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EXECUTIVE SUMMARY 

INTRODUCTION 

The Harper Creek Project (the Project) is a proposed open pit copper mine located in south-central 

British Columbia (BC), approximately 150 km northeast by road from Kamloops. The Project has an 

estimated 28-year mine life based on a process plant throughput of 70,000 tonnes per day. The 

Proponent, Harper Creek Mining Corporation, is a wholly owned subsidiary of Yellowhead Mining 

Inc., which is a public BC junior mineral development company trading on the Toronto Stock Exchange. 

This report describes background surface water quality conditions relevant to the Project based on 

water quality data collected from 2007 to 2014. The purpose of this surface water quality program is 

to provide an in-depth understanding of surface water quality conditions upstream and 

downstream of the Project Site as well as sufficient data for development of a water management 

plan, aquatic effects monitoring and management plan, predictive water quality modelling and 

environmental assessment for the Project. 

BASELINE STUDY AREA 

The surface water quality baseline study area reflects the proposed Project infrastructure and considers 

the watersheds within the vicinity of the Project Site. Physical limnology (temperature, dissolved 

oxygen and conductivity) and surface water quality data were collected from 19 stream and one lake 

sampling sites (North Barriere Lake) upstream and downstream of the Project Site; sampling 

frequency varied throughout the years and was most comprehensive during 2011 and 2012. 

The water quality characterization and monitoring study presented here has been separated according 

to watershed groupings selected from both the differing aquatic environment characteristics as well as 

potential effects of Project facilities. The information is grouped according to the Harper Creek area 

(Harper Creek), Barriere area (Barriere River and North Barriere Lake) and the North Thompson River 

area (North Thompson River, Baker Creek, Jones Creek, Avery Creek, and Chuck Creek). 

RESULTS SUMMARY 

Physical Limnology 

All creeks sampled during the study periods had regular seasonal temperature variations 

(minimums of -0.4 to 0°C from November to March; maximums of 6 to 17.6°C between August and 

September) coupled to generally high (i.e. full saturation) oxygen content. Data indicated that North 

Barriere Lake water column was well stratified in the late summer/early fall, with a thermocline 

present between depths of 5 to 20 m separating a surface mixed layer from a more isolated bottom 

layer. Dissolved oxygen measurements reflected this layering as well: concentrations were fairly 

homogeneous in the top 15 to 20 m of the water column and were within or greater than the 5.5 to 

9.5 mg/L Canadian Council of Ministers of the Environment (CCME) guideline range for the 

protection of aquatic life, while deeper dissolved oxygen concentrations were below the guideline. 
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Water Quality 

Surface water quality varied substantially in the region based on hydrological regime, where 

increased sediment load and transport during the spring freshet high flow period often lead to 

increased concentrations of total suspended solids (TSS) and other associated particulate-bound 

metals, in particular total and dissolved aluminum, chromium, cobalt, iron, manganese and nickel. 

Conversely, levels of pH, total alkalinity, conductivity, hardness and major anions were lowest 

during freshet months (May to July) due to the increased freshwater discharge which caused the 

concentration dilution of major ions and total dissolved solids. The lake and streams sampled were 

generally nutrient-poor (oligotrophic) to mesotrophic year-round, except during mid-to-late freshet 

where certain streams within the North Thompson area were observed to be nutrient-rich 

(eutrophic), likely due to the increased terrestrial carbon content. 

Spatially, water quality sampling peaks were generally located within the North Thompson area at the 

North Thompson River sites (NT1 and NT2), which had considerably higher concentrations of TSS and 

turbidity, as well as total aluminum, total chromium, total cobalt, total and dissolved iron, total 

manganese and total nickel than other sampled creek sites in the study. Being the largest and most 

energetic waterway in the region, the North Thompson River had a greater capacity to carry suspended 

material and their associated metals during the freshet period, hence the distribution peaks. 

Other spatial trends in the study dataset were more disparate, for example some upstream stations 

had greater parameter concentrations than their downstream counterparts (e.g. pH and total alkalinity 

levels in the Harper Creek and Barriere areas), while other parameters (e.g. total molybdenum and 

uranium) varied extensively between downstream and upstream concentrations. Other parameters 

(e.g. total lead and total zinc) had concentrations that were low and often less than or close to detection 

limits for nearly all sampled locations, except a few outliers that were greater than CCME or BC 

Ministry of Environment (MOE) guidelines thresholds, which were not part of any observable trend. 

Water Quality Guidelines 

Nine of the 27 variables with presently approved and working BC MOE receiving water quality 

guidelines for the protection of freshwater aquatic life had samples that reported overall mean 

concentrations greater than guideline values: pH, dissolved aluminum, total cadmium, total copper, 

total iron, total mercury, total lead, total silver, and total zinc. Similarly, 13 of the 27 variables with 

CCME guidelines for the protection of aquatic life had overall mean concentrations greater than 

guideline values: pH, total phosphorus, total aluminum, ammonia, total arsenic, total chromium, 

total copper, total cyanide, total iron, total mercury, total lead, total silver, and total zinc. For the 

majority of variables, percentages and factors for levels reporting above guideline values were small 

(<20% and <2, respectively). 

The percentage and average factors of levels reporting above BC MOE and CCME guideline criteria for 

certain water quality samples often increased within the North Thompson area during the high flow 

months (i.e. May to October), relative to the Harper Creek and Barriere areas. The greatest influences 

observed were for total phosphorus, total aluminum, total chromium and total iron , particularly during 

freshet for the North Thompson River sampling sites NT1 and NT2 (Table 4.2-1) where the greater TSS 

and turbidity resulted in a a greater capacity for the river to carry suspended material and their 

associated metals. Conversely, several other measured variables did not show any discernable trends. 
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GLOSSARY AND ABBREVIATIONS 

Terminology used in this document is defined where it is first used. The following list will assist 

readers who may choose to review only portions of the document.   

< less than 

> larger than 

≤ less than or equal to 

≥ larger than or equal to 

µm micrometres 

AIR Application Information Requirements 

BC British Columbia 

BC EAA, 2002 British Columbia Environmental Assessment Act, 2002 

BC EAO British Columbia Environmental Assessment Office 

CCME Canadian Council of Ministers of the Environment 

CEA Agency Canadian Environmental Assessment Agency 

CEAA, 1992 Canadian Environmental Assessment Act, 1992 

cm2 centimetres squared 

EA Environmental Assessment 

EIS Environmental Impact Statement 

HCMC Harper Creek Mining Corporation 

m2 metres squared 

masl  metres above sea level 

M Million or Mega 

Mt Million tonnes 

MW Mega Watts 

Project, the The Harper Creek Project 

Proponent, the Harper Creek Mining Corporation 
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RDPA Regulations Designating Physical Activities 

t/d tonne per day 

t/y tonne per year 

TMF Tailings Management Facility 

TSX Toronto Stock Exchange 

YMI Yellowhead Mining Inc. 
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1. INTRODUCTION 

1.1 PROJECT DESCRIPTION 

Harper Creek Mining Corporation (HCMC) proposes to construct and operate the Harper Creek 

Project (the Project), an open pit copper mine near Vavenby, British Columbia (BC). The Project 

has an estimated 28-year mine life based on a process plant throughput of 70,000 tonnes per day 

(25 million tonnes per year). Ore will be processed on site through a conventional crushing, 

grinding and flotation process to produce a copper concentrate, with gold and silver 

by-products, which will be trucked from the Project Site along approximately 24 km of existing 

access roads to a rail load-out facility located at Vavenby. The concentrate will be transported 

via the existing Canadian National Railway network to the existing Vancouver Wharves 

storage, handling and loading facilities located at the Port of Vancouver for shipment to 

overseas smelters. 

The Project consists of an open pit mine, on-site processing facility, tailings management facility 

(TMF) (for tailings solids, subaqueous storage of PAG waste rock, and recycling of water for 

processing), waste rock stockpiles, low grade and overburden stockpiles, a temporary construction 

camp, ancillary facilities, mine haul roads, sewage and waste management facilities, a 24 km 

access road between the Project Site and a rail load-out facility located on private land owned by 

HCMC in Vavenby, and a 12 km power line connecting the Project Site to the BC Hydro 

transmission line corridor in Vavenby. The Project location and infrastructure is shown in 

Figure 1.1-1. 

This report describes the air quality baseline conditions for the purposes of the Application for 

an Environmental Assessment (EA) Certificate under the British Columbia Environmental 

Assessment Act (BC EAA) in accordance with the Application Information Requirements (AIR) 

for the Project approved on October 21, 2011. This report also meets the purposes of the 

Environmental Impact Statement (EIS) in accordance with the ‘Background Information for 

the Initial Federal Public Comment Period on the Comprehensive Study pursuant to the 

Canadian Environmental Assessment Act of the Harper Creek Mine Project near Kamloops 

British Columbia’. 

1.2 PROJECT LOCATION 

The Project is located in the Thompson-Nicola area of BC, approximately 150 km north-east of 

Kamloops along Yellowhead Highway #5, approximately 10 km southwest of the unincorporated 

municipality of Vavenby, British Columbia. The Project is located within National Topographic 

System (NTS) map sheets 82M/5 and 82M/12, is geographically centred at 51º30’N latitude and 

119º48’W longitude, and is situated at approximately 1800 metres above sea level (masl). The 

mineral claims comprising the Project cover an area of 42,636.48 hectares. The Project location is 

shown in Figure 1.2-1 
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1.3 PROJECT ACCESS 

Access to the Project is from Kamloops to Vavenby via Yellowhead Highway #5, across the North 

Thompson River and then eastward along the Birch Island - Lost Creek Forestry Service Road (FSR) 

for approximately 6 km to the Jones Creek FSR (Figure 1.2-1). The proposed main access route to the 

Project site is from Vavenby via the Vavenby Mountain FSR. This road runs along the western side of 

Chuck Creek for approximately 6 km before heading west toward Avery Creek and the southeastern 

part of the Project. This road then meets the Barriere Mountain FSR at approximately 11 km. From 

there, the Saskum Plateau FSR heads southwest to the eastern and central areas of the Project. 

1.4 PROJECT PROPONENT 

The Proponent of the Project is HCMC, a wholly owned subsidiary of Yellowhead Mining Inc. 

(YMI). YMI was formed in 2005 as a private BC company specifically to acquire, explore and, if 

feasible, develop the Project. YMI is now a publicly owned BC-based mineral development company 

trading on the Toronto Stock Exchange (TSX) in Canada. HCMC’s strategy is to engineer, permit, 

finance, construct, and operate the Project. 

1.5 PROJECT SETTING 

1.5.1 General Overview 

The Project is located within the Shuswap Highlands in the western foothills of the Columbia 

Mountains, a transitional region between the interior plateaus and the Rocky Mountain ranges. The 

Shuswap Highland region is generally characterized by gently or moderately sloping plateau areas 

rising from 1,220 masl to over 2,135 masl, and is intersected by a system of rivers and dotted with 

numerous lakes.  

The Project is primarily located on the watershed divide between Harper Creek and the North 

Thompson River at elevations between approximately 1,600 masl and 1,800 masl (KP 2013b). 

Figure 1.2-1 shows the location of both waterways with respect to the Project location. The majority of 

the proposed infrastructure will be almost exclusively in the Harper Creek watershed, although a 

portion of the open pit, stockpiles and water management activities will overlap in the Baker and Jones 

Creek watersheds. Harper Creek flows south from the Project site and discharges into the western end 

of North Barriere Lake, upstream of the lake outlet. Barriere River flows from the lake in a 

southwesterly direction for approximately 25 km, and then merges with the North Thompson River 

roughly 58 km north-northeast of Kamloops, BC. Jones and Baker creeks both drain north facing 

watersheds and flow approximately 5 km from their headwaters at the mine site to the North 

Thompson River. 

The region is underlain predominantly by gneiss, granite, granodiorite and quartz monzonite bedrock 

(KP 2013b). An inclusion of phyllite, limestone, greenstone and schist bedrock is found in the lower 

North Thompson River area and southwestern part of Figure 1.2-1, and some basalt bedrock is found 

in the Clearwater River area. Elevations for the local study area range from slightly below 500 m masl, 

along the North Thompson River, to slightly above 2,000 masl in the Saskum Plateau area. 
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Weather systems in the region typically track from west to east; precipitation and runoff generally 

increase with elevation as weather systems are forced up and over the Columbia Mountains (KP 

2013b). Air temperatures are cool with a mean annual temperature near 0°C. Minimum (winter) and 

maximum (summer) mean monthly temperatures in the vicinity around the Project site are 

approximately -10°C (December) and 10°C (July) respectively. The mean annual precipitation at the 

Project site is estimated to be near 1,050 mm, with 40% falling as rain and 60% as snow. Regional 

runoff patterns are characterized by the various seasonal inputs: low flows during the winter 

months (December to March), when precipitation falls almost exclusively as snow; high flows 

during the spring and early summer (April to June), due to the snowmelt freshet; low flows during 

the dry late summer months (July to August); and moderate flows during the fall months 

(September to November), as precipitation increases. The change in runoff with elevation is also 

quite evident with lower runoff from lower elevation watersheds and an earlier onset of the spring 

freshet from warm spring temperatures arriving earlier at the lower elevations. The annual 

hydrograph in the Project site has a unimodal shape, with the majority of runoff occurring in May 

and June during the snowmelt freshet. 

1.5.2 Watershed Descriptions 

Harper Creek Watershed 

Harper Creek drains a southerly facing watershed of approximately 186 km2 defined by steep 

mountain catchments, with the main stem channel confined by valley hill slopes throughout much 

of its length. The river crosses a low gradient fan before discharging into the downstream outlet of 

North Barriere Lake. The catchment is covered in coniferous forest with extensive logging on the 

east side of the watershed. The west side of the watershed consists of higher mountains with some 

exposed rock in alpine regions. The average channel gradient of Harper Creek is 3.0% (KP 2012a); 

however, the creek transitions from moderate gradient sections in the upper creek to low gradient 

sections through much of the middle and lower sections of the creek. The watershed elevation 

ranges from 635 to 2,545 masl, with an average elevation of 1,650 masl. The dominant stream 

morphology in Harper Creek is rapids (Montgomery and Buffington 1997), although intermittent 

low gradient sections occur where the morphology is riffle-pool and the channel is less confined. 

Alluvial bed materials consisting primarily of cobbles interspersed with boulders and gravels 

occur throughout Harper Creek. The dominant riparian vegetation includes overhanging alders 

with mature trees along mossy banks. The banks are undercut in some sections and can be up 

to 0.5 m high. 

P-Creek Watershed 

P-Creek drains a south–southwest facing catchment area of approximately 7.7 km2. The upper 

portion of this tributary overlaps the proposed open pit for the Project. The confluence of P-Creek 

and Harper Creek is at river km 24.4 of Harper Creek at the upper end of Harper Creek (Figure 1.2-1). 

The watershed is covered in coniferous forest that has undergone extensive logging. The average 

channel gradient of lower sections of P-Creek is 9.6% (KP 2012a); however, the upper portion of the 

watershed is steeper gradually transitioning to a flatter gradient near the confluence. The watershed 

elevation ranges from 1,215 to 1,890 masl, with a median elevation of 1,700 masl. The dominant 

stream morphology in P-Creek is cascade (Montgomery and Buffington 1997) with bedrock controls. 
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Alluvial bed material in P-Creek is dominated by coarse materials with most being classified as 

angular cobble with some boulders. The dominant riparian vegetation is overhanging alders and 

mature trees along the mossy creek banks. Some large in-stream woody debris produce log jam 

stream features as they are filled with bed material. 

T-Creek Watershed 

T-Creek drains a west facing catchment area of approximately 23.4 km2. The upper portion of this 

watershed contains the proposed TMF  for the Project. The confluence of T-Creek and Harper Creek 

is at river km 20.3 of Harper Creek at the upper end of Harper Creek (Figure 1.2-1). The watershed is 

covered in coniferous forest that has undergone extensive logging. The average channel gradient of 

T-Creek is 7.3% (KP 2012a); however, much of the upper watershed contains a low gradient hanging 

valley, which then drops steeply to meet Harper Creek. The watershed elevation ranges from 1,145 

to 2,275 masl with a median elevation of 1,790 masl. The dominant stream morphology in lower 

T-Creek is step-pool and cascade and bed material is dominated by coarse materials with most being 

classified as boulder and cobbles with some gravels. In contrast, in the upper hanging valley the 

morphology is pool-riffle and bed material is gravel dominated. The dominant riparian vegetation is 

overhanging alders and mature trees along the mossy banks. Some large in-stream woody debris 

produce log jam stream features as they are filled with bed material (KP 2013b). 

Baker Creek Watershed 

Baker Creek drains a north facing watershed of 13.9 km2. The Baker Creek headwaters drain steeper 

higher elevation catchments, but transition to moderate gradient until the confluence with the North 

Thompson River (Figure 1.2-1). The average channel gradient of Baker Creek is 16.6% (KP 2012a). 

The catchment is covered in coniferous forest with some logging activity through the watershed. 

Additionally, some farming activity is present in the lower section of the watershed and a few small 

intakes remove water from lower Baker Creek for irrigation. The watershed elevation ranges from 

430 to 1,850 masl with a median elevation of 1,360 masl. The Baker Creek channel is confined by the 

hill slopes and the dominant stream morphology is step pool. Bed materials consist primarily of 

cobbles and gravels. The dominant riparian vegetation includes immature and mature trees along 

mossy banks. 

Jones Creek Watersheds 

Jones Creek drains a north facing watershed of 18.3 km2. The Jones Creek headwaters drain higher 

elevation catchments of moderate gradients and the mainstem continues at a moderate gradient 

until the confluence with the North Thompson River. The average channel gradient of Jones Creek is 

12.9% (KP 2012a). The catchment is covered in coniferous forest with some logging activity through 

the watershed. Additionally, some farming activity is present in the lower section of the watershed 

and a few small intakes remove water from lower Jones Creek for irrigation. Lower Jones Creek also 

flows through a culvert at the intersection with Lost Creek Road that parallels the North Thompson 

River. The watershed elevation ranges from 430 to 1,865 masl with a median elevation of 1,375 masl. 

The Jones Creek channel is confined by the hill slopes and the dominant stream morphology is step 

pool. Bed material consists primarily of cobbles and gravels. Riparian vegetation includes immature 

and mature trees along mossy banks. 
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1.6 STUDY OBJECTIVES 

Water quality constitutes the physical, chemical, biological and aesthetic characteristics of water 

which are, in turn, determined by a variety of regional and local factors including rock weathering, 

surface transport, biological activity, and anthropogenic influences. Water quality is linked to 

important ecosystem components including aquatic resources (primary and secondary producers), 

fish and fish habitat, wildlife and wildlife habitat, as well as human health. 

The objective of this baseline study has been to characterize the spatial and temporal background 

conditions of water quality in streams and lakes that comprise the aquatic receiving environments 

for the proposed Project infrastructure and activities. This information is needed to support: 

• Predictive surface water quality modelling; 

• Project design including mitigation strategies to minimize potential effects on water quality; 

• Assessment of potential effects on surface water quality as a result of the Project; and 

• Development of environmental management plans for implementation during the Project. 

Baseline water quality data were collected and analyzed in conjunction with baseline data for 

surface hydrology and other aquatic resources previously collected by Knight Piésold (KP) (KP 

2012b, 2012a, 2013b, 2013a). The 2007 to 2014 surface water quality study design evolved with 

advancements to Project design. Specific objectives included: 

• Identification of waterbodies that could be directly or indirectly affected by the Project; 

• Collection of physical limnology and water quality data from selected stream/river and lake 

sites of potentially affected waterbodies; and 

• Compilation and presentation of physical limnology and surface water quality data from 

sampled waterbodies within the study area. 

This report documents surface water quality monitoring studies completed for the Project between 

2007 through to January 2014. All field and laboratory data are presented in Appendices 1 through 3. 

The report is organized as follows: 

• Introductory information related to the Project (Section 1); 

• Details of the surface water quality site selection, the sampling program, and the 

methodologies used (Sections 2 and 3); 

• Results of the surface water quality baseline program including: physical characteristics such 

as temperature and dissolved oxygen, general water quality variables (e.g., pH, conductivity), 

and concentrations of anions, nutrients, and total and dissolved metals (Section 4); and 

• Summary (Section 5). 
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1.7 BASELINE STUDY AREA 

In total seven creeks and rivers have been actively sampled as part of the baseline surface water 

program (Figure 1.2-1). In addition, North Barriere Lake has also been included in the baseline 

program due to its proximity to the Project. The waterbodies were characterized in three principal 

study areas: Harper Creek area, which primarily includes Harper Creek and is connected to the 

P-Creek, T-Creek and Harper Creek watersheds; Barriere area, comprised of both Barriere River 

(upstream and downstream of Saskum Lake) and North Barriere Lake; and the North Thompson 

area, which contains the Baker Creek and Jones Creek watersheds and includes the five creeks and 

rivers to the north of the Project (North Thompson River, Baker Creek, Jones Creek, Avery Creek, 

and Chuck Creek). A detailed description of all sampled locations is presented in Section 3.1. 
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2. BACKGROUND REVIEW 

2.1 LEGISLATION, REGULATIONS, AND GUIDELINES 

The Project is subject to both provincial and federal EAs under the BC Environmental Assessment Act 

(2002) and Canadian Environmental Assessment Act (2012). The EA will undergo a coordinated review 

in accordance with the 2004 Canada-BC Agreement on Environmental Assessment Cooperation. 

The requirements for the EA are defined in the AIR for the Project, approved by the BC 

Environmental Assessment Office (EAO) on October 21, 2011. Water quality is a critical component 

of the biological and physical environment and is protected under both provincial (e.g., Environmental 

Management Act (2004), Mines Act (1996a)) and federal (e.g., Metal Mining Effluent Regulations 

(SOR/2002-222) under the Fisheries Act (1985)) legislation. This section provides an overview of the 

relevant provincial and federal statutory framework, guidance documents, and policies related to 

potential Project-related surface water quality effects (summarized in Tables 2.1-1 and 2.1-2). 

Table 2.1-1.  Summary of Applicable Statutes and Regulations for Surface Water Quality, Harper 

Creek Mine Project 

Name Level of Government Description 

Environmental 

Management Act 

(EMA) 

Provincial (MOE) The EMA provides the authorization framework to protect human health 

and the quality of water, land, and air in BC. Mine activities requiring 

authorization or registration under EMA include discharge of effluents to 

the aquatic receiving environment and the production, storage, treatment 

and discharge of prescribed quantities of hazardous waste. 

British Columbia 

Approved and 

Working Water 

Quality Guidelines  

Provincial (MOE) Water quality guidelines are defined as maximum or minimum 

physical, chemical or biological characteristics of water, biota or 

sediment and are applicable province-wide. The guidelines are 

intended to prevent detrimental effects on water quality or aquatic life, 

under specified environmental conditions.  

Water quality guidelines are used to determine what levels of 

substances or physical attributes found in fresh and marine surface 

water are safe for the environment. Water quality guidelines are 

developed for different water uses – including aquatic life, wildlife, 

drinking water, recreation and agriculture. Water quality objectives are 

the site-specific application of guidelines in situations where the 

provincial guidelines are not appropriate. 

Water quality guidelines are science-based levels of substances 

(physical or biological characteristics) for the protection of given water 

uses such as aquatic life, drinking water, recreation, agricultural, and 

industrial.  

Neither guidelines, nor objectives which are derived from them, have 

any legal standing. The objectives, however, can be used to calculate 

allowable limits or levels for contaminants in waste discharges. These 

limits are set out in waste management permits and thus have legal 

standing. The objectives are not usually incorporated as conditions of 

the permit. 

(continued) 
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Table 2.1-1.  Summary of Applicable Statutes and Regulations for Surface Water Quality, Harper 

Creek Mine Project (completed) 

Name Level of Government Description 

Water Act Provincial (MFLNRO) Under the BC Water Act, the ownership of water is vested in the 

Crown; the Act provides statutes governing the allocation of water 

licenses and controls the withdrawal, diversion and use of freshwater 

in the province of British Columbia. The Act also includes explicit 

environmental protection for waters flowing in a stream, lake, or other 

surface water body, and regulates work in and about a stream that 

may physically affect stream habitat. Approvals are the responsibility 

of the Resource Stewardship Division of the Ministry of Forests, Lands 

and Natural Resource Operations. 

Mines Act Provincial (MEM) The BC Mines Act and its associated Health, Safety and Reclamation 

Code for Mines in BC require mines to have programs for the 

environmental protection of land and watercourses throughout mine 

life, including plans for prediction and prevention of metal leaching 

and acid rock drainage, and prevention of erosion and sediment 

release. Watercourses are required to be reclaimed, and the Ministry of 

Energy and Mines has the authority to require monitoring and/or 

remediation programs to protect watercourses and water quality. 

Canadian Council 

of Ministers of the 

Environment 

(CCME) Water 

Quality Guidelines 

for the Protection 

of Aquatic Life 

National Environmental Quality Guidelines (EQGs) are intended to protect, 

sustain, and enhance the quality of the Canadian environment. Each 

jurisdiction determines the degree to which it will adopt CCME 

recommendations and EQGs should not be regarded as blanket values 

for national environmental quality; users of EQGs consider local 

conditions and other supporting information (e.g., site-specific 

background concentrations of naturally occurring substances) during the 

implementation. Science-based site-specific criteria, guidelines, 

objectives, or standards may, therefore, differ from the Canadian EQGs. 

Metal Mining 

Effluent 

Regulations (under 

the Fisheries Act) 

National (DFO) The MMER (SOR/2002-222) regulate the deposition of mine effluent if 

it is discharged beyond 50 m3/d, not within a defined pH range, if the 

concentrations of the MMER deleterious substances in the effluent do 

not exceed authorized limits, and if the effluent is demonstrated to be 

non-acutely lethal to rainbow trout. These discharge limits were 

established to be minimum national standards based on best available 

technology economically achievable at the time. To assess the 

adequacy of the effluent regulations for protecting the aquatic 

environment, the MMER include Environmental Effects Monitoring 

(EEM) requirements to evaluate the potential effects of effluent on fish, 

fish habitat, and the use of fisheries resources. 

Other Guidance 

Documents 

Provincial and 

Federal 

• Policy for Metal Leaching and Acid Rock Drainage in British 

Columbia (BC MEM and BC MELP 1998); 

• Guidelines for Metal Leaching and Acid Rock Drainage at Mine 

sites in British Columbia (Price and Errington 1998); 

• Prediction Manual for Drainage Chemistry from Sulphidic 

Geologic Materials (Price 2009); and 

• Water and Air Baseline Monitoring Guidance Document for Mine 

Proponents and Operators (Ministry of Environment 2012). 
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Table 2.1-2.  Provincial and Federal Water Quality Guidelines for the Protection of Freshwater 

Aquatic Life 

Parameter 

BC Water Quality Guidelines 

(Approved)a 

CCME Guideline for the Protection of 

Freshwater Aquatic Lifeb 

Physical Tests   

pH 6.5 to 9.0 6.5 to 9.0 

Total Suspended Solids Dependent on background levelsk Dependent on background levelsc 

Turbidity (NTU) Dependent on background levelsl Dependent on background levelsd 

Anions   

Chloride (Cl) 600 maximum; 150 for 30-day period 640 short-term; 120 long-term 

Fluoride (F) Hardness dependentm 0.12e 

Sulphate (SO4) 100  

Nutrients   

Ammonia, Total (as N)  pH- and temperature-dependent 

Nitrate (as N) 32.8 maximum; 3.0 for 30-day period 550 short-term; 13 long-term 

Nitrite (as N) 0.06 maximum; 0.02 for 30-day period 0.06 

Phosphorus (P)-Total  Trigger rangesf 

Cyanides   

Cyanide, Weak Acid Dissociable 0.01 maximum; 0.005 for 30-day period  

Cyanide, Free  0.005 

Organic Carbon   

Total Organic Carbon Dependent on background levelsn  

Total Metals   

Aluminum (Al)  0.005 if pH < 6.5; 0.1 if pH ≥ 6.5 

Arsenic (As) 0.005 0.005 

Boron (B) 1.2 29 short-term; 1.5 long-term 

Cadmium (Cd)  Hardness dependente,g 

Chromium (Cr)  0.001 (Cr(VI)); 0.0089 (Cr(III)) 

Cobalt (Co) 0.11 maximum; 0.004 for 30-day period  

Copper (Cu) Hardness dependento Hardness dependenth 

Iron (Fe) 1 0.3 

Lead (Pb) Hardness dependentp Hardness dependenti 

Manganese (Mn) Hardness dependentq  

Mercury (Hg) 0.00002 when MeHg = 0.5% THg 0.000026 

Molybdenum (Mo) 2 maximum; ≤1 for 30-day period 0.073e 

Nickel (Ni) Hardness-dependentr,s Hardness dependentj 

Selenium (Se) 0.002 0.001 

Silver (Ag) Hardness dependentt 0.0001 

Thallium (Tl) 0.0003r 0.0008 

Uranium (U) 0.3r 0.033 short-term; 0.015 long-term 

Zinc (Zn) Hardness dependentu 0.03 
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Table 2.1-2.  Provincial and Federal Water Quality Guidelines for the Protection of Freshwater 

Aquatic Life (completed) 

Parameter 

BC Water Quality Guidelines 

(Approved)a 

CCME Guideline for the Protection of 

Freshwater Aquatic Lifeb 

Dissolved Metals   

Aluminum (Al) pH-dependentv  

Iron (Fe) 0.35  

a Approved British Columbia water quality guidelines for the protection of freshwater aquatic life, accessed March 2013. 
b Canadian water quality guidelines for the protection of freshwater aquatic life, Canadian Council of Ministers of the Environment, 

accessed March 2013; all units are in mg/L unless otherwise noted. 
c TSS - in clear flow, maximum increase of 25 mg/L from background levels for short-term exposure (e.g. 24 h period). Maximum 

average increase of 5 mg/L from background levels for long-term exposure. In high flow, maximum increase of 25 mg/L from 

background levels between 25-250 mg/L. If background is ≥250 mg/L, then it should not increase more than 10% of background levels. 
d Turbidity - in clear flow maximum increase of 8 NTUs from background levels for short-term exposure (e.g., 24 h period). Maximum 

average increase of 2 NTUs from background levels for a longer term exposure (e.g., 30 d period). In high flow maximum increase of 

8 NTUs from background levels (8 to 80 NTUs); when background is > 80 NTUs, turbidity should not increase more than 10%. 
e Interim guideline. 
f Phosphorus trigger ranges: <0.004 mg/L ultra-oligotrophic; 0.004-0.01 mg/L oligotrophic; 0.01-0.02 mg/L mesotrophic; 

0.02-0.035 mg/L meso-eutrophic; 0.035-0.1 mg/L eutrophic; >0.1 mg/L hyper-eutrophic. 
g Cadmium - cadmium concentration = 10 0.86[log10(hardness)]-3.2 / 1000 mg/L. There is no minimum guideline. 
h Copper - copper concentration = e 0.8545[ln(hardness)]-1.465 * 0.0002 mg/L. Copper guideline is a minimum of 0.002 mg/L regardless of 

water hardness. 
i Lead - lead concentration = e 1.273[ln(hardness)]-4.705 / 1000 mg/L. Lead guideline is a minimum of 0.001 mg/L regardless of water 

hardness. 
j Nickel - nickel concentration = e 0.76[ln(hardness)]+1.06 / 1000 mg/L. Nickel guideline is a minimum of 0.025 mg/L regardless of water 

hardness. 
k TSS - change from background for 24-h period is 25 mg/L and 5mg/L for 30-day period; if background is 25-100 mg/L then change 

from background of 10 mg/L; if background > 100 mg/L then change from background of 10%. 
l Turbidity - change from background for 24-h period is 8 NTU and 2 NTU for 30-day period; if background is 8-50 NTU then change 

from background is 5 NTU; if background > 50 NTU then change from background of 10%. 
m Fluoride - if hardness (as CaCO3) is 10 mg/L the maximum concentration is 0.4 mg/L; otherwise LC50 = -51.73 + 92.57 log10 

(hardness) * 0.01 mg/L. 
n Total organic carbon - the 30-day median ± 20% of the median background concentration. 
o Copper - if average water hardness (as CaCO3) ≤ 50 mg/L the maximum concentration is 0.094(hardness)+2 / 1000 mg/L and the 

30-day mean is ≤ 0.002 mg/L; if average water hardness is > 50 mg/L the maximum concentration is 0.094(hardness)+2 / 1000 mg/L 

and the 30-day mean is ≤ 0.00004 mg/L. 
p Lead - if hardness (as CaCO3) is ≤ 8 mg/L the maximum concentration is 0.003 mg/L; if hardness is > 8 mg/L the maximum 

concentration is e 1.273ln(hardness)-1.460 / 1000 mg/L and the 30-day mean is 3.31+e 1.273ln(mean[hardness])-4.704 / 1000 mg/L. 
q Manganese - manganese concentration maximum = 0.01102(hardness)+0.54 mg/L and the 30-day mean concentration = 

0.0044(hardness)+0.605 mg/L. 
r Working guideline. 
s Nickel - if hardness (as CaCO3) is 0-60 mg/L the maximum concentration is 0.025 mg/L; if hardness 60-120 mg/L maximum 

concentration of 0.065 mg/L; if hardness 120-180 mg/L maximum concentration of 0.110 mg/L; if hardness >180 mg/L maximum 

concentration of 0.150 mg/L.   
t Silver - if hardness is ≤ 100 mg/L the maximum concentration is 0.0001 mg/L and the 30-day mean is 0.00005 mg/L; if hardness 

>  100 mg/L the maximum concentration is 0.003 mg/L and the 30-day mean is 0.0015 mg/L. 
u Zinc - 30-day mean concentration = 7.5 + 0.75(hardness - 90) / 1000 mg/L; maximum zinc concentration = 33 + 0.75 

(hardness - 90)  / 1000 mg/L. 
v Dissolved aluminum - if pH ≥ 6.5 the maximum concentration is 0.1 mg/L and the 30-day mean is 0.05 mg/L; if pH < 6.5 the 

maximum concentration is e(1.209 - 2.426pH + 0.286 K) mg/L where K = (pH)2 and the 30-day mean is e1.6 - 3.327 (median pH) + 0.402 K) mg/L where 

K = (median pH)2. 
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At the provincial level, the Environmental Management Act (2004) requires authorization of specified 

discharges to the environment, including the aquatic receiving environment. The legislation provides 

enforcement options to protect human health and the quality of water, land, and air in BC, notably 

through the BC Mines Act (1996a) and Water Act (1996b). Mines require authorization under the EMA 

to discharge mine-affected effluent to receiving waters, and are required to register effluent (or have it 

included in the mine effluent permit) from sewage treatment facilities. Mines are also required to 

comply with requirements for the production, storage, treatment, recycling or discharge of prescribed 

quantities of hazardous waste (Table 2.1-1). Furthermore, the BC MOE provides specific guidelines for 

field sampling (BC MOE 2004, 2012) and laboratory analyses (BC MOE 2009). There are surface water 

quality guidelines for the protection of aquatic life in BC (BC MOE (2006, 2013); Table 2.1-2), including 

some that are based on presently approved and working CCME guidelines. 

At the federal level, surface water quality and aquatic habitat are subject to several federal legislations 

including the Fisheries Act (1985), Metal Mining Effluent Regulations (SOR/2002-222) and the Canadian 

Environmental Protection Act (1999). Regulations designed to protect surface water quality, and, by 

extension, aquatic resources and fish and fish habitat, are premised on the avoidance of deleterious 

effects to water quality, quantity, sediment quality, and aquatic organisms. Specific regulations do not 

exist for individual contaminants; however, the CCME has developed consensus-based guidelines for 

the protection of aquatic life (CCME (2013); Table 2.1-2). These guidelines are a useful tool for water 

and sediment quality monitoring, although guidelines do not exist for all substances. 

2.2 PREVIOUS ENVIRONMENTAL STUDIES 

Baseline surface water quality samples and in situ data have been collected since June 2007 by Dillon 

Consulting Limited (Dillon). In 2011, Knight Piésold Limited (KP) assumed the lead role for the 

baseline environmental data collection and environmental assessment programs for the Project. At 

that time, the baseline surface water program was re-assessed: new sites were added into the 

program and lower detection limits were requested from the analytical laboratory to provide a more 

concise understanding of the concentrations of some of the metals variables, as the previous 

detection limits were often greater than the aquatic life guideline limits. Detailed information can be 

found in KP (2012b, 2012a, 2013b). 
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3. METHODOLOGY 

3.1 SAMPLING LOCATIONS 

Baseline data is available for 19 stream and two lake sampling sites which have been divided in 

three specific areas for the purpose of this study: Harper Creek, Barriere and the North Thompson 

areas. The locations and details of each sampling area with their respective stations are presented in 

this section, as well as summarized in Table 3.1-1 and shown on Figure 3.1-1. 

Table 3.1-1.  Harper Creek Project Water Quality Sampling Site Locations and Descriptions 

Area Site ID Easting* Northing* Site Description 

Harper Creek H4P 301901 5712179 Northern tributary to Upper Harper Creek, above main pit location 

H5 301963 5709396 On P-Creek tributary flowing from main pit to Upper Harper Creek 

H2 301854 5706430 Upper Harper Creek, above tailings tributary inflow 

H3T 302453 5705574 On T-Creek tributary flowing from TMF to Upper Harper Creek 

H1 298703 5690094 Lower Harper Creek, off the upstream side of the bridge, near the 

water gauge 

Barriere S1 311128 5704065 Upper Barriere River, upstream of Saskum Lake 

S2 310596 5692641 Mid Barriere River, downstream of Saskum Lake at Fennell Creek 

tributary 

NB1 300530 5690441 North Barriere Lake (Deep) 

NB2 300530 5690441 North Barriere Lake (Shallow) 

B1 295425 5685822 Lower Barriere River, downstream of North Barriere Lake 

North 

Thompson 

NT2 314795 5719814 North Thompson River, East Extent 

CH2 318296 5714728 Upper Chuck Creek 

CH1 313260 5718777 Lower Chuck Creek 

A2 311413 5714619 Upper Avery Creek 

A1 309888 5717130 Lower Avery Creek 

J2 307608 5711771 Upper Jones Creek 

J1 306725 5717764 Lower Jones Creek 

BK2 305246 5711864 Upper/Upper Baker 

BK1 305401 5713585 Upper Baker Creek 

BK0 305137 5717702 Lower Baker Creek 

NT1 298175 5720784 North Thompson River, West extent 

3.1.1 Harper Creek Area 

Harper Creek runs from north to south along the western extent of the Project site (see Figure 1.2-1) 

and is downstream of the proposed open pit and TMF. Water quality sites on Harper Creek are as 

follows (upstream to downstream): 

• H4P – Upper reaches of Harper Creek, upstream of all potential effects from Project-related 

facilities. This water quality site was established in June 2008; 
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• H5 – In the lower reaches of P-Creek. This channel drains the western extent of the proposed 

open pit area. This water quality site was established during freshet in April 2011; 

• H2 – Upper reaches of Harper Creek, approximately 1 km upstream of the confluence with 

T-Creek. Water quality samples have been collected from this site since June 2007; 

• H3T – In the lower reaches of T-Creek. This channel drains the area of the proposed TMF. 

Water quality samples have been collected at this site since June 2008; and 

• H1 – Lower Harper Creek, immediately upstream of its discharge into the western end of 

North Barriere Lake, just upstream of the lake outlet. Water quality samples have been 

collected from this site since June 2007. 

3.1.2 Barriere Area 

The portion of the Barriere River that has been included in the baseline surface water quality 

program runs in a southward direction physically separated by topography along the eastern extent 

of the Project site into Saskum Lake, which drains to the south and then west into North Barriere 

Lake (Figure 1.2-1). The Barriere River outflows from the lake in a south-westerly direction for 

approximately 25 km before flowing into the North Thompson River. Water quality sites on the 

Barriere River are as follows (upstream to downstream): 

• S1 – Upper Barriere River, immediately southeast of the Project site, approximately 5 km 

upstream of Saskum Lake. Water quality samples have been collected from this site since 

June 2007; 

• S2 – Barriere River, approximately 6 km upstream of North Barriere Lake and 7 km 

downstream of Saskum Lake. Water quality samples have been collected from this site since 

June 2007; 

• NB1 – North Barriere Lake (deep station), on the western extent, just east of the point where 

Harper Creek discharges into the lake; same geographic location as station NB2. Samples at 

NB1 were collected at ~25 m depth. This water quality site was established during August 2011; 

• NB2 – North Barriere Lake (shallow station), on the western extent, just east of the point where 

Harper Creek discharges into the lake; same location as station NB1. Samples at NB2 were 

collected at ~5 m depth. This water quality site was established during August 2011; and 

• B1 – Barriere River, approximately 5 km downstream of North Barriere Lake and its 

confluence with Harper Creek. This water quality site was established during freshet in 

April 2011. 

3.1.3 North Thompson Area 

The North Thompson River is the largest river system common to all receiving waters down 

gradient from the Project. It is also the most energetic waterway, with the largest sediment transport 

capacity (KP 2012b). In general, surface runoff originating in the mine site area propagates south 

through Harper Creek and the Barriere River to the North Thompson River at the town of Barriere, 

or north through Baker Creek or Jones Creek to the North Thompson River near Vavenby. The Baker 
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Creek headwaters are in the area of the proposed open pit, while the Jones Creek headwaters are in 

a drainage system to the immediate northeast of the proposed overburden stockpile and access road. 

A portion of the surface runoff from the mine’s access road and power line corridors also flows into 

Avery and Chuck creeks. Avery Creek is to the east of the Project site and is physically separated 

from the direct influence of proposed Project facilities, but is adjacent to one of the proposed mine 

access roads. Chuck Creek is further east of Avery Creek and is also physically separated from the 

direct influence of the proposed Project facilities. 

Water quality sites around the North Thompson River area are as follows (upstream to 

downstream): 

• NT2 – North Thompson River, upstream of all potential Project-related effects, 

approximately 2 km upstream of its confluence with Chuck Creek. Sampling at this site 

began during freshet in April 2011; 

• A2 – Middle reaches of Avery Creek, upstream of the access road, approximately 5 km 

northeast of the Project site. This site is also an upstream, unaffected (reference) site. 

Sampling at this site began during freshet in May 2011; 

• A1 – The lower Avery Creek site is approximately 7 km north-northeast of the Project site, 

approximately 0.5 km upstream of its confluence with the North Thompson River. Water 

quality samples have been collected from this site since October 2007; 

• CH2 – Upper reaches of Chuck Creek, approximately 10 km east-northeast of the Project site. 

Sampling at this site began during freshet in May 2011; 

• CH1 – Lower Chuck Creek, approximately 10 km northeast of the Project site, just upstream 

of its confluence with the North Thompson River. Sampling at this site began during freshet 

in April 2011; 

• J2 – Upper Jones Creek, approximately 2 km north-northeast of the TMF. Water quality 

samples have been collected from this site since June 2007; 

• J1 - Lower Jones Creek approximately 6 km north of the Project site, less than 1 km upstream 

of its confluence with the North Thompson River. Water quality samples have been collected 

from this site since June 2007; 

• BK2 – Upper reaches of Baker Creek, near the proposed open pit. This site was sampled 

when there was sufficient flow, with sampling commencing in June 2007. Sampling at this 

site was suspended once monitoring at BK1 had been established. No samples have been 

collected here since October 2008; 

• BK1 – Upper-middle reaches of Baker Creek, approximately 5 km upstream of its confluence 

with the North Thompson River, located on the northern mine site border. This site was 

initially established to be sampled only when there was insufficient flow at BK2, with 

sampling beginning in June 2007. It became a regularly sampled monitoring site during the 

2011 freshet; 
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• BK0 – Lower Baker Creek, north of the Project site just upstream of its confluence with the 

North Thompson River. Sampling at this site began during freshet in June 2007; and 

• NT1 – North Thompson River, downstream of all tributaries that drain from the Project site 

to the north, approximately 9 km downstream of its confluence with Baker Creek. Sampling 

at this site began during freshet in April 2011. 

3.2 SAMPLING METHODS 

3.2.1 Overview 

The sampling program has evolved from 2007 through 2014 with changes in Project design to ensure 

that efforts meet program objectives environmental assessment and permitting-related information 

requirements. In general terms, sampling effort was limited to 10 to 12 stream sites during the first 

two years of study before tapering out with only four sites visited in 2009 and none in 2010. 

Sampling effort renewed comprehensively again in 2011 and 2012 and included almost all study 

sites until 2013, upon which sampling effort became focused on selected sites in the Harper Creek 

and North Thompson areas. A minimum of two different years of water quality sampling has been 

completed for all receiving waterbodies potentially affected by Project infrastructure, and there are 

up to seven years of data for some sites – particularly in the major downstream receiving 

environment sites (i.e., stations H1, J1 and BK0). A summary of sampling frequency for the 2007 to 

2014 study by month is shown in Table 3.2-1. 

The hydrological regime is an especially important determinant of surface water quality, affecting 

water quality at study area sites in two ways: 1) increased discharge during freshet and heavy 

rainfall events diluted concentrations of major ions and total dissolved solids; and 2) increased 

sediment load and transport during high flow periods lead to increased concentrations of total 

suspended solids (TSS) and particle-associated metals. Study area streams typically experience a 

low flow period between November and April when snow accumulates on-land, and higher flows 

between May and June associated with the snowmelt freshet as well as fall during sporadic heavy 

rain events. As a result, water quality varied spatially and temporally, with the variability 

captured through the presentation of monthly means of water quality variables throughout 

the report. 

3.2.2 Physical Limnology 

3.2.2.1 Streams 

In situ physical variables were routinely measured for each station using three different regularly 

calibrated instruments: a Hannah pH meter to measure temperature, pH and conductivity; a 

LaMotte 2020e turbidity meter to measure turbidity; and an Oxyguard Handy Gamma DO probe to 

measure dissolved oxygen. The instruments were exposed to surface water conditions downstream 

of the sampling area so as not to disturb the sediment and were left in place until the 

variables stabilized. 
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3.2.2.2 North Barriere Lake Water Column Structure 

Lake temperature, specific conductivity and dissolved oxygen data were collected from the North 

Barriere Lake sampling site (stations NB1/NB2) using a regularly calibrated YSI 650 handheld logger 

and multi-parameter sonde. Lake profiles were sampled from the lake surface to approximately 45 m 

depth in 2011 and 49 m depth in 2012, with each cast lowered at a rate approximately 0.3 m/s to 

obtain a reading every 1 m. 

3.2.3 Water Quality 

The water quality program and sampling protocols were implemented following the specific 

guidelines for field sampling: the Guidelines for Designing and Implementing a Water Quality Monitoring 

Program in British Columbia (RIC 1998), the British Columbia Field Sampling Manual for Continuous 

Monitoring and the Collection of Air, Air-emission, Water, Wastewater, Soil, Sediment and Biological 

Samples (MWLAP 2003) and the British Columbia Field Sampling Manual (updated March 2004) For 

continuous monitoring and the collection of air, air-emission, water, wastewater, soil, sediment and biological 

samples (BC MOE 2004, 2012). 

Samples were collected by inserting the bottle neck into the water while the bottle faced 

downstream, then turning the bottle under water so that it faced upstream. The bottle remained 

submerged until full. This method minimized the amount of surface debris that could contaminate 

the sample. Dissolved metals were filtered using a 60 mL syringe fitted with a 0.45 µm filter. Nitrile 

gloves were worn during the entire sampling work and were immediately changed if they came into 

contact with soil or dust. North Barriere Lake water samples were taken using a VanDorn sampler in 

2011 and a Kemmerer sampler in 2012. 

Water samples were submitted to Cantest Ltd. (2008 to 2009), Maxxam Analytics (2008, 2011-2012) or 

ALS laboratories (2007-2008, 2012-2014) in Vancouver, BC for the following analyses: 

• physical tests – hardness, pH, specific conductivity, total dissolved solids (TDS), total 

suspended solids (TSS), and turbidity; 

• dissolved anions – alkalinity (bicarbonate, carbonate, and hydroxide), bromide, chloride, 

fluoride, and sulphate; 

• nutrients – ammonium, nitrogen, nitrate, nitrite, dissolved orthophosphate, and total and 

dissolved phosphate; 

• total and dissolved Metals - analyzed at low levels to meet the BC Water Quality Guidelines 

(BCWQG) and the Canadian Environmental Quality Guidelines (CEQG/CCME) criteria 

values; 

• cyanides - free, total, and weak acid dissociable (WAD); and 

• organic carbon – total organic carbon (TOC). 

All measured water quality variables with their detection limits per year of sampling are shown in 

Table 3.2-2. 



 

 

Table 3.2-1.  Water Quality Samples Collected per Sampling Site, Harper Creek Project, 2007 to 2014 

  2007 2008 2009 2011 2012 2013 2014  

Area Site ID Jun Jul Aug Sep Oct Dec Jan Mar Apr May Jun Jul Aug Sep Oct May Jul Sep Apr May Jun Jul Aug Sep Oct Nov Jan Feb Mar Apr May Jun Jul Aug Sep Oct Jul Aug Sep Oct Nov Jan Total 

Harper 

Creek 

H4P           1 1 1 2 1      1 1 1 2 1 1  1 1 1 3 4 1 1 1 1 1 1 1 1 1 1 33 

H5                   2 2 1 1 1 3 1 1  1 1 1 3 4 1 1 1 1 1 1 1 1 1 1 32 

H2 1 1 1 1 1      1 1 1 2 1    1 2 1 1 1 3 1 1 1 1 1 1 3 3 2 1 1 1 1 1 1 1 1 1 43 

H3T           1 1 1 2 1 1 1 1  2 1 1 1 2 1 1 1 1 1 1 3 3 1 2 1 1 1 1 1 1 1 1 39 

H1 1 1 1 2 1 1 1 1 1 1 1 1 1 3 2 1 1 1 1 4 1 1 1 2 1 1 2 1 1 1 3 3 1 1 1 1 1 1 2 1 1 1 56 

Barriere S1 1 2 1 1 1 1 1 1 1 1 1 1 1 2 1    1 5 2 1 1 2 1 1 1 1 1 1 3 3 1 1 1 2       46 

S2 1 1 1 1 1 1 1 1 1 1 1 1 1 2 1    1 4 1 1 1 3 1 1 1 1 1 1 3 4 1 1 1 1       44 

NB1                       1 1           1        3 

NB2                       1 1           3        5 

B1                   1 6 1 1 1 2 1 1 1 1 1 1 4 3 2 2 1 1       31 

North 

Thompson 

NT2                   2 3 2 1 1 3 1 1 1 2 1 2 5 4 1 1 1 1 1 1 1 1 1 1 39 

CH2                    4 3 1 2 2 1 1  1 1 1 3 3 1 1 1 1       27 

CH1                   1 3 2 1 1 2 2 1 1 1 2 1 3 3 1 1 1 2       29 

A2                    3 2 1 1 2 1 1 1 1 1 1 3 4 1 1 2 1       27 

A1     1 1 1 1 1 1 1 1 1 2 1    1 5 2 2 1 2 1 1 2 1 2 1 4 3 1 1 1 1       44 

J2 1 1 1 1 1 1 1 1  1 1 1 1 2 1     3 2 2 1 2 1      3 3 1 1 1 1 1 1 1 1 1  41 

J1 1 1 1  1 1 1 1 1 1 1 1 1 2 1 1 1   3 3 1 1 2 1 2 1   1 4 3 1 1  1 1 1 1 1 1 1 48 

BK2 1     1    1 1 1   1                            6 

BK1 1 1 1 1 1  1 1 1    1 2      3 3 1 1 2 2  1 1 1 1 4 3 1 1 2 1 1 2 1 1 1 2 47 

BK0 1 1 1 1 1 1 1 1 1 1 1 1 1 2 1 1 1 1 1 3 2 1 2 2 1 2 1 2 1 2 3 3 1 1 1 1 1 1 1 1 2 1 56 

NT1                   1 3 2 1 1 2 1     1 3 3 1 1 1 1 2 1 1 1 1 1 29 

Field blank            1  1     1 3 2 1 1 2 1 1 2 1 1 1 3 3 1 1  1 1 1 1  1  32 

Travel blank                                 1 1 1 3 3 1 1 1 1 1 1 1 1 1 1 19 

 

  



 

 

Table 3.2-2.  Water Quality Variables and Detection Limits, 2007 to 2014 

Parameter 

Units  

Detection Limit 

2007 2008 2009 2011 2012 2013 2014 

Labs ALS ALS, Cantest, Maxxam, Unknown Cantest Maxxam ALS, Maxxam ALS ALS 

Physical Tests                 

Conductivity µS/cm 2 1 to 2 1 1 1 to 2 2 2 

Hardness (as CaCO3) mg/L 0.7 0.5 to 1 1 0.5 0.5 0.5 0.5 

pH pH units 0.01 0.001 to 0.01 - - 0.1 0.1 0.1 

Total Suspended Solids mg/L 3 1 to 3 1 1 1 to 2 1 1 

Total Dissolved Solids mg/L - - - - 10 10 10 

Turbidity NTU 0.1 0.01 to 0.1 0.1 0.1 0.1 0.1 0.1 

Anions and Nutrients                 

Alkalinity, Bicarbonate (as CaCO3) mg/L - - - 0.5 0.5 to 2 1 to 2 1 to 2 

Alkalinity, Carbonate (as CaCO3) mg/L - - - 0.5 0.5 to 2 1 to 2 1 to 2 

Alkalinity, Hydroxide (as CaCO3) mg/L - - - 0.5 0.5 to 2 1 to 2 1 to 2 

Alkalinity, Total (as CaCO3) mg/L 2 0.5 to 2 - 0.5 0.5 to 2 1 to 2 1 to 2 

Ammonia (as N) mg/L 0.02 0.005 to 0.02 0.01 0.005 to 0.01 0.005 0.005 0.005 

Bromide (Br) mg/L 0.05 0.05 to 1 1 0.4 0.01 to 0.1 0.05 0.05 

Chloride (Cl) mg/L 0.5 0.2 to 0.5 0.2 0.5 0.5 0.5 0.5 

Fluoride (F) mg/L 0.02 0.02 to 0.05 0.05 0.01 0.01 to 0.02 0.02 0.02 

Nitrate (as N) mg/L 0.005 0.005 to 0.05 - 0.02 0.005 to 0.02 0.005 0.005 

Nitrite (as N) mg/L 0.001 0.001 to 0.002 - 0.005 0.001 to 0.005 0.001 0.001 

Total Kjeldahl Nitrogen mg/L 0.05 0.05 - 0.05 0.05 - 0.05 

Ortho Phosphate (as P) mg/L 0.001 0.001 0.001 0.005 0.001 to 0.005 0.001 0.001 

Total Phosphorus (as P) mg/L 0.002 0.001 to 0.002 0.001 0.005 0.002 to 0.02 0.002 0.002 

Total Sulfur (as S) mg/L - 3 - 3 to 50 10 - - 

Sulphate (SO4) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 

Organic Parameters                 

Total Organic Carbon mg/L - - - - 0.5 0.5 0.5 

Thiocyanate  mg/L - - - - 0.5 0.5 0.5 

Free Cyanide mg/L - - - - 0.005 0.005 0.005 

Total Cyanide mg/L 0.005 0.005 - - 0.005 0.005 0.005 

WAD Cyanide mg/L - - - 0.0005 0.0005 to 0.005 0.005 0.005 

Total and Dissolved Metals                 

Aluminum (Al) mg/L 0.005 0.0002 to 0.005 0.001 0.0002 to 0.006 0.0002 to 0.003 0.001 to 0.003 0.001 to 0.003 

Antimony (Sb) mg/L 0.0005 0.00002 to 0.0005 0.0002 0.00002 to 0.001 0.00002 to 0.0001 0.0001 0.0001 

Arsenic (As) mg/L 0.0005 0.00002 to 0.001 0.0001 to 0.001 0.00002 to 0.0001 0.00002 to 0.0001 0.0001 0.0001 

Barium (Ba) mg/L 0.02 0.00002 to 0.02 0.0002 to 0.001 0.00002 to 0.001 0.00002 to 0.00005 0.00005 0.00005 

Beryllium (Be) mg/L 0.001 0.00001 to 0.001 0.00002 to 0.0002 0.00001 to 0.0001 0.00001 to 0.0001 0.0001 0.0001 

(continued) 



 

 

Table 3.2-2.  Water Quality Variables and Detection Limits, 2007 to 2014 (completed) 

Parameter 

Units  

Detection Limit 

2007 2008 2009 2011 2012 2013 2014 

Labs ALS ALS, Cantest, Maxxam, Unknown Cantest Maxxam ALS, Maxxam ALS ALS 

Bismuth (Bi) mg/L  0.000005 to 0.0002 0.0002 0.000005 to 0.001 0.000005 to 0.0005 0.0005 0.0005 

Boron (B) mg/L 0.1 0.01 to 0.1 0.01 0.05 to 0.3 0.01 to 0.05 0.01 0.01 

Cadmium (Cd) mg/L 0.00001 to 0.000017 0.000005 to 0.00001 0.000005 0.000005 to 0.00005 0.000005 to 0.00001 0.00001 0.00001 

Calcium (Ca) mg/L 0.1 0.05 to 0.1 0.05 0.05 to 0.3 0.05 0.05 0.05 

Chromium (Cr) mg/L 0.001 0.0001 to 0.001 0.0002 0.0001 to 0.002 0.0001 to 0.0002 0.0001 0.0001 

Cobalt (Co) mg/L 0.0003 0.000005 to 0.0003 0.0002 0.000005 to 0.001 0.000005 to 0.0001 0.0001 0.0001 

Copper (Cu) mg/L 0.001 0.00005 to 0.001 0.0002 0.00005 to 0.0004 0.00005 to 0.0005 0.0002 to 0.004 0.0005 

Iron (Fe) mg/L 0.03 0.001 to 0.03 0.01 0.001 to 0.01 0.001 to 0.03 0.01 0.01 

Lead (Pb) mg/L 0.0005 0.000005 to 0.0005 0.0002 0.000005 to 0.0004 0.000005 to 0.00005 0.00005 0.00005 

Lithium (Li) mg/L 0.005 0.0001 to 0.005 0.001 0.0005 to 0.01 0.0005 0.0005 0.0005 

Magnesium (Mg) mg/L 0.1 0.05 to 0.1 0.05 0.05 to 0.3 0.05 to 0.1 0.1 0.1 

Manganese (Mn) mg/L 0.0003 0.00005 to 0.0003 0.0002 0.00005 to 0.002 0.00005 0.00005 0.00005 

Mercury (Hg) mg/L 0.00002 0.00001 to 0.0002 0.00002 to 0.0001 0.00001 to 0.00005 0.000002 to 0.00001 0.00001 0.00001 

Molybdenum (Mo) mg/L 0.001 0.00001 to 0.001 0.0002 0.00005 to 0.002 0.00005 0.00005 0.00005 

Nickel (Ni) mg/L 0.001 0.00002 to 0.001 0.0002 0.00002 to 0.002 0.00002 to 0.0005 0.0005 0.0005 

Phosphorus (P) mg/L 0.3 0.3 0.3 0.002 0.3 - 0.3 

Potassium (K) mg/L 2 0.05 to 2 0.05 0.05 to 0.3 0.05 0.05 0.05 

Selenium (Se) mg/L 0.001 0.00001 to 0.001 0.0002 0.00004 to 0.0002 0.00004 to 0.0001 0.0001 0.0001 

Silicon (Si) mg/L  0.1 0.1 0.1 to 0.5 0.05 to 0.1 0.05 0.05 

Silver (Ag) mg/L 0.00002 0.000005 to 0.00005 0.00005 0.000005 to 0.00002 0.000005 to 0.00001 0.00001 0.00001 

Sodium (Na) mg/L 2 0.05 to 2 0.05 0.05 to 0.3 0.05 0.05 0.05 

Strontium (Sr) mg/L - 0.00005 to 0.001 0.0001 to 0.001 0.00005 to 0.002 0.00005 to 0.0002 0.0002 0.0002 

Tellurium (Te) mg/L - 0.0002 0.0002 - - - - 

Thallium (Tl) mg/L 0.0002 0.000002 to 0.0002 0.00002 0.000002 to 0.0001 0.000002 to 0.00001 0.00001 0.00001 

Thorium (Th) mg/L - 0.0001 0.0001 - - - - 

Tin (Sn) mg/L 0.0005 0.00001 to 0.0005 0.0002 0.00001 to 0.01 0.0001 to 0.0002 0.0001 0.0001 

Titanium (Ti) mg/L 0.01 0.0002 to 0.01 0.0002 0.0005 to 0.01 0.0005 to 0.01 0.01 0.01 

Uranium (U) mg/L 0.0002 0.000002 to 0.0002 0.0001 0.000002 to 0.0002 0.000002 to 0.00001 0.00001 0.00001 

Vanadium (V) mg/L 0.001 to 0.03 0.00005 to 0.001 0.00005 0.0002 to 0.01 0.0002 to 0.001 0.001 0.001 

Zinc (Zn) mg/L 0.005 0.0001 to 0.005 0.001 0.0001 to 0.01 0.0001 to 0.003 0.003 0.003 

Zircon (Zr) mg/L - 0.0001 to 0.002 0.002 0.0001 to 0.001 0.0001 - - 
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3.3 QUALITY CONTROL AND QUALITY ASSURANCE (QA/QC) 

A QA/QC program was incorporated into the design of the freshwater baseline program to account for 

within-site variability and any contamination that could have originated from sampling equipment, 

field sampling, or sample transportation. This included the use of sample blanks and replicate samples. 

Data from the water quality QA/QC programs are presented in Appendices 3a and 3b. 

3.3.1 Blanks 

To determine sources of potential contamination during water sampling, a separate set of bottles for 

field (2007 to 2014) and travel (2012 to 2014) blanks were included as part of the field QA/QC 

program. Field blanks are collected to assess potential contamination from sources such as airborne 

dust, sample preservation, or sample handling; travel blanks provide an assessment of potential 

contamination associated with travel, storage, or the analytical laboratory. In total 51 blanks were 

collected between 2007 and January 2014. The results are discussed in Section 4.3-1. 

3.3.2 Field Duplication 

To assess the potential in situ variability arising from the collection of field samples, duplicate 

samples were collected for approximately 10% of the total samples. Variability in field samples was 

calculated for each duplicate water quality sample as the relative percent difference (RPD) between 

the replicate samples: RPD = 100 × |rep1 − rep2| / [(rep1 + rep2)/2]. 

The BC Field Sampling Manual (BC MOE 2004) suggests that if one or both of the replicate water quality 

values are less than five times the analytical detection limit, they are not to be included in the RPD 

calculations, as long as the difference between replicates is within a value equal to two times the 

minimum detection limit. This is because the RPD is more sensitive to variation as values approach the 

analytical detection limit. Thus, only the water quality variables with concentrations greater than five 

times the detection limit or with a difference of more than twice the detection limit between the 

replicates were considered. Overall, RPD values greater than 20% may indicate significant in situ 

variation and that more samples may be required to adequately characterize the site. 

3.4 DATA MANAGEMENT, ANALYSIS AND GRAPHICS 

3.4.1 Data Collection 

Analytical results and field notes were provided by Dillon and were collated into spreadsheets and 

checked against expected samples to ensure all samples collected between 2007 and January 2014 

were included. The statistical program R was used for all graphing and analyses. 

3.4.2 Physical Data 

The physical limnology profiles were trimmed where both field notes suggested and raw data 

showed the probe had reached the sediment surface, so that only water column data were presented. 

Conductivity data for lakes were measured as regular conductance except in September 2011 where 
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specific conductance readings were taken; these were scaled back to regular conductance for the 

purpose of this report. 

3.4.3 Water Quality 

Where duplicate water quality samples were collected (as described in Section 3.3.2), a mean of each 

duplicate pair was used for graphing and screening against provincial and national water quality 

guidelines to avoid pseudoreplication. Values below detection limits were replaced with half the 

detection limit for graphing and analyses purposes. Variables with either approved BC or CCME 

water quality guidelines were graphed, with guidelines and median detection limits shown for 

comparison.  

While screening water quality results against guidelines, samples that were below a specific 

detection limit yet were greater than the appropriate guideline level were excluded from the 

screening process. Where samples could not be identified to a particular site, they were excluded 

from analysis. North Barriere Lake samples were pooled for graphing whenever appropriate. Details 

of the data parsing are included in Appendix 2a. 
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4. RESULTS AND DISCUSSION 

4.1 PHYSICAL LIMNOLOGY 

4.1.1 Stream Temperature and Dissolved Oxygen 

Multiple physical variables were measured in situ at each stream station using a multiprobe (see 

Section 3.2.2.1); however, most of these were also analyzed in laboratory and those results will be 

discussed in Section 4.2. Temperature and dissolved oxygen, being transient variables, were 

measured in situ with the multiprobe and are summarized here, with the monthly averages for all 

years of sampling presented in Figure 4.1-1. All stream physical data are available in Appendix 1a. 

Monthly temperature averages showed a typical seasonal pattern; the lowest values were observed 

during the autumn/winter months of November to March, where temperatures generally varied 

between 0 and 2°C and certain streams were as low as -0.4 °C; the highest temperatures were 

recorded between August and September, where values varied between 6 and 17.6°C. The large 

temperature range observed when comparing different sites were due to the upstream and 

higher-altitude stations being generally colder during the entire year compared to the downstream 

sites. This is particularly noticeable for the spring and summer months; for example in Harper 

Creek, the difference between the highest elevation site (H4P) and lowest elevation site (H1) was 

over 4°C during the months of July and August. 

The greatest dissolved oxygen concentrations (i.e. above 11 mg/L) were found during the colder 

winter months (i.e. November to March), due to oxygen’s higher solubility in colder water 

(Figure 4.1-1). Hence, oxygen concentrations during the summer months were often below 9 mg/L 

despite streams being well-ventilated. In some instances, particularly during sampling done in 

February, the lowest temperatures were not correlated with the highest dissolved oxygen. This 

phenomenon was likely due to the absence of ventilation between the water column and the 

atmosphere when streams become ice-covered, which can lead to lower oxygen content than the 

solubility would allow due to respiration and sediment uptake. 

4.1.2 North Barriere Lake Water Column Structure 

North Barriere Lake is a dimictic lake that is ice-covered part of the year, and is surmised to experience 

two yearly turnover mixing periods in the spring and fall. Water column profile data from 2011 and 

2012, shown in Figure 4.1-2, are consistent with such observations; strong thermal stratification was 

present between 5 and 20 m depth, separating a warm (>15°C) mixed surface layer from a hypolimnetic 

(~4°C) bottom layer. The distinct layering in the temperature profiles is indicative of the lack of full 

column mixing during the open-water period. Conductivity in North Barriere Lake in open-water season 

was generally consistent throughout the sampling periods, with mean conductivity ranging from 

~55 µS/cm in the surface mixed layer, down to a minimum of ~45 µS/cm in the upper thermocline 

before reaching maximums of over ~60 µS/cm in bottom waters. Elevated conductivity in both surface 

and bottom waters was likely due to increased salinity content due to the effects of evaporation/river 

discharge and sediment re-suspension, respectively. All conductivity readings were particularly low 

(i.e. below 200 µS/cm). 
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Temperature, Dissolved Oxygen and Conductivity Profiles 
from North Barriere Lake, Harper Creek Project, 2011 to 2012

Figure 4.1-2

0

5

10

15

20

25

30

35

40

45

50

55
0 5 10 15 20 25

Temperature (°C)

D
ep

th
 (m

)

0

BC guideline for
other life stages

BC guideline for
buried embryo and
alevin life stages

5

10

15

20

25

30

35

40

45

50

55
0 2 4 6 8 10 12

Dissolved Oxygen (mg/L)

0

5

10

15

20

25

30

35

40

45

50

55
0 20 40 60 80 100

Conductivity (µS/cm)

August 24, 2011
September 7, 2011
September 19, 2012

CCME guidelines for dissolved oxygen are dependent on biota and life stage: Notes:
Lowest acceptable dissolved oxygen concentration: 
   − for warm water biota; early life stages = 6 mg/L, other life stages = 5.5 mg/L 
   − for cold water biota; early life stages = 9.5 mg/L, other life stages = 6.5 mg/L 
Instantaneous BC guidelines for dissolved oxygen are dependent on life stage (graphed):
   − all lifestages other than buried embryo and alevin = 5 mg/L
   − buried embryo and alevin lifestages =  9 mg/L



SURFACE WATER QUALITY BASELINE REPORT 

4-4 ERM Rescan | PROJ #0230881-0009-0001 | REV B.1 | JULY 2014 

Dissolved oxygen profiles (mg/L) during the open-water sampling periods were very similar in 

shape but values differed strongly between years; September 2011 concentrations were 1-1.5 mg/L 

less than other profiles (Figure 4.1-2). This discrepancy between years may have resulted from the 

temporal variation in weather and lake turn-over events. In general, orthograde dissolved oxygen 

profiles were observed in the top 15 to 20 m of the water column, with oxygen concentrations ranging 

from 9.5 to 10.4 mg/L for August 2011/September 2012, and from 8 to 8.6 mg/L in September 2011. 

Bottom water dissolved oxygen profiles were rather clinograde, with concentrations slowly 

decreasing with depth down to minimums below 3 mg/L in September 2012. Dissolved oxygen 

concentrations below 44 m were less than the CCME guideline range of 5.5 to 9.5 mg/L for the 

protection of freshwater aquatic life in September 2011 and 2012 (Figure 4.1-2). Lower dissolved 

oxygen concentrations at depth likely reflected the strong oxygen uptake by decomposing organic 

matter in the sediment coupled to a lack of strong vertical mixing with the remainder of the water 

column, which would prevent the renewal of dissolved oxygen from the surface waters. 

4.2 WATER QUALITY 

Water quality results for all Harper Creek stream and lake stations are presented in Figures 4.2-1 to 

4.2-17 for all variables with approved BC or CCME guidelines; complete data sets for field 

measurements and laboratory analyses are presented separately in Appendix 2a and 2b. As 

previously detailed in Section 3.1, watercourses near the Project site were divided into three main 

areas: Harper Creek, Barriere and the North Thompson (see Table 3.2-1). Consequently, all figures in 

this section were plotted with the same order of areas and stations as displayed in Table 3.2-1, for 

ease of interpretation. Monthly means of water quality variables with error bars representing 

standard deviations around the means are presented throughout the report figures in this section to 

capture potential variability during both low flow and high flow periods. 

4.2.1 General Characteristics 

During all sampling periods, the waters of monitored locations varied from near neutral to slightly 

alkaline pH (6.96 to 8.36), while total alkalinity displayed a much greater relative range of variance 

(8.3 to 146.0 mg/L; Figure 4.2-1). Temporal variances in pH and total alkalinity mirrored each other; 

monthly means of pH and total alkalinity were lowest during the months of May to July. This likely 

reflected increased discharge of tributaries during the freshet period, as well as snow melt and heavy 

rainfall events that diluted concentrations of major ions and total dissolved solids. Spatially, both pH 

and total alkalinity records also exhibited similar behavior; both Harper Creek and Barriere area 

stations displayed much smaller variability, with the most upstream sampling location having the 

greatest pH/total alkalinity levels. Conversely, the opposite was often true within the North 

Thompson area where the largest values and highest variability was found; streams like Jones, Avery 

and Chuck creeks had larger pH and total alkalinity levels at their downstream sites (e.g., J2 October 

total alkalinity <20 mg/L, compared to >125 mg/L for J1). This particular increase appeared to be 

limited to the smaller tributaries and not the North Thompson River itself, as both upstream and 

downstream sites on the river (i.e. NT2 and NT1) had similar pH and total alkalinity values 

(Figure 4.2-1). Hence, it could be surmised that most creeks in the North Thompson area augment 

their concentrations of major ions and total dissolved solids as water flows downstream, until 

merging with the North Thompson River that immediately dilutes the waters. 
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pH and Total Alkalinity in 
Harper Creek Project Stream and Lake Sites, 2007 to 2014

Figure 4.2-1
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Hardness and conductivity values are shown in Figure 4.2-2 and were correlated with the total 

alkalinity data, as expected. In general, stream and lake waters were soft (<60 mg CaCO3/L) and of 

low conductivity in the Harper Creek and Barriere areas, but could transition into hard water 

(>60 mg CaCO3/L) of mid-range conductivity in the North Thompson area (hardness: 10.9 to 

167.8 mg/L; conductivity: 17.9 to 315.5 µS/cm). 

4.2.2 Major Anions 

Major anions measured as part of the baseline study for the Project included sulphate, chloride and 

fluoride (Figure 4.2-3). Anion concentrations were low given the low levels of total dissolved solids 

in the Project site waters. Sulphate (mean: 0.9 to 23.2 mg/L) and fluoride (mean: 0.005 to 

0.105 mg/L) varied much more extensively between sites, and had maxima associated with low flow 

periods (i.e., November to March). Sulphate was highest at the Jones and Baker Creek downstream 

stations (J1 and BK0), as well as the upstream Harper Creek stations; Fluoride concentrations were 

greatest within the North Thompson River locations (i.e. NT1 and NT2), but were never greater than the 

CCME guideline of 0.12 mg/L. Chloride concentrations were generally very low and below detection 

limits for all sampled sites, with a maximum monthly mean of 3.8 mg/L measured for site NT1 in 

July which was far below the BC and CCME guidelines. 

4.2.3 Total Suspended Solids and Turbidity 

Levels of TSS and turbidity for each sampling location are shown in Figure 4.2-4. The highest TSS and 

turbidity variability was measured in the North Thompson area (mean TSS: 0.5 to 103.7 mg/L; mean 

turbidity: <0.1 to 18.5 NTU). Peak levels were observed in the North Thompson River sites (NT1 and 

NT2), reflecting the greater volume of discharge and the greater bedload holding capacity of the large 

river compared to the other stream sampled in the study. Conversely, both measured quantities 

remained very low within the Harper Creek and Barriere areas throughout the sampling years. 

Overall TSS and turbidity observed concentrations were largest during the freshet period for all sites 

(May to June), due to the greater volumes of discharge within streams. 

4.2.4 Nutrients and Total Organic Carbon 

Nutrients measured as part of the baseline study for the Project included ammonia, nitrate, nitrite, 

total phosphorus and also included TOC (Figures 4.2-5 and 4.2-6). 

During most sampling periods, the waters around the Project site were nutrient poor and ultra-

oligotrophic to oligotrophic (phosphorus < 0.004 – 0.01 mg/L). Nitrate made up the greatest 

concentration of inorganic nitrogen, followed by ammonium and nitrite. Nitrate was highest in 

Harper Creek and tended to decrease downstream within the Harper Creek and Barriere areas. Its 

concentration was prone to seasonal fluctuations similar to other dissolved substances, i.e. the 

lowest concentrations were observed typically during freshet, when dilution was greatest. Ammonia 

was generally low and variable with no clear seasonal trend, while nitrite levels were far below that 

of nitrate and ammonia and were often below detection limits (0.001 – 0.005 mg/L). Total 

phosphorus occasionally reached mesotrophic or higher levels during the freshet period, with peak 

eutrophic levels (~0.06 mg/L) during June at the upstream North Thompson River site (NT2). TOC 

levels varied from below detection limits during winter months to greater levels above 3-4 mg/L 

(maximum of 5.04 mg/L) during freshet months (May-June). This increase in TOC was likely from 

allochthonous sources as part of the increased snowmelt runoff from the terrestrial environment. 
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Conductivity and Hardness in
Harper Creek Project Stream and Lake Sites, 2007 to 2014

Figure 4.2-2
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Sulphate, Chloride and Fluoride in
Harper Creek Project Stream and Lake Sites, 2007 to 2014

Figure 4.2-3
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Total Suspended Solids and Turbidity in
Harper Creek Project Stream and Lake Sites, 2007 to 2014

Figure 4.2-4
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Ammonia, Nitrate and Nitrite in
Harper Creek Project Stream and Lake Sites, 2007 to 2014

Figure 4.2-5
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Total Phosphorus and Total Organic Carbon in
Harper Creek Project Stream and Lake Sites, 2007 to 2014

Figure 4.2-6
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4.2.5 Cyanides 

Total, free and WAD cyanide for all sampling sites are plotted in Figure 4.2-7. Concentrations of all 

cyanide species were low at all sites and generally below detection limits. Total cyanide concentrations 

were above detection limits in only eight of the 418 samples, with a maximum observed concentration 

of 0.0467 mg/L in lower Avery Creek (A1) in June 2008. Free cyanide levels were below the detection 

limit of 0.005 mg/L at all sampling sites. WAD cyanide concentrations were below detection limits 

(0.005 mg/L to 0.0005 mg/L) in most samples, with a maximum concentration of 0.0019 mg/L in the 

upper Barriere River (S1) in April 2011. This was below the BC 30-day guideline of 0.005 mg/L. 

4.2.6 Metals 

Concentrations of specific guideline total and dissolved metals in the Harper Creek Project sampling 

locations (are plotted in Figures 4.2-8 to 4.2-17. 

A few total metal concentrations were nearly always below detection limits and hence without 

trends – notably total boron (Figure 4.2-9) and total silver (Figure 4.2-16). Other parameters like total 

selenium (Figure 4.2-15) and total thallium (Figure 4.2-16) had several concentration measurements 

above detection values but had no real discernible trends; most values were also far below BC 

and/or CCME guideline thresholds. 

For metals where measured concentrations were often above detection and BC and/or CCME 

guidelinevalues, several spatial and temporal trends were apparent. In particular, concentrations of 

total aluminum (Figure 4.2-8), chromium (Figure 4.2-10), cobalt (Figure 4.2-11), iron (Figure 4.2-12), 

manganese (Figure 4.2-13) and nickel (Figure 4.2-15) exhibited distinct seasonality, with highest 

concentrations per site occurring during high flow freshet periods. Furthermore, all of these variables 

were well correlated with measured TSS and turbidity levels (Figure 4.2-4), and peak concentrations 

were found within the North Thompson sampling locations NT1 and NT2; the North Thompson 

River, being the largest and most energetic waterway, had a greater capacity to carry suspended 

material and their associated metals, particularly during the freshet period. For example, both total 

cobalt (Figure 4.2-11; median detection limit 0.0001 mg/L) and total nickel (Figure 4.2-15; median 

detection limit: 0.0005 mg/L) had concentration values near the detection limit for most sites except 

sites NT1 and NT2, where the metals increased by 3 to 10 times during freshet months. Similarly, total 

aluminum (Figure 4.2-8; CCME maximum guideline: 0.1 mg/L) and total iron (Figure 4.2-12; BC 

maximum guideline: 1 mg/L) had concentrations below the maximum guidelines for most sites except 

sites NT1 and NT2, where the metals increased tenfold and more during freshet months. 

Not all metals have dominant concentrations in the North Thompson River sites. Total arsenic 

(Figure 4.2-9; mean concentration range: 0.00001 to 0.002 mg/L), total molybdenum (Figure 4.2-14; 

mean concentration range: 0.00005 to 0.0034 mg/L) and total uranium (Figure 4.2-17; mean 

concentration range: 0.000019 to 0.0043 mg/L) had large concentration variances between 

watersheds that were not correlated with other physical variables. Total arsenic had increasing 

concentrations upstream within the Harper Creek and Barriere areas, but a downstream increase for 

the North Thompson small creeks; the North Thompson River sites had the lowest concentrations of 

all sampled sites. Total molybdenum and uranium concentrations varied seasonally differently than 

most other metals, as concentrations were highest during the low flow months (November-March). 

Concentrations increased downstream within the Harper Creek area, but increased upstream in the 

Barriere area, while remaining relatively constant within the North Thompson area. 
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Total Cyanide, Free Cyanide and Weak Acid Dissociable Cyanide in
Harper Creek Project Stream and Lake Sites, 2007 to 2014

Figure 4.2-7
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Total and Dissolved Aluminum in
Harper Creek Project Stream and Lake Sites, 2007 to 2014

Figure 4.2-8
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0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1

Median Detection Limit 0.003 mg/L0.00
0.02
0.04
0.06
0.08
0.10

Median Detection Limit 0.001 mg/L0.00
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0.03

0.04
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HARPER CREEK MINING CORPORATION

Total Arsenic and Boron in
Harper Creek Project Stream and Lake Sites, 2007 to 2014

Figure 4.2-9
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Error bars represent the standard error of the mean.
Dotted line represents the analytical detection limit; values below the detection limit were plotted as half the detection limit.

Notes:
Site
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BC Guideline 0.005 mg/L

Median Detection Limit 0.0001 mg/L
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HARPER CREEK MINING CORPORATION

Total Cadmium and Chromium in
Harper Creek Project Stream and Lake Sites, 2007 to 2014

Figure 4.2-10
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Error bars represent the standard error of the mean.
Dotted line represents the analytical detection limit; values below the detection limit were plotted as half the detection limit.
CCME cadmium guideline is hardness dependent, see Appendix 2c.

Notes:
Site
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November
December
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Guideline 0.00011 mg/L

CCME Maximum Short−term
Guideline 0.0077 mg/L
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Median Detection Limit 0.00001 mg/L
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HARPER CREEK MINING CORPORATION

Total Cobalt and Copper in
Harper Creek Project Stream and Lake Sites, 2007 to 2014

Figure 4.2-11
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Error bars represent the standard error of the mean.
Dotted line represents the analytical detection limit; values below the detection limit were plotted as half the detection limit.
CCME and BC copper guidelines are hardness dependent, see Appendix 2c.

Notes:
Site
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HARPER CREEK MINING CORPORATION

Total and Dissolved Iron in
Harper Creek Project Stream and Lake Sites, 2007 to 2014

Figure 4.2-12
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Error bars represent the standard error of the mean.
Dotted line represents the analytical detection limit; values below the detection limit were plotted as half the detection limit.

Notes:
Site
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HARPER CREEK MINING CORPORATION

Total Lead and Manganese in
Harper Creek Project Stream and Lake Sites, 2007 to 2014
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Error bars represent the standard error of the mean.
Dotted line represents the analytical detection limit; values below the detection limit were plotted as half the detection limit.
CCME and BC lead guidelines are hardness dependent, see Appendix 2c.
BC manganese guidelines are hardness dependent, see Appendix 2c.
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HARPER CREEK MINING CORPORATION

Total Mercury and Molybdenum in
Harper Creek Project Stream and Lake Sites, 2007 to 2014
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Error bars represent the standard error of the mean.
Dotted line represents the analytical detection limit; values below the detection limit were plotted as half the detection limit.
BC guideline assumes a methylmercury concentration of 0.5% of the total mercury.
Molybdenum CCME guideline is an interim guideline.

Notes:
Site
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HARPER CREEK MINING CORPORATION

Total Nickel and Selenium in
Harper Creek Project Stream and Lake Sites, 2007 to 2014
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Error bars represent the standard error of the mean.
Dotted line represents the analytical detection limit; values below the detection limit were plotted as half the detection limit.
CCME and BC nickel guidelines are hardness dependent, see Appendix 2c.

Notes:
Site
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HARPER CREEK MINING CORPORATION

Total Silver and Thallium in
Harper Creek Project Stream and Lake Sites, 2007 to 2014

Figure 4.2-16

Proj # 0230881-0009 | Graphics # HAR-0009-001p

Harper Creek Barriere North Thompson

Harper Creek Barriere North Thompson

H4P H5 H2
H3T H1 S1 S2

NB1/2 B1
NT2

CH2
CH1 A2 A1 J2 J1 BK2

BK1
BK0

NT1

H4P H5 H2
H3T H1 S1 S2

NB1/2 B1
NT2

CH2
CH1 A2 A1 J2 J1 BK2

BK1
BK0

NT1

To
ta

l T
ha

lli
um

 (m
g/

L)
To

ta
l S

ilv
er

 (m
g/

L)

Error bars represent the standard error of the mean.
Dotted line represents the analytical detection limit; values below the detection limit were plotted as half the detection limit.
BC silver guideline is hardness dependent, see Appendix 2c.
BC guideline is an interim guideline.

Notes:
Site
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Total Uranium and Zinc in
Harper Creek Project Stream and Lake Sites, 2007 to 2014
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Error bars represent the standard error of the mean.
Dotted line represents the analytical detection limit; values below the detection limit were plotted as half the detection limit.
BC guideline is an interim guideline.
BC zinc guideline is hardness dependent, see Appendix 2c.

Notes:
Site
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Dissolved aluminum (Figure 4.2-8; mean concentration range: 0.0013 to 0.0976 mg/L) and dissolved 

iron (Figure 4.2-12; mean concentration range: 0.001 to 0.166 mg/L) had different seasonal and spatial 

trends than their total particulate counterparts. For dissolved aluminum, the highest concentrations 

per site generally occurred during high flow months and increased downstream of the waterbodies for 

the Harper Creek and Barriere areas; however, this pattern was not reproduced in the North 

Thompson area. Dissolved iron concentrations peaks were observed at stations NT1 and NT2, like 

total iron; however larger concentrations occurred during the low flow winter months.  

Several other metals had concentrations that were low and often less than or close to detection or 

guideline limits for nearly all sampled locations, except a few outlying stations that were greater 

than CCME or BC guidelines thresholds. For example, total copper (Figure 4.2-11), total lead 

(Figure 4.2-13) and total zinc (4.2-17) had peak mean concentrations in October in upper Chuck 

Creek (CH2), with values of 0.1148, 0.0034 and 0.0913 mg/L respectively. The abnormally large 

concentration recorded in 2011 was at the origin of these outlying peaks. These concentrations were 

much larger than those recorded in surrounding streams, or even at the same stream in different 

sampling times. Although total metal concentrations were high, TSS (Figure 4.2-4) and dissolved 

metals (see Appendix 2b) were relatively low for CH2; as per QA/QC standard procedure, field 

blanks for this date were verified as well (Appendix 2a) and did not reveal unusually high 

concentrations that would be due to a laboratory error. It is surmised that particulate metal particles 

were present within the bottled sample of CH2 during October 2011 which inflated the 

concentration results, but there is not enough evidence to reject the datum point due to a 

sampling/measurement error. Similar concentration peaks (i.e. outliers) were observed in mean 

October NB2 values for total lead (Figure 4.2-13; 0.0049 mg/L), mean April B1 values for total 

cadmium (Figure 4.2-10; 0.0001025 mg/L), mean May H3T, May H1 and April S2 for total mercury 

(Figure 4.2-14; 0.0000558, 0.0001517 and 0.000087 mg/L, respectively). 

4.2.7 Comparison to Water Quality Guidelines 

The percentage of collected samples that were greater than BC MOE and CCME water quality 

guidelines and the factor by which the mean overall concentrations were greater than guideline 

levels are presented in Table 4.2-1. The relevant BC MOE and CCME water quality guidelines for the 

Project are summarized in Appendix 2c. 

4.2.7.1 BC MOE 

Nine of the 27 variables with BC MOE guidelines for the protection of aquatic life had samples that 

reported overall mean concentrations greater than guideline values (Table 4.2-1). These included 

pH, dissolved aluminum, total cadmium, total copper, total iron, total mercury, total lead, total 

silver, and total zinc. For some variables (i.e., pH, lead, mercury and silver), only a small percentage 

of samples were greater than the guideline levels. For example, total lead only had one sample in the 

shallow waters of Barriere Lake (NB2) that was greater than its guideline, and this was likely an 

outlier as detailed in Section 4.2.6. Similarly, total mercury had few samples greater than the BC 

guideline value, but the average factors were the largest recorded in the dataset (up to 65 for 

site H1). Again, these appear to be outliers as defined in Section 4.2.6. 



Table 4.2-1.  Percentage of BC and CCME Guideline Exceedances and Average Factor of Exceedances in Water Quality Samples, Harper Creek Project, 2007 to 2014

Parameter Total Phosphorus

Guideline CCME

Trigger ranges

Area Site Samples Factor Percent Factor Percent Minimum - Maximum Factor Percent Factor Percent Factor Percent Factor Percent Factor Percent Factor Percent Factor Percent Factor Percent

H4P 30 - 0% - 0% Ultra-oligotrophic  -  Meso-eutrophic 2.9 7% - 0% - 0% 1.6 3% 1.3 3% - 0% 2.6 7% 1.1 3%

H5 29 - 0% - 0% Ultra-oligotrophic  -  Oligotrophic 2.7 24% - 0% - 0% - 0% 1.5 7% - 0% 3.1 93% 2.3 38%

H2 38 - 0% - 0% Ultra-oligotrophic  -  Meso-eutrophic 1.5 16% - 0% - 0% - 0% 1.3 3% - 0% 1.6 23% - 0%

H3T 34 - 0% - 0% Ultra-oligotrophic  -  Mesotrophic 2.0 27% 1.6 28% - 0% - 0% 4.3 3% - 0% - 0% - 0%

H1 47 - 0% - 0% Ultra-oligotrophic  -  Mesotrophic 1.7 26% 1.4 28% - 0% - 0% 1.5 4% - 0% 1.4 2% - 0%

S1 41 - 0% - 0% Ultra-oligotrophic  -  Eutrophic 1.9 29% - 0% - 0% - 0% 1.3 2% - 0% 1.2 2% - 0%

S2 40 - 0% - 0% Ultra-oligotrophic  -  Mesotrophic 1.9 25% 1.8 3% - 0% - 0% 2.4 2% 2.7 5% 1.2 2% - 0%

NB1/2 8 - 0% - 0% Ultra-oligotrophic - 0% - 0% - 0% - 0% 1.5 50% - 0% - 0% - 0%

B1 26 - 0% - 0% Ultra-oligotrophic  -  Meso-eutrophic 2.5 46% 1.2 38% - 0% - 0% 3.8 4% 1.1 6% 6.1 8% 4.9 4%

NT2 32 - 0% - 0% Ultra-oligotrophic  -  Hyper-eutrophic 9.1 84% 1.3 34% - 0% - 0% 1.1 3% 2.6 57% 1.6 34% 1.3 6%

CH2 23 - 0% - 0% Ultra-oligotrophic  -  Mesotrophic 4.4 30% 1.3 22% - 0% - 0% - 0% 3.0 13% 17.6 13% 17.9 4%

CH1 26 - 0% - 0% Ultra-oligotrophic  -  Mesotrophic 2.3 42% - 0% - 0% - 0% - 0% - 0% - 0% - 0%

A2 25 - 0% 2.4 4% Ultra-oligotrophic  -  Meso-eutrophic 3.2 4% - 0% - 0% - 0% - 0% - 0% - 0% - 0%

A1 36 - 0% - 0% Ultra-oligotrophic  -  Eutrophic 2.2 14% - 0% - 0% - 0% - 0% 1.5 10% 2.6 3% - 0%

J2 38 1.1 3% - 0% Ultra-oligotrophic  -  Oligotrophic 6.8 26% 1.6 34% 2.0 3% - 0% 1.8 5% - 0% 3.1 5% 1.7 5%

J1 41 - 0% - 0% Ultra-oligotrophic  -  Eutrophic 4.1 29% 1.6 2% - 0% 1.4 5% - 0% 1.8 18% 1.4 9% - 0%

BK2 5 - 0% - 0% Ultra-oligotrophic  -  Mesotrophic 2.1 20% 1.6 40% - 0% - 0% - 0% - 0% 2.1 100% 1.5 67%

BK1 39 - 0% - 0% Ultra-oligotrophic  -  Eutrophic 5.1 15% - 0% - 0% - 0% - 0% 2.5 8% 1.5 13% - 0%

BK0 47 - 0% 7.3 2% Ultra-oligotrophic  -  Hyper-eutrophic 5.4 15% - 0% - 0% 2.0 4% - 0% 2.5 10% 1.5 6% - 0%

NT1 28 - 0% - 0% Ultra-oligotrophic  -  Eutrophic 10.2 89% 1.2 36% - 0% - 0% 1.2 4% 2.6 65% 1.5 46% 1.1 7%

6.5 to 9.0

pH- and Temperature-

dependent pH-dependent

30-day

pH-dependent

Maximum,

pH-dependent

Long-term

Hardness-dependent Cr (VI) 0.001 mg/L

30-day

Hardness-dependent

Maxiumum

Hardness-dependent

CCME = BC CCME CCME BC CCME CCME CCME BC

Chromium, Total Copper, TotalCadmium, Total

Harper Creek

Barriere

North Thompson

pH Ammonia Aluminium, Total Aluminium, Dissolved Asernic, Total

0.005 mg/L

Parameter Iron, Total Lead, Total Mercury, Total Lead, Total Silver, Total Zinc, Total

Guideline BC CCME BC BC CCME CCME BC CCME BC CCME

1 mg/L 0.3 mg/L

30-day

Hardness-dependent

0.00002 

when MeHg = 5% THg 0.000026 mg/L Hardness-dependent

30-day

Hardness-dependent 0.0001 mg/L

30-day Maximum

Hardness-dependent Hardness-dependent 0.03 mg/L

Area Site Samples Factor Percent Factor Percent Factor Percent Factor Percent Factor Percent Factor Percent Factor Percent Factor Percent Factor Percent Factor Percent Factor Percent

Harper Creek H4P 30 - 0% 2.6 3% - 0% - 0% - 0% 1.8 3% - 0% - 0% - 0% - 0% - 0%

H5 29 - 0% 2.3 10% - 0% - 0% - 0% - 0% - 0% - 0% 1.2 10% - 0% - 0%

H2 38 - 0% - 0% - 0% - 0% - 0% - 0% - 0% - 0% 2.9 3% - 0% - 0%

H3T 34 - 0% 2.1 3% - 0% 15.0 4% 11.5 3% 1.0 3% 1.4 3% - 0% - 0% - 0% - 0%

H1 47 - 0% - 0% - 0% 65.0 4% 50.0 2% - 0% 1.2 2% - 0% - 0% - 0% - 0%

Barriere S1 41 - 0% 1.1 2% - 0% - 0% - 0% - 0% - 0% - 0% - 0% - 0% - 0%

S2 40 - 0% 1.3 5% - 0% 11.6 5% 8.9 3% - 0% - 0% - 0% - 0% - 0% - 0%

NB1/2 8 - 0% - 0% 2.4 13% - 0% - 0% 8.8 13% - 0% - 0% 1.4 50% - 0% - 0%

B1 26 1.0 4% 2.3 12% - 0% - 0% - 0% 1.4 8% - 0% - 0% 1.7 8% - 0% - 0%

North Thompson NT2 32 2.0 47% 5.0 75% - 0% - 0% - 0% 1.6 6% - 0% - 0% 1.9 9% - 0% - 0%

CH2 23 2.9 4% 3.8 17% - 0% 1.5 7% 1.2 5% 1.7 9% - 0% - 0% 6.9 4% 3.5 4% 6.0 4%

CH1 26 1.1 4% 2.2 19% - 0% - 0% - 0% - 0% - 0% - 0% - 0% - 0% - 0%

A2 25 - 0% 2.0 4% - 0% - 0% - 0% - 0% - 0% - 0% - 0% - 0% - 0%

A1 36 - 0% 1.9 11% - 0% - 0% - 0% - 0% - 0% - 0% - 0% - 0% - 0%

J2 38 - 0% 1.4 3% - 0% - 0% - 0% - 0% - 0% - 0% 2.1 3% - 0% - 0%

J1 41 1.7 9% 3.0 27% - 0% 1.8 8% 1.9 2% 2.3 11% - 0% - 0% - 0% - 0% - 0%

BK2 5 - 0% - 0% - 0% - - - 0% - 0% - 0% - 0% - 0% - 0% - 0%

BK1 39 1.6 7% 4.1 12% - 0% - 0% - 0% 2.1 5% - 0% - 0% 1.0 3% - 0% - 0%

BK0 47 2.5 6% 5.8 10% - 0% 10.0 4% 7.7 2% 1.6 4% - 0% 1.6 2% 1.5 2% - 0% - 0%

NT1 28 2.1 54% 5.1 89% - 0% - 0% - 0% 1.4 7% - 0% - 0% 1.3 11% - 0% - 0%

Notes: all guideline details are provided in Appendix 2c.

Half the detection limit was substituted for values below the detection limit.

Samples below the detection limit but above the guideline concentration were excluded from all calculations.

Factor represents the mean factor by which sample concentrations above guidelines exceeded guideline concentrations.

Percent represents the percentage of samples collected at each site that were greater than guidelines if the guideline concentration was greater than the analytical detection limit.

Mean of duplicate samples was used to avoid pseudoreplication.
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Maxima of percentage of guideline and average factors of water quality samples reporting above 

guideline values were not always associated with stream and lake sites from a specific area. For 

example, factors for iron and copper concentrations were common for the North Thompson area 

(ranged from 1.0 to 2.9 for iron and 1.4 to 17.6 for copper); however, Harper Creek area sites had 

copper factors as well but not iron. Overall, aside from the presence of outliers at certain sites (see 

Section 4.2.6), metal concentrations greater than their respective guidelines were more common 

within the North Thompson area, most notably at the upstream (NT2) and downstream (NT1) North 

Thompson River sites. This signal is well-correlated with the recorded TSS and turbidity freshet 

peak levels (Figure 4.2-4). The North Thompson River had the greatest capacity to carry suspended 

material and their associated metals in the study area; hence the observable concentration peaks in 

the North Thompson Area. 

4.2.7.2 CCME 

Thirteen of the 27 variables with CCME guidelines for the protection of aquatic life had overall mean 

concentrations greater than guideline values (Table 4.2-1). These included pH, total phosphorus, 

total aluminum, ammonia, total arsenic, total chromium, total copper, total cyanide, total iron, total 

mercury, total lead, total silver, and total zinc. 

The greatest amount of non-zero percentages of guideline and average factors of water quality 

samples reporting above guideline values were present in totals of aluminum and iron, particularly 

in the North Thompson area. Factors for total aluminum concentrations ranged from 1.48 to 

maximum of 9.1 and 10.2 at sites NT1 and NT2, respectively; those of total iron concentrations 

ranged from 1.1 to 5.8, with sites NT1 and NT2 having respective factors of 5.0 and 5.1. Again, the 

North Thompson River sites had parameter concentrations regularly reporting above CCME 

guideline values more so than any other sites. This situation is exemplified within the total 

aluminum abundances of Figure 4.2-8; during the months of freshet aluminum abundances were 

generally above the CCME upper guidelines (0.1 mg/L) at several sampled sites, but the peaks at 

stations NT1 and NT2 dwarfed all the other sites. Sites that had parameter concentrations greater 

than guideline values outside the North Thompson sites were not as common; H5 is notable for 

having samples reporting above minimum and/or maximum CCME guidelines for total cadmium 

(Figure 4.2-10), total copper (Figure 4.2-11) and total iron (Figure 4.2-12). 

4.3 QUALITY CONTROL AND QUALITY ASSURANCE (QA/QC) 

4.3.1 Blanks 

A total of 32 field blanks and 19 travel blanks were collected from 2008 to January 2014 (Appendix 3a). 

Concentrations of most variables were usually less than detection limits, with 94% of values below 

detection limits. Measurable concentrations were observed for aluminum, conductivity and alkalinity 

in ten or more blanks. Typically measurable concentrations were close to the detection limits, and not a 

concern for the integrity of the data. Blanks conducted with Maxxam (2008 – April 2012) tended to 

have more values above detection limits than blanks conducted with ALS (2008, May 2012 – 2014). 

Overall, the water samples can be considered of high quality and there was no evidence that the field 

and shipping processes affected the sample results. 
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4.3.2 Field Duplication 

From 2007 to January 2014, 42 duplicate samples were collected, and 100 variables were recorded. 

RPD was calculated for 27% (1148/4200) of duplicate concentrations, where concentrations were at 

least five times greater than the detection limit (BC MOE 2004). Of these, 3.4% had RPD between 

20% and 50%, and 2.3% had RPD greater than 50%. 

Large RPD differences were sporadic, with no duplicates having consistently RPDs for more than 

seven variables. Elevated values were likely due to the environmental heterogeneity in streams. 

 



HARPER CREEK MINING CORPORATION 5-1 

5. SUMMARY 

Nineteen creeks and rivers, and North Barriere Lake comprised the sites for the water quality 

sampling program conducted between 2007 and 2014 upstream and downstream of the Project 

siteSite. Stream temperatures had regular seasonal temperature variations with highs recorded in 

June to August and lows recorded during December-March. Dissolved oxygen content followed 

temperatures with largest concentrations recorded during the colder months, although the presence 

of ice in streams resulted in streams not having maximum saturation in February and March. 

North Barriere Lake water column was stratified in the late summer and early fall, with a 

thermocline present between depths of 5 to 20 m (Figure 4.1-2). Dissolved oxygen measurements 

also reflected the stratified layering; concentrations were fairly homogeneous in the top 15 to 20 m of 

the water column and were within or greater than the 5.5 to 9.5 mg/L CCME guideline range for the 

protection of aquatic life. Deeper dissolved oxygen concentrations gradually decreased down below 

BC and CCME guidelines near the bottom sediment (i.e. below 45 m depth). 

Water quality distributions of pH, total alkalinity, conductivity, hardness and major anions 

(sulphate, fluoride and chloride) were lowest during the months of May to July across all sampled 

sites, reflecting the increased tributary discharge, snow melt and heavy rainfall events during the 

freshet period that diluted concentrations of major ions and total dissolved solids. Conversely, TSS, 

turbidity, and several metal abundances (total and dissolved aluminum, chromium, cobalt, iron, 

manganese and nickel) had higher concentrations during the freshet months, reflecting the greater 

volume of discharge and accompanied suspended bedload material within the watersheds. TOC 

varied from below detection limits during winter months to maximums during freshet months (May 

to June), due to the contribution of the increased snowmelt runoff from the terrestrial environment. 

Nutrient levels were generally oligotrophic or lower for all sites; certain upstream sites (H4P, H3T 

and S1) within the Harper Creek and Barriere area reached mesotrophic status during late winter, 

while North Thompson area sites reached mesotrophic or higher levels during the freshet period, 

with eutrophic levels observed at or near the North Thompson River sites (NT1 and NT2). 

Peak levels of measured parameters were often greatest within the North Thompson area; both 

Harper Creek and Barriere area stations generally displayed much smaller variability in 

concentrations. The North Thompson River, being the largest and most energetic waterway, had a 

greater capacity to carry suspended material and their associated metals, particularly during the 

freshet period. Thus, the North Thompson River sites (NT1 and NT2) had considerably higher 

concentrations of TSS and turbidity, as well as total aluminum, total chromium, total cobalt, total 

and dissolved iron, total manganese and total nickel than other sampled creek sites in the study. 

Other spatial trends in the study dataset were more disparate, for example some upstream stations 

had greater parameter concentrations than their downstream counterparts (e.g. pH and total 

alkalinity levels in Harper Creek and Barriere areas; Figure 4.2-1), while other parameters (e.g. total 

molybdenum and uranium; Figures 4.2-14 and 4.2-17) varied extensively between downstream and 

upstream concentrations. Other parameters (e.g. total lead and total zinc) had concentrations that 

were low and often less than or close to detection or guideline values for nearly all sampled 
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locations, except a limited few outliers that were greater than CCME or BC guidelines, which were 

not part of any observable trend. 

Nine of the 27 variables with BC MOE guidelines for the protection of aquatic life had samples that 

reported overall mean concentrations greater than guideline values: pH, dissolved aluminum, total 

cadmium, total copper, total iron, total mercury, total lead, total silver, and total zinc. Similarly, 13 of 

the 27 variables with CCME guidelines for the protection of aquatic life had overall mean 

concentrations greater than guideline values: pH, total phosphorus, total aluminum, ammonia, total 

arsenic, total chromium, total copper, total cyanide, total iron, total mercury, total lead, total silver, 

and total zinc. For the majority of variables, percentages and factors of samples reporting above 

guideline values were small (<20% and <2, respectively). 

The percentage and average factors of certain water quality samples reporting above BC MOE and 

CCME guideline often increased within the North Thompson area during the high flow months 

(i.e., May to October) relative to the Harper Creek and Barriere areas. The greatest influences 

observed were for total phosphorus, total aluminum, total chromium and total iron , particularly 

during freshet for the North Thompson River sampling sites NT1 and NT2 (Table 4.2-1) where the 

greater TSS and turbidity resulted in a a greater capacity for the river to carry suspended material 

and their associated metals. Conversely, several other measured variables did not show any 

discernable trends. 
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Field Data from Streams, Harper Creek Project, 2007 to 2014 



Site S2 S1 J2 BK2 H1 H2 BK1 J1 BK0 J2 BK0 H2 S1 H1

Trip Dates 24-Jun-07 24-Jun-07 24-Jun-07 24-Jun-07 24-Jun-07 24-Jun-07 24-Jun-07 24-Jun-07 24-Jun-07 23-Jul-07 23-Jul-07 23-Jul-07 23-Jul-07 23-Jul-07

Year 2007 2007 2007 2007 2007 2007 2007 2007 2007 2007 2007 2007 2007 2007

Month (first day of sampling trip) 6 6 6 6 6 6 6 6 6 7 7 7 7 7

Day (first day of sampling trip) 24 24 24 24 24 24 24 24 24 23 23 23 23 23

Trip

pH (pH units) 5.73 5.9 6.42 6.42 6.85 6.91 6.94 7.01 7.19 6.96 7.03 7.07 7.11 7.13

Temperature (°C) 11.2 7.4 5.7 5.8 8.9 6.8 6.3 8.5 9.3 8.9 13.4 9.5 10.4 14.6

Dissolved Oxygen (mg/L) 10.6 11.4 10.2 10 11.8 11 10.9 11.2 11 10.4 10.3 11.9 9.2 10.6

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm) 10 50 <10 <10 0 20 110 120 150 40 210 50 50 20

Specific Conductivity (µS/cm)

Turbidity (NTU)

Turbidity NTU (unreliable - see notes)

Stage Depth (m)

Snow Depth (m)

Dry? Access?

Notes looks like there could have been a 

data entry error for conductivity

Data Quality Flags conductivity conductivity conductivity

Conductivity: Specific vs Regular notes assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

Page 1 of 27

Site J1 BK1 S2 S1 H2 S2 H1 J2 BK1 J1 BK0 BK2 J2 H1 H2

Trip Dates 23-Jul-07 23-Jul-07 23-Jul-07 23-Aug-07 23-Aug-07 23-Aug-07 23-Aug-07 23-Aug-07 23-Aug-07 23-Aug-07 23-Aug-07 23-Aug-07 27-Sep-07 27-Sep-07 27-Sep-07

Year 2007 2007 2007 2007 2007 2007 2007 2007 2007 2007 2007 2007 2007 2007 2007

Month (first day of sampling trip) 7 7 7 8 8 8 8 8 8 8 8 8 9 9 9

Day (first day of sampling trip) 23 23 23 23 23 23 23 23 23 23 23 23 27 27 27

Trip

pH (pH units) 7.19 7.3 7.44 7.5 7.8 7.8 7.88 8 8.41 8.49 8.65 7.35 7.5 7.6

Temperature (°C) 12.4 9.7 18.6 7 7.5 12.8 10.1 8.5 8.1 12.2 11.1 5.5 7.2 5.4

Dissolved Oxygen (mg/L) 11 11.1 9.6

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm) 200 130 40 90 100 70 60 40 210 260 270 40 50 90

Specific Conductivity (µS/cm)

Turbidity (NTU)

Turbidity NTU (unreliable - see notes)

Stage Depth (m) -0.05

Snow Depth (m)

Dry? Access? dry

Notes

Data Quality Flags

Conductivity: Specific vs Regular notes assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular
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Site S1 S2 BK1 BK0 J1 BK2 A1 S1 S2 H1 H2 J2 J1 A1 BK1

Trip Dates 27-Sep-07 27-Sep-07 27-Sep-07 27-Sep-07 27-Sep-07 27-Sep-07 27-Sep-07 30-Oct-07 30-Oct-07 30-Oct-07 30-Oct-07 30-Oct-07 30-Oct-07 30-Oct-07 30-Oct-07

Year 2007 2007 2007 2007 2007 2007 2007 2007 2007 2007 2007 2007 2007 2007 2007

Month (first day of sampling trip) 9 9 9 9 9 9 9 10 10 10 10 10 10 10 10

Day (first day of sampling trip) 27 27 27 27 27 27 27 30 30 30 30 30 30 30 30

Trip

pH (pH units) 8.03 8.03 8.5 8.75 7.12 7.63 7.92 7.96 8.23 8.39 8.45 8.62

Temperature (°C) 7.3 10.6 5.9 8.5 2.8 6.2 2.5 1.8 0.8 2.8 3 1.3

Dissolved Oxygen (mg/L) 11.99 10.7 12.04 12.09 11.82 10.7 12.3 12.02

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%) 88.7 87.3 87.1 82.8 79.7 91.8 85.8

Regular Conductivity (µS/cm) 100 80 220 300 60 86.8 40 70 30 150 160 160

Specific Conductivity (µS/cm)

Turbidity (NTU)

Turbidity NTU (unreliable - see notes)

Stage Depth (m) 0.2

Snow Depth (m)

Dry? Access? dry dry dry

Notes

Data Quality Flags

Conductivity: Specific vs Regular notes assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

Site BK0 J2 H1 J1 S2 S1 A1 BK0 BK2 BK1 H2 J2 S1 S2 A1

Trip Dates 30-Oct-07 6-Dec-07 6-Dec-07 6-Dec-07 6-Dec-07 6-Dec-07 6-Dec-07 6-Dec-07 6-Dec-07 6-Dec-07 6-Dec-07 22-Jan-08 22-Jan-08 22-Jan-08 22-Jan-08

Year 2007 2007 2007 2007 2007 2007 2007 2007 2007 2007 2007 2008 2008 2008 2008

Month (first day of sampling trip) 10 12 12 12 12 12 12 12 12 12 12 1 1 1 1

Day (first day of sampling trip) 30 6 6 6 6 6 6 6 6 6 6 22 22 22 22

Trip

pH (pH units) 8.8 8.3 8.6 8.7 8.82 8.84 8.85 9 10.04 7.98 8.07 8.12 8.27

Temperature (°C) 3.7 0.2 0 -0.8 0.5 0.5 0.2 0.9 0.8 0.4 0.3 0.4 0.3

Dissolved Oxygen (mg/L) 11.8 12.9 15.23 14.22 14.16 14.92 14.57 12.76 13.04 13.83 13.11 14.59

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%) 89.4 89.4 102.4 101

Regular Conductivity (µS/cm) 230 20 50 90 60 70 160 240 20 30 90 90 190

Specific Conductivity (µS/cm)

Turbidity (NTU)

Turbidity NTU (unreliable - see notes)

Stage Depth (m) 0.18 0.04 0.18 0.04 0.06 0.06 0.45 0.31

Snow Depth (m) 1.66 0.6 0.37 0.09

Dry? Access? NS NS

Notes

Data Quality Flags

Conductivity: Specific vs Regular notes assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular
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Site BK1 J1 H1 BK0 BK2 H2 J2 H1 S2 S1 A1 BK1 J1 BK0 BK2

Trip Dates 22-Jan-08 22-Jan-08 22-Jan-08 22-Jan-08 22-Jan-08 22-Jan-08 19-Mar-08 19-Mar-08 19-Mar-08 19-Mar-08 19-Mar-08 19-Mar-08 19-Mar-08 19-Mar-08 19-Mar-08

Year 2008 2008 2008 2008 2008 2008 2008 2008 2008 2008 2008 2008 2008 2008 2008

Month (first day of sampling trip) 1 1 1 1 1 1 3 3 3 3 3 3 3 3 3

Day (first day of sampling trip) 22 22 22 22 22 22 19 19 19 19 19 19 19 19 19

Trip

pH (pH units) 8.28 8.35 8.41 8.41 6.06 7.79 7.87 7.92 8.19 8.28 8.4 8.47

Temperature (°C) 0.7 0.1 0 0.1 0.8 1 0.8 0.9 1.5 0.8 1.1 2

Dissolved Oxygen (mg/L) 15.16 14.47 15.01 12.12 13.32 13.85 12.99 13.47 12.81 13.6 13.23

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm) 90 250 60 270 40 60 80 90 230 220 280 300

Specific Conductivity (µS/cm)

Turbidity (NTU) 0 0 0 0.496666667 0 0.126666667 0.006666667 0.24

Turbidity NTU (unreliable - see notes)

Stage Depth (m) -0.1

Snow Depth (m) 1.2 0.13 0.42 0.02 1.75 1.57 0.6 0.09 0.94 0 1.1 0.09 0

Dry? Access? NS NS NS

Notes

Data Quality Flags

Conductivity: Specific vs Regular notes assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

Site H2 S1 BK0 H1 S2 J1 A1 BK1 J2 BK2 S1 H1 S2 J1 A1

Trip Dates 19-Mar-08 30-Apr-08 30-Apr-08 30-Apr-08 30-Apr-08 30-Apr-08 30-Apr-08 30-Apr-08 21-May-08 21-May-08 21-May-08 21-May-08 21-May-08 21-May-08 21-May-08

Year 2008 2008 2008 2008 2008 2008 2008 2008 2008 2008 2008 2008 2008 2008 2008

Month (first day of sampling trip) 3 4 4 4 4 4 4 4 5 5 5 5 5 5 5

Day (first day of sampling trip) 19 30 30 30 30 30 30 30 21 21 21 21 21 21 21

Trip

pH (pH units) 8 8.1 8.1 8.1 8.4 8.5 8.6 6.65 6.66 7.39 7.4 7.7 7.88 8.07

Temperature (°C) 3 3.2 4.5 4.8 3.4 2.4 1.6 1.3 0.4 3.1 3.9 5.7 4.8 4.8

Dissolved Oxygen (mg/L)        11.11 11.31 11.36 11.41 10.66 11.07 11.3

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm) 80 290 50 70 220 210 210 20 20 40 20 50 100 110

Specific Conductivity (µS/cm)

Turbidity (NTU) 0 0.13 0 0 0 0 0 3.44 0.65 1.83 0.65 1.94 15.8 5.88

Turbidity NTU (unreliable - see notes)

Stage Depth (m)   0.04        0.61    

Snow Depth (m) 0 0 0 0.21 0 0 0.97 0.6 0.5 0 0 0 0 0

Dry? Access? NS

Notes

Data Quality Flags

Conductivity: Specific vs Regular notes assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular
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Site BK0 J2 BK2 H1 H3T H2 S2 S1 H4P J1 A1 BK0 BK1 BK2 J2

Trip Dates 21-May-08 23-Jun-08 23-Jun-08 23-Jun-08 23-Jun-08 23-Jun-08 23-Jun-08 23-Jun-08 23-Jun-08 23-Jun-08 23-Jun-08 23-Jun-08 23-Jun-08 22-Jul-08 22-Jul-08

Year 2008 2008 2008 2008 2008 2008 2008 2008 2008 2008 2008 2008 2008 2008 2008

Month (first day of sampling trip) 5 6 6 6 6 6 6 6 6 6 6 6 6 7 7

Day (first day of sampling trip) 21 23 23 23 23 23 23 23 23 23 23 23 23 22 22

Trip

pH (pH units) 8.12 7.06 7.06 7.06 7.19 7.28 7.32 7.36 7.77 8 8.11 8.19 7.5 7.72

Temperature (°C) 4.6 5.5 5.6 6.5 7.9 6 10.8 6 5.6 8.7 9.5 8.5 8.3 9.2

Dissolved Oxygen (mg/L) 11.25 9.77 9.48 10.45 9.51 10.01 9.12 10.22 9.82 10.01 9.86 10.18 8.92 9.67

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm) 150 20 20 30 30 60 40 50 100 130 170 180 30 30

Specific Conductivity (µS/cm)

Turbidity (NTU) 11.63 0 0 0 0 0 0 0 0 0.32 0 0 0 0

Turbidity NTU (unreliable - see notes)

Stage Depth (m)  0.36

Snow Depth (m) 0 0 0 0 0 0 0 0 0 0 0 0 0

Dry? Access?

Notes

Data Quality Flags

Conductivity: Specific vs Regular notes assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

Site H1 H3T H2 S2 S1 A1 H4P J1 BK0 J2 H2 H1 H3T S2

Trip Dates 22-Jul-08 22-Jul-08 22-Jul-08 22-Jul-08 22-Jul-08 22-Jul-08 22-Jul-08 22-Jul-08 22-Jul-08 25-Aug-08 25-Aug-08 25-Aug-08 25-Aug-08 25-Aug-08

Year 2008 2008 2008 2008 2008 2008 2008 2008 2008 2008 2008 2008 2008 2008

Month (first day of sampling trip) 7 7 7 7 7 7 7 7 7 8 8 8 8 8

Day (first day of sampling trip) 22 22 22 22 22 22 22 22 22 25 25 25 25 25

Trip

pH (pH units) 7.78 7.9 7.96 7.97 8.04 8.18 8.24 8.68 8.74 8.06 8.06 8.06 8.23 8.23

Temperature (°C) 9.4 10.4 8.2 13.4 6.8 9.7 6.6 12.3 11.2 6.6 7.1 10.3 9 13.4

Dissolved Oxygen (mg/L) 10.1 9.32 10.06 9.03 10.41 9.66 9.87 9.4 9.95 10.28 9.3 9.48 9.35 9.13

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm) 0 80 210 220 220 40 80 40 40 60

Specific Conductivity (µS/cm)

Turbidity (NTU) 0.03 0 0 0 0 0 0 0 0 0 0 0 0

Turbidity NTU (unreliable - see notes)

Stage Depth (m) 0.333 0

Snow Depth (m)

Dry? Access?

Notes looks like there could have been a 

data entry error for conductivity

Data Quality Flags conductivity

Conductivity: Specific vs Regular notes assumed 

conductivity was 

regular

assumed conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular
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Site S1 A1 H4P BK1 BK0 J1 BK2 J2 H1 H3T H2 S1

Trip Dates 25-Aug-08 25-Aug-08 25-Aug-08 25-Aug-08 25-Aug-08 25-Aug-08 25-Aug-08 23-Sep-08 23-Sep-08 23-Sep-08 23-Sep-08 23-Sep-08

Year 2008 2008 2008 2008 2008 2008 2008 2008 2008 2008 2008 2008

Month (first day of sampling trip) 8 8 8 8 8 8 8 9 9 9 9 9

Day (first day of sampling trip) 25 25 25 25 25 25 25 23 23 23 23 23

Trip

pH (pH units) 8.27 8.32 8.42 8.82 8.94 8.94 7.17 7.28 7.47 7.68 7.74

Temperature (°C) 7.7 8 6.7 7.4 10 11.3 4.6 7.5 5.5 6.4 6.8

Dissolved Oxygen (mg/L) 9.47 8.65 9.31 10.08 10.49 10.02 10.8 11.1 11.1 10.6 10.9

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm) 80 230 110 190 250 260 0.00 ms 0 0 40 40

Specific Conductivity (µS/cm)

Turbidity (NTU) 0 0 0 0 0 0 0.56 0.17 0.06

Turbidity NTU (unreliable - see notes)

Stage Depth (m) 0.261

Snow Depth (m)

Dry? Access? dry

Notes looks like there could have been a 

data entry error for conductivity

looks like there could have been a 

data entry error for conductivity

looks like there could have been a 

data entry error for conductivity

Data Quality Flags conductivity conductivity conductivity

Conductivity: Specific vs Regular notes assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed conductivity was 

regular

assumed conductivity was 

regular

assumed conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

Site S2 A1 H4P BK1 BK0 J1 H1 S2 H3T H2 S1 BK2 H4P J2 A1

Trip Dates 23-Sep-08 23-Sep-08 23-Sep-08 23-Sep-08 23-Sep-08 23-Sep-08 28-Oct-08 28-Oct-08 28-Oct-08 28-Oct-08 28-Oct-08 28-Oct-08 28-Oct-08 28-Oct-08 28-Oct-08

Year 2008 2008 2008 2008 2008 2008 2008 2008 2008 2008 2008 2008 2008 2008 2008

Month (first day of sampling trip) 9 9 9 9 9 9 10 10 10 10 10 10 10 10 10

Day (first day of sampling trip) 23 23 23 23 23 23 28 28 28 28 28 28 28 28 28

Trip

pH (pH units) 7.83 7.93 8.04 8.19 8.3 8.45 7.68 7.81 7.84 7.88 8.01 8.13 8.16 8.18 8.25

Temperature (°C) 11.2 6.7 3.9 5.5 7.4 7.7 2.1 5.3 1 2.2 3.4 0.2 2.1 1.3 5.3

Dissolved Oxygen (mg/L) 10.4 10.6 11 10.8 11.6 11.2 8.49 7.19 10.98 9.36 6.51 9.2 9.88 11.58 10.35

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm) 40 220 70 0.16 0.25 ms 0.24 ms 50 65 20 85 65 20 120 20 155

Specific Conductivity (µS/cm)

Turbidity (NTU) 0.06 0.2 0.09 0.7 1.42 0 0 0 1.51 0 0 0 0

Turbidity NTU (unreliable - see notes)

Stage Depth (m) 0.03

Snow Depth (m)

Dry? Access?

Notes different unit for 

conductivity

different unit for 

conductivity

Data Quality Flags conductivity conductivity

Conductivity: Specific vs Regular notes assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular
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Site J1 BK0 BK1 H3T H1 J1 BK0 H3T H1 BK0 J1 H3T BK0 H1 J1

Trip Dates 28-Oct-08 28-Oct-08 28-Oct-08 20-May-09 20-May-09 20-May-09 20-May-09 22-Jul-09 22-Jul-09 22-Jul-09 22-Jul-09 28-Sep-09 28-Sep-09 28-Sep-09 28-Sep-09

Year 2008 2008 2008 2009 2009 2009 2009 2009 2009 2009 2009 2009 2009 2009 2009

Month (first day of sampling trip) 10 10 10 5 5 5 5 7 7 7 7 9 9 9 9

Day (first day of sampling trip) 28 28 28 20 20 20 20 22 22 22 22 28 28 28 28

Trip

pH (pH units) 8.67 8.79 8.79 7.85 7.5 8.35 8.61 7.4 7.43 8.47 8.52 7.73 8.59 7.57

Temperature (°C) 2.3 3.1 3.1 2.1 4.2 4.3 4.5 13.8 15.4 10.6 13.5 6.1 7.7 7.9

Dissolved Oxygen (mg/L) 10.38 11.43 11.43 13.28 13.14 13.71 14.1 9.08 9.1 11.1 10.08 10.84 11.08 10.65

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm) 250 280 280 30 30 110 190 39.9 43.9 237 222 50 299 61.8

Specific Conductivity (µS/cm)

Turbidity (NTU) 0 0 0 0.53 2.01 1.72 0.23 0.26 0.28 0.12 0.1 1.13 1.27 1.27

Turbidity NTU (unreliable - see notes)

Stage Depth (m) 0.278 0.278

Snow Depth (m)

Dry? Access? dry

Notes

Data Quality Flags

Conductivity: Specific vs Regular notes assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

assumed 

conductivity was 

regular

Site H2 H1 NT1 B1 S1 A1 NT2 H5 S2 BK0 J1 J2 BK1 BK2

Trip Dates 1-Apr-11 1-Apr-11 1-Apr-11 1-Apr-11 1-Apr-11 1-Apr-11 1-Apr-11 1-Apr-11 1-Apr-11 1-Apr-11 1-Apr-11 1-Apr-11 1-Apr-11 1-Apr-11

Year 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011

Month (first day of sampling trip) 4 4 4 4 4 4 4 4 4 4 4 4 4 4

Day (first day of sampling trip) 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Trip

pH (pH units) 5.93 6.06 6.22 6.29 6.37 6.66 6.82 6.86 6.86 7.2

Temperature (°C) 1.9 2 2.5 3.5 2.3 1.9 3.1 0.7 2.4 2.7

Dissolved Oxygen (mg/L) 10.9 11.7 12.3 11.5 11.4 11.9 11.8 11 11.7 12

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm) 0.08 0 0.07 0.02 0.07 0.19 0.13 0.09 0.05 0.26

Specific Conductivity (µS/cm)

Turbidity (NTU) -0.42 -0.18 -0.45 -0.46 0.4

Turbidity NTU (unreliable - see notes)

Stage Depth (m)

Snow Depth (m) ~0.8 0.11

Dry? Access? dry / ice 

covered

under snow under snow under snow

Notes looks like there could have been a 

data entry error for conductivity

Data Quality Flags conductivity

Conductivity: Specific vs Regular notes

Appendix 1a.  Field Data from Streams, Harper Creek Project, 2007-2014
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Site H4P H3T CH1 A2 CH2 CH2 J2 H2 H5 H4P H3T NT2 A2 NT1 H1

Trip Dates 1-Apr-11 1-Apr-11 14-Apr-11 14-Apr-11 14-Apr-11

May 11-12, 2011 

(f1)

May 11-12, 2011 

(f1)

May 11-12, 2011 

(f1)

May 11-12, 2011 

(f1)

May 11-12, 2011 

(f1)

May 11-12, 2011 

(f1)

May 11-12, 2011 

(f1)

May 11-12, 2011 

(f1)

May 11-12, 2011 

(f1)

May 11-12, 2011 

(f1)

Year 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011

Month (first day of sampling trip) 4 4 4 4 4 5 5 5 5 5 5 5 5 5 5

Day (first day of sampling trip) 1 1 14 14 14 11 11 11 11 11 11 11 11 11 11

Trip F1 F1 F1 F1 F1 F1 F1 F1 F1 F1

pH (pH units) 7.27 7.04 7.1 7.38 7.6 7.65 7.67

Temperature (°C) 2.3 0.03 0.5 3.6 1.5 7.8 3.8

Dissolved Oxygen (mg/L) 12.5 11.4 11.1 11.4 11.3 10.5 11.2

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm) 0.28 30 17 55 108 47 24

Specific Conductivity (µS/cm)

Turbidity (NTU) -0.3 14.1 0.69 8.66 1.27 8.31 2.39

Turbidity NTU (unreliable - see notes)

Stage Depth (m)

Snow Depth (m)

Dry? Access? under snow under snow no access no access no access no access no access no access

Notes

Data Quality Flags

Conductivity: Specific vs Regular notes

Site S2 B1 S1 CH1 BK1 J1 BK0 A1 H2 H5 H4P H3T CH2 S1 NT1

Trip Dates

May 11-12, 2011 

(f1)

May 11-12, 2011 

(f1)

May 11-12, 2011 

(f1)

May 11-12, 2011 

(f1)

May 11-12, 2011 

(f1)

May 11-12, 2011 

(f1)

May 11-12, 2011 

(f1)

May 11-12, 2011 

(f1)

May 17-18, 2011 

(f2)

May 17-18, 2011 

(f2)

May 17-18, 2011 

(f2)

May 17-18, 2011 

(f2)

May 17-18, 2011 

(f2)

May 17-18, 2011 

(f2)

May 17-18, 2011 

(f2)

Year 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011

Month (first day of sampling trip) 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5

Day (first day of sampling trip) 11 11 11 11 11 11 11 11 17 17 17 17 17 17 17

Trip F1 F1 F1 F1 F1 F1 F1 F1 F2 F2 F2 F2 F2 F2 F2

pH (pH units) 7.7 7.7 7.74 8.04 8.18 8.21 8.32 8.39 7.13 7.27 7.29

Temperature (°C) 5.3 6 2.8 2.5 1.5 4.2 3.9 4 1.1 2.7 6

Dissolved Oxygen (mg/L) 11.2 10.8 11.2 12.1 14.9 11.5 11.8 10.9 10.8 11.1 10.7

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm) 50 42 44 121 10.6 162 225 132 23 47 37

Specific Conductivity (µS/cm)

Turbidity (NTU) 3.27 2.49 1.77 6.93 0.8 6.83 0.32 2.86 1.4 1.94 14.2

Turbidity NTU (unreliable - see notes)

Stage Depth (m)

Snow Depth (m)

Dry? Access? no access no access no access no access

Notes

Data Quality Flags

Conductivity: Specific vs Regular notes

Appendix 1a.  Field Data from Streams, Harper Creek Project, 2007-2014
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Site H1 NT2 S2 B1 J2 A2 BK1 CH1 A1 J1 BK0

HARPER TRIB 

3 H1 B1 CH2

Trip Dates

May 17-18, 2011 

(f2)

May 17-18, 2011 

(f2)

May 17-18, 2011 

(f2)

May 17-18, 2011 

(f2)

May 17-18, 2011 

(f2)

May 17-18, 2011 

(f2)

May 17-18, 2011 

(f2)

May 17-18, 2011 

(f2)

May 17-18, 2011 

(f2)

May 17-18, 2011 

(f2)

May 17-18, 2011 

(f2)

May 24-25, 2011 

(f3)

May 24-25, 2011 

(f3)

May 24-25, 2011 

(f3)

May 24-25, 2011 

(f3)

Year 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011

Month (first day of sampling trip) 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5

Day (first day of sampling trip) 17 17 17 17 17 17 17 17 17 17 17 24 24 24 24

Trip F2 F2 F2 F2 F2 F2 F2 F2 F2 F2 F2 F3 F3 F3 F3

pH (pH units) 7.39 7.41 7.46 7.46 7.54 7.85 8.03 8.07 8.16 8.2 8.31 7.08 7.12 7.17 7.18

Temperature (°C) 6 5.5 5.6 7.2 1.3 1.3 0.08 3.7 3.2 3.4 3.5 1.7 5.7 6 3.5

Dissolved Oxygen (mg/L) 10.7 11.4 10.3 10.3 10.6 10.7 11.3 11.6 11.5 11.6 11.7 11.2 10.6 10.5 10

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm) 22 34 45 45 19 99 149 119 132 122 196 12 18 37 20

Specific Conductivity (µS/cm)

Turbidity (NTU) 0.68 10.27 2.66 1.33 2.59 0.49 13.4 1.79 1.88 5.42 0.05 0.28 0.75 2.1

Turbidity NTU (unreliable - see notes)

Stage Depth (m)

Snow Depth (m)

Dry? Access?

Notes

Data Quality Flags

Conductivity: Specific vs Regular notes

Site H2 H3T

HARPER TRIB 

2 S1 J2 H5 NT2 NT1 S2 A2 CH1 J1 BK1 A1 BK0

Trip Dates

May 24-25, 2011 

(f3)

May 24-25, 2011 

(f3)

May 24-25, 2011 

(f3)

May 24-25, 2011 

(f3)

May 24-25, 2011 

(f3)

May 24-25, 2011 

(f3)

May 24-25, 2011 

(f3)

May 24-25, 2011 

(f3)

May 24-25, 2011 

(f3)

May 24-25, 2011 

(f3)

May 24-25, 2011 

(f3)

May 24-25, 2011 

(f3)

May 24-25, 2011 

(f3)

May 24-25, 2011 

(f3)

May 24-25, 2011 

(f3)

Year 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011

Month (first day of sampling trip) 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5

Day (first day of sampling trip) 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24

Trip F3 F3 F3 F3 F3 F3 F3 F3 F3 F3 F3 F3 F3 F3 F3

pH (pH units) 7.2 7.24 7.24 7.26 7.28 7.34 7.35 7.39 7.46 7.83 7.95 7.99 8.02 8.08 8.18

Temperature (°C) 3 1.6 2.1 3.3 1.8 1.8 6.4 6.4 6.6 1.8 4.9 4.3 1.9 4.6 4.7

Dissolved Oxygen (mg/L) 10.5 11.3 11.1 9.5 9.9 11.3 10.8 10.9 10.3 10.7 10.6 11.4 10.7 10.6 11

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm) 50 16 11 40 15 56 33 34 43 103 100 103 109 121 161

Specific Conductivity (µS/cm)

Turbidity (NTU) 0.63 0.64 0.16 0.44 0.2 0.62 4.84 7.32 1.08 0.5 3.38 2.91 5.9 0.84 1.59

Turbidity NTU (unreliable - see notes)

Stage Depth (m)

Snow Depth (m)

Dry? Access?

Notes

Data Quality Flags

Conductivity: Specific vs Regular notes

Appendix 1a.  Field Data from Streams, Harper Creek Project, 2007-2014
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Site H4P

HARPER TRIB 

1 A1 BK0 BK1 CH1 HARPER TRIB 1/CONFLUENCE

HARPER TRIB 

2

HARPER TRIB 

3 J1 H4P A2 B1 CH2

Trip Dates

May 24-25, 2011 

(f3)

May 24-25, 2011 

(f3)

May 31 - June 1, 

2011 (f4)

May 31 - June 1, 

2011 (f4)

May 31 - June 1, 

2011 (f4)

May 31 - June 1, 

2011 (f4) May 31 - June 1, 2011 (f4)

May 31 - June 1, 

2011 (f4)

May 31 - June 1, 

2011 (f4)

May 31 - June 1, 

2011 (f4)

May 31 - June 1, 

2011 (f4)

May 31 - June 1, 

2011 (f4)

May 31 - June 1, 

2011 (f4)

May 31 - June 1, 

2011 (f4)

Year 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011

Month (first day of sampling trip) 5 5 5 5 5 5 5 5 5 5 5 5 5 5

Day (first day of sampling trip) 24 24 31 31 31 31 31 31 31 31 31 31 31 31

Trip F3 F3 F4 F4 F4 F4 F4 F4 F4 F4 F4 F4 F4 F4

pH (pH units) 8.01 8.11 7.92 7.94 7.28 7.31 7.07 7.91 7.8 7.28 7.27

Temperature (°C) 4.9 5.5 2.6 5 1.7 2.7 2.1 5 2.2 7.7 5.1

Dissolved Oxygen (mg/L) 11.3 11.1 10.8 11.4 10.7 10.8 10.8 11.5 11 10 9.9

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm) 135 177 111 120 60 32 12 114 112 40 26

Specific Conductivity (µS/cm)

Turbidity (NTU) 0.73 2.57 6.81 1.16 1.05 0.26 0.43 2.66 0.41 1.64 0.69

Turbidity NTU (unreliable - see notes)

Stage Depth (m)

Snow Depth (m)

Dry? Access? no access no access no access to HARPER TRIB 1 

(data from Harper at confluence)

no access

Notes

Data Quality Flags

Conductivity: Specific vs Regular notes

Site H1 H2 H3T H5 J2 S1 S2 NT2 NT1 BK0

HARPER TRIB 

2 CH2 H3T H2 J2

Trip Dates

May 31 - June 1, 

2011 (f4)

May 31 - June 1, 

2011 (f4)

May 31 - June 1, 

2011 (f4)

May 31 - June 1, 

2011 (f4)

May 31 - June 1, 

2011 (f4)

May 31 - June 1, 

2011 (f4)

May 31 - June 1, 

2011 (f4)

May 31 - June 1, 

2011 (f4)

May 31 - June 1, 

2011 (f4)

June 7 - 8, 2011 

(f5)

June 7 - 8, 2011 

(f5)

June 7 - 8, 2011 

(f5)

June 7 - 8, 2011 

(f5)

June 7 - 8, 2011 

(f5)

June 7 - 8, 2011 

(f5)

Year 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011

Month (first day of sampling trip) 5 5 5 5 5 5 5 5 5 6 6 6 6 6 6

Day (first day of sampling trip) 31 31 31 31 31 31 31 31 31 7 7 7 7 7 7

Trip F4 F4 F4 F4 F4 F4 F4 F4 F4 F5 F5 F5 F5 F5 F5

pH (pH units) 7.24 7.39 7.3 7.35 7.24 7.47 7.47 7.26 7.46 7.95 7.19 6.76 6.87 7 7.02

Temperature (°C) 5.8 2.4 2.4 1.7 1.6 3.6 8.2 7.8 8.6 6.4 2.6 6.4 2.2 2.9 2.4

Dissolved Oxygen (mg/L) 10.6 10.6 11 10.6 10.5 10.9 10 10.8 10.7 10.8 10.9 9.7 10.9 10.9 8.9

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm) 23 44 17 53 19 37 41 40 43 132 13 22 12 42 10

Specific Conductivity (µS/cm)

Turbidity (NTU) 1.23 0.51 1.06 0.91 0.78 0.31 1.54 3 3.62 26.2 0.36 1.63 0.8 1.45 0.88

Turbidity NTU (unreliable - see notes)

Stage Depth (m)

Snow Depth (m)

Dry? Access?

Notes

Data Quality Flags

Conductivity: Specific vs Regular notes

Appendix 1a.  Field Data from Streams, Harper Creek Project, 2007-2014
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Site

HARPER TRIB 

3 A1 A2 B1 BK1 CH1 H1 H5 J1 H4P S1 S2 NT1 NT2 S2

Trip Dates

June 7 - 8, 2011 

(f5)

June 7 - 8, 2011 

(f5)

June 7 - 8, 2011 

(f5)

June 7 - 8, 2011 

(f5)

June 7 - 8, 2011 

(f5)

June 7 - 8, 2011 

(f5)

June 7 - 8, 2011 

(f5)

June 7 - 8, 2011 

(f5)

June 7 - 8, 2011 

(f5)

June 7 - 8, 2011 

(f5)

June 7 - 8, 2011 

(f5)

June 7 - 8, 2011 

(f5)

June 7 - 8, 2011 

(f5)

June 7 - 8, 2011 

(f5) July 13 - 14, 2011

Year 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011

Month (first day of sampling trip) 6 6 6 6 6 6 6 6 6 6 6 6 6 6 7

Day (first day of sampling trip) 7 7 7 7 7 7 7 7 7 7 7 7 7 7 13

Trip F5 F5 F5 F5 F5 F5 F5 F5 F5 F5 F5 F5 F5 F5

pH (pH units) 6.5 7.79 7.53 7.17 7.69 7.64 7.14 7.15 7.63 7.1 7.18 7.33 7.4 6.64 6.82

Temperature (°C) 2.8 6 3.3 7.9 3.7 5 4.4 2.2 5.7 2.5 4.3 8.2 7.7 6.5 12.9

Dissolved Oxygen (mg/L) 10.7 9.8 9.8 10.3 10.5 10.5 10.8 10.8 11.1 11 10.8 10.2 11.3 11.1 9.3

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm) 10 111 93 29 83 90 13 43 86 71 28 33 30 34 39

Specific Conductivity (µS/cm)

Turbidity (NTU) 0.3 1.68 2.17 2.11 7.17 4.23 4.18 2 9.97 0.08 1.73 0.91 6.87 5.29 0.28

Turbidity NTU (unreliable - see notes)

Stage Depth (m)

Snow Depth (m)

Dry? Access?

Notes

Data Quality Flags

Conductivity: Specific vs Regular notes

Site S2 H1 H1 NT1 NT1 H3T H3T S1 S1 H2 H2 J2 J2 NT2 NT2

Trip Dates July 13 - 14, 2011 July 13 - 14, 2011 July 13 - 14, 2011 July 13 - 14, 2011 July 13 - 14, 2011 July 13 - 14, 2011 July 13 - 14, 2011 July 13 - 14, 2011 July 13 - 14, 2011 July 13 - 14, 2011 July 13 - 14, 2011 July 13 - 14, 2011 July 13 - 14, 2011 July 13 - 14, 2011 July 13 - 14, 2011

Year 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011

Month (first day of sampling trip) 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7

Day (first day of sampling trip) 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13

Trip

pH (pH units) 6.82 6.86 6.86 6.86 6.86 6.96 6.96 7.02 7.02 7.03 7.03 7.07 7.07 7.09 7.09

Temperature (°C) 12.9 8.2 8.2 10.1 10.1 9.3 9.3 8 8 6.7 6.7 6.4 6.4 10.3 10.3

Dissolved Oxygen (mg/L) 9.3 10.6 10.6 10.4 10.4 9.7 9.7 9.8 9.8 10 10 8.7 8.7 9.7 9.7

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm) 39 17 17 42 42 17 17 47 47 52 52 18 18 40 40

Specific Conductivity (µS/cm)

Turbidity (NTU) 0.28 0.17 0.17 8.05 8.05 0.22 0.22 0.31 0.31 0.31 0.31 0.94 0.94 8.05 8.05

Turbidity NTU (unreliable - see notes)

Stage Depth (m)

Snow Depth (m)

Dry? Access?

Notes

Data Quality Flags

Conductivity: Specific vs Regular notes

Appendix 1a.  Field Data from Streams, Harper Creek Project, 2007-2014
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Site B1 B1 CH2 CH2 H5 H5 H4P H4P J1 J1 A2 A2 BK0 BK0 BK1

Trip Dates July 13 - 14, 2011 July 13 - 14, 2011 July 13 - 14, 2011 July 13 - 14, 2011 July 13 - 14, 2011 July 13 - 14, 2011 July 13 - 14, 2011 July 13 - 14, 2011 July 13 - 14, 2011 July 13 - 14, 2011 July 13 - 14, 2011 July 13 - 14, 2011 July 13 - 14, 2011 July 13 - 14, 2011 July 13 - 14, 2011

Year 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011

Month (first day of sampling trip) 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7

Day (first day of sampling trip) 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13

Trip

pH (pH units) 7.14 7.14 7.23 7.23 7.3 7.3 7.35 7.35 7.72 7.72 7.8 7.8 7.82 7.82 7.86

Temperature (°C) 11.6 11.6 10.2 10.2 7.9 7.9 6.4 6.4 8.4 8.4 8.9 8.9 7.9 7.9 6.7

Dissolved Oxygen (mg/L) 9.6 9.6 9 9 9.7 9.7 9.8 9.8 10.3 10.3 8.9 8.9 10.3 10.3 10.2

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm) 27 27 45 45 66 66 112 112 146 146 147 147 160 160 133

Specific Conductivity (µS/cm)

Turbidity (NTU) 0.49 0.49 0.73 0.73 0.41 0.41 0.35 0.35 0.49 0.49 0.29 0.29 0.51 0.51 0.5

Turbidity NTU (unreliable - see notes)

Stage Depth (m)

Snow Depth (m)

Dry? Access?

Notes

Data Quality Flags

Conductivity: Specific vs Regular notes

Site BK1 CH1 CH1 A1 A1 J2 CH2 S2 H1 NT2

Trip Dates July 13 - 14, 2011 July 13 - 14, 2011 July 13 - 14, 2011 July 13 - 14, 2011 July 13 - 14, 2011 Aug 24 - 26, 2011 (L1) Aug 24 - 26, 2011 (L1) Aug 24 - 26, 2011 (L1) Aug 24 - 26, 2011 (L1) Aug 24 - 26, 2011 (L1)

Year 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011

Month (first day of sampling trip) 7 7 7 7 7 8 8 8 8 8

Day (first day of sampling trip) 13 13 13 13 13 24 24 24 24 24

Trip L1 L1 L1 L1 L1

pH (pH units) 7.86 7.97 7.97 8.01 8.01 7.36 7.38 7.4 7.43 7.47

Temperature (°C) 6.7 9.3 9.3 10 10 6.7 9.3 14.6 10.6 14.1

Dissolved Oxygen (mg/L) 10.2 10.1 10.1 9.5 9.5 9.2 9.2 9.3 8.2 9.4

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm) 133 156 156 185 185

Specific Conductivity (µS/cm) 32 71 70 49 47

Turbidity (NTU) 0.5 0.24 0.24 0.4 0.4 0.43 0.29 0.16 0.89 13.2

Turbidity NTU (unreliable - see notes)

Stage Depth (m)

Snow Depth (m)

Dry? Access?

Notes

Data Quality Flags

Conductivity: Specific vs Regular notes assumed conductivity was 

specific based on lake profile data 

profile, despite field notes.

assumed conductivity was 

specific based on lake profile data 

profile, despite field notes.

assumed conductivity was 

specific based on lake profile data 

profile, despite field notes.

assumed conductivity was 

specific based on lake profile data 

profile, despite field notes.

assumed conductivity was 

specific based on lake profile data 

profile, despite field notes.

Appendix 1a.  Field Data from Streams, Harper Creek Project, 2007-2014
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Site S1 H3T B1 H2 NT1 H5 H4P

Trip Dates Aug 24 - 26, 2011 (L1) Aug 24 - 26, 2011 (L1) Aug 24 - 26, 2011 (L1) Aug 24 - 26, 2011 (L1) Aug 24 - 26, 2011 (L1) Aug 24 - 26, 2011 (L1) Aug 24 - 26, 2011 (L1)

Year 2011 2011 2011 2011 2011 2011 2011

Month (first day of sampling trip) 8 8 8 8 8 8 8

Day (first day of sampling trip) 24 24 24 24 24 24 24

Trip L1 L1 L1 L1 L1 L1 L1

pH (pH units) 7.48 7.54 7.54 7.57 7.6 7.72 7.77

Temperature (°C) 8.3 10.1 16 7.1 13.9 7.9 6.7

Dissolved Oxygen (mg/L) 10.9 9.7 9 10.1 9.4 9.8 9.8

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm)

Specific Conductivity (µS/cm) 94 39 56 80 45 94 135

Turbidity (NTU) 0.09 0.93 0.1 0.83 13.4 0.61 0.62

Turbidity NTU (unreliable - see notes)

Stage Depth (m)

Snow Depth (m)

Dry? Access?

Notes

Data Quality Flags

Conductivity: Specific vs Regular notes assumed conductivity was 

specific based on lake profile data 

profile, despite field notes.

assumed conductivity was 

specific based on lake profile data 

profile, despite field notes.

assumed conductivity was 

specific based on lake profile data 

profile, despite field notes.

assumed conductivity was 

specific based on lake profile data 

profile, despite field notes.

assumed conductivity was 

specific based on lake profile data 

profile, despite field notes.

assumed conductivity was 

specific based on lake profile data 

profile, despite field notes.

assumed conductivity was 

specific based on lake profile data 

profile, despite field notes.

Site A2 A1 BK1 BK0 CH1 J1 S1 S2 NT2

Trip Dates Aug 24 - 26, 2011 (L1) Aug 24 - 26, 2011 (L1) Aug 24 - 26, 2011 (L1) Aug 24 - 26, 2011 (L1) Aug 24 - 26, 2011 (L1) Aug 24 - 26, 2011 (L1)

Sept 7 - 9, 2011 

(L2)

Sept 7 - 9, 2011 

(L2)

Sept 7 - 9, 2011 

(L2)

Year 2011 2011 2011 2011 2011 2011 2011 2011 2011

Month (first day of sampling trip) 8 8 8 8 8 8 9 9 9

Day (first day of sampling trip) 24 24 24 24 24 24 7 7 7

Trip L1 L1 L1 L1 L1 L1 L2 L2 L2

pH (pH units) 7.85 7.97 8.16 8.24 8.29 8.29 6.72 7.11 7.17

Temperature (°C) 8.7 10.4 7.8 10.7 9.7 12.2 6.9 12 18.8

Dissolved Oxygen (mg/L) 8.6 9.6 9.3 10.3 10.7 9.6 10.9 8.9 8.5

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm)

Specific Conductivity (µS/cm) 199 233 209 232 228 243 102 71 111

Turbidity (NTU) 0.19 0.98 0.06 0.9 1.2 0.8 0.15 0.18 5.92

Turbidity NTU (unreliable - see notes)

Stage Depth (m)

Snow Depth (m)

Dry? Access?

Notes

Data Quality Flags

Conductivity: Specific vs Regular notes assumed conductivity was 

specific based on lake profile data 

profile, despite field notes.

assumed conductivity was 

specific based on lake profile data 

profile, despite field notes.

assumed conductivity was 

specific based on lake profile data 

profile, despite field notes.

assumed conductivity was 

specific based on lake profile data 

profile, despite field notes.

assumed conductivity was 

specific based on lake profile data 

profile, despite field notes.

assumed conductivity was 

specific based on lake profile data 

profile, despite field notes.

Appendix 1a.  Field Data from Streams, Harper Creek Project, 2007-2014
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Site H1 CH2 B1 H3T H2 H5 NT1 H4P A2 J2 A1 BK1 CH1 J1 BK0

Trip Dates

Sept 7 - 9, 2011 

(L2)

Sept 7 - 9, 2011 

(L2)

Sept 7 - 9, 2011 

(L2)

Sept 7 - 9, 2011 

(L2)

Sept 7 - 9, 2011 

(L2)

Sept 7 - 9, 2011 

(L2)

Sept 7 - 9, 2011 

(L2)

Sept 7 - 9, 2011 

(L2)

Sept 7 - 9, 2011 

(L2)

Sept 7 - 9, 2011 

(L2)

Sept 7 - 9, 2011 

(L2)

Sept 7 - 9, 2011 

(L2)

Sept 7 - 9, 2011 

(L2)

Sept 7 - 9, 2011 

(L2)

Sept 7 - 9, 2011 

(L2)

Year 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011

Month (first day of sampling trip) 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

Day (first day of sampling trip) 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7

Trip L2 L2 L2 L2 L2 L2 L2 L2 L2 L2 L2 L2 L2 L2 L2

pH (pH units) 7.32 7.33 7.4 7.45 7.48 7.66 7.66 7.71 7.73 7.81 7.82 8.09 8.17 8.21 8.22

Temperature (°C) 11.7 8.1 17.7 8.5 7 7.1 13.5 5.8 8.2 6.4 9.6 7.1 10.1 11.5 10.5

Dissolved Oxygen (mg/L) 8.3 9.6 7.6 8.5 8.8 9 9.1 9.6 8.4 9 8.8 9.6 9.3 9.1 9.2

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm)

Specific Conductivity (µS/cm) 104 79 64 47 100 116 68 158 202 6 275 225 276 295 302

Turbidity (NTU) 0.2 0.25 0.27 0.32 0.22 0.18 9.88 0.13 0.28 0.21 0.23 0.27 0.06 0.07 0.09

Turbidity NTU (unreliable - see notes)

Stage Depth (m)

Snow Depth (m)

Dry? Access?

Notes

Data Quality Flags

Conductivity: Specific vs Regular notes

Site NT2 CH2 S1 H2 H5 S2 H1 NT1 A2 H3T J2 H4P B1 A1 CH1

Trip Dates

Sept 14 - 15, 2011 

(L3)

Sept 14 - 15, 2011 

(L3)

Sept 14 - 15, 2011 

(L3)

Sept 14 - 15, 2011 

(L3)

Sept 14 - 15, 2011 

(L3)

Sept 14 - 15, 2011 

(L3)

Sept 14 - 15, 2011 

(L3)

Sept 14 - 15, 2011 

(L3)

Sept 14 - 15, 2011 

(L3)

Sept 14 - 15, 2011 

(L3)

Sept 14 - 15, 2011 

(L3)

Sept 14 - 15, 2011 

(L3)

Sept 14 - 15, 2011 

(L3)

Sept 14 - 15, 2011 

(L3)

Sept 14 - 15, 2011 

(L3)

Year 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011

Month (first day of sampling trip) 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

Day (first day of sampling trip) 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14

Trip L3 L3 L3 L3 L3 L3 L3 L3 L3 L3 L3 L3 L3 L3 L3

pH (pH units) 6.18 7.04 7.05 7.41 7.47 7.48 7.5 7.5 7.58 7.58 7.63 7.71 7.72 7.95 8.08

Temperature (°C) 11.3 7.9 7.2 7.4 8.6 12.7 10.8 13.5 8.5 9.7 6.3 7.2 16.7 9.5 9.7

Dissolved Oxygen (mg/L) 8.2 8.3 9.6 8.7 7.9 8.5 8.8 9.2 7.8 8.4 8.4 8.1 7.9 8.3 9

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm) 96 84 117 102 118 94 176 63 204 53 36 163 72 274 284

Specific Conductivity (µS/cm)

Turbidity (NTU) 8 0.13 0.07 0.22 0.44 0.16 0.19 11.2 0.22 0.37 0.17 0.03 0.53 0.2 0.16

Turbidity NTU (unreliable - see notes)

Stage Depth (m)

Snow Depth (m)

Dry? Access?

Notes

Data Quality Flags

Conductivity: Specific vs Regular notes

Appendix 1a.  Field Data from Streams, Harper Creek Project, 2007-2014
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Site BK1 BK0 J1 BK1 BK0 J1 NT1 A1 J2

Trip Dates

Sept 14 - 15, 2011 

(L3)

Sept 14 - 15, 2011 

(L3)

Sept 14 - 15, 2011 

(L3) October 12 - 13, 2011 October 12 - 13, 2011 October 12 - 13, 2011 October 12 - 13, 2011 October 12 - 13, 2011 October 12 - 13, 2011

Year 2011 2011 2011 2011 2011 2011 2011 2011 2011

Month (first day of sampling trip) 9 9 9 10 10 10 10 10 10

Day (first day of sampling trip) 14 14 14 12 12 12 12 12 12

Trip L3 L3 L3

pH (pH units) 8.13 8.19 8.24 7.37

Temperature (°C) 7.5 10.8 11.7 3.8 6.4 6.7 7.4 8.2 2.2

Dissolved Oxygen (mg/L) 9.2 9 8.6 12.3 12.4 12.1 12.3 10.6 12

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm) 233 305 307

Specific Conductivity (µS/cm)

Turbidity (NTU) 0.56 0.32 0.22

Turbidity NTU (unreliable - see notes)

Stage Depth (m)

Snow Depth (m)

Dry? Access?

Notes Multimeter and Turbidity meter 

malfunction mid-day Oct. 13. 

Rely on analytical results for 

Multimeter and Turbidity meter 

malfunction mid-day Oct. 13. 

Rely on analytical results for 

Multimeter and Turbidity meter 

malfunction mid-day Oct. 13. 

Rely on analytical results for 

Multimeter and Turbidity meter 

malfunction mid-day Oct. 13. 

Rely on analytical results for 

Multimeter and Turbidity meter 

malfunction mid-day Oct. 13. 

Rely on analytical results for 

Multimeter and Turbidity meter 

malfunction mid-day Oct. 13. 

Rely on analytical results for 

Data Quality Flags

Conductivity: Specific vs Regular notes

Site A2 NT2 B1 H3T H2 H1 CH1 CH2 H5 S1 S2 H4P BK2

Trip Dates

October 12 - 13, 

2011

October 12 - 13, 

2011

October 12 - 13, 

2011 October 12 - 13, 2011

October 12 - 13, 

2011

October 12 - 13, 

2011

October 12 - 13, 

2011

October 12 - 13, 

2011

October 12 - 13, 

2011

October 12 - 13, 

2011

October 12 - 13, 

2011

October 12 - 13, 

2011 November 17-19, 2011

Year 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011

Month (first day of sampling trip) 10 10 10 10 10 10 10 10 10 10 10 10 11

Day (first day of sampling trip) 12 12 12 12 12 12 12 12 12 12 12 12 17

Trip

pH (pH units) 7.37 7.4 7.42 7.43 7.43 7.43 7.48 7.5 8.03 8.1 8.14 8.19

Temperature (°C) 3.9 6.8 10.1 4.5 5.5 7.2 3.8 6.1 4.7 6.7 9.5 5.4

Dissolved Oxygen (mg/L) 12.1 12.1 9.5 10.2 9.9 10.4 11.4 12.5 10 10.8 9.5 10.2

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm) 140 80 60 60 20 30 200 70 50 60 150

Specific Conductivity (µS/cm)

Turbidity (NTU) 0.12 2.24 0.31 0.05 0.11 0.09 0.24 0.22 0.08 0.04 0.09 0.23

Turbidity NTU (unreliable - see notes)

Stage Depth (m)

Snow Depth (m)

Dry? Access?

Notes Multimeter and Turbidity meter 

malfunction mid-day Oct. 13. 

Rely on analytical results for 

Water meters malfunctioning due 

to extreme cold temperatures. No 

readings for most sites.

Data Quality Flags

Conductivity: Specific vs Regular notes

Appendix 1a.  Field Data from Streams, Harper Creek Project, 2007-2014



Page 15 of 27

Site NT1 J1 B1 H2 A2 H5 CH2 NT2 S1 S2

Trip Dates November 17-19, 2011 November 17-19, 2011

November 17-

19, 2011

November 17-

19, 2011 November 17-19, 2011

November 17-

19, 2011 November 17-19, 2011 November 17-19, 2011

November 17-

19, 2011

November 17-

19, 2011

Year 2011 2011 2011 2011 2011 2011 2011 2011 2011 2011

Month (first day of sampling trip) 11 11 11 11 11 11 11 11 11 11

Day (first day of sampling trip) 17 17 17 17 17 17 17 17 17 17

Trip

pH (pH units) 7.32 7.78 7.83 7.86 7.86 8.03 8.04 8.09 8.1

Temperature (°C) 0.1 3.4 0 0 0 0.2 0.2 1 2

Dissolved Oxygen (mg/L) 12.9 12.5 12.9 12.9 13.6 13 13.7

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm) 308 79 7 12 108 7.4 133 88 105

Specific Conductivity (µS/cm)

Turbidity (NTU) 0.04 0.24 1.09 0.25 1.29 1.26 0.03

Turbidity NTU (unreliable - see notes)

Stage Depth (m)

Snow Depth (m) 0.15 0.1 0.2 - 0.3 0.3 0.2

Dry? Access?

Notes Water meters malfunctioning due 

to extreme cold temperatures. No 

readings for most sites.

Water meters malfunctioning due 

to extreme cold temperatures. No 

readings for most sites.

Water meters malfunctioning due 

to extreme cold temperatures. No 

readings for most sites.

Water meters malfunctioning due 

to extreme cold temperatures. No 

readings for most sites.

Water meters malfunctioning due 

to extreme cold temperatures. No 

readings for most sites.

Data Quality Flags

Conductivity: Specific vs Regular notes

Site A1 H3T H1 CH1 H4P BK0 BK1

Trip Dates November 17-19, 2011 November 17-19, 2011 November 17-19, 2011 November 17-19, 2011 November 17-19, 2011 November 17-19, 2011 November 17-19, 2011

Year 2011 2011 2011 2011 2011 2011 2011

Month (first day of sampling trip) 11 11 11 11 11 11 11

Day (first day of sampling trip) 17 17 17 17 17 17 17

Trip

pH (pH units) 8.23 8.26 8.27 8.27 8.3 8.47

Temperature (°C) 2 0 0.1 0.5 0.2

Dissolved Oxygen (mg/L) 14.3 12.9

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm) 262 53 258 131 327

Specific Conductivity (µS/cm)

Turbidity (NTU) 0.07 0.04

Turbidity NTU (unreliable - see notes)

Stage Depth (m)

Snow Depth (m) 0.15 0.25 0.15 0.15

Dry? Access? no access

Notes Water meters malfunctioning due 

to extreme cold temperatures. No 

readings for most sites.

Water meters malfunctioning due 

to extreme cold temperatures. No 

readings for most sites.

Water meters malfunctioning due 

to extreme cold temperatures. No 

readings for most sites.

Water meters malfunctioning due 

to extreme cold temperatures. No 

readings for most sites.

Water meters malfunctioning due 

to extreme cold temperatures. No 

readings for most sites.

Water meters malfunctioning due 

to extreme cold temperatures. No 

readings for most sites.

Water meters malfunctioning due 

to extreme cold temperatures. No 

readings for most sites.

Data Quality Flags

Conductivity: Specific vs Regular notes

Appendix 1a.  Field Data from Streams, Harper Creek Project, 2007-2014
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Site J2 H1 H2 H5 H4P NT1 CH2 J2 H3T B1 CH1 A2 J1 NT2

Trip Dates November 17-19, 2011

January 25-27, 

2012

January 25-27, 

2012

January 25-27, 

2012

January 25-27, 

2012

January 25-27, 

2012

January 25-27, 

2012

January 25-27, 

2012

January 25-27, 

2012

January 25-27, 

2012

January 25-27, 

2012

January 25-27, 

2012

January 25-27, 

2012

January 25-27, 

2012

Year 2011 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012

Month (first day of sampling trip) 11 1 1 1 1 1 1 1 1 1 1 1 1 1

Day (first day of sampling trip) 17 25 25 25 25 25 25 25 25 25 25 25 25 25

Trip

pH (pH units) 6.72 6.94 7.13 7.2 7.34 7.48 7.67 7.75

Temperature (°C) 0.1 0 -0.1 -0.5 0.5 -0.1 -0.3 0.1

Dissolved Oxygen (mg/L) 12.5 11.3 12.2 12.8 12.4 11.1 12.4 12.4

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm) 125 12 82 73 280 196 334 116

Specific Conductivity (µS/cm)

Turbidity (NTU) 0.04 0.07 0.03 0.11 0.06 0.12 0.03 0.85

Turbidity NTU (unreliable - see notes)

Stage Depth (m)

Snow Depth (m)

Dry? Access? snow no access no access no access no access snow

Notes Water meters malfunctioning due 

to extreme cold temperatures. No 

readings for most sites.

Data Quality Flags

Conductivity: Specific vs Regular notes

Site BK1 S2 S1 BK0 A1 H3T H3T H2 H2 H5 H5 H4P H4P H1 H1

Trip Dates

January 25-27, 

2012

January 25-27, 

2012

January 25-27, 

2012

January 25-27, 

2012

January 25-27, 

2012

February 14-16, 

2012

February 14-16, 

2012

February 14-16, 

2012

February 14-16, 

2012

February 14-16, 

2012

February 14-16, 

2012

February 14-16, 

2012

February 14-16, 

2012

February 14-16, 

2012

February 14-16, 

2012

Year 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012

Month (first day of sampling trip) 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2

Day (first day of sampling trip) 25 25 25 25 25 14 14 14 14 14 14 14 14 14 14

Trip

pH (pH units) 7.82 7.87 7.99 8.01 8.03 5.83 5.83 6.12 6.12 6.35 6.35 6.38 6.38 6.48 6.48

Temperature (°C) -0.1 -0.2 -0.2 0.5 1.5 0.1 0.1 0 0 0.1 0.1 0 0 0.3 0.3

Dissolved Oxygen (mg/L) 11.7 13 12.6 12.3 11.6 13 13 12.3 12.3 11 11 9.8 9.8 11.9 11.9

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm) 258 103 349 270

Specific Conductivity (µS/cm) 55 55 105 105 130 130 169 169 64 64

Turbidity (NTU) 0.08 0.05 0.26 0 0.03 0.21 0.21 0.15 0.15 0.14 0.14 0.13 0.13 0.11 0.11

Turbidity NTU (unreliable - see notes)

Stage Depth (m)

Snow Depth (m) 1.2 1.2 1.2-1.5 1.2-1.5 1.2-1.5 1.2-1.5 1.5-2 1.5-2

Dry? Access?

Notes

Data Quality Flags

Conductivity: Specific vs Regular notes

Appendix 1a.  Field Data from Streams, Harper Creek Project, 2007-2014
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Site S2 S2 B1 B1 S1 S1 BK1 BK1 BK0 BK0 NT1 NT1 A1 A1 CH2

Trip Dates

February 14-16, 

2012

February 14-16, 

2012

February 14-16, 

2012

February 14-16, 

2012

February 14-16, 

2012

February 14-16, 

2012

February 14-16, 

2012

February 14-16, 

2012

February 14-16, 

2012

February 14-16, 

2012

February 14-16, 

2012

February 14-16, 

2012

February 14-16, 

2012

February 14-16, 

2012

February 14-16, 

2012

Year 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012

Month (first day of sampling trip) 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Day (first day of sampling trip) 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14

Trip

pH (pH units) 6.64 6.64 6.71 6.71 6.8 6.8 8.84 8.84 8.87 8.87 8.18 8.18 8.31

Temperature (°C) 0 0 0.7 0.7 1 1 0.4 0.4 0.01 0.01 1.1 1.1 0

Dissolved Oxygen (mg/L) 9.4 9.4 10.5 10.5 13.2 13.2 14.5 14.5 9.9 9.9 10.3

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm)

Specific Conductivity (µS/cm) 78 78 63 63 103 103 300 300 357 357 270 270 68

Turbidity (NTU) 0.2 0.2 0.08 0.08 0.07 0.07 0.08 0.08 0.06 0.06 0.08 0.08 0.14

Turbidity NTU (unreliable - see notes)

Stage Depth (m)

Snow Depth (m) 0.75-1 0.75-1 1.2+ 1.2+ 1-1.3 1-1.3 0.005 0.005 1

Dry? Access? no access no access

Notes

Data Quality Flags

Conductivity: Specific vs Regular notes

Site CH2 A2 A2 CH1 CH1 NT2 NT2 H2 H5 H4P NT2 H1 S1 S2 BK2

Trip Dates

February 14-16, 

2012

February 14-16, 

2012

February 14-16, 

2012

February 14-16, 

2012

February 14-16, 

2012

February 14-16, 

2012

February 14-16, 

2012

March 13-15, 

2012

March 13-15, 

2012

March 13-15, 

2012

March 13-15, 

2012

March 13-15, 

2012

March 13-15, 

2012

March 13-15, 

2012

March 13-15, 

2012

Year 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012

Month (first day of sampling trip) 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3

Day (first day of sampling trip) 14 14 14 14 14 14 14 13 13 13 13 13 13 13 13

Trip

pH (pH units) 8.31 8.35 8.35 8.38 8.38 8.62 8.62 6.13 6.41 6.69 6.76 6.94 6.97 7.06

Temperature (°C) 0 0 0 0 0 0.2 0.2 0.5 0.2 0.5 0.2 0.9 1.2 1.5

Dissolved Oxygen (mg/L) 10.3 9.4 9.4 13.7 13.7 12.4 12.4 12.8 12.4 11.9 13.3 13.6 12.8 13.5

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm) 105 118 173 101 60 94 82

Specific Conductivity (µS/cm) 68 190 190 277 277 111 111

Turbidity (NTU) 0.14 0.15 0.15 0.21 0.21 0.66 0.66 0 0.12 0.03 0.53 0.03 0.18 0.19

Turbidity NTU (unreliable - see notes)

Stage Depth (m)

Snow Depth (m) 1 1.2-1.5 1.2-1.5 1.2+ 1.2+ 1.5+ 0.1-0.5 1.2+

Dry? Access?

Notes

Data Quality Flags

Conductivity: Specific vs Regular notes

Appendix 1a.  Field Data from Streams, Harper Creek Project, 2007-2014
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Site NT1 A1 H3T B1 CH1 A2 BK1 BK0 CH2 NT2 A2 CH1 H1 J2 H2

Trip Dates

March 13-15, 

2012

March 13-15, 

2012

March 13-15, 

2012

March 13-15, 

2012

March 13-15, 

2012

March 13-15, 

2012

March 13-15, 

2012

March 13-15, 

2012

March 13-15, 

2012 April 18-20, 2012 April 18-20, 2012 April 18-20, 2012 April 18-20, 2012 April 18-20, 2012 April 18-20, 2012

Year 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012

Month (first day of sampling trip) 3 3 3 3 3 3 3 3 3 4 4 4 4 4 4

Day (first day of sampling trip) 13 13 13 13 13 13 13 13 13 18 18 18 18 18 18

Trip

pH (pH units) 7.11 7.17 7.26 7.64 7.79 7.8 7.9 8.06 6.41 6.83 6.97 7 7.1

Temperature (°C) 1.8 0.3 2.5 0.5 0.5 1.1 1.5 0.3 6.6 0.9 3 3.1 1.3

Dissolved Oxygen (mg/L) 13.1 13.2 13.3 14.3 11.3 12.4 13.1 13.2 11.7 12.2 13.6 12.1

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm) 276 178 63 275 190 253 345 71 87 160 271 43 85

Specific Conductivity (µS/cm)

Turbidity (NTU) 0.06 0 0.26 0.34 0.12 1.68 0.04 0.15 0.38 0.1

Turbidity NTU (unreliable - see notes)

Stage Depth (m)

Snow Depth (m) 0.05-0.25 1.2+ 0.2-0.6 1.2+ 1.2+ 0.8+ 0.6-0.9 0.3 0.9+ 0.75

Dry? Access? no access frozen over

Notes no reading due 

to DO meter 

malfunction

Data Quality Flags

Conductivity: Specific vs Regular notes

Site H5 H3T H4P A1 BK1 CH2 S2 J1 B1 S1 BK0 NT1 NT2 J2 B1

Trip Dates April 18-20, 2012 April 18-20, 2012 April 18-20, 2012 April 18-20, 2012 April 18-20, 2012 April 18-20, 2012 April 18-20, 2012 April 18-20, 2012 April 18-20, 2012 April 18-20, 2012 April 18-20, 2012 April 18-20, 2012

May 15-16, 2012 

(F1)

May 15-16, 2012 

(F1)

May 15-16, 2012 

(F1)

Year 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012

Month (first day of sampling trip) 4 4 4 4 4 4 4 4 4 4 4 4 5 5 5

Day (first day of sampling trip) 18 18 18 18 18 18 18 18 18 18 18 18 15 15 15

Trip F1 F1 F1

pH (pH units) 7.32 7.35 7.35 7.38 7.4 7.54 7.61 7.63 7.7 7.75 7.82 7.88 7.22 7.26 7.29

Temperature (°C) 0.6 0.6 2 3 1 1.2 5.2 4.1 5.5 2.8 4 7.2 7.4 1.4 7.8

Dissolved Oxygen (mg/L) 12.2 12.9 11.6 12.5 12.1 13.9 12 12.9 13.2 11.5 12.8 11.99 11.39 10.52

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm) 123 35 161 234 247 57 58 305 54 78 335 80 51 28 45

Specific Conductivity (µS/cm)

Turbidity (NTU) 0.09 0.13 0.17 0.04 0 0.58 1.21 0.03 0.3 0.27 0.21 1.83 13.3 5.9 2.5

Turbidity NTU (unreliable - see notes)

Stage Depth (m)

Snow Depth (m) 0.5-0.6 0.75 0.8-1.0 0.6-1.2 0.6-0.9 patches patches 0.6-0.8

Dry? Access?

Notes no reading due 

to DO meter 

malfunction

Data Quality Flags

Conductivity: Specific vs Regular notes

Appendix 1a.  Field Data from Streams, Harper Creek Project, 2007-2014
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Site H3T H1 H2 CH2 H5 S1 H4P S2 NT1 CH1 A2 J1 BK0 A1 BK1

Trip Dates

May 15-16, 2012 

(F1)

May 15-16, 2012 

(F1)

May 15-16, 2012 

(F1)

May 15-16, 2012 

(F1)

May 15-16, 2012 

(F1)

May 15-16, 2012 

(F1)

May 15-16, 2012 

(F1)

May 15-16, 2012 

(F1)

May 15-16, 2012 

(F1)

May 15-16, 2012 

(F1)

May 15-16, 2012 

(F1)

May 15-16, 2012 

(F1)

May 15-16, 2012 

(F1)

May 15-16, 2012 

(F1)

May 15-16, 2012 

(F1)

Year 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012

Month (first day of sampling trip) 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5

Day (first day of sampling trip) 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15

Trip F1 F1 F1 F1 F1 F1 F1 F1 F1 F1 F1 F1 F1 F1 F1

pH (pH units) 7.3 7.42 7.46 7.62 7.65 7.75 7.78 7.79 7.82 8.11 8.16 8.17 8.17 8.35 8.36

Temperature (°C) 1.4 5.3 1.8 3.7 1.4 3.9 1.3 7.4 7.2 4.7 1.8 4.6 4.7 5.1 2.1

Dissolved Oxygen (mg/L) 11.96 11.2 11.96 11.65 11.83 11.09 11.73 11.28 11.9 12.38 11.75 12.46 12.63 12.08 11.81

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm) 28 34 59 35 65 54 96 54 51 99 103 110 164 120 108

Specific Conductivity (µS/cm)

Turbidity (NTU) 5.8 3.3 6.6 10.8 22.1 3.3 3.6 2.9 14.7 19 7.6 12.5 5.2 8.5 5

Turbidity NTU (unreliable - see notes)

Stage Depth (m)

Snow Depth (m)

Dry? Access?

Notes used a new 

meter - Horriba 

multimeter

used a new 

meter - Horriba 

multimeter

used a new 

meter - Horriba 

multimeter

used a new 

meter - Horriba 

multimeter

Data Quality Flags

Conductivity: Specific vs Regular notes

Site S2 B1 S1 BK1 NT2 H1 A1 H5 H4P H2 CH1 BK0 H3T CH2 A2

Trip Dates

May 23-25, 2012 

(F2)

May 23-25, 2012 

(F2)

May 23-25, 2012 

(F2)

May 23-25, 2012 

(F2)

May 23-25, 2012 

(F2)

May 23-25, 2012 

(F2)

May 23-25, 2012 

(F2)

May 23-25, 2012 

(F2)

May 23-25, 2012 

(F2)

May 23-25, 2012 

(F2)

May 23-25, 2012 

(F2)

May 23-25, 2012 

(F2)

May 23-25, 2012 

(F2)

May 23-25, 2012 

(F2)

May 23-25, 2012 

(F2)

Year 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012

Month (first day of sampling trip) 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5

Day (first day of sampling trip) 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23

Trip F2 F2 F2 F2 F2 F2 F2 F2 F2 F2 F2 F2 F2 F2 F2

pH (pH units) 6.46 6.71 6.88 6.95 7.03 7.05 7.26 7.31 7.32 7.33 7.41 7.52 7.53 7.56 7.59

Temperature (°C) 6.1 7 3 2.5 7.8 4.7 5 1.6 1.6 2.3 5.1 5.2 1.9 5.2 2.3

Dissolved Oxygen (mg/L) 11.4 12.1 13.1 13.4 14.2 13.4 12 13.4 12.2 12.1 13.8 12.4 12.1 12 12.8

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm) 49 41 40 118 42 21 135 64 100 57 111 181 16 23 111

Specific Conductivity (µS/cm)

Turbidity (NTU) 1.29 1.41 0.18 0.62 4.66 0.71 0.53 1.42 0.34 0.47 1.62 1.52 0.31 0.67 0.22

Turbidity NTU (unreliable - see notes)

Stage Depth (m)

Snow Depth (m)

Dry? Access?

Notes

Data Quality Flags

Conductivity: Specific vs Regular notes

Appendix 1a.  Field Data from Streams, Harper Creek Project, 2007-2014
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Site J1 J2 NT1 S2 H1 H3T B1 H4P NT2 S1 BK1 NT1 H5 H2 J1

Trip Dates

May 23-25, 2012 

(F2)

May 23-25, 2012 

(F2)

May 23-25, 2012 

(F2)

May 31-June 1, 

2012 (F3)

May 31-June 1, 

2012 (F3)

May 31-June 1, 

2012 (F3)

May 31-June 1, 

2012 (F3)

May 31-June 1, 

2012 (F3)

May 31-June 1, 

2012 (F3)

May 31-June 1, 

2012 (F3)

May 31-June 1, 

2012 (F3)

May 31-June 1, 

2012 (F3)

May 31-June 1, 

2012 (F3)

May 31-June 1, 

2012 (F3)

May 31-June 1, 

2012 (F3)

Year 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012

Month (first day of sampling trip) 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5

Day (first day of sampling trip) 23 23 23 31 31 31 31 31 31 31 31 31 31 31 31

Trip F2 F2 F2 F3 F3 F3 F3 F3 F3 F3 F3 F3 F3 F3 F3

pH (pH units) 7.64 7.8 8 6.57 6.62 6.74 6.75 6.82 6.83 7 7.01 7.03 7.26 7.28 7.32

Temperature (°C) 5.1 1.4 7.8 7.5 5.9 2.1 8.8 1.9 7.7 3.7 3.1 7.4 1.7 2.7 6.2

Dissolved Oxygen (mg/L) 11.7 12.5 11.5 12.4 11.9 13.2 11.8 12.2 12.2 16.4 12.6 11.2 14.2 12.3 12

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm) 117 17 40 45 16 37 92 40 39 100 41 58 54 102

Specific Conductivity (µS/cm)

Turbidity (NTU) 2.38 0.59 4.89 1.51 1.92 0.46 2 0.47 3.97 0.39 1.69 4.41 0.96 0.52 0.71

Turbidity NTU (unreliable - see notes)

Stage Depth (m)

Snow Depth (m)

Dry? Access?

Notes

Data Quality Flags

Conductivity: Specific vs Regular notes

Site CH1 A1 J2 CH2 BK0 A2 S2 H2 NT2 H1 S1 CH1 J1 A1 A2

Trip Dates

May 31-June 1, 

2012 (F3)

May 31-June 1, 

2012 (F3)

May 31-June 1, 

2012 (F3)

May 31-June 1, 

2012 (F3)

May 31-June 1, 

2012 (F3)

May 31-June 1, 

2012 (F3)

June 5-7, 2012 

(F4)

June 5-7, 2012 

(F4)

June 5-7, 2012 

(F4)

June 5-7, 2012 

(F4)

June 5-7, 2012 

(F4)

June 5-7, 2012 

(F4)

June 5-7, 2012 

(F4)

June 5-7, 2012 

(F4)

June 5-7, 2012 

(F4)

Year 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012

Month (first day of sampling trip) 5 5 5 5 5 5 6 6 6 6 6 6 6 6 6

Day (first day of sampling trip) 31 31 31 31 31 31 5 5 5 5 5 5 5 5 5

Trip F3 F3 F3 F3 F3 F3 F4 F4 F4 F4 F4 F4 F4 F4 F4

pH (pH units) 7.32 7.36 7.41 7.42 7.44 7.47 6.58 6.71 6.71 6.72 6.74 6.86 6.87 6.87 6.91

Temperature (°C) 6.2 6.4 1.7 7.3 6.1 3.7 6.8 3 7.3 4.4 5.8 5.7 5.8 3.7

Dissolved Oxygen (mg/L) 10.4 11.4 13 9.7 11.5 10.6 14.3 14 12.2 14.2 14.8 13.7 12.5 14.3 14.2

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm) 113 129 16 166 107

Specific Conductivity (µS/cm) 38 46 38 19 34 98 85 117 99

Turbidity (NTU) 1.1 1.14 0.86 0.45 0.18 0.77 3.06 1.91 4.03 2.13 3.56 2.91 23.5 4.04 4.8

Turbidity NTU (unreliable - see notes)

Stage Depth (m)

Snow Depth (m)

Dry? Access?

Notes

Data Quality Flags

Conductivity: Specific vs Regular notes

Appendix 1a.  Field Data from Streams, Harper Creek Project, 2007-2014
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Site NT1 BK0 B1 CH2 H4P H3T H5 BK1 J2 J2 CH2 H4P S1 NT2 H1

Trip Dates

June 5-7, 2012 

(F4)

June 5-7, 2012 

(F4)

June 5-7, 2012 

(F4)

June 5-7, 2012 

(F4)

June 5-7, 2012 

(F4)

June 5-7, 2012 

(F4)

June 5-7, 2012 

(F4)

June 5-7, 2012 

(F4)

June 5-7, 2012 

(F4)

June 13-15, 2012 

(F5)

June 13-15, 2012 

(F5)

June 13-15, 2012 

(F5)

June 13-15, 2012 

(F5)

June 13-15, 2012 

(F5)

June 13-15, 2012 

(F5)

Year 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012

Month (first day of sampling trip) 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6

Day (first day of sampling trip) 5 5 5 5 5 5 5 5 5 13 13 13 13 13 13

Trip F4 F4 F4 F4 F4 F4 F4 F4 F4 F5 F5 F5 F5 F5 F5

pH (pH units) 7.04 7.07 7.08 7.03 7.2 7.24 7.41 7.44 7.05 7.06 7.19 7.22 7.22 7.41

Temperature (°C) 7.5 5.7 6.5 2.6 3 2.4 2.7 1.3 3.03 7.91 3.76 5.58 7.23 6.33

Dissolved Oxygen (mg/L) 12.4 13.4 13.4 15.4 16.8 15.3 13.9 12.7 11.23 13.12 11.82 11.26 11.26 11.12

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm)

Specific Conductivity (µS/cm) 35 148 36 78 13 53 87 12 19 30 85 39 37 23

Turbidity (NTU) 4.18 14.4 4.33 2.99 1.03 3.57 15.7 3.48 0.44 0.62 7.01

Turbidity NTU (unreliable - see notes)

Stage Depth (m)

Snow Depth (m)

Dry? Access? no access

Notes

Data Quality Flags

Conductivity: Specific vs Regular notes

Site B1 H3T S2 H2 H5 NT1 J1 CH1 BK1 A2 A1 BK0 H1 NT2 H2

Trip Dates

June 13-15, 2012 

(F5)

June 13-15, 2012 

(F5)

June 13-15, 2012 

(F5)

June 13-15, 2012 

(F5)

June 13-15, 2012 

(F5)

June 13-15, 2012 

(F5)

June 13-15, 2012 

(F5)

June 13-15, 2012 

(F5)

June 13-15, 2012 

(F5)

June 13-15, 2012 

(F5)

June 13-15, 2012 

(F5)

June 13-15, 2012 

(F5)

June 25-27, 2012 

(F6)

June 25-27, 2012 

(F6)

June 25-27, 2012 

(F6)

Year 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012

Month (first day of sampling trip) 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6

Day (first day of sampling trip) 13 13 13 13 13 13 13 13 13 13 13 13 25 25 25

Trip F5 F5 F5 F5 F5 F5 F5 F5 F5 F5 F5 F5 F6 F6 F6

pH (pH units) 7.41 7.52 7.52 7.56 7.65 7.75 7.8 7.94 8 8.03 8.12 8.18 6.83 6.84 6.91

Temperature (°C) 7.79 3.65 7.42 3.61 3.08 8 7 6.73 4.54 6.93 8.76 6.97 7.05 8.7 5.34

Dissolved Oxygen (mg/L) 10.84 11.29 10.83 11.58 12.11 10.71 10.59 11.26 12.29 10.23 10.38 11.25 12 12.64 11.84

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm)

Specific Conductivity (µS/cm) 36 21 40 46 52 39 81 92 87 104 125 136 106 124 131

Turbidity (NTU) 0.15 1.46 2.52 8.64 16 3.28 3.93 0.46 0.25 5.14 1.28 22.5 1.6

Turbidity NTU (unreliable - see notes)

Stage Depth (m)

Snow Depth (m)

Dry? Access?

Notes

Data Quality Flags

Conductivity: Specific vs Regular notes

Appendix 1a.  Field Data from Streams, Harper Creek Project, 2007-2014
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Site J2 B1 H3T CH2 H5 S2 H4P S1 NT1 BK1 A2 CH1 J1 BK0

Trip Dates

June 25-27, 2012 

(F6)

June 25-27, 2012 

(F6)

June 25-27, 2012 

(F6)

June 25-27, 2012 

(F6) June 25-27, 2012 (F6)

June 25-27, 2012 

(F6)

June 25-27, 2012 

(F6)

June 25-27, 2012 

(F6)

June 25-27, 2012 

(F6)

June 25-27, 2012 

(F6)

June 25-27, 2012 

(F6)

June 25-27, 2012 

(F6)

June 25-27, 2012 

(F6)

June 25-27, 2012 

(F6)

Year 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012

Month (first day of sampling trip) 6 6 6 6 6 6 6 6 6 6 6 6 6 6

Day (first day of sampling trip) 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Trip F6 F6 F6 F6 F6 F6 F6 F6 F6 F6 F6 F6 F6 F6

pH (pH units) 6.93 6.94 7.07 7.08 7.1 7.1 7.12 7.12 7.17 7.18 7.31 7.35 7.53 7.6

Temperature (°C) 5.13 9.25 7.84 8.79 7.08 9.1 5.46 6.36 8.99 6.36 7.08 8.42 8.97 8.3

Dissolved Oxygen (mg/L) 11.86 11.11 11.41 10.96 11.66 11.48 11.46 11.77 12.04 12.68 11.61 12.43 12.25 12.48

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm)

Specific Conductivity (µS/cm) 105 116 105 124 1330 117 170 124 156 189 107 198 185 229

Turbidity (NTU) 0.59 4.32 0.48 0.15 2.63 1.46 0.18 1.07 21.4 1.79 0.91 1.17 4.06 1.15

Turbidity NTU (unreliable - see notes)

Stage Depth (m)

Snow Depth (m)

Dry? Access?

Notes looks like there could have been a 

data entry error for conductivity

Data Quality Flags conductivity

Conductivity: Specific vs Regular notes

Site A1 H4P H5 H2 H1 H3T B1 S1 S2 NT1 CH2 BK1 J2 NT2 A1

Trip Dates

June 25-27, 2012 

(F6) July 17-19, 2012 July 17-19, 2012 July 17-19, 2012 July 17-19, 2012 July 17-19, 2012 July 17-19, 2012 July 17-19, 2012 July 17-19, 2012 July 17-19, 2012 July 17-19, 2012 July 17-19, 2012 July 17-19, 2012 July 17-19, 2012 July 17-19, 2012

Year 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012

Month (first day of sampling trip) 6 7 7 7 7 7 7 7 7 7 7 7 7 7 7

Day (first day of sampling trip) 25 17 17 17 17 17 17 17 17 17 17 17 17 17 17

Trip F6

pH (pH units) 7.88 6.35 6.36 6.48 6.48 6.59 6.87 6.94 7 7.17 7.32 7.62 7.64 7.65 7.86

Temperature (°C) 9.73 7.22 9.92 8.47 12.58 12.97 17.47 8.93 16.43 12.06 13.67 9.54 8.63 11.25 13.71

Dissolved Oxygen (mg/L) 11.99 11.48 10.81 11.25 11.53 10.12 10.01 10.89 9.6 21.33 10.55 15.37 14.37 13.76 15.13

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm)

Specific Conductivity (µS/cm) 229 141 94 76 42 41 50 82 59 47 68 166 43 50 208

Turbidity (NTU) 1.09 0.51 0.35 0.42 0.84 0.4 0.49 0.32 0.12 24.4 0.12 0.2 0.4 18.9 0.13

Turbidity NTU (unreliable - see notes)

Stage Depth (m)

Snow Depth (m)

Dry? Access?

Notes

Data Quality Flags

Conductivity: Specific vs Regular notes

Appendix 1a.  Field Data from Streams, Harper Creek Project, 2007-2014
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Site CH1 BK0 A2 J1 NT2 J2 H1 H3T CH2 H2 H4P NT1 H5 S2 S1

Trip Dates July 17-19, 2012 July 17-19, 2012 July 17-19, 2012 July 17-19, 2012

August 14-15, 

2012

August 14-15, 

2012

August 14-15, 

2012

August 14-15, 

2012

August 14-15, 

2012

August 14-15, 

2012

August 14-15, 

2012

August 14-15, 

2012

August 14-15, 

2012

August 14-15, 

2012

August 14-15, 

2012

Year 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012

Month (first day of sampling trip) 7 7 7 7 8 8 8 8 8 8 8 8 8 8 8

Day (first day of sampling trip) 17 17 17 17 14 14 14 14 14 14 14 14 14 14 14

Trip

pH (pH units) 7.93 7.97 8 8 6.56 6.79 7 7.03 7.02 7.11 7.25 7.26 7.3 7.36 7.41

Temperature (°C) 11.69 11.87 11.39 13.13 12.44 7.6 13.67 12.69 9.42 9.38 8.13 13.6 10.7 16.25 9.19

Dissolved Oxygen (mg/L) 13.35 21.44 12.69 15.72 10.94 11.37 10.02 9.3 10.3 11.12 11.16 10.42 10.46 9.58 11.16

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm)

Specific Conductivity (µS/cm) 206 230 170 210 52 36 52 41 76 84 140 49 94 61 87

Turbidity (NTU) 0.54 0.46 0.29 0.47 11.8 0.39 0.31 0.09 0.84 0.04 0.03 17.2 0.1 0.19 0.08

Turbidity NTU (unreliable - see notes)

Stage Depth (m)

Snow Depth (m)

Dry? Access?

Notes

Data Quality Flags

Conductivity: Specific vs Regular notes

Site A2 A1 B1 BK1 CH1 BK0 J1 H2 NT2 H4P NT1 H5 J2 H3T H1

Trip Dates

August 14-15, 

2012

August 14-15, 

2012

August 14-15, 

2012

August 14-15, 

2012

August 14-15, 

2012

August 14-15, 

2012

August 14-15, 

2012

August 26-27, 

2013

August 26-27, 

2013

August 26-27, 

2013

August 26-27, 

2013

August 26-27, 

2013

August 26-27, 

2013

August 26-27, 

2013

August 26-27, 

2013

Year 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012

Month (first day of sampling trip) 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8

Day (first day of sampling trip) 14 14 14 14 14 14 14 26 26 26 26 26 26 26 26

Trip

pH (pH units) 7.42 7.47 7.49 7.73 7.79 7.79 7.8 7.18 7.36 7.38 7.47 7.53 7.6 7.62 7.76

Temperature (°C) 9.77 10.25 19.25 8.64 10.63 11.43 13.1 9.1 12.88 7.98 12.95 10.01 7.29 11.16 13.05

Dissolved Oxygen (mg/L) 10.27 10.75 8.05 11.38 11.49 11.27 10.1 9.65 9.46 9.55 9.74 9.32 8.92 9.21 9.13

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm)

Specific Conductivity (µS/cm) 175 231 57 184 234 254 251 85 50 144 53 98 46 46 55

Turbidity (NTU) 0.42 0.24 0.14 3.05 0.49 0.33 0.29 0.36 31.3 1.42 27.8 0.3 0.1 0.22 0.89

Turbidity NTU (unreliable - see notes)

Stage Depth (m)

Snow Depth (m)

Dry? Access?

Notes

Data Quality Flags

Conductivity: Specific vs Regular notes

Appendix 1a.  Field Data from Streams, Harper Creek Project, 2007-2014
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Site BK1 BK0 J1 B1 H1 BK1 H3T H2 S2 H5 H4P A1 S1 CH2 NT2

Trip Dates

August 26-27, 

2013

August 26-27, 

2013

August 26-27, 

2013

Octcober 15-17, 

2012

Octcober 15-17, 

2012

Octcober 15-17, 

2012

Octcober 15-17, 

2012

Octcober 15-17, 

2012

Octcober 15-17, 

2012

Octcober 15-17, 

2012

Octcober 15-17, 

2012

Octcober 15-17, 

2012

Octcober 15-17, 

2012

Octcober 15-17, 

2012

Octcober 15-17, 

2012

Year 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012 2012

Month (first day of sampling trip) 8 8 8 10 10 10 10 10 10 10 10 10 10 10 10

Day (first day of sampling trip) 26 26 26 15 15 15 15 15 15 15 15 15 15 15 15

Trip

pH (pH units) 8.12 8.26 8.4 7.34 7.55 7.82 7.82 7.84 7.89 7.9 7.95 8.02 8.06 8.13 8.14

Temperature (°C) 8.19 10.7 12.56 9.5 7.17 3.72 5.4 5.39 9.27 5.27 5.47 7.33 6.15 5.05 7.6

Dissolved Oxygen (mg/L) 9.6 10 9.16 8.97 10.91 11.79 14 13.51 9.93 15.28 14.93 8.53 11.96 10.67 10.79

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm)

Specific Conductivity (µS/cm) 210 274 272 84 58 241 48 97 74 112 157 270 98 84 67

Turbidity (NTU) 1.22 0.43 0.33

Turbidity NTU (unreliable - see notes)

Stage Depth (m)

Snow Depth (m)

Dry? Access?

Notes

Data Quality Flags

Conductivity: Specific vs Regular notes

Site A2 J2 NT1 J1 BK0 CH1 NT2 J2 NT1 H1 H3T H2 H4P H5 BK1

Trip Dates

Octcober 15-17, 

2012

Octcober 15-17, 

2012

Octcober 15-17, 

2012

Octcober 15-17, 

2012

Octcober 15-17, 

2012

Octcober 15-17, 

2012 July 18-19, 2013 July 18-19, 2013 July 18-19, 2013 July 18-19, 2013 July 18-19, 2013 July 18-19, 2013 July 18-19, 2013 July 18-19, 2013 July 18-19, 2013

Year 2012 2012 2012 2012 2012 2012 2013 2013 2013 2013 2013 2013 2013 2013 2013

Month (first day of sampling trip) 10 10 10 10 10 10 7 7 7 7 7 7 7 7 7

Day (first day of sampling trip) 15 15 15 15 15 15 18 18 18 18 18 18 18 18 18

Trip

pH (pH units) 8.21 8.28 8.29 8.61 8.62 8.64 7.5 7.52 7.52 7.57 7.68 7.7 7.77 7.87 8.16

Temperature (°C) 5.24 1.9 7.95 7.71 7.56 7.34 13.52 7.17 14.74 10.78 10.65 6.98 6.05 7.85 7.33

Dissolved Oxygen (mg/L) 10.07 12.14 9.66 10.72 10.56 10.96 11.46 11.95 10.5 11.96 11.53 12.96 13.11 12.36 12.51

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm)

Specific Conductivity (µS/cm) 182 48 72 290 294 267 57 35 56 40 39 77 130 88 74

Turbidity (NTU) 9.48 0.85 9.14 0.38 0.14 0.44 0.14 0.29 0.44

Turbidity NTU (unreliable - see notes)

Stage Depth (m)

Snow Depth (m)

Dry? Access?

Notes

Data Quality Flags

Conductivity: Specific vs Regular notes

Appendix 1a.  Field Data from Streams, Harper Creek Project, 2007-2014
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Site J1 BK0 H2 NT1 H1 H4P H3T H5 NT2 J2 J1 BK1 BK0 H5 NT2

Trip Dates July 18-19, 2013 July 18-19, 2013

September 12-

13, 2013

September 12-

13, 2013

September 12-

13, 2013

September 12-

13, 2013

September 12-

13, 2013

September 12-

13, 2013

September 12-

13, 2013

September 12-

13, 2013

September 12-

13, 2013

September 12-

13, 2013

September 12-

13, 2013

September 18-

20, 2012

September 18-

20, 2012

Year 2013 2013 2013 2013 2013 2013 2013 2013 2013 2013 2013 2013 2013 2013 2013

Month (first day of sampling trip) 7 7 9 9 9 9 9 9 9 9 9 9 9 9 9

Day (first day of sampling trip) 18 18 12 12 12 12 12 12 12 12 12 12 12 18 18

Trip

pH (pH units) 8.29 8.31 7.39 7.43 7.44 7.46 7.47 7.5 7.56 7.74 7.88 8.12 8.13 7.45 7.63

Temperature (°C) 12.07 10.98 8.1 17 12 7.4 10.8 9.9 15.2 8.3 16.3 9.4 12.6 7.18 13.03

Dissolved Oxygen (mg/L) 11.73 11.63 10.3 10 9.97 10.1 9.83 9.41 9.95 9.9 9.15 10.2 10.1 12.18 11.34

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm) 10 10 10 40 40 10 120 60 60 60 115 82

Specific Conductivity (µS/cm) 216 233

Turbidity (NTU) 0.18 0.27 0 23 0.16 0.36 0.31 0.21 39.4 1.5 0.33 0.22 0.33 0.1 9.5

Turbidity NTU (unreliable - see notes)

Stage Depth (m)

Snow Depth (m)

Dry? Access?

Notes

Data Quality Flags

Conductivity: Specific vs Regular notes

Site H2 H3T H1 S2 H4P B1 CH2 A1 NT1 A2 S1 J2 BK1 CH1 BK0

Trip Dates

September 18-

20, 2012

September 18-

20, 2012

September 18-

20, 2012

September 18-

20, 2012

September 18-

20, 2012

September 18-

20, 2012

September 18-

20, 2012

September 18-

20, 2012

September 18-

20, 2012

September 18-

20, 2012

September 18-

20, 2012

September 18-

20, 2012

September 18-

20, 2012

September 18-

20, 2012

September 18-

20, 2012

Year 2013 2013 2013 2013 2013 2013 2013 2013 2013 2013 2013 2013 2013 2013 2013

Month (first day of sampling trip) 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

Day (first day of sampling trip) 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18

Trip

pH (pH units) 7.73 7.76 7.78 7.85 7.86 7.92 7.93 8.01 8.01 8.03 8.08 8.14 8.18 8.21 8.32

Temperature (°C) 6.67 6.96 9.29 11.83 6.69 14.69 7.05 7.69 11.61 7.4 7.87 4.91 6.07 9.31 8.71

Dissolved Oxygen (mg/L) 12.64 12.64 12.35 11.63 12.08 10.61 11.9 10.57 11.56 11.68 13.1 11.82 11.97 12.43 12.16

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm) 102 43 66 70 159 67 96 259 79 191 102 48 225 270 301

Specific Conductivity (µS/cm)

Turbidity (NTU) 0.3 0.1 0.1 0.4 0.2 1 1.6 0.2 7.1 1 0.3 0.3 0.3 0.4 0.3

Turbidity NTU (unreliable - see notes)

Stage Depth (m)

Snow Depth (m)

Dry? Access?

Notes

Data Quality Flags

Conductivity: Specific vs Regular notes

Appendix 1a.  Field Data from Streams, Harper Creek Project, 2007-2014
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Site J1 H3T H1 H2 H5 NT1 H4P NT2 BK1 J1 J2 BK0 H2 H5

Trip Dates

September 18-

20, 2012

October 23-24, 

2013 October 23-24, 2013

October 23-24, 

2013

October 23-24, 

2013

October 23-24, 

2013

October 23-24, 

2013

October 23-24, 

2013

October 23-24, 

2013

October 23-24, 

2013

October 23-24, 

2013

October 23-24, 

2013

November 20-

21, 2013

November 20-

21, 2013

Year 2013 2013 2013 2013 2013 2013 2013 2013 2013 2013 2013 2013 2013 2013

Month (first day of sampling trip) 9 10 10 10 10 10 10 10 10 10 10 10 11 11

Day (first day of sampling trip) 18 23 23 23 23 23 23 23 23 23 23 23 20 20

Trip

pH (pH units) 2.74 5.98 6.19 6.56 6.63 6.7 6.72 7.22 7.39 7.51 7.6 7.1 7.2

Temperature (°C) 2.75 4.7 3.91 3.27 6.81 4.5 6.14 3.97 5.27 3.21 5.76 -0.66 -0.63

Dissolved Oxygen (mg/L) 13.98 14.1 13.62 13.81 12.09 13.2 12.67 12.36 12.67 11.62 12.45 12.8 12.6

DO mg/L (unreliable - see notes)

Dissolved Oxygen (%)

Regular Conductivity (µS/cm)

Specific Conductivity (µS/cm) 35 39 75 88 92 136 92 193 224 39 286 22 55

Turbidity (NTU) 0.22 0.85 0.23 0 3.73 0.1 3.75 0.88 0.48 0.68 0.26 1.04 1.45

Turbidity NTU (unreliable - see notes)

Stage Depth (m) 0.38 water level at bottom of gauge

Snow Depth (m)

Dry? Access? dry

Notes confirmed pH 

reads 2.74 in raw 

file

Data Quality Flags pH

Conductivity: Specific vs Regular notes

Site BK1 NT1 J1 BK0 NT2 H3T H4P H1 J2 H2 H5 H4P H1 NT1 NT2

Trip Dates

November 20-

21, 2013

November 20-

21, 2013

November 20-

21, 2013

November 20-

21, 2013

November 20-

21, 2013

November 20-

21, 2013

November 20-

21, 2013

November 20-

21, 2013

November 20-

21, 2013

January 23-24, 

2014

January 23-24, 

2014

January 23-24, 

2014

January 23-24, 

2014

January 23-24, 

2014

January 23-24, 

2014

Year 2013 2013 2013 2013 2013 2013 2013 2013 2013 2014 2014 2014 2014 2014 2014

Month (first day of sampling trip) 11 11 11 11 11 11 11 11 11 1 1 1 1 1 1

Day (first day of sampling trip) 20 20 20 20 20 20 20 20 20 23 23 23 23 23 23

Trip

pH (pH units) 7.27 7.28 7.28 7.35 7.41 7.42 7.44 7.73 8.14 7.06 7.17 7.34 7.51 7.57 7.7

Temperature (°C) -0.6 -0.67 0.67 -0.69 -0.68 -0.66 -0.29 -0.66 -0.37 0.49 0.29 1.09 1.1 0.07 0.49

Dissolved Oxygen (mg/L) 13 14.1 14.1 14.2 13.6 12.9 12.5 11.5 12

DO mg/L (unreliable - see notes) 18.62 18.76 16.66 19.17 21.62

Dissolved Oxygen (%)

Regular Conductivity (µS/cm)

Specific Conductivity (µS/cm) 180 98 97 171 163 16 141 51 46 95 102 143 59 102 111

Turbidity (NTU) 0.1 1.17 -0.25 0.4 1.53 -0.38 -0.38 -0.3 -0.15 0.27 0.58

Turbidity NTU (unreliable - see notes)

Stage Depth (m)

Snow Depth (m)

Dry? Access?

Notes DO readings 

from YSI 

unreliable

DO readings 

from YSI 

unreliable

DO readings 

from YSI 

unreliable

DO readings 

from YSI 

unreliable

DO readings 

from YSI 

unreliable

Data Quality Flags DO mg/L DO mg/L DO mg/L DO mg/L DO mg/L

Conductivity: Specific vs Regular notes

Appendix 1a.  Field Data from Streams, Harper Creek Project, 2007-2014
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Site BK1 J1 BK0

Trip Dates

January 23-24, 

2014

January 23-24, 

2014

January 23-24, 

2014

Year 2014 2014 2014

Month (first day of sampling trip) 1 1 1

Day (first day of sampling trip) 23 23 23

Trip

pH (pH units) 7.81 7.89 7.92

Temperature (°C) 0.83 0.48 1.32

Dissolved Oxygen (mg/L)

DO mg/L (unreliable - see notes) 18.34 20.26 19.37

Dissolved Oxygen (%)

Regular Conductivity (µS/cm)

Specific Conductivity (µS/cm) 210 143 308

Turbidity (NTU) -0.33 -0.35 -0.32

Turbidity NTU (unreliable - see notes)

Stage Depth (m)

Snow Depth (m)

Dry? Access?

Notes DO readings 

from YSI 

unreliable

DO readings 

from YSI 

unreliable

DO readings 

from YSI 

unreliable

Data Quality Flags DO mg/L DO mg/L DO mg/L

Conductivity: Specific vs Regular notes

Appendix 1a.  Field Data from Streams, Harper Creek Project, 2007-2014
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Appendix 1b.  Field Temperature, Dissolved Oxygen, Conductivity, 

and pH Profiles from North Barriere Lake, Harper Creek Project, 

2011-2012 

Depth (m) 

24 August, 2011 

Temp 

(ºC) 

Specific Conductivity  

(µs/cm) 

DO 

(mg/L) 

DO  

(% SAT) pH 

0 20.98 50 9.83 110.8 7.52 

1 20.56 50 9.32 103.5 7.44 

2 19.08 50 9.54 103.2 7.37 

3 17.36 49 9.78 101.6 7.25 

4 15.58 48 9.85 99.2 7.15 

5 14.8 46 9.69 95.8 7.09 

6 13.29 44 9.77 93.6 7.04 

7 12.29 43 9.75 91.3 7.02 

8 11.49 43 9.71 89.6 7 

9 10.5 44 9.77 88.1 7 

10 9.65 43 10 87.8 7.01 

11 9.17 44 9.98 86.7 6.99 

12 8.39 45 9.97 85.1 7.01 

13 7.9 46 9.92 83.7 7 

14 7.69 46 9.92 83.1 7.02 

15 7.33 48 9.87 82.1 7.01 

16 7.04 50 9.74 80.5 7.02 

17 6.72 51 9.68 79.2 7.02 

18 6.44 52 9.66 78.5 7.02 

19 6.22 53 9.59 77.4 7.03 

20 6.01 54 9.5 76.4 7.03 

21 5.84 55 9.38 75.1 7.03 

22 5.68 56 9.28 74 7.04 

23 5.53 57 9.18 72.9 7.04 

24 5.41 57 9.1 72.1 7.04 

25 5.33 58 9.03 71.4 7.04 

26 5.22 58 8.97 70.7 7.04 

27 5.13 59 8.91 70.1 7.04 

28 5.03 59 8.82 69.3 7.04 

29 4.96 59 8.71 68.1 7.04 

30 4.89 60 8.71 68 7.05 
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Depth (m) 

7 September, 2011 

Temp 

(ºC) 

Specific Conductivity 

(µs/cm) 

DO 

(mg/L) 

DO  

(% SAT) pH 

0 19.24 52 8.48 91.9 7.53 

1 17.74 52 8.55 89.8 7.48 

2 17.67 52 8.53 89.5 7.48 

3 17.59 52 8.55 89.6 7.44 

4 16.28 52 8.53 86.9 7.35 

5 14.98 49 8.43 83.5 7.12 

6 13.65 44 8.23 79.2 6.98 

7 11.47 43 8.38 76.8 6.89 

8 10.74 43 8.45 76.1 6.99 

9 9.89 43 8.55 75.5 6.9 

10 8.87 44 8.62 74.4 6.87 

11 8.58 44 8.61 73.6 6.85 

12 8.06 46 8.51 72 6.83 

13 7.75 47 8.51 71.4 6.85 

14 7.34 49 8.47 70.3 6.84 

15 7.04 50 8.36 68.8 6.83 

16 6.76 51 8.28 67.8 6.83 

17 6.24 53 8.19 66.1 6.83 

18 5.87 55 8.12 64.9 6.81 

19 5.68 56 8 63.7 6.81 

20 5.55 57 7.89 62.6 6.82 

21 5.41 58 7.82 61.8 6.82 

22 5.25 58 7.69 60.5 6.8 

23 5.11 59 7.58 59.5 6.82 

24 5.02 59 7.52 58.9 6.83 

25 4.92 60 7.46 58.3 6.83 

26 4.8 60 7.42 57.8 6.84 

27 4.72 60 7.36 57.2 6.84 

28 4.62 61 7.28 56.5 6.84 

29 4.54 61 7.26 56.2 6.85 

30 4.37 61 7.24 55.7 6.86 

31 4.32 62 7.18 55.2 6.85 

32 4.27 62 7.07 54.3 6.85 

33 4.24 62 6.99 53.6 6.86 

34 4.19 62 6.92 53 6.85 

35 4.15 62 6.78 51.9 6.85 

36 4.13 63 6.7 51.3 6.85 

37 4.1 63 6.59 50.4 6.84 

(continued) 
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Depth (m) 

7 September, 2011 (cont’d) 

Temp 

(ºC) 

Specific Conductivity 

(µs/cm) 

DO 

(mg/L) 

DO  

(% SAT) pH 

38 4.1 63 6.45 49.3 6.87 

39 4.1 63 6.36 48.6 6.85 

40 4.09 63 6.28 48 6.85 

41 4.09 63 6.13 46.8 6.84 

42 4.09 64 5.85 44.6 6.83 

43 4.09 64 5.73 43.8 6.82 

44 4.09 64 5.42 41.7 6.82 

45 4.11 64 4.85 37.3 6.8 

 

Depth (m) 

19 September, 2012 

Temp 

(ºC) 

Specific Conductivity 

(µs/cm) 

DO 

(mg/L) 

DO  

(% SAT) pH 

Turbidity 

(NTU) 

0 16.16 50 10.4 105.1 7.91 0.3 

1 15.79 50 10.15 102.3 7.9 0.3 

2 15.74 50 10.11 101.8 7.8 0.3 

3 15.73 50 10.07 101.4 7.74 0.3 

4 15.71 50 10.06 101.3 7.71 0.3 

5 15.62 50 10.05 101 7.67 0.3 

6 15.25 50 9.95 99.5 7.6 0.2 

7 13.2 46 9.78 93.1 7.39 0.3 

8 11.82 42 9.94 91 7.16 0.3 

9 10.41 41 9.95 89 6.94 0.3 

10 9.52 42 10 87.5 6.85 0.2 

11 8.67 42 10.04 86.2 6.75 0.3 

12 8.26 42 10.02 85.1 6.69 0.3 

13 8 43 10.04 84.7 6.67 0.4 

14 7.76 43 10.08 84.6 6.65 0.3 

15 7.52 45 10.08 84 6.64 0.3 

16 7.21 46 9.99 82.7 6.63 0.3 

17 6.92 47 9.98 82.1 6.62 0.3 

18 6.73 48 9.95 81.4 6.61 0.3 

19 6.52 49 9.79 79.6 6.6 0.3 

20 6.33 50 9.71 78.5 6.6 0.3 

21 6.15 51 9.63 77.6 6.59 0.3 

22 6.01 52 9.56 76.8 6.58 0.3 

23 5.9 52 9.38 75.1 6.58 0.4 

24 5.66 53 9.35 74.4 6.57 0.3 

(continued) 
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Depth (m) 

19 September, 2012 (cont’d) 

Temp 

(ºC) 

Specific Conductivity 

(µs/cm) 

DO 

(mg/L) 

DO  

(% SAT) pH 

Turbidity 

(NTU) 

25 5.37 54 9.36 73.9 6.57 0.2 

26 5.22 55 9.22 72.5 6.57 0.4 

27 5.09 55 9.15 71.7 6.57 0.4 

28 4.95 56 8.96 69.6 6.56 0.4 

29 4.86 56 8.81 68.7 6.55 0.4 

30 4.81 57 8.72 68 6.55 0.4 

31 4.7 57 8.57 65.9 6.54 0.4 

32 4.6 57 8.41 65.1 6.53 0.4 

33 4.55 57 8.29 64.1 6.52 0.4 

34 4.49 57 8.24 63.7 6.52 0.4 

35 4.44 58 8.21 63.3 6.52 0.4 

36 4.41 58 8.03 61.8 6.51 0.4 

37 4.35 58 7.9 60.8 6.51 0.5 

38 4.3 58 7.84 60.3 6.51 0.5 

39 4.25 59 7.75 59.5 6.5 0.5 

40 4.23 59 7.53 57.5 6.49 0.5 

41 4.21 59 7.32 56.1 6.48 0.5 

42 4.22 59 7.01 53.5 6.47 0.5 

43 4.23 60 6.66 51.1 6.46 0.8 

44 4.23 60 6.18 47.4 6.45 0.8 

45 4.23 60 6.04 46.1 6.44 1.1 

46 4.23 61 5.54 42 6.42 1.1 

47 4.24 61 4.72 35.5 6.4 1.3 

48 4.25 62 3.89 29.9 6.38 1.7 

49 4.27 64 3.09 23.3 6.35 2.1 
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site S1

unknown 

duplicate S2 J1 J2 BK2 BK1 BK0 H2 H1 S1 S2 H1 H2 BK0 BK1 J1 J2

Sample Name on Lab Outputs S1 DI S2 JONES CR 1 JONES  CR 2

BAKER 2 

(BK2)

BAKER 1 

(BK1)

BAKER 0 

(BK0)

HARPER 2 

(H2)

HARPER 1 

(H1) S1 S2 H1 H2 BK0 BK1 J1 J2

Lab Sample ID L523882-1 L523882-10 L523882-2 L523882-3 L523882-4 L523882-5 L523882-6 L523882-7 L523882-8 L523882-9 L534562-1 L534562-2 L534562-3 L534562-4 L534562-5 L534562-6 L534562-7 L534562-8

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 24-Jun-07 25-Jun-07 24-Jun-07 25-Jun-07 25-Jun-07 25-Jun-07 25-Jun-07 25-Jun-07 25-Jun-07 25-Jun-07 24-Jul-07 24-Jul-07 24-Jul-07 24-Jul-07 23-Jul-07 24-Jul-07 24-Jul-07 24-Jul-07

Time Sampled 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 13:40 14:40 14:30 16:09 20:30 11:00 09:20 10:11

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes no yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Physical Tests

Conductivity uS/cm 50.7 59.9 38.8 141 26.6 23.3 135 182 60.7 27.5 80.1 55.4 39.8 76.3 235 182 240 34.6

Hardness (as CaCO3) mg/L 24.9 29.6 18.6 78.5 13 11.7 74.2 105 29 12.4 42.3 28.5 18.4 37 134 100 139 17.9

pH pH units 7.36 7.44 7.34 7.44 7.62 7.42 7.42 7.6 7.69 7.58 7.65 7.59 7.39 7.6 8.2 8.18 8.24 7.43

Total Suspended Solids mg/L <3.0 <3.0 3.3 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 4 <3.0 <3.0 4.5 <3.0 <3.0 <3.0 <3.0 <3.0

Total Dissolved Solids mg/L

Turbidity NTU 0.51 0.6 0.86 0.84 0.61 0.66 0.59 0.63 0.57 0.57 0.17 0.59 1.01 0.23 0.27 0.27 0.63 0.3

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L

Alkalinity, Carbonate (as CaCO3) mg/L

Alkalinity, Hydroxide (as CaCO3) mg/L

Alkalinity, Total (as CaCO3) mg/L 23.3 23.5 17.5 62.5 9.3 8 66.2 93.6 23.3 11.5 37.9 27.1 17.4 29.7 110 88.1 117 11.9

Ammonia, Total (as N) mg/L <0.020 0.038 0.028 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.027 0.029 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020

Bromide (Br) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Chloride (Cl) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Fluoride (F) mg/L 0.036 0.033 0.034 0.033 0.022 0.02 0.028 0.037 0.031 0.028 0.047 0.043 0.034 0.034 0.04 0.028 0.039 0.022

Nitrate and Nitrite (as N) mg/L

Nitrate (as N) mg/L 0.0667 0.0936 0.051 0.0084 <0.0050 <0.0050 <0.0050 <0.0050 0.094 0.0156 0.0913 0.0236 0.0133 0.0792 0.0072 0.0057 <0.0050 <0.0050

Nitrite (as N) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Orthophosphate-Dissolved (as P) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.001 <0.0010 <0.0010

Phosphorus (P)-Total mg/L <0.0020 <0.0020 0.0037 <0.0020 <0.0020 0.003 <0.0020 0.002 <0.0020 0.0032 <0.0020 0.0034 0.0099 0.0033 <0.0020 <0.0020 <0.0020 <0.0020

Sulfate (SO4) mg/L 1.97 5.89 1.53 10.5 3.19 2.63 5.04 7.18 5.91 2 2.87 1.76 2.52 7.24 17.6 6.22 9.94 4.07

Cyanides

Cyanide, Weak Acid Diss mg/L

Cyanide, Total mg/L <0.0050 <0.0050 <0.0050 0.0052 0.0052 0.0056 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.0457 0.0234 0.146 0.018 0.0427 0.0506 0.0152 0.0999 0.0392 0.0592 0.012 0.0268 0.035 0.0174 0.0103 0.0082 0.0094 0.0247

Antimony (Sb) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Arsenic (As) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00055 <0.00050 <0.00050 <0.00050 <0.00050

Barium (Ba) mg/L <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020

Beryllium (Be) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Bismuth (Bi) mg/L

Boron (B) mg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Cadmium (Cd) mg/L <0.000017 <0.000017 0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017

Calcium (Ca) mg/L 8.86 9.26 6.23 20.2 3.26 3.06 23.6 32.9 9.18 3.98 14.8 9.59 6.05 11.8 34.4 33.7 42.8 4.55

Chromium (Cr) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Cobalt (Co) mg/L <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030

Copper (Cu) mg/L <0.0010 0.0013 <0.0010 <0.0010 <0.0010 0.0038 <0.0010 <0.0010 0.0014 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0047

Iron (Fe) mg/L <0.030 <0.030 0.156 <0.030 <0.030 <0.030 <0.030 0.209 0.033 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030

Lead (Pb) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Lithium (Li) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Magnesium (Mg) mg/L 0.71 1.41 0.65 6.47 1.16 1.1 3.47 4.62 1.49 0.56 1.12 0.96 0.81 1.86 11.7 4.55 6.77 1.63

Manganese (Mn) mg/L 0.00291 0.00094 0.025 0.00137 0.00054 0.00069 0.00088 0.0113 0.00272 0.00173 0.00073 0.00612 0.00118 0.00158 0.00143 <0.00030 0.00115 <0.00030

Mercury (Hg) mg/L <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020

Molybdenum (Mo) mg/L 0.0013 <0.0010 0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0017 0.0026 0.0013 0.0022 0.0014 <0.0010 <0.0010 <0.0010 <0.0010

Nickel (Ni) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0064

Phosphorus (P) mg/L

Potassium (K) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Selenium (Se) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site S1

unknown 

duplicate S2 J1 J2 BK2 BK1 BK0 H2 H1 S1 S2 H1 H2 BK0 BK1 J1 J2

Sample Name on Lab Outputs S1 DI S2 JONES CR 1 JONES  CR 2

BAKER 2 

(BK2)

BAKER 1 

(BK1)

BAKER 0 

(BK0)

HARPER 2 

(H2)

HARPER 1 

(H1) S1 S2 H1 H2 BK0 BK1 J1 J2

Lab Sample ID L523882-1 L523882-10 L523882-2 L523882-3 L523882-4 L523882-5 L523882-6 L523882-7 L523882-8 L523882-9 L534562-1 L534562-2 L534562-3 L534562-4 L534562-5 L534562-6 L534562-7 L534562-8

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 24-Jun-07 25-Jun-07 24-Jun-07 25-Jun-07 25-Jun-07 25-Jun-07 25-Jun-07 25-Jun-07 25-Jun-07 25-Jun-07 24-Jul-07 24-Jul-07 24-Jul-07 24-Jul-07 23-Jul-07 24-Jul-07 24-Jul-07 24-Jul-07

Time Sampled 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 13:40 14:40 14:30 16:09 20:30 11:00 09:20 10:11

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes no yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Total Metals (cont'd)

Silicon (Si) mg/L

Silver (Ag) mg/L <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020

Sodium (Na) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Strontium (Sr) mg/L

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020

Thorium (Th) mg/L

Tin (Sn) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Uranium (U) mg/L 0.00106 0.00028 0.00173 0.00027 <0.00020 <0.00020 <0.00020 0.00031 0.0003 0.00098 0.00206 0.00162 0.00095 0.00035 0.00069 <0.00020 0.00046 <0.00020

Vanadium (V) mg/L <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030

Zinc (Zn) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.016

Zirconium (Zr) mg/L

Dissolved Metals

Dissolved Metals Filtration Location -

Aluminum (Al) mg/L 0.0293 0.02 0.0314 0.009 0.0406 0.0487 0.0199 <0.0050 0.0182 0.0398 0.01 0.0214 0.0247 0.0136 0.0074 0.006 <0.0050 0.0227

Antimony (Sb) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Arsenic (As) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00054 <0.00050 <0.00050 <0.00050 <0.00050

Barium (Ba) mg/L <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020

Beryllium (Be) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Bismuth (Bi) mg/L

Boron (B) mg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Cadmium (Cd) mg/L <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017

Calcium (Ca) mg/L 8.81 9.49 6.39 20.7 3.29 2.88 24 34.3 9.19 4.04 15 9.84 6.04 11.8 34.5 32.7 44.1 4.48

Chromium (Cr) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Cobalt (Co) mg/L <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030

Copper (Cu) mg/L <0.0010 0.0011 <0.0010 <0.0010 <0.0010 0.0037 <0.0010 <0.0010 0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Iron (Fe) mg/L <0.030 <0.030 <0.030 <0.030 0.044 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030

Lead (Pb) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Lithium (Li) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Magnesium (Mg) mg/L 0.7 1.43 0.63 6.49 1.16 1.09 3.49 4.77 1.47 0.57 1.16 0.97 0.82 1.85 11.6 4.51 6.9 1.62

Manganese (Mn) mg/L 0.00066 0.00066 0.00155 <0.00030 0.00042 0.00033 <0.00030 <0.00030 0.0006 0.00048 0.00036 0.002 0.00053 0.001 <0.00030 <0.00030 <0.00030 <0.00030

Mercury (Hg) mg/L <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020

Molybdenum (Mo) mg/L 0.0014 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0016 0.0027 0.0014 0.0022 0.0013 <0.0010 <0.0010 <0.0010 <0.0010

Nickel (Ni) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Phosphorus (P) mg/L

Potassium (K) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Selenium (Se) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Silicon (Si) mg/L

Silver (Ag) mg/L <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020

Sodium (Na) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Strontium (Sr) mg/L

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020

Thorium (Th) mg/L

Tin (Sn) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Uranium (U) mg/L 0.001 0.00027 0.00112 0.00028 <0.00020 <0.00020 <0.00020 0.00028 0.00026 0.00088 0.00207 0.00171 0.0009 0.00032 0.0007 <0.00020 0.00046 <0.00020

Vanadium (V) mg/L <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030

Zinc (Zn) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Zirconium (Zr) mg/L

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site S1 S1 S2 H1 H2 BK0 BK1 J1 J2

unknown 

duplicate H1 H1 H2 S1 S2 J2 BK1 BK0

Sample Name on Lab Outputs D1 S1 S2 H1 H2 BH-0 BK-1 J1 J2 D1 H1 H1-1 H2 S1 S2 J2 BK1 BK0

Lab Sample ID L534562-9 L547178-1 L547178-2 L547178-3 L547178-4 L547178-5 L547178-6 L547178-7 L547178-8 L547178-9 L560513-1 L560513-2 L560513-3 L560513-4 L560513-5 L560513-6 L560513-7 L560513-8

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 24-Jul-07 24-Aug-07 24-Aug-07 24-Aug-07 24-Aug-07 24-Aug-07 24-Aug-07 24-Aug-07 24-Aug-07 24-Aug-07 27-Sep-07 27-Sep-07 27-Sep-07 27-Sep-07 27-Sep-07 27-Sep-07 27-Sep-07 27-Sep-07

Time Sampled 13:40 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes no yes yes yes yes yes yes yes yes

Physical Tests

Conductivity uS/cm 80.6 95.1 67.7 58.8 94.7 276 214 285 43.4 98.3 52.5 53.2 89.9 99 75 42.9 217 290

Hardness (as CaCO3) mg/L 41.6 44.5 31.3 25.1 43.7 154 120 160 19.7 43.8 21.1 21.3 37.4 43.7 31.7 18.6 111 150

pH pH units 7.76 7.64 7.61 7.53 7 8.23 8.23 8.34 7.9 7.72 7.6 7.67 7.81 7.95 7.89 7.52 8.23 8.35

Total Suspended Solids mg/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 8.4 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 3.5 <3.0 <3.0 <3.0

Total Dissolved Solids mg/L

Turbidity NTU 0.33 0.18 0.42 0.43 0.2 0.15 0.19 0.21 0.27 0.18 0.44 0.44 0.39 0.24 1.05 0.35 0.34 0.38

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L

Alkalinity, Carbonate (as CaCO3) mg/L

Alkalinity, Hydroxide (as CaCO3) mg/L

Alkalinity, Total (as CaCO3) mg/L 37.7 44.4 32.9 25.8 38.7 136 107 125 15.7 38.3 21.3 21.6 33.8 43.8 34.3 13.2 109 143

Ammonia, Total (as N) mg/L <0.020 0.025 0.021 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020

Bromide (Br) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Chloride (Cl) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Fluoride (F) mg/L 0.049 0.056 0.048 0.057 0.036 0.042 0.028 0.041 0.022 0.036 0.04 0.039 0.034 0.052 0.047 0.02 0.026 0.04

Nitrate and Nitrite (as N) mg/L

Nitrate (as N) mg/L 0.0917 0.127 0.0141 0.0267 0.115 <0.0050 0.021 0.0087 0.018 0.115 0.0281 0.0252 0.102 0.147 0.0112 0.0266 0.0608 0.0061

Nitrite (as N) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Orthophosphate-Dissolved (as P) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0012 <0.0010 0.0042 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Phosphorus (P)-Total mg/L <0.0020 <0.0020 0.0027 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 0.0059 <0.0020 0.0021 0.0022 <0.0020 <0.0020 0.0041 <0.0020 0.0023 <0.0020

Sulfate (SO4) mg/L 2.93 3.51 1.86 3.64 9.61 13.5 7.22 23.1 5.41 9.67 3.14 3.13 8.41 3.78 1.91 5.23 7.75 15.3

Cyanides

Cyanide, Weak Acid Diss mg/L

Cyanide, Total mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0082 0.0086 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.0155 0.0085 0.0157 0.0163 0.01 <0.0050 0.02 0.008 0.0131 0.0101 0.0162 0.155 0.0318 0.0347 0.0148 0.0167 0.0063 <0.0050

Antimony (Sb) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Arsenic (As) mg/L <0.00050 <0.00050 <0.00050 <0.00050 0.0006 <0.00050 <0.00050 <0.00050 <0.00050 0.00063 <0.00050 <0.00050 0.00058 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Barium (Ba) mg/L <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020

Beryllium (Be) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Bismuth (Bi) mg/L

Boron (B) mg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Cadmium (Cd) mg/L <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 0.000051 0.000018 0.000027 <0.000017 0.000076 <0.000017 <0.000017

Calcium (Ca) mg/L 14.6 15.9 10.2 7.91 13.6 48.1 38.8 40.1 4.85 13.9 7.39 6.96 12.4 16 11 4.79 37.2 46.8

Chromium (Cr) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Cobalt (Co) mg/L <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030

Copper (Cu) mg/L 0.0026 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0011 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Iron (Fe) mg/L <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 0.18 0.036 <0.030 <0.030 <0.030 <0.030 <0.030

Lead (Pb) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Lithium (Li) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Magnesium (Mg) mg/L 1.16 1.29 1.11 1.14 2.17 8.22 5.35 14.1 1.86 2.21 1.04 1.01 1.95 1.26 1.19 1.79 5.47 8.98

Manganese (Mn) mg/L 0.00074 0.00087 0.00574 0.00063 0.00113 <0.00030 0.00268 <0.00030 <0.00030 0.00112 0.00093 0.00846 0.00285 0.00073 0.00597 0.00079 0.00038 <0.00030

Mercury (Hg) mg/L <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020

Molybdenum (Mo) mg/L 0.0026 0.0033 0.0015 0.0023 0.0011 <0.0010 <0.0010 <0.0010 <0.0010 0.0011 0.0022 0.0023 0.0011 0.0033 0.0015 <0.0010 <0.0010 <0.0010

Nickel (Ni) mg/L 0.0029 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Phosphorus (P) mg/L

Potassium (K) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Selenium (Se) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site S1 S1 S2 H1 H2 BK0 BK1 J1 J2

unknown 

duplicate H1 H1 H2 S1 S2 J2 BK1 BK0

Sample Name on Lab Outputs D1 S1 S2 H1 H2 BH-0 BK-1 J1 J2 D1 H1 H1-1 H2 S1 S2 J2 BK1 BK0

Lab Sample ID L534562-9 L547178-1 L547178-2 L547178-3 L547178-4 L547178-5 L547178-6 L547178-7 L547178-8 L547178-9 L560513-1 L560513-2 L560513-3 L560513-4 L560513-5 L560513-6 L560513-7 L560513-8

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 24-Jul-07 24-Aug-07 24-Aug-07 24-Aug-07 24-Aug-07 24-Aug-07 24-Aug-07 24-Aug-07 24-Aug-07 24-Aug-07 27-Sep-07 27-Sep-07 27-Sep-07 27-Sep-07 27-Sep-07 27-Sep-07 27-Sep-07 27-Sep-07

Time Sampled 13:40 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes no yes yes yes yes yes yes yes yes

Total Metals (cont'd)

Silicon (Si) mg/L

Silver (Ag) mg/L <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020

Sodium (Na) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Strontium (Sr) mg/L

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020

Thorium (Th) mg/L

Tin (Sn) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Uranium (U) mg/L 0.00209 0.00348 0.00228 0.00115 0.00036 0.00068 0.00022 0.00111 <0.00020 0.00037 0.00099 0.0018 0.0004 0.00348 0.00258 <0.00020 0.00023 0.00081

Vanadium (V) mg/L <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Zinc (Zn) mg/L 0.0095 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Zirconium (Zr) mg/L

Dissolved Metals

Dissolved Metals Filtration Location -

Aluminum (Al) mg/L 0.0096 0.006 0.0104 0.0112 0.0093 <0.0050 <0.0050 0.0066 0.0122 0.0077 0.0145 0.0202 0.0153 0.0072 0.0145 0.02 0.0051 <0.0050

Antimony (Sb) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Arsenic (As) mg/L <0.00050 <0.00050 <0.00050 <0.00050 0.00063 <0.00050 <0.00050 <0.00050 <0.00050 0.00062 <0.00050 <0.00050 0.00053 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Barium (Ba) mg/L <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020

Beryllium (Be) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Bismuth (Bi) mg/L

Boron (B) mg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Cadmium (Cd) mg/L <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 0.00002 0.000021 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017

Calcium (Ca) mg/L 14.7 15.7 10.6 8.09 13.9 48.2 39.1 40.7 4.83 13.9 6.87 6.94 11.9 15.5 10.8 4.62 35.8 45.5

Chromium (Cr) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Cobalt (Co) mg/L <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030

Copper (Cu) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Iron (Fe) mg/L <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030

Lead (Pb) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Lithium (Li) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Magnesium (Mg) mg/L 1.17 1.27 1.15 1.18 2.2 8.22 5.39 14.2 1.86 2.21 0.95 0.95 1.84 1.23 1.18 1.71 5.15 8.81

Manganese (Mn) mg/L 0.00031 0.00043 0.00185 0.0003 0.00086 <0.00030 <0.00030 <0.00030 <0.00030 0.00091 0.0007 0.00147 0.00103 0.00068 0.00692 <0.00030 <0.00030 <0.00030

Mercury (Hg) mg/L <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020

Molybdenum (Mo) mg/L 0.0025 0.0034 0.0015 0.0022 0.001 <0.0010 <0.0010 <0.0010 <0.0010 0.0011 0.0022 0.0022 0.0011 0.0035 0.0014 <0.0010 <0.0010 <0.0010

Nickel (Ni) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Phosphorus (P) mg/L

Potassium (K) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Selenium (Se) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Silicon (Si) mg/L

Silver (Ag) mg/L <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020

Sodium (Na) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Strontium (Sr) mg/L

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020

Thorium (Th) mg/L

Tin (Sn) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Uranium (U) mg/L 0.00201 0.00349 0.00217 0.00111 0.00038 0.00072 0.00021 0.00111 <0.00020 0.00038 0.00097 0.00105 0.00038 0.00359 0.00264 <0.00020 0.00022 0.00081

Vanadium (V) mg/L <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Zinc (Zn) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Zirconium (Zr) mg/L

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site S1 A1 S2 H1 H2 BK0 BK1 J1 J2

unknown 

duplicate BK0 BK2 J1 J2 H1 H3 S1 A1

Sample Name on Lab Outputs S1 A1 S2 H1 H2 BH-0 BH-1 J1 J2 D1 BKO BK2 J1 J2 H1 H3 S1 A1

Lab Sample ID L573334-1 L573334-10 L573334-2 L573334-3 L573334-4 L573334-5 L573334-6 L573334-7 L573334-8 L573334-9 L585573-1 L585573-2 L585573-3 L585573-4 L585573-5 L585573-6 L585573-7 L585573-8

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 30-Oct-07 30-Oct-07 30-Oct-07 30-Oct-07 30-Oct-07 30-Oct-07 30-Oct-07 30-Oct-07 30-Oct-07 30-Oct-07 5-Dec-07 6-Dec-07 6-Dec-07 6-Dec-07 7-Dec-07 7-Dec-07 7-Dec-07 5-Dec-07

Time Sampled 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 16:40 10:37 14:00 11:30 10:00 00:00 11:36 16:10

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes no yes yes yes yes yes no yes yes

Physical Tests

Conductivity uS/cm 58.9 169 64.5 37.3 69.4 232 156 147 30.2 37.2 234 28.1 17.9 30.4 48.9 51.2 76 158

Hardness (as CaCO3) mg/L 26.1 83.7 30 15.7 31.7 117 81.8 76.9 13.9 16 123 13 83.6 13.4 15.2 20.3 34.3 86.3

pH pH units 7.66 8.09 7.7 7.44 7.65 8.19 8.07 8 7.28 7.44 8.28 7.3 7.83 7.34 7.64 7.65 7.82 8.16

Total Suspended Solids mg/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

Total Dissolved Solids mg/L

Turbidity NTU 0.54 0.26 0.27 0.32 0.28 0.23 0.18 0.45 0.46 0.4 0.22 0.15 0.25 0.21 0.24 0.31 0.24 0.38

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L

Alkalinity, Carbonate (as CaCO3) mg/L

Alkalinity, Hydroxide (as CaCO3) mg/L

Alkalinity, Total (as CaCO3) mg/L 26.4 74.5 28.6 14.7 27.6 112 74 59.5 9.7 14.9 117 8.8 77.3 9.6 19.7 19.2 33.2 77.6

Ammonia, Total (as N) mg/L <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.053 0.094 0.067 <0.020 <0.020 <0.020 0.077 0.076

Bromide (Br) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Chloride (Cl) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Fluoride (F) mg/L 0.036 0.02 0.031 0.026 0.025 0.032 0.021 0.026 <0.020 0.028 0.034 <0.020 0.031 <0.020 0.035 0.034 0.039 <0.020

Nitrate and Nitrite (as N) mg/L

Nitrate (as N) mg/L 0.0807 <0.0050 0.124 0.0523 0.124 <0.0050 0.0086 0.006 <0.0050 0.0546 0.0174 <0.0050 0.0187 <0.0050 0.0789 0.0786 0.149 0.0161

Nitrite (as N) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Orthophosphate-Dissolved (as P) mg/L <0.0010 0.002 <0.0010 <0.0010 0.0011 <0.0010 0.0011 <0.0010 0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0013

Phosphorus (P)-Total mg/L 0.0039 0.0025 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 0.0022 0.0021 <0.0020 0.0025 0.0025 0.0027 0.0032 0.0035 0.0024 0.0049

Sulfate (SO4) mg/L 1.77 5.48 2.23 1.97 5.34 10 5.76 10.7 3.31 1.96 9.84 3.68 12.2 3.91 3.01 3.03 2.86 4.8

Cyanides

Cyanide, Weak Acid Diss mg/L

Cyanide, Total mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0053 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.0201 <0.0050 0.0235 0.051 0.0243 <0.0050 0.0064 0.0093 0.0399 0.0494 <0.0050 0.0343 0.0052 0.027 0.0448 0.0434 0.0115 0.0081

Antimony (Sb) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Arsenic (As) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Barium (Ba) mg/L <0.020 0.021 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020

Beryllium (Be) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Bismuth (Bi) mg/L

Boron (B) mg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Cadmium (Cd) mg/L <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000010 <0.000010 <0.000010 <0.000010 0.000058 0.000012 <0.000010 <0.000010

Calcium (Ca) mg/L 8.99 28.5 10.8 5.04 10.2 36.7 26.6 20.4 3.49 5.13 41.5 3.14 22.8 3.41 6.69 6.7 12.2 30.2

Chromium (Cr) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Cobalt (Co) mg/L <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030

Copper (Cu) mg/L <0.0010 <0.0010 <0.0010 <0.0010 0.0011 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.003 <0.0010 <0.0010 0.0028 <0.0010 <0.0010 <0.0010

Iron (Fe) mg/L 0.034 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 0.033 0.032 <0.030 <0.030

Lead (Pb) mg/L <0.00050 <0.00050 0.00076 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00072 <0.00050 <0.00050

Lithium (Li) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Magnesium (Mg) mg/L 0.93 3.49 0.88 0.74 1.66 6.75 3.72 6.57 1.23 0.74 6.72 1.21 7.75 1.24 1 1.01 1 2.99

Manganese (Mn) mg/L 0.00558 <0.00030 0.00096 0.00102 0.00162 <0.00030 <0.00030 0.0009 0.00038 0.00089 <0.00030 0.00044 0.00042 <0.00030 0.00069 0.00063 0.00032 0.00088

Mercury (Hg) mg/L <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 0.000023 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020

Molybdenum (Mo) mg/L 0.0012 <0.0010 0.0012 0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.001 <0.0010 <0.0010 <0.0010 <0.0010 0.0014 0.0013 0.0018 <0.0010

Nickel (Ni) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Phosphorus (P) mg/L

Potassium (K) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Selenium (Se) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site S1 A1 S2 H1 H2 BK0 BK1 J1 J2

unknown 

duplicate BK0 BK2 J1 J2 H1 H3 S1 A1

Sample Name on Lab Outputs S1 A1 S2 H1 H2 BH-0 BH-1 J1 J2 D1 BKO BK2 J1 J2 H1 H3 S1 A1

Lab Sample ID L573334-1 L573334-10 L573334-2 L573334-3 L573334-4 L573334-5 L573334-6 L573334-7 L573334-8 L573334-9 L585573-1 L585573-2 L585573-3 L585573-4 L585573-5 L585573-6 L585573-7 L585573-8

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 30-Oct-07 30-Oct-07 30-Oct-07 30-Oct-07 30-Oct-07 30-Oct-07 30-Oct-07 30-Oct-07 30-Oct-07 30-Oct-07 5-Dec-07 6-Dec-07 6-Dec-07 6-Dec-07 7-Dec-07 7-Dec-07 7-Dec-07 5-Dec-07

Time Sampled 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 16:40 10:37 14:00 11:30 10:00 00:00 11:36 16:10

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes no yes yes yes yes yes no yes yes

Total Metals (cont'd)

Silicon (Si) mg/L

Silver (Ag) mg/L <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020

Sodium (Na) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Strontium (Sr) mg/L

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020

Thorium (Th) mg/L

Tin (Sn) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Uranium (U) mg/L 0.00151 <0.00020 0.00128 0.00106 0.00027 0.00047 <0.00020 0.00027 <0.00020 0.00106 0.00047 <0.00020 0.00039 <0.00020 0.00107 0.00101 0.00158 <0.00020

Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Zinc (Zn) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Zirconium (Zr) mg/L

Dissolved Metals

Dissolved Metals Filtration Location -

Aluminum (Al) mg/L 0.0148 0.005 0.0172 0.0429 0.0215 <0.0050 0.0055 0.0071 0.0406 0.0431 <0.0050 0.0308 <0.0050 0.0268 0.0347 0.0374 0.0099 0.0074

Antimony (Sb) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Arsenic (As) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Barium (Ba) mg/L <0.020 0.021 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020

Beryllium (Be) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Bismuth (Bi) mg/L

Boron (B) mg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Cadmium (Cd) mg/L <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000017 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Calcium (Ca) mg/L 8.95 27.9 10.6 5.11 9.99 36 26.6 20.2 3.52 5.17 38.8 3.16 21.4 3.36 4.89 6.5 12.1 29.7

Chromium (Cr) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0043 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Cobalt (Co) mg/L <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030

Copper (Cu) mg/L <0.0010 <0.0010 <0.0010 <0.0010 0.0011 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.003 <0.0010 <0.0010 <0.0010 0.0017 <0.0010 <0.0010

Iron (Fe) mg/L <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030

Lead (Pb) mg/L 0.001 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Lithium (Li) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Magnesium (Mg) mg/L 0.91 3.43 0.88 0.73 1.63 6.65 3.74 6.44 1.24 0.75 6.36 1.25 7.31 1.22 0.73 0.99 1 2.92

Manganese (Mn) mg/L 0.0015 <0.00030 <0.00030 0.00039 0.00077 <0.00030 <0.00030 0.0004 <0.00030 0.00037 <0.00030 <0.00030 <0.00030 <0.00030 0.00036 0.0005 <0.00030 <0.00030

Mercury (Hg) mg/L <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020

Molybdenum (Mo) mg/L 0.0014 <0.0010 0.0017 0.0014 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0014 <0.0010 <0.0010 <0.0010 <0.0010 0.0013 0.0014 0.0019 <0.0010

Nickel (Ni) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Phosphorus (P) mg/L

Potassium (K) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Selenium (Se) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Silicon (Si) mg/L

Silver (Ag) mg/L <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020

Sodium (Na) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Strontium (Sr) mg/L

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020

Thorium (Th) mg/L

Tin (Sn) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Uranium (U) mg/L 0.00146 <0.00020 0.00127 0.00103 0.00027 0.00048 <0.00020 0.00027 <0.00020 0.00102 0.00052 <0.00020 0.0004 <0.00020 0.00098 0.00104 0.00159 <0.00020

Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Zinc (Zn) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Zirconium (Zr) mg/L

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site S2 H1 S1 S2 BK0 BK1 J1 J2 H3 A1 BK0 BK1 J1 J2 H1 H3 S1 S2

Sample Name on Lab Outputs S2 H1 S1 S2 BK0 BK1 J1 J2 H3 A1 BK-0 BK-1 J1 J2 H1 H3 S1 S2

Lab Sample ID L585878-1 L597160-1 L597160-2 L597160-3 L597160-4 L597160-5 L597160-6 L597160-7 L597160-8 L597160-9 L612154-1 L612154-2 L612154-3 L612154-4 L612154-5 L612154-6 L612154-7 L612154-8

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 7-Dec-07 23-Jan-08 23-Jan-08 23-Jan-08 23-Jan-08 23-Jan-08 23-Jan-08 23-Jan-08 23-Jan-08 23-Jan-08 18-Mar-08 18-Mar-08 18-Mar-08 18-Mar-08 18-Mar-08 18-Mar-08 18-Mar-08 18-Mar-08

Time Sampled 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes no yes yes yes yes yes yes no yes yes

Physical Tests

Conductivity uS/cm 64.4 64.6 87.5 85.7 263 193 240 35.9 60.5 209 286 213 278 40.2 60.5 60.7 91.4 82.9

Hardness (as CaCO3) mg/L 27.7 25.4 40.9 38.3 138 90.8 123 15.9 25.4 106 154 114 146 18.4 25 25.1 43.5 37.1

pH pH units 7.8 7.88 7.93 7.9 8.28 8.09 8.26 7.46 7.74 8.22 8.19 8.14 8 7.61 7.91 7.91 8.01 7.68

Total Suspended Solids mg/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 3.1 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

Total Dissolved Solids mg/L

Turbidity NTU 0.38 0.26 0.84 0.53 1.17 0.32 0.47 0.41 1.18 0.54 0.16 0.21 0.26 0.34 0.5 0.53 0.27 0.59

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L

Alkalinity, Carbonate (as CaCO3) mg/L

Alkalinity, Hydroxide (as CaCO3) mg/L

Alkalinity, Total (as CaCO3) mg/L 29.3 25.4 39.8 39.9 135 98.1 110 11.7 25.4 101 146 108 127 11.9 24.3 24.3 40.3 38

Ammonia, Total (as N) mg/L 0.1 0.02 <0.020 <0.020 0.025 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020

Bromide (Br) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Chloride (Cl) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Fluoride (F) mg/L 0.044 0.038 0.043 0.063 0.036 0.022 0.034 <0.020 0.036 0.022 0.038 0.032 0.039 <0.020 0.045 0.044 0.05 0.059

Nitrate and Nitrite (as N) mg/L

Nitrate (as N) mg/L 0.101 0.116 0.19 0.147 0.0308 0.0435 0.0538 0.0181 0.117 0.0395 0.0196 0.0714 0.0383 0.0368 0.109 0.108 0.213 0.123

Nitrite (as N) mg/L <0.0010 <0.0010 0.0016 0.0016 <0.0010 <0.0010 <0.0010 0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Orthophosphate-Dissolved (as P) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0016 <0.0010 0.0013 <0.0010 0.0022 <0.0010 <0.0010 0.0012 0.001 <0.0010 <0.0010 <0.0010 <0.0010

Phosphorus (P)-Total mg/L 0.0049 0.005 0.0028 0.0044 0.003 <0.0020 <0.0020 0.0044 0.0021 0.0028 <0.0020 0.002 0.0027 <0.0020 0.0043 0.003 <0.0020 0.0035

Sulfate (SO4) mg/L 1.84 3.71 3.34 2.52 12.6 7.27 18.9 4.58 3.7 8.08 16.3 8.37 23 5.37 3.75 3.74 3.9 2.35

Cyanides

Cyanide, Weak Acid Diss mg/L

Cyanide, Total mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.0185 0.0191 0.0077 0.0161 <0.0050 <0.0050 <0.0050 0.0169 0.0243 <0.0050 0.0128 0.0114 0.0061 0.0162 0.0305 0.0252 0.0092 0.03

Antimony (Sb) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Arsenic (As) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Barium (Ba) mg/L <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.024 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020

Beryllium (Be) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Bismuth (Bi) mg/L

Boron (B) mg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Cadmium (Cd) mg/L <0.000010 0.000017 0.00001 0.000022 <0.000010 <0.000010 <0.000010 <0.000010 0.000018 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000019 0.000014 0.000012 0.000034

Calcium (Ca) mg/L 9.51 8.38 14.2 13.1 40.9 30.8 28.8 3.98 8.73 34.5 46.5 36.5 35.5 4.47 8.05 8 14.9 12.4

Chromium (Cr) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Cobalt (Co) mg/L <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030

Copper (Cu) mg/L <0.0010 <0.0010 <0.0010 0.0024 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Iron (Fe) mg/L 0.039 <0.030 <0.030 0.037 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 0.044

Lead (Pb) mg/L <0.00050 <0.00050 <0.00050 0.0006 <0.00050 <0.00050 <0.00050 <0.00050 0.00151 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Lithium (Li) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Magnesium (Mg) mg/L 1.05 1.2 1.19 1.49 8 4.84 11.9 1.48 1.26 4.38 9.18 5.57 13.8 1.77 1.24 1.22 1.28 1.5

Manganese (Mn) mg/L 0.00483 0.00043 0.00041 0.00429 <0.00030 <0.00030 <0.00030 <0.00030 0.00107 <0.00030 <0.00030 0.00053 0.00068 0.00044 0.00059 0.00052 0.00043 0.00388

Mercury (Hg) mg/L <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020

Molybdenum (Mo) mg/L 0.0014 0.002 0.0027 0.0017 <0.0010 <0.0010 <0.0010 <0.0010 0.002 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0021 0.0023 0.0031 0.0016

Nickel (Ni) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Phosphorus (P) mg/L

Potassium (K) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Selenium (Se) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site S2 H1 S1 S2 BK0 BK1 J1 J2 H3 A1 BK0 BK1 J1 J2 H1 H3 S1 S2

Sample Name on Lab Outputs S2 H1 S1 S2 BK0 BK1 J1 J2 H3 A1 BK-0 BK-1 J1 J2 H1 H3 S1 S2

Lab Sample ID L585878-1 L597160-1 L597160-2 L597160-3 L597160-4 L597160-5 L597160-6 L597160-7 L597160-8 L597160-9 L612154-1 L612154-2 L612154-3 L612154-4 L612154-5 L612154-6 L612154-7 L612154-8

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 7-Dec-07 23-Jan-08 23-Jan-08 23-Jan-08 23-Jan-08 23-Jan-08 23-Jan-08 23-Jan-08 23-Jan-08 23-Jan-08 18-Mar-08 18-Mar-08 18-Mar-08 18-Mar-08 18-Mar-08 18-Mar-08 18-Mar-08 18-Mar-08

Time Sampled 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes no yes yes yes yes yes yes no yes yes

Total Metals (cont'd)

Silicon (Si) mg/L

Silver (Ag) mg/L <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020

Sodium (Na) mg/L <2.0 <2.0 <2.0 2.4 <2.0 <2.0 <2.0 <2.0 2.6 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2

Strontium (Sr) mg/L

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020

Thorium (Th) mg/L

Tin (Sn) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Uranium (U) mg/L 0.00179 0.00121 0.00283 0.00297 0.00067 <0.00020 0.0008 <0.00020 0.00124 0.0003 0.00084 0.00023 0.00109 <0.00020 0.00159 0.00163 0.00359 0.00322

Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Zinc (Zn) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Zirconium (Zr) mg/L

Dissolved Metals

Dissolved Metals Filtration Location -

Aluminum (Al) mg/L 0.0143 0.0163 0.0053 0.01 <0.0050 <0.0050 0.0052 0.0147 0.0159 <0.0050 0.0093 0.0084 <0.0050 0.0132 0.0225 0.0179 0.0061 0.0207

Antimony (Sb) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Arsenic (As) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Barium (Ba) mg/L <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.023 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020

Beryllium (Be) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Bismuth (Bi) mg/L

Boron (B) mg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Cadmium (Cd) mg/L <0.000010 0.000012 <0.000010 <0.000010 <0.000010 0.00001 <0.000010 0.000014 0.000011 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000017 <0.000010 0.000014 <0.000010

Calcium (Ca) mg/L 9.36 8.18 14.4 12.9 41.9 28.8 30 3.92 8.19 35.1 46.4 36.5 35.5 4.47 7.98 8.02 15.2 12.4

Chromium (Cr) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Cobalt (Co) mg/L <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030

Copper (Cu) mg/L <0.0010 <0.0010 <0.0010 <0.0010 0.0014 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Iron (Fe) mg/L 0.045 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030

Lead (Pb) mg/L <0.00050 <0.00050 <0.00050 0.00059 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Lithium (Li) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Magnesium (Mg) mg/L 1.04 1.22 1.17 1.49 8.01 4.63 11.5 1.49 1.2 4.36 9.18 5.45 13.9 1.76 1.23 1.23 1.34 1.49

Manganese (Mn) mg/L 0.00223 <0.00030 <0.00030 0.00301 <0.00030 <0.00030 0.00037 <0.00030 <0.00030 <0.00030 0.00118 0.00044 0.00033 <0.00030 <0.00030 <0.00030 <0.00030 0.00281

Mercury (Hg) mg/L <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020

Molybdenum (Mo) mg/L 0.0015 0.002 0.0027 0.0016 <0.0010 <0.0010 <0.0010 <0.0010 0.002 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0022 0.0023 0.0032 0.0016

Nickel (Ni) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Phosphorus (P) mg/L

Potassium (K) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Selenium (Se) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Silicon (Si) mg/L

Silver (Ag) mg/L <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020

Sodium (Na) mg/L <2.0 <2.0 <2.0 2.2 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2

Strontium (Sr) mg/L

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020

Thorium (Th) mg/L

Tin (Sn) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Uranium (U) mg/L 0.00184 0.00119 0.00287 0.0029 0.00067 <0.00020 0.00082 <0.00020 0.0012 0.00031 0.00085 0.00023 0.0011 <0.00020 0.00155 0.00153 0.00349 0.00315

Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Zinc (Zn) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Zirconium (Zr) mg/L

Notes:

*See methods for discussion on excluded samples.

Page 8 of 88



Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site A1 H1 H3 S1 S2 A1 BK1 BK0 J1 S1 S2 H1 H3 BK0 J1 A1 BK2 J2

Sample Name on Lab Outputs A1 H1 H3 S1 S2 A1 BK1 BK0 J1 S1 S2 H1 H3 BKO J1 A1 BK2 J2

Lab Sample ID L612154-9 L625087-1 L625087-2 L625087-3 L625087-4 L625087-5 L625087-6 L625087-7 L625087-8 L633266-1 L633266-2 L633266-3 L633266-4 L633266-5 L633266-6 L633266-7 L633266-8 L633266-9

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 18-Mar-08 30-Apr-08 30-Apr-08 30-Apr-08 30-Apr-08 30-Apr-08 30-Apr-08 30-Apr-08 30-Apr-08 22-May-08 22-May-08 22-May-08 22-May-08 21-May-08 21-May-08 21-May-08 21-May-08 21-May-08

Time Sampled 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes no yes yes yes yes yes yes yes yes yes no yes yes yes yes yes

Physical Tests

Conductivity uS/cm 222 51.2 49.4 76.8 64.5 210 210 290 247 44.1 48 26.5 26.5 147 98.6 117 22.7 21.1

Hardness (as CaCO3) mg/L 120 21.1 21.1 35.7 29.4 117 116 167 138 20.9 21.8 11.8 11.6 76.4 49.9 60.6 11.6 10.1

pH pH units 7.98 7.71 7.59 7.66 7.66 8.09 8.14 8.08 8.19 7.42 7.54 7.28 7.27 7.99 7.89 7.97 7.25 6.53

Total Suspended Solids mg/L <3.0 <3.0 <3.0 10 4 <3.0 <3.0 <3.0 <3.0 17.2 7.8 10.5 10.5 61.2 57.8 33.2 9.8 5.2

Total Dissolved Solids mg/L

Turbidity NTU 0.14 0.65 0.6 1.55 0.79 0.18 0.3 0.2 0.17 1.39 1.63 1.46 1.36 23.8 25.5 6.25 1.25 0.93

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L

Alkalinity, Carbonate (as CaCO3) mg/L

Alkalinity, Hydroxide (as CaCO3) mg/L

Alkalinity, Total (as CaCO3) mg/L 112 21.7 21.2 35.7 31.3 102 102 148 115 19.7 21 11.1 10 66 46.2 59.9 9.9 7.5

Ammonia, Total (as N) mg/L 0.087 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020

Bromide (Br) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Chloride (Cl) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Fluoride (F) mg/L 0.029 0.037 0.037 0.039 0.05 0.026 0.028 0.039 0.037 0.026 0.039 0.024 0.022 0.026 0.024 <0.020 <0.020 <0.020

Nitrate and Nitrite (as N) mg/L

Nitrate (as N) mg/L 0.0383 0.106 0.105 0.248 0.101 0.0328 0.0622 0.009 0.0445 0.164 0.144 0.0961 0.0969 0.0111 0.0286 0.0219 <0.0050 <0.0050

Nitrite (as N) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0033 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Orthophosphate-Dissolved (as P) mg/L 0.0015 <0.0010 <0.0010 0.001 <0.0010 0.0023 <0.0010 <0.0010 0.0011 <0.0010 <0.0010 <0.0010 <0.0010 0.0011 0.0014 0.0023 0.0012 0.001

Phosphorus (P)-Total mg/L 0.005 0.0033 0.0035 0.0123 0.0043 0.0026 <0.0020 <0.0020 <0.0020 0.0198 0.0107 0.0138 0.0125 0.0573 0.0574 0.0318 0.0139 0.0087

Sulfate (SO4) mg/L 11 2.84 2.84 3.03 1.84 7.65 8.08 14.3 15.5 1.59 1.95 1.74 1.67 5 5.42 2.84 1.88 2.27

Cyanides

Cyanide, Weak Acid Diss mg/L

Cyanide, Total mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.0051 0.0763 0.064 0.0526 0.0751 <0.0050 0.0057 <0.0050 0.0066 0.3 0.188 0.228 0.234 0.727 0.893 0.344 0.206 0.11

Antimony (Sb) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Arsenic (As) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.0011 0.0011 0.00076 <0.00050 <0.00050

Barium (Ba) mg/L 0.026 <0.020 <0.020 <0.020 <0.020 0.026 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.023 <0.020 <0.020

Beryllium (Be) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Bismuth (Bi) mg/L

Boron (B) mg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Cadmium (Cd) mg/L <0.000010 0.000018 0.000014 0.000013 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000014 0.000015 0.000013 0.000013 0.000019 0.000023 0.000028 0.000023 <0.000010

Calcium (Ca) mg/L 39.7 6.34 6.52 12.4 9.53 40.9 37.7 52.4 36.3 7.32 7.4 3.8 3.76 24.3 14.3 20.7 3.21 2.67

Chromium (Cr) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0019 0.0021 0.0016 <0.0010 <0.0010

Cobalt (Co) mg/L <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 0.00096 0.00112 0.0007 <0.00030 <0.00030

Copper (Cu) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0017 <0.0010 0.0017 0.0016 0.0033 0.0037 0.0021 0.0065 0.0013

Iron (Fe) mg/L <0.030 0.065 0.056 0.049 0.076 <0.030 <0.030 <0.030 <0.030 0.335 0.194 0.167 0.185 1.47 1.76 0.723 0.263 0.065

Lead (Pb) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00184 0.00224 <0.00050 <0.00050 <0.00050

Lithium (Li) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Magnesium (Mg) mg/L 5.13 0.98 0.99 1.09 1.1 4.34 5.35 8.86 11.5 0.69 0.79 0.58 0.58 3.73 3.77 2.01 1.06 0.86

Manganese (Mn) mg/L <0.00030 0.00257 0.00213 0.00364 0.00764 0.00035 0.00036 0.00031 0.00062 0.0181 0.0163 0.00972 0.00949 0.0493 0.0632 0.0323 0.013 0.00426

Mercury (Hg) mg/L <0.000020 <0.000020 <0.000020 <0.000020 0.000231 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020

Molybdenum (Mo) mg/L <0.0010 0.0023 0.002 0.0026 0.0016 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0013 0.0011 0.0011 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Nickel (Ni) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0024 0.0029 0.0019 0.0013 0.001

Phosphorus (P) mg/L

Potassium (K) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Selenium (Se) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site A1 H1 H3 S1 S2 A1 BK1 BK0 J1 S1 S2 H1 H3 BK0 J1 A1 BK2 J2

Sample Name on Lab Outputs A1 H1 H3 S1 S2 A1 BK1 BK0 J1 S1 S2 H1 H3 BKO J1 A1 BK2 J2

Lab Sample ID L612154-9 L625087-1 L625087-2 L625087-3 L625087-4 L625087-5 L625087-6 L625087-7 L625087-8 L633266-1 L633266-2 L633266-3 L633266-4 L633266-5 L633266-6 L633266-7 L633266-8 L633266-9

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 18-Mar-08 30-Apr-08 30-Apr-08 30-Apr-08 30-Apr-08 30-Apr-08 30-Apr-08 30-Apr-08 30-Apr-08 22-May-08 22-May-08 22-May-08 22-May-08 21-May-08 21-May-08 21-May-08 21-May-08 21-May-08

Time Sampled 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes no yes yes yes yes yes yes yes yes yes no yes yes yes yes yes

Total Metals (cont'd)

Silicon (Si) mg/L

Silver (Ag) mg/L <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 0.000025 <0.000020

Sodium (Na) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Strontium (Sr) mg/L

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020

Thorium (Th) mg/L

Tin (Sn) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.019 0.023 0.013 <0.010 <0.010

Uranium (U) mg/L 0.00037 0.00172 0.00166 0.0029 0.00229 0.00029 0.00021 0.00078 0.00086 0.00123 0.00185 0.00138 0.00137 0.00025 0.00022 <0.00020 <0.00020 <0.00020

Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0015 0.0018 <0.0010 <0.0010 <0.0010

Zinc (Zn) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0064 <0.0050 <0.0050 <0.0050

Zirconium (Zr) mg/L

Dissolved Metals

Dissolved Metals Filtration Location -

Aluminum (Al) mg/L 0.0051 0.0321 0.0308 0.0102 0.0292 0.0087 <0.0050 0.0058 0.0066 0.0495 0.0428 0.0871 0.0886 0.0321 0.0789 0.0245 0.0976 0.0983

Antimony (Sb) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Arsenic (As) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Barium (Ba) mg/L 0.026 <0.020 <0.020 <0.020 <0.020 0.025 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020

Beryllium (Be) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Bismuth (Bi) mg/L

Boron (B) mg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Cadmium (Cd) mg/L <0.000010 0.000011 0.000011 <0.000010 <0.000010 <0.000010 <0.000010 0.000015 <0.000010 <0.000010 0.000013 <0.000010 0.000016 0.000013 0.000016 <0.000010 0.000045 0.000015

Calcium (Ca) mg/L 39.6 6.75 6.77 12.5 9.87 40.1 37.9 52.5 36.1 7.37 7.47 3.84 3.77 24.8 14.2 21.2 2.95 2.64

Chromium (Cr) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0045 0.0049 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Cobalt (Co) mg/L <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030

Copper (Cu) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.001 0.0011 0.0015 <0.0010 0.0038 0.0013

Iron (Fe) mg/L <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 0.03 0.032 0.033 0.065 0.106 <0.030 0.076 0.041

Lead (Pb) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Lithium (Li) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Magnesium (Mg) mg/L 5.22 1.02 1.03 1.09 1.14 4.15 5.29 8.86 11.6 0.61 0.75 0.55 0.54 3.54 3.5 1.9 1.04 0.86

Manganese (Mn) mg/L <0.00030 0.00051 0.00052 <0.00030 0.00117 <0.00030 <0.00030 0.00039 0.00048 0.0007 0.00282 0.00143 0.00165 0.00097 0.00334 0.00084 0.00236 0.00127

Mercury (Hg) mg/L <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020

Molybdenum (Mo) mg/L <0.0010 0.002 0.0019 0.0024 0.0015 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0011 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Nickel (Ni) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Phosphorus (P) mg/L

Potassium (K) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Selenium (Se) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Silicon (Si) mg/L

Silver (Ag) mg/L <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 0.000021 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020

Sodium (Na) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.2 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Strontium (Sr) mg/L

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020

Thorium (Th) mg/L

Tin (Sn) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Uranium (U) mg/L 0.00037 0.00135 0.00127 0.00199 0.00191 0.00029 0.00021 0.00081 0.00086 0.00065 0.00122 0.00095 0.00098 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020

Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Zinc (Zn) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Zirconium (Zr) mg/L

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site J1 S1 S2 A1 J2 BK0 BK2 H1 H2 H3 H3T H4P J1 H4P S1 S2 A1 J2

Sample Name on Lab Outputs J1 S1 S2 A1 J2 BH0 BH2 H1 H2 H3 H3T H4P J1 H4P S1 S2 A1 J2

Lab Sample ID L648741-1 L648741-10 L648741-11 L648741-12 L648741-2 L648741-3 L648741-4 L648741-5 L648741-6 L648741-7 L648741-8 L648741-9 L660770-1 L660770-10 L660770-11 L660770-12 L660770-13 L660770-2

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 23-Jun-08 25-Jun-08 25-Jun-08 25-Jun-08 24-Jun-08 23-Jun-08 24-Jun-08 25-Jun-08 25-Jun-08 25-Jun-08 25-Jun-08 25-Jun-08 22-Jul-08 23-Jul-08 23-Jul-08 23-Jul-08 22-Jul-08 22-Jul-08

Time Sampled 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes no yes yes yes yes yes yes yes yes

Physical Tests

Conductivity uS/cm 129 45.9 41 171 25.7 175 24.1 25.3 55.1 27.4 26.6 98.7 229 115 84.4 55.1 221 34.4

Hardness (as CaCO3) mg/L 67.3 22.2 18.2 95.1 12.2 97 12.5 12 25.4 11.1 12.2 50.4 122 58.6 40.1 24.8 118 15.5

pH pH units 8.07 7.62 7.63 8.2 7.27 8.18 7.26 7.35 7.64 7.43 7.4 7.96 8.34 8.06 7.95 7.79 8.24 7.48

Total Suspended Solids mg/L <3.0 <3.0 <3.0 <3.0 3.3 3.3 <3.0 <3.0 3.3 <3.0 <3.0 <3.0 5.6 <3.0 <3.0 <3.0 <3.0 <3.0

Total Dissolved Solids mg/L

Turbidity NTU 0.79 0.52 0.53 0.19 0.22 0.71 0.22 0.41 0.41 0.4 0.32 0.31 0.4 0.18 0.2 0.32 0.11 0.22

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L

Alkalinity, Carbonate (as CaCO3) mg/L

Alkalinity, Hydroxide (as CaCO3) mg/L

Alkalinity, Total (as CaCO3) mg/L 59.7 23.2 17.8 85.4 8.7 86.7 8.6 9.8 22.9 11.3 11.2 47 106 54.3 40.3 26.6 111 11.9

Ammonia, Total (as N) mg/L <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020

Bromide (Br) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Chloride (Cl) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Fluoride (F) mg/L 0.026 0.026 0.028 0.021 <0.020 0.028 <0.020 0.021 0.024 0.021 <0.020 <0.020 0.039 <0.020 0.046 0.04 0.03 0.021

Nitrate and Nitrite (as N) mg/L

Nitrate (as N) mg/L <0.0050 0.0407 0.0339 <0.0050 <0.0050 <0.0050 <0.0050 0.014 0.0545 0.0135 <0.0050 0.0892 0.0153 0.104 0.087 0.0262 <0.0050 <0.0050

Nitrite (as N) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Orthophosphate-Dissolved (as P) mg/L <0.0010 <0.0010 <0.0010 0.0015 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0012 <0.0010 0.0021 <0.0010 0.0013 <0.0010

Phosphorus (P)-Total mg/L 0.0047 <0.0020 0.004 0.0033 0.0021 0.0024 0.0035 0.0023 0.0044 0.0025 0.0027 0.0021 0.0096 0.0021 0.0046 0.0033 <0.0020 0.003

Sulfate (SO4) mg/L 8.34 1.58 1.35 4.58 2.57 6.19 1.99 1.62 4.82 1.63 1.16 3.63 16.4 4.24 2.78 1.51 6.94 3.78

Cyanides

Cyanide, Weak Acid Diss mg/L

Cyanide, Total mg/L <0.0050 <0.0050 <0.0050 0.0467 <0.0050 <0.0050 0.0079 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.0158 0.0545 0.0655 0.0086 0.0594 0.0176 0.0643 0.0616 0.0624 0.0635 0.062 0.0197 0.0097 0.0089 0.023 0.0275 0.0092 0.03

Antimony (Sb) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Arsenic (As) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Barium (Ba) mg/L <0.020 <0.020 <0.020 0.024 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.032 <0.020

Beryllium (Be) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Bismuth (Bi) mg/L

Boron (B) mg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Cadmium (Cd) mg/L <0.000010 <0.000010 <0.000010 0.000012 0.000011 <0.000010 0.000013 <0.000010 0.000014 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000021 <0.000010 0.000016 <0.000010

Calcium (Ca) mg/L 18.7 7.93 6.04 32.9 3.13 32 2.99 3.68 7.88 3.59 4.27 17.3 31.3 20 14.4 8.6 40.5 3.97

Chromium (Cr) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Cobalt (Co) mg/L <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030

Copper (Cu) mg/L <0.0010 <0.0010 <0.0010 <0.0010 0.0011 <0.0010 0.0037 <0.0010 0.0018 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0017 <0.0010

Iron (Fe) mg/L <0.030 0.04 0.05 <0.030 <0.030 <0.030 <0.030 <0.030 0.067 0.033 0.033 0.041 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030

Lead (Pb) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Lithium (Li) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Magnesium (Mg) mg/L 5.51 0.63 0.6 3.03 1.03 4.21 1.04 0.49 1.21 0.48 0.42 1.9 10.5 2.13 1.08 0.85 4.31 1.38

Manganese (Mn) mg/L <0.00030 0.00253 0.00607 0.00054 0.00116 0.00203 0.0009 0.00181 0.00354 0.00206 0.00277 0.00157 0.00074 0.00065 0.00158 0.00624 0.00226 0.00155

Mercury (Hg) mg/L <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020

Molybdenum (Mo) mg/L <0.0010 0.0012 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0014 <0.0010 0.0015 <0.0010 <0.0010 <0.0010 <0.0010 0.0026 0.0012 <0.0010 <0.0010

Nickel (Ni) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Phosphorus (P) mg/L

Potassium (K) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Selenium (Se) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site J1 S1 S2 A1 J2 BK0 BK2 H1 H2 H3 H3T H4P J1 H4P S1 S2 A1 J2

Sample Name on Lab Outputs J1 S1 S2 A1 J2 BH0 BH2 H1 H2 H3 H3T H4P J1 H4P S1 S2 A1 J2

Lab Sample ID L648741-1 L648741-10 L648741-11 L648741-12 L648741-2 L648741-3 L648741-4 L648741-5 L648741-6 L648741-7 L648741-8 L648741-9 L660770-1 L660770-10 L660770-11 L660770-12 L660770-13 L660770-2

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 23-Jun-08 25-Jun-08 25-Jun-08 25-Jun-08 24-Jun-08 23-Jun-08 24-Jun-08 25-Jun-08 25-Jun-08 25-Jun-08 25-Jun-08 25-Jun-08 22-Jul-08 23-Jul-08 23-Jul-08 23-Jul-08 22-Jul-08 22-Jul-08

Time Sampled 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes no yes yes yes yes yes yes yes yes

Total Metals (cont'd)

Silicon (Si) mg/L

Silver (Ag) mg/L <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020

Sodium (Na) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Strontium (Sr) mg/L

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020

Thorium (Th) mg/L

Tin (Sn) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Uranium (U) mg/L <0.00020 0.00106 0.00124 <0.00020 <0.00020 0.00022 <0.00020 0.00079 0.00024 0.00082 0.00025 <0.00020 0.00066 <0.00020 0.00242 0.00167 0.00028 <0.00020

Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Zinc (Zn) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Zirconium (Zr) mg/L

Dissolved Metals

Dissolved Metals Filtration Location -

Aluminum (Al) mg/L 0.0157 0.027 0.0345 0.0056 0.0546 0.0066 0.065 0.048 0.0252 0.0412 0.0466 0.0096 0.0151 0.0084 0.0318 0.0196 <0.0050 0.0239

Antimony (Sb) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Arsenic (As) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Barium (Ba) mg/L <0.020 <0.020 <0.020 0.024 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.032 <0.020

Beryllium (Be) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Bismuth (Bi) mg/L

Boron (B) mg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Cadmium (Cd) mg/L 0.000028 0.000037 <0.000010 0.000017 0.000224 0.000012 0.000031 0.00002 0.000018 0.000019 0.000017 0.000012 <0.000010 <0.000010 0.000011 <0.000010 <0.000010 <0.000010

Calcium (Ca) mg/L 18 7.89 6.29 33.1 3.18 31.9 3.25 3.88 8.15 3.64 4.19 17.1 31.5 20 14.3 8.54 40.3 3.94

Chromium (Cr) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Cobalt (Co) mg/L <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030

Copper (Cu) mg/L 0.0013 <0.0010 <0.0010 0.0018 0.0016 <0.0010 0.004 0.0024 0.0019 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Iron (Fe) mg/L <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030

Lead (Pb) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00068 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00066 <0.00050 <0.00050 <0.00050 <0.00050

Lithium (Li) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Magnesium (Mg) mg/L 5.42 0.61 0.61 3.04 1.04 4.18 1.06 0.57 1.24 0.49 0.41 1.89 10.5 2.11 1.06 0.84 4.3 1.37

Manganese (Mn) mg/L 0.0005 0.00045 0.00144 <0.00030 0.00145 <0.00030 0.00088 0.00057 0.0013 0.00051 0.00091 0.00044 <0.00030 0.00032 0.00044 0.00207 <0.00030 <0.00030

Mercury (Hg) mg/L <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020

Molybdenum (Mo) mg/L <0.0010 0.0012 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0015 <0.0010 0.0015 <0.0010 <0.0010 <0.0010 <0.0010 0.0027 0.0012 <0.0010 <0.0010

Nickel (Ni) mg/L <0.0010 <0.0010 <0.0010 <0.0010 0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Phosphorus (P) mg/L

Potassium (K) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Selenium (Se) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Silicon (Si) mg/L

Silver (Ag) mg/L <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020

Sodium (Na) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Strontium (Sr) mg/L

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020

Thorium (Th) mg/L

Tin (Sn) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Uranium (U) mg/L 0.00021 0.00093 0.0012 <0.00020 <0.00020 0.00022 <0.00020 0.00073 0.00024 0.00078 0.00024 <0.00020 0.00065 <0.00020 0.0023 0.00163 0.00027 <0.00020

Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Zinc (Zn) mg/L <0.0050 <0.0050 <0.0050 <0.0050 0.0063 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Zirconium (Zr) mg/L

Notes:

*See methods for discussion on excluded samples.

Page 12 of 88



Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site BK0 BK2 H1 field blank H2 H3 H3T A1 J1 J2 BK0 BK1 S1 S2 H1 H2 H3 H3T

Sample Name on Lab Outputs BK0 BK2 H1

H1D / Field 

Blank H2 H3 H3T A1 J1 J2 Bk0 Bk1 S1 S2 H1 H2 H3 H3T

Lab Sample ID L660770-3 L660770-4 L660770-5 L660770-6 L660770-7 L660770-8 L660770-9 AW7001/13 AW7002/14 AW7003/15 AW7004/16 AW7005/17 AW7006/18 AW7007/19 AW7008/20 AW7009/21 AW7010/22 AW7011/23

Lab ALS ALS ALS ALS ALS ALS ALS Cantest Cantest Cantest Cantest Cantest Cantest Cantest Cantest Cantest Cantest Cantest

Date Sampled 22-Jul-08 22-Jul-08 23-Jul-08 23-Jul-08 23-Jul-08 23-Jul-08 23-Jul-08 28-Aug-08 28-Aug-08 28-Aug-08 28-Aug-08 28-Aug-08 29-Aug-08 29-Aug-08 29-Aug-08 29-Aug-08 29-Aug-08 29-Aug-08

Time Sampled 00:00 00:00 00:00 00:00 00:00 00:00 00:00 3:00pm 3:30pm 2:30pm

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes no yes yes yes yes yes yes yes yes yes yes no yes

Physical Tests

Conductivity uS/cm 232 31.9 41.3 7.8 80.4 41.4 41.1

Hardness (as CaCO3) mg/L 125 15.1 17.8 <0.70 36.5 17.8 17.1

pH pH units 8.35 7.42 7.62 5.78 7.87 7.63 7.71

Total Suspended Solids mg/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

Total Dissolved Solids mg/L

Turbidity NTU 0.17 0.14 0.27 <0.10 0.19 0.24 0.24

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L

Alkalinity, Carbonate (as CaCO3) mg/L

Alkalinity, Hydroxide (as CaCO3) mg/L

Alkalinity, Total (as CaCO3) mg/L 115 11.4 16.7 3.7 32.5 16.9 20

Ammonia, Total (as N) mg/L <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020

Bromide (Br) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Chloride (Cl) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Fluoride (F) mg/L 0.038 <0.020 0.034 <0.020 0.033 0.035 <0.020

Nitrate and Nitrite (as N) mg/L

Nitrate (as N) mg/L <0.0050 <0.0050 0.0171 <0.0050 0.0751 0.0199 0.0117

Nitrite (as N) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Orthophosphate-Dissolved (as P) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Phosphorus (P)-Total mg/L 0.0021 0.0022 0.0023 <0.0020 0.0023 0.0024 0.0025

Sulfate (SO4) mg/L 9.51 2.95 2.66 <0.50 7.46 2.68 1.43

Cyanides

Cyanide, Weak Acid Diss mg/L

Cyanide, Total mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.007 0.037 0.0225 <0.0050 0.0237 0.0233 0.025 <0.001 0.005291815 0.018963224 0.001266791 0.006806212 0.029231213 0.014639106 0.016453275 0.013822475 0.016797166 0.028303816

Antimony (Sb) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Arsenic (As) mg/L <0.00050 <0.00050 <0.00050 <0.00050 0.00058 <0.00050 <0.00050 0.005727423 0.005155002 0.001089762 0.006777507 0.005079598 0.002950707 0.002020186 0.001553711 0.00263444 0.0015044 0.001344678

Barium (Ba) mg/L <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.032705973 0.013528106 0.004433382 0.014005617 0.008693468 0.008624971 0.005602863 0.005479971 0.008711985 0.005365692 0.006273143

Beryllium (Be) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Bismuth (Bi) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Boron (B) mg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cadmium (Cd) mg/L <0.000010 0.000011 <0.000010 <0.000010 0.000012 0.000013 <0.000010 1.82737E-05 1.35676E-05 1.88943E-05 1.5076E-05 1.49691E-05 1.91098E-05 1.68427E-05 2.02627E-05 2.06079E-05 2.33324E-05 2.09139E-05

Calcium (Ca) mg/L 40 3.78 5.81 <0.10 11.8 5.84 5.97 37.8 32.9 4.06 40.2 29.7 14.4 8.8 5.75 10.3 5.5 5.41

Chromium (Cr) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Cobalt (Co) mg/L <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Copper (Cu) mg/L <0.0010 0.0034 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.000598356 0.000622893 0.000992636 0.000444156 0.00071949 0.000426556 0.000330079 0.000458062 0.000751785 0.000407152 0.000427254

Iron (Fe) mg/L <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.02 <0.010 0.02 <0.010 0.01

Lead (Pb) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.000800113 <0.0002

Lithium (Li) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.001 <0.001 <0.001 <0.001 0.002230757 0.001184471 <0.001 <0.001 <0.001 <0.001 <0.001

Magnesium (Mg) mg/L 6.18 1.35 0.79 <0.10 1.79 0.78 0.53 4.59 12 1.56 7.21 4.73 1.21 1.03 0.84 1.68 0.85 0.58

Manganese (Mn) mg/L 0.00031 0.00042 0.00085 <0.00030 0.00272 0.0008 0.00089 <0.0002 0.000245983 0.001434558 <0.0002 0.000677565 0.002524134 0.005380683 0.00070452 0.00171727 0.000736865 0.001128936

Mercury (Hg) mg/L <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020

Molybdenum (Mo) mg/L <0.0010 <0.0010 0.0022 <0.0010 0.0012 0.0022 0.0015 0.000329008 0.000248377 <0.0001 0.000304513 0.000228175 0.002873637 0.001281256 0.001935316 0.001055424 0.001909189 0.000907199

Nickel (Ni) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.001338219 0.001229668 0.000369825 0.001045965 0.00094624 0.000266786 0.000496399 <0.0002 <0.0002 <0.0002 <0.0002

Phosphorus (P) mg/L <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030

Potassium (K) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 0.4 0.59 0.25 0.63 0.51 0.66 0.66 0.67 0.97 0.64 0.49

Selenium (Se) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0002 0.000224346 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site BK0 BK2 H1 field blank H2 H3 H3T A1 J1 J2 BK0 BK1 S1 S2 H1 H2 H3 H3T

Sample Name on Lab Outputs BK0 BK2 H1

H1D / Field 

Blank H2 H3 H3T A1 J1 J2 Bk0 Bk1 S1 S2 H1 H2 H3 H3T

Lab Sample ID L660770-3 L660770-4 L660770-5 L660770-6 L660770-7 L660770-8 L660770-9 AW7001/13 AW7002/14 AW7003/15 AW7004/16 AW7005/17 AW7006/18 AW7007/19 AW7008/20 AW7009/21 AW7010/22 AW7011/23

Lab ALS ALS ALS ALS ALS ALS ALS Cantest Cantest Cantest Cantest Cantest Cantest Cantest Cantest Cantest Cantest Cantest

Date Sampled 22-Jul-08 22-Jul-08 23-Jul-08 23-Jul-08 23-Jul-08 23-Jul-08 23-Jul-08 28-Aug-08 28-Aug-08 28-Aug-08 28-Aug-08 28-Aug-08 29-Aug-08 29-Aug-08 29-Aug-08 29-Aug-08 29-Aug-08 29-Aug-08

Time Sampled 00:00 00:00 00:00 00:00 00:00 00:00 00:00 3:00pm 3:30pm 2:30pm

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes no yes yes yes yes yes yes yes yes yes yes no yes

Total Metals (cont'd)

Silicon (Si) mg/L 3.31 3.76 2.85 4.28 3.35 4.23 3.69 3.8 3.6 3.74 2.89

Silver (Ag) mg/L <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.000106164 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005

Sodium (Na) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 0.91 1.5 0.55 1.56 0.89 1.6 1.48 1.38 1.37 1.41 0.93

Strontium (Sr) mg/L 0.159139822 0.197151359 0.018557759 0.20530522 0.154422559 0.06256456 0.049607386 0.037723598 0.046541504 0.037739125 0.019188844

Sulphur (S) mg/L

Tellurium (Te) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Thallium (Tl) mg/L <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Thorium (Th) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Tin (Sn) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.000489865 0.00087134 0.000653338 0.000579676 0.000709061 0.000645814 0.001430581 0.000852248 0.001053853 0.000849108 0.000904404

Uranium (U) mg/L 0.00045 <0.00020 0.00088 <0.00020 0.00035 0.00087 0.00024 0.000345683 0.001029294 <0.0001 0.000701059 0.000182346 0.002471296 0.001965968 0.001019804 0.000364023 0.00100153 0.000238166

Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 5.80458E-05 5.00417E-05 <0.00005 6.29115E-05 6.30486E-05 0.000196494 0.000188008 0.000125677 0.000142166 0.000121999 9.53089E-05

Zinc (Zn) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.001 <0.001 0.001517721 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Zirconium (Zr) mg/L <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

Dissolved Metals

Dissolved Metals Filtration Location -

Aluminum (Al) mg/L 0.0073 0.0351 0.0182 <0.0050 0.012 0.0173 0.0215 <0.001 0.004484334 0.012116609 0.001678718 0.003538167 0.005704068 0.028288407 0.013687829 0.009099978 0.013718917 0.019237683

Antimony (Sb) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Arsenic (As) mg/L <0.00050 <0.00050 <0.00050 <0.00050 0.00055 <0.00050 <0.00050 0.005379828 0.004761539 0.000981743 0.005296894 0.004551682 0.002345254 0.001913654 0.001292126 0.002667234 0.001296484 0.001202368

Barium (Ba) mg/L <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.030665724 0.014448978 0.004648299 0.014701488 0.009828515 0.008284947 0.006965385 0.005896954 0.009560678 0.005795489 0.006839377

Beryllium (Be) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Bismuth (Bi) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Boron (B) mg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cadmium (Cd) mg/L <0.000010 0.000011 0.000042 <0.000010 0.000011 0.000036 0.000017 1.78817E-05 1.87271E-05 2.14914E-05 1.40249E-05 1.94908E-05 2.49838E-05 6.47173E-05 3.96549E-05 3.54947E-05 3.11429E-05 9.54045E-05

Calcium (Ca) mg/L 40 3.81 5.83 <0.10 11.7 5.85 5.96 38 32.2 4.29 38.5 30.4 13.6 10.9 6.09 11.7 6.07 6.08

Chromium (Cr) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Cobalt (Co) mg/L <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Copper (Cu) mg/L <0.0010 0.0034 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.000892325 0.000616062 0.000767075 0.00049224 0.000642458 0.000670417 0.000594516 0.000529732 0.000837925 0.000529125 0.000897244

Iron (Fe) mg/L <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.01 <0.010 <0.010 <0.010 <0.010

Lead (Pb) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Lithium (Li) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.001 <0.001 <0.001 <0.001 0.002041684 0.001149457 <0.001 0.00124075 <0.001 <0.001 <0.001

Magnesium (Mg) mg/L 6.17 1.36 0.78 <0.10 1.77 0.78 0.53 4.13 10.9 1.44 6.65 4.47 1.04 1.02 0.8 1.77 0.79 0.54

Manganese (Mn) mg/L <0.00030 <0.00030 0.00035 <0.00030 0.00124 <0.00030 <0.00030 0.000373113 0.000426811 0.000435851 0.000433903 0.000425201 0.000844695 0.003869442 0.000640385 0.001130515 0.000635582 0.000662125

Mercury (Hg) mg/L <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020

Molybdenum (Mo) mg/L <0.0010 <0.0010 0.0023 <0.0010 0.0012 0.0022 0.0015 0.000340278 0.000248303 <0.0001 0.000334277 0.000256271 0.002932506 0.001381279 0.002002594 0.001179836 0.001989904 0.000910682

Nickel (Ni) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.00152885 0.001219694 0.000670562 0.001551246 0.001332622 0.000515799 0.000460755 0.000246707 0.000450597 0.000206987 0.000296044

Phosphorus (P) mg/L <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030

Potassium (K) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 0.42 0.59 0.24 0.64 0.55 0.67 0.71 0.67 1.07 0.67 0.54

Selenium (Se) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.000342678 0.000538298 <0.0002 0.000442626 0.000307991 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Silicon (Si) mg/L 3.08 3.43 2.76 4.16 3.39 3.66 3.77 3.65 3.86 3.65 2.88

Silver (Ag) mg/L <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005

Sodium (Na) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 0.83 1.37 0.49 1.42 0.81 1.43 1.51 1.33 1.38 1.32 0.88

Strontium (Sr) mg/L 0.149820675 0.185192925 0.019699844 0.189198158 0.148670466 0.055889658 0.047644759 0.035006637 0.044455483 0.035136399 0.021083827

Sulphur (S) mg/L

Tellurium (Te) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Thallium (Tl) mg/L <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Thorium (Th) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Tin (Sn) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.00039457 0.000956123 0.000230971 0.000691676 0.000354048 <0.0002 <0.0002 <0.0002 0.000441535 0.000233606 <0.0002

Uranium (U) mg/L 0.00048 <0.00020 0.00084 <0.00020 0.00032 0.00081 0.00023 0.000342503 0.00101176 <0.0001 0.000663604 0.000184779 0.002371773 0.001873798 0.000955455 0.000360264 0.000946904 0.000225148

Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.000143139 0.000215427 7.58186E-05 0.000220901 0.000247039 0.0004762 0.000367748 0.00018078 0.000307154 0.000217663 0.000194309

Zinc (Zn) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.003100239 0.007669619 0.006281717 0.00826872 0.005816513 0.013069016 0.010902465 0.005573228 0.006123253 0.003705425 0.003611754

Zirconium (Zr) mg/L <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site H4P S1 H1 H3T H4P A1 S2 J1 J2 BK0 BK1 H1 H2 H4P H3T BK0 BK1 H1

Sample Name on Lab Outputs H4P S1 H1-D H3T H4P A1 S2 J1 J2 BKO BK-1 H1 H2 H4P H3T BK0 BK1 H1

Lab Sample ID AW7012/24 A852093-1 A852093-10 A852093-11 A852093-12 A852093-13 A852093-2 A852093-3 A852093-5 A852093-6 A852093-7 A852093-8 A852093-9 L93471 L93472 L93473 L93474 L93475

Lab Cantest Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 29-Aug-08 26-Sep-08 26-Sep-08 26-Sep-08 26-Sep-08 26-Sep-08 26-Sep-08 26-Sep-08 26-Sep-08 26-Sep-08 26-Sep-08 26-Sep-08 26-Sep-08 26-Sep-08 27-Sep-08 23-Sep-08 24-Sep-08 27-Sep-08

Time Sampled 11:00:00 AM 9:10:00 AM 2:20:00 PM 5:45:00 PM 11:40:00 AM

Depth for Lake Samples (m)

COC Number F80805 F80805 F80805 F80805 F80805

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Physical Tests

Conductivity uS/cm

Hardness (as CaCO3) mg/L 41.1 21 19.7 58.9 126 31 146 18.5 143 113 20.5 41.1 58.9 19.7 143 113 20.5

pH pH units 7.74 7.47 8.04 7.93 7.83 8.45 7.17 8.3 8.19 7.28 7.68

Total Suspended Solids mg/L

Total Dissolved Solids mg/L

Turbidity NTU 0.17 0.09 0.2 0.06 0.7 0.56 0.06

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L

Alkalinity, Carbonate (as CaCO3) mg/L

Alkalinity, Hydroxide (as CaCO3) mg/L

Alkalinity, Total (as CaCO3) mg/L

Ammonia, Total (as N) mg/L

Bromide (Br) mg/L

Chloride (Cl) mg/L

Fluoride (F) mg/L

Nitrate and Nitrite (as N) mg/L

Nitrate (as N) mg/L

Nitrite (as N) mg/L

Orthophosphate-Dissolved (as P) mg/L

Phosphorus (P)-Total mg/L

Sulfate (SO4) mg/L

Cyanides

Cyanide, Weak Acid Diss mg/L

Cyanide, Total mg/L

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.005427622 0.0086 0.0153 0.0619 0.0066 0.0024 0.0138 0.0055 0.0175 0.004 0.0067 0.0183 0.0302 0.0066 0.0619 0.004 0.0067 0.0183

Antimony (Sb) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Arsenic (As) mg/L 0.00344303 0.0001 0.00014 0.00013 0.0004 0.00017 0.00011 0.00021 0.00007 0.0002 0.00018 0.00014 0.00063 0.0004 0.00013 0.0002 0.00018 0.00014

Barium (Ba) mg/L 0.005277313 0.00823 0.00603 0.00814 0.00579 0.0319 0.00599 0.0134 0.00457 0.0145 0.00963 0.00608 0.0105 0.00579 0.00814 0.0145 0.00963 0.00608

Beryllium (Be) mg/L <0.0002 <0.00001 <0.00008 <0.00009 <0.00010 <0.00011 <0.00001 <0.00001 <0.00003 <0.00004 <0.00005 <0.00006 <0.00007 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001

Bismuth (Bi) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050

Cadmium (Cd) mg/L <0.000005 <0.000005 0.000006 <0.000005 <0.000005 0.000006 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0.000006 0.000013 <0.000005 <0.000005 <0.000005 <0.000005 0.000006

Calcium (Ca) mg/L 17.6 14.5 6.82 6.77 19.7 42.5 10.5 36.3 4.54 43.9 36.2 6.64 13.1 19.7 6.77 43.9 36.2 6.64

Chromium (Cr) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Cobalt (Co) mg/L <0.0002 0.00001 0.000011 0.000036 0.000017 0.000014 0.000014 0.00001 0.000025 0.000012 0.000015 0.000013 0.000044 0.000017 0.000036 0.000012 0.000015 0.000013

Copper (Cu) mg/L 0.000483089 0.00021 0.00034 0.00055 0.00035 0.00038 0.00033 0.00022 0.00054 0.00021 0.0003 0.00048 0.00076 0.00035 0.00055 0.00021 0.0003 0.00048

Iron (Fe) mg/L <0.010 0.005 0.011 0.061 0.006 0.009 0.027 0.002 0.01 0.004 0.005 0.015 0.047 0.006 0.061 0.004 0.005 0.015

Lead (Pb) mg/L <0.0002 0.000011 0.000028 0.000079 0.000019 0.000019 0.000142 0.000011 0.00003 0.000014 0.000017 0.00005 0.000113 0.000019 0.000079 0.000014 0.000017 0.00005

Lithium (Li) mg/L <0.001 <0.0001 0.0015 <0.0001 <0.0001 <0.0001 0.003 0.0011 <0.0001 0.0008 <0.0001 0.0015 0.0007 <0.0005 <0.0005 0.0008 <0.0005 0.0015

Magnesium (Mg) mg/L 2.16 1.2 0.96 0.67 2.36 4.93 1.15 13.5 1.74 8.12 5.47 0.95 2.05 2.36 0.67 8.12 5.47 0.95

Manganese (Mn) mg/L 0.000447147 0.00062 0.00063 0.00545 0.00056 0.00022 0.00372 0.00019 0.00085 0.00041 0.00045 0.00101 0.00408 0.00056 0.00545 0.00041 0.00045 0.00101

Mercury (Hg) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.00002 0.00001 0.00001 <0.00002 <0.00001 <0.00001 0.00002 0.00001 0.00001

Molybdenum (Mo) mg/L 0.000184316 0.00325 0.00221 0.00074 0.00022 0.00033 0.00147 0.00029 <0.0002 0.00035 0.00028 0.0022 0.00103 0.00022 0.00074 0.00035 0.00028 0.0022

Nickel (Ni) mg/L 0.000361809 0.00004 0.00004 0.0001 0.00011 0.00019 0.00008 0.00013 0.00045 0.00008 0.00012 0.00006 0.00012 0.00011 0.0001 0.00008 0.00012 0.00006

Phosphorus (P) mg/L <0.030

Potassium (K) mg/L 0.2 0.67 0.71 0.56 0.2 0.39 0.73 0.58 0.23 0.67 0.56 0.69 1.19 0.2 0.56 0.67 0.56 0.69

Selenium (Se) mg/L <0.0002 0.00004 0.00004 0.00013 0.00012 0.00032 0.00004 0.00033 0.00006 0.00023 0.00011 0.00004 0.0001 0.00012 0.00013 0.00023 0.00011 0.00004

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site H4P S1 H1 H3T H4P A1 S2 J1 J2 BK0 BK1 H1 H2 H4P H3T BK0 BK1 H1

Sample Name on Lab Outputs H4P S1 H1-D H3T H4P A1 S2 J1 J2 BKO BK-1 H1 H2 H4P H3T BK0 BK1 H1

Lab Sample ID AW7012/24 A852093-1 A852093-10 A852093-11 A852093-12 A852093-13 A852093-2 A852093-3 A852093-5 A852093-6 A852093-7 A852093-8 A852093-9 L93471 L93472 L93473 L93474 L93475

Lab Cantest Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 29-Aug-08 26-Sep-08 26-Sep-08 26-Sep-08 26-Sep-08 26-Sep-08 26-Sep-08 26-Sep-08 26-Sep-08 26-Sep-08 26-Sep-08 26-Sep-08 26-Sep-08 26-Sep-08 27-Sep-08 23-Sep-08 24-Sep-08 27-Sep-08

Time Sampled 11:00:00 AM 9:10:00 AM 2:20:00 PM 5:45:00 PM 11:40:00 AM

Depth for Lake Samples (m)

COC Number F80805 F80805 F80805 F80805 F80805

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Total Metals (cont'd)

Silicon (Si) mg/L 3.35 4.21 4.25 3.37 3.52 4.12 4.32 3.74 2.78 4.66 3.52 4.13 4.08 3.52 3.37 4.66 3.52 4.13

Silver (Ag) mg/L <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

Sodium (Na) mg/L 0.81 1.52 1.56 1.02 0.89 0.93 1.65 1.69 0.53 1.72 0.96 1.56 1.6 0.89 1.02 1.72 0.96 1.56

Strontium (Sr) mg/L 0.054120146 0.0582 0.038 0.0215 0.0514 0.148 0.0491 0.19 0.0195 0.195 0.154 0.0384 0.0484 0.0514 0.0215 0.195 0.154 0.0384

Sulphur (S) mg/L <3 <3 7 3 <3

Tellurium (Te) mg/L <0.0002

Thallium (Tl) mg/L <0.00002 <0.00002 0.000002 0.000002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.000002 <0.000002 0.000003 0.000003 <0.000002 0.000002 0.000002 <0.000002 0.000003

Thorium (Th) mg/L <0.0001

Tin (Sn) mg/L <0.0002 0.00001 0.00002 0.00003 0.00002 0.00003 0.00013 0.00002 0.00002 0.00004 0.00001 0.00003 0.00002 0.00002 0.00003 0.00004 0.00001 0.00003

Titanium (Ti) mg/L 0.000451523 <0.0002 <0.0002 0.0026 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.0006 0.0014 <0.0005 0.0026 <0.0005 <0.0005 0.0006

Uranium (U) mg/L <0.0001 0.00305 0.00104 0.000255 0.000113 0.000367 0.00248 0.00118 0.000016 0.00078 0.000224 0.0011 0.000408 0.000113 0.000255 0.00078 0.000224 0.0011

Vanadium (V) mg/L <0.00005 0.0002 0.0002 0.0004 <0.00005 <0.00005 0.0003 <0.00005 <0.00005 <0.00005 <0.00005 0.0002 0.0003 <0.0002 0.0004 <0.0002 <0.0002 0.0002

Zinc (Zn) mg/L <0.001 0.0002 0.0004 0.001 0.0005 0.0011 0.0003 0.0002 0.0004 0.0004 0.0001 0.0006 0.0014 0.0005 0.001 0.0004 0.0001 0.0006

Zirconium (Zr) mg/L <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Metals

Dissolved Metals Filtration Location -

Aluminum (Al) mg/L 0.003362756 0.0081 0.0159 0.0202 0.0054 0.0016 0.0106 0.0071 0.0149 0.0036 0.0041 0.0124 0.0125 0.0054 0.0202 0.0036 0.0041 0.0124

Antimony (Sb) mg/L <0.0002 <0.0002 0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.0002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Arsenic (As) mg/L 0.003374511 0.0001 0.00015 0.00009 0.00037 0.00016 0.00011 0.00023 0.00007 0.00019 0.00018 0.00014 0.00055 0.00037 0.00009 0.00019 0.00018 0.00014

Barium (Ba) mg/L 0.006015987 0.00871 0.007 0.00787 0.00652 0.0368 0.00627 0.0141 0.00508 0.0151 0.0103 0.00669 0.0107 0.00652 0.00787 0.0151 0.0103 0.00669

Beryllium (Be) mg/L <0.0002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001

Bismuth (Bi) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050

Cadmium (Cd) mg/L 1.15614E-05 0.000005 0.00001 0.000008 0.000007 0.000008 <0.000005 <0.000005 0.000005 <0.000005 <0.000005 0.000006 0.000023 0.000007 0.000008 <0.000005 <0.000005 0.000006

Calcium (Ca) mg/L 18.3 14.9 7.43 7.05 20.7 49.5 10.5 41.3 5.32 47 37.4 7.3 13.1 20.7 7.05 47 37.4 7.3

Chromium (Cr) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Cobalt (Co) mg/L <0.0002 0.000008 0.000013 0.000013 0.000012 0.000011 0.000008 0.00001 0.000018 0.000009 0.00001 0.000008 0.000014 0.000012 0.000013 0.000009 0.00001 0.000008

Copper (Cu) mg/L 0.000677971 0.00034 0.0009 0.00057 0.00069 0.00049 0.00035 0.00051 0.001 0.00059 0.00043 0.00073 0.0006 0.00069 0.00057 0.00059 0.00043 0.00073

Iron (Fe) mg/L <0.010 0.004 0.011 0.008 0.003 0.002 0.017 0.004 0.007 0.003 0.001 0.007 0.01 0.003 0.008 0.003 0.001 0.007

Lead (Pb) mg/L <0.0002 0.00017 0.000243 0.000527 0.000027 0.000012 0.000236 0.000052 0.000177 0.000017 0.000027 0.000026 0.000305 0.000027 0.000527 0.000017 0.000027 0.000026

Lithium (Li) mg/L <0.001 0.0005 0.0016 <0.001 <0.001 0.0005 0.0032 0.0011 <0.001 0.0009 <0.0001 0.0017 0.0007 <0.0005 <0.0005 0.0009 <0.0005 0.0017

Magnesium (Mg) mg/L 1.98 1.15 1.02 0.64 2.42 5.37 1.1 15 1.74 8.22 5.25 0.98 1.95 2.42 0.64 8.22 5.25 0.98

Manganese (Mn) mg/L 0.000541857 0.00055 0.00045 0.0003 0.00028 0.00009 0.00189 0.00024 0.00044 0.00025 0.00011 0.00031 0.00097 0.00028 0.0003 0.00025 0.00011 0.00031

Mercury (Hg) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001

Molybdenum (Mo) mg/L 0.00020689 0.00335 0.00232 0.00081 0.00023 0.00035 0.00145 0.00027 <0.00005 0.00035 0.00029 0.00222 0.00107 0.00023 0.00081 0.00035 0.00029 0.00222

Nickel (Ni) mg/L 0.000633765 0.00007 0.00019 0.00008 0.0001 0.00017 0.00006 0.00016 0.00052 0.0001 0.00011 0.00006 0.00009 0.0001 0.00008 0.0001 0.00011 0.00006

Phosphorus (P) mg/L <0.030

Potassium (K) mg/L 0.23 0.68 0.79 0.59 0.22 0.45 0.74 0.68 0.25 0.72 0.6 0.78 1.2 0.22 0.59 0.72 0.6 0.78

Selenium (Se) mg/L <0.0002 <0.00001 <0.00001 <0.00001 <0.00001 0.00019 <0.00001 0.00032 <0.00001 0.00015 <0.00001 <0.00001 <0.00001 <0.00004 <0.00004 0.00015 <0.00004 <0.00004

Silicon (Si) mg/L 3.18 4.06 3.96 3.13 3.31 3.89 3.94 3.33 2.68 4.58 3.46 4.16 4 3.31 3.13 4.58 3.46 4.16

Silver (Ag) mg/L <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

Sodium (Na) mg/L 0.79 1.43 1.64 0.95 0.88 1.01 1.53 1.9 0.57 1.7 0.94 1.52 1.5 0.88 0.95 1.7 0.94 1.52

Strontium (Sr) mg/L 0.052161188 0.0612 0.0434 0.022 0.0541 0.171 0.0503 0.206 0.0204 0.205 0.161 0.0418 0.0498 0.0541 0.022 0.205 0.161 0.0418

Sulphur (S) mg/L <3 <3 6 3 <3

Tellurium (Te) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Thallium (Tl) mg/L <0.00002 <0.00002 <0.00002 0.000002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.000002 0.000002 <0.000002 <0.000002 <0.000002

Thorium (Th) mg/L <0.0001

Tin (Sn) mg/L <0.0002 0.00002 0.00003 0.00001 <0.00001 0.00001 0.00002 0.00004 0.00003 <0.00001 <0.00001 0.00001 0.00001 <0.00001 0.00001 <0.00001 <0.00001 0.00001

Titanium (Ti) mg/L 0.000215741 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.0005 0.0005 <0.0002 <0.0002 <0.0002 <0.0002 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Uranium (U) mg/L <0.0001 0.00316 0.00109 0.000192 0.000116 0.000402 0.00248 0.00124 0.000015 0.000808 0.000226 0.00104 0.000365 0.000116 0.000192 0.000808 0.000226 0.00104

Vanadium (V) mg/L 0.000128429 <0.00005 0.0004 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.0002 <0.00005 <0.00005 <0.00005 <0.00005 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Zinc (Zn) mg/L 0.006741761 0.0018 0.0017 0.0022 0.0009 0.001 0.0007 0.0009 0.0041 0.0008 0.001 0.0009 0.0031 0.0009 0.0022 0.0008 0.001 0.0009

Zirconium (Zr) mg/L <0.002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site H2 S1 S2 A1 J1 J2 H3 field blank S1 H4P A1 S2 J2 BK0 BK2 H1 H2 H1

Sample Name on Lab Outputs H2 S1 S2 A1 J1 J2 H3 H4P-B S1 H4P A1 S2 J2 BK0 BK2 H1 H2 H1-D

Lab Sample ID L93476 L93477 L93478 L93479 L93480 L93481 L93482 L93483 91031129-1 91031129-10 91031129-11 91031129-2 91031129-3 91031129-4 91031129-5 91031129-6 91031129-7 91031129-8

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Unknown Unknown Unknown Unknown Unknown Unknown Unknown Unknown Unknown Unknown

Date Sampled 26-Sep-08 25-Sep-08 25-Sep-08 23-Sep-08 23-Sep-08 24-Sep-08 26-Sep-08 26-Sep-08 28-Oct-08 28-Oct-08 28-Oct-08 28-Oct-08 28-Oct-08 28-Oct-08 28-Oct-08 28-Oct-08 28-Oct-08 28-Oct-08

Time Sampled 5:25:00 PM 11:55:00 AM 1:52:00 PM 8:30:00 AM 1:35:00 PM 4:51:00 PM 5:30:00 PM 11:20:00 AM

Depth for Lake Samples (m)

COC Number F80805 F80805 F80805 F80805 F80805 F80805 F80805 F109089

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes no yes yes yes yes yes yes yes yes yes yes yes

Physical Tests

Conductivity uS/cm 74 119 228 63 34 279 30 46 83 49

Hardness (as CaCO3) mg/L 41.1 41.1 31 126 146 18.5 21 <0.5 36 56 100 27 16 125 14 19 38 20

pH pH units 7.81 7.99 8.14 7.78 7.41 8.25 7.59 7.72

Total Suspended Solids mg/L <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Total Dissolved Solids mg/L

Turbidity NTU 0.11 0.13 <0.01 0.2 0.15 0.13 0.2 0.13 0.12 0.14

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L

Alkalinity, Carbonate (as CaCO3) mg/L

Alkalinity, Hydroxide (as CaCO3) mg/L

Alkalinity, Total (as CaCO3) mg/L 39.9 65.4 126 35.4 16.2 154 14 25.3 37.7 26.2

Ammonia, Total (as N) mg/L <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Bromide (Br) mg/L <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Chloride (Cl) mg/L 0.85 0.77 0.81 0.78 0.79 0.8 0.86 0.78 0.79 0.78

Fluoride (F) mg/L 0.06 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.06

Nitrate and Nitrite (as N) mg/L

Nitrate (as N) mg/L 0.12 0.15 <0.05 0.06 <0.05 <0.05 <0.05 <0.05 0.14 0.05

Nitrite (as N) mg/L <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

Orthophosphate-Dissolved (as P) mg/L <0.001 <0.001 0.001 <0.001 <0.001 0.001 0.001 <0.001 <0.001 <0.001

Phosphorus (P)-Total mg/L <0.001 <0.001 0.003 <0.001 0.003 0.001 0.002 0.002 <0.001 <0.001

Sulfate (SO4) mg/L

Cyanides

Cyanide, Weak Acid Diss mg/L

Cyanide, Total mg/L

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.0302 0.0086 0.0138 0.0024 0.0055 0.0175 0.0153 0.0005 0.018 0.013 0.016 0.029 0.025 0.014 0.04 0.029 0.027 0.034

Antimony (Sb) mg/L <0.00002 <0.00002 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Arsenic (As) mg/L 0.00063 0.0001 0.00011 0.00017 0.00021 0.00007 0.00014 <0.00002 0.0011 0.0016 0.002 0.001 0.0007 0.0021 0.0007 0.0009 0.0014 0.0009

Barium (Ba) mg/L 0.0105 0.00823 0.00599 0.0319 0.0134 0.00457 0.00603 0.00008 0.0066 0.0054 0.0292 0.0056 0.0036 0.0136 0.0042 0.0051 0.0096 0.0051

Beryllium (Be) mg/L <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Bismuth (Bi) mg/L <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Boron (B) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cadmium (Cd) mg/L 0.000013 <0.000005 <0.000005 0.000006 <0.000005 <0.000005 0.000006 <0.000005 0.000009 0.000006 0.000011 0.000009 0.000015 <0.000005 0.00003 0.00001 0.00001 0.000009

Calcium (Ca) mg/L 13.1 14.5 10.5 42.5 36.3 4.54 6.82 <0.05 11 19 31 9 4 35 3 6 11 6

Chromium (Cr) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Cobalt (Co) mg/L 0.000044 0.00001 0.000014 0.000014 0.00001 0.000025 0.000011 <0.000005 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Copper (Cu) mg/L 0.00076 0.00021 0.00033 0.00038 0.00022 0.00054 0.00034 <0.00005 0.0004 0.0005 0.0013 0.0015 0.001 0.0011 0.0045 0.0009 0.0007 0.0007

Iron (Fe) mg/L 0.047 0.005 0.027 0.009 0.002 0.01 0.011 <0.001 <0.010 <0.010 0.02 0.04 <0.010 0.01 0.01 0.02 0.01 0.01

Lead (Pb) mg/L 0.000113 0.000011 0.000142 0.000019 0.000011 0.00003 0.000028 <0.000005 <0.0002 <0.0002 <0.0002 <0.0002 0.0006 <0.0002 0.0004 <0.0002 <0.0002 <0.0002

Lithium (Li) mg/L 0.0007 <0.0005 0.003 <0.0005 0.0011 <0.0005 0.0015 <0.0005 <0.001 0.002 <0.001 <0.001 0.001 0.001 0.002 <0.001 <0.001 <0.001

Magnesium (Mg) mg/L 2.05 1.2 1.15 4.93 13.5 1.74 0.96 <0.05 1.06 2.44 4.63 1.08 1.42 8.65 1.27 0.95 1.92 0.93

Manganese (Mn) mg/L 0.00408 0.00062 0.00372 0.00022 0.00019 0.00085 0.00063 <0.00005 0.0005 0.0004 0.0008 0.0042 0.0007 0.001 0.0005 0.0006 0.001 0.0006

Mercury (Hg) mg/L <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Molybdenum (Mo) mg/L 0.00103 0.00325 0.00147 0.00033 0.00029 <0.00005 0.00221 <0.00005 0.0025 0.0002 0.0003 0.0013 <0.0001 0.0003 <0.0001 0.0019 0.0009 0.0019

Nickel (Ni) mg/L 0.00012 0.00004 0.00008 0.00019 0.00013 0.00045 0.00004 0.00004 <0.0002 0.0004 0.0011 <0.0002 0.0005 0.0011 0.0005 <0.0002 0.0002 <0.0002

Phosphorus (P) mg/L <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030

Potassium (K) mg/L 1.19 0.67 0.73 0.39 0.58 0.23 0.71 <0.05 0.55 0.19 0.4 0.67 0.21 0.69 0.17 0.62 0.97 0.6

Selenium (Se) mg/L 0.0001 0.00004 0.00004 0.00032 0.00033 0.00006 0.00004 <0.00004 <0.0002 <0.0002 0.0003 <0.0002 <0.0002 0.0004 <0.0002 <0.0002 <0.0002 <0.0002

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site H2 S1 S2 A1 J1 J2 H3 field blank S1 H4P A1 S2 J2 BK0 BK2 H1 H2 H1

Sample Name on Lab Outputs H2 S1 S2 A1 J1 J2 H3 H4P-B S1 H4P A1 S2 J2 BK0 BK2 H1 H2 H1-D

Lab Sample ID L93476 L93477 L93478 L93479 L93480 L93481 L93482 L93483 91031129-1 91031129-10 91031129-11 91031129-2 91031129-3 91031129-4 91031129-5 91031129-6 91031129-7 91031129-8

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Unknown Unknown Unknown Unknown Unknown Unknown Unknown Unknown Unknown Unknown

Date Sampled 26-Sep-08 25-Sep-08 25-Sep-08 23-Sep-08 23-Sep-08 24-Sep-08 26-Sep-08 26-Sep-08 28-Oct-08 28-Oct-08 28-Oct-08 28-Oct-08 28-Oct-08 28-Oct-08 28-Oct-08 28-Oct-08 28-Oct-08 28-Oct-08

Time Sampled 5:25:00 PM 11:55:00 AM 1:52:00 PM 8:30:00 AM 1:35:00 PM 4:51:00 PM 5:30:00 PM 11:20:00 AM

Depth for Lake Samples (m)

COC Number F80805 F80805 F80805 F80805 F80805 F80805 F80805 F109089

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes no yes yes yes yes yes yes yes yes yes yes yes

Total Metals (cont'd)

Silicon (Si) mg/L 4.08 4.21 4.32 4.12 3.74 2.78 4.25 <0.1 3.85 3.3 3.19 4 2.62 4.43 2.66 4.16 4.1 4.22

Silver (Ag) mg/L <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005

Sodium (Na) mg/L 1.6 1.52 1.65 0.93 1.69 0.53 1.56 0.11 1.43 1.01 1.05 1.58 0.56 1.81 0.48 1.58 1.6 1.55

Strontium (Sr) mg/L 0.0484 0.0582 0.0491 0.148 0.19 0.0195 0.038 <0.00005 0.0486 0.0542 0.1514 0.0461 0.0164 0.2118 0.0142 0.0361 0.0441 0.0357

Sulphur (S) mg/L 4 <3 <3 6 10 <3 <3 <3

Tellurium (Te) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Thallium (Tl) mg/L 0.000003 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 0.000002 <0.000002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Thorium (Th) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Tin (Sn) mg/L 0.00002 0.00001 0.00013 0.00003 0.00002 0.00002 0.00002 <0.00001 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.0004 <0.0002 <0.0002 <0.0002

Titanium (Ti) mg/L 0.0014 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0005 0.0004 0.0005 0.0007 0.0004 0.0007 0.0005 0.0007 0.0006 0.0007

Uranium (U) mg/L 0.000408 0.00305 0.00248 0.000367 0.00118 0.000016 0.00104 0.000006 0.0022 0.0001 0.0003 0.002 <0.0001 0.0008 <0.0001 0.0011 0.0003 0.0011

Vanadium (V) mg/L 0.0003 0.0002 0.0003 <0.0002 <0.0002 <0.0002 0.0002 <0.0002 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005

Zinc (Zn) mg/L 0.0014 0.0002 0.0003 0.0011 0.0002 0.0004 0.0004 0.0002 0.003 0.003 0.008 0.003 0.006 0.003 0.005 0.007 0.022 0.004

Zirconium (Zr) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

Dissolved Metals

Dissolved Metals Filtration Location -

Aluminum (Al) mg/L 0.0125 0.0081 0.0106 0.0016 0.0071 0.0149 0.0159 0.001 0.006 0.002 <0.001 0.009 0.019 <0.001 0.026 0.016 0.009 0.018

Antimony (Sb) mg/L 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.00002 <0.00002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Arsenic (As) mg/L 0.00055 0.0001 0.00011 0.00016 0.00023 0.00007 0.00015 <0.00002 0.0011 0.0017 0.0023 0.0011 0.0007 0.0026 0.0007 0.0009 0.0015 0.0008

Barium (Ba) mg/L 0.0107 0.00871 0.00627 0.0368 0.0141 0.00508 0.007 0.0001 0.0071 0.0051 0.0305 0.0053 0.0038 0.0142 0.0045 0.0051 0.0087 0.0053

Beryllium (Be) mg/L <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Bismuth (Bi) mg/L <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Boron (B) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cadmium (Cd) mg/L 0.000023 0.000005 <0.000005 0.000008 <0.000005 0.000005 0.00001 <0.000005 0.000005 <0.000005 0.000008 0.000006 <0.000005 <0.000005 0.000013 0.000006 0.000005 0.000005

Calcium (Ca) mg/L 13.1 14.9 10.5 49.5 41.3 5.32 7.43 <0.05 13 19 33 9 4 36 4 6 12 6

Chromium (Cr) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Cobalt (Co) mg/L 0.000014 0.000008 0.000008 0.000011 0.00001 0.000018 0.000013 <0.000005 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Copper (Cu) mg/L 0.0006 0.00034 0.00035 0.00049 0.00051 0.001 0.0009 0.00019 0.0003 0.0003 0.0005 0.0005 0.0006 0.0003 0.0028 0.0002 0.0005 0.0003

Iron (Fe) mg/L 0.01 0.004 0.017 0.002 0.004 0.007 0.011 <0.001 <0.010 <0.010 <0.010 0.01 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Lead (Pb) mg/L 0.000305 0.00017 0.000236 0.000012 0.000052 0.000177 0.000243 0.00002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Lithium (Li) mg/L 0.0007 0.0005 0.0032 0.0005 0.0011 <0.0005 0.0016 <0.0005 0.01 <0.001 <0.001 0.002 <0.001 <0.001 0.001 <0.001 <0.001 0.001

Magnesium (Mg) mg/L 1.95 1.15 1.1 5.37 15 1.74 1.02 <0.05 1 2.05 4.43 0.95 1.4 8.69 1.21 0.84 1.88 0.89

Manganese (Mn) mg/L 0.00097 0.00055 0.00189 0.00009 0.00024 0.00044 0.00045 0.00007 0.0002 <0.0002 0.0003 0.0003 0.0003 0.0003 0.0004 0.0003 0.0004 0.0003

Mercury (Hg) mg/L <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Molybdenum (Mo) mg/L 0.00107 0.00335 0.00145 0.00035 0.00027 <0.00005 0.00232 <0.00005 0.0026 0.0002 0.0003 0.0012 <0.0001 0.0003 <0.0001 0.0018 0.0009 0.0019

Nickel (Ni) mg/L 0.00009 0.00007 0.00006 0.00017 0.00016 0.00052 0.00019 0.00005 <0.0002 0.0002 0.001 <0.0002 0.0005 0.0011 0.0005 <0.0002 <0.0002 <0.0002

Phosphorus (P) mg/L <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030

Potassium (K) mg/L 1.2 0.68 0.74 0.45 0.68 0.25 0.79 <0.05 0.68 0.21 0.41 0.81 0.23 0.68 0.18 0.68 1.16 0.73

Selenium (Se) mg/L <0.00004 <0.00004 <0.00004 0.00019 0.00032 <0.00004 <0.00004 <0.00004 0.0002 <0.0002 0.0006 <0.0002 0.0003 0.0006 0.0004 <0.0002 0.0003 <0.0002

Silicon (Si) mg/L 4 4.06 3.94 3.89 3.33 2.68 3.96 <0.100 3.95 3.13 3.36 3.62 2.79 4.4 2.6 4.03 4.23 4.25

Silver (Ag) mg/L <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005

Sodium (Na) mg/L 1.5 1.43 1.53 1.01 1.9 0.57 1.64 0.15 1.31 0.86 1 1.52 0.51 1.78 0.49 1.41 1.49 1.49

Strontium (Sr) mg/L 0.0498 0.0612 0.0503 0.171 0.206 0.0204 0.0434 0.00007 0.0524 0.0501 0.1583 0.0449 0.0167 0.2241 0.0155 0.0361 0.0466 0.0374

Sulphur (S) mg/L 3 <3 <3 5 11 <3 <3 <3

Tellurium (Te) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Thallium (Tl) mg/L <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Thorium (Th) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Tin (Sn) mg/L 0.00001 0.00002 0.00002 0.00001 0.00004 0.00003 0.00003 0.00002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Titanium (Ti) mg/L <0.0005 <0.0005 <0.0005 <0.0005 0.0005 0.0005 <0.0005 <0.0005 0.0004 0.0003 0.0004 0.0004 0.0003 0.0005 0.0003 0.0005 0.0005 0.0005

Uranium (U) mg/L 0.000365 0.00316 0.00248 0.000402 0.00124 0.000015 0.00109 0.000005 0.0021 <0.0001 0.0003 0.0017 <0.0001 0.0008 <0.0001 0.0009 0.0003 0.0009

Vanadium (V) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.0002 0.0004 <0.0002 <0.00005 <0.00005 <0.00005 0.00008 <0.00005 <0.00005 0.00018 <0.00005 <0.00005 <0.00005

Zinc (Zn) mg/L 0.0031 0.0018 0.0007 0.001 0.0009 0.0041 0.0017 0.0006 <0.001 0.003 0.008 0.004 <0.001 0.001 0.003 0.001 0.004 <0.001

Zirconium (Zr) mg/L <0.0001 <0.0001 <0.0001 <0.0001 0.0001 0.0001 <0.0001 <0.0001 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site H3T J1 BK0 J1 H1 H3T H1 H3T J1 BK0 BK0 H1 H3T BK0 A1 S1 S2 H1

Sample Name on Lab Outputs H3T J1 BK0 J1 H1 H3T H1 H3T J1 BKO

BK0 Baker 

Creek

H1 Harper 

Creek

H3T Harper 

Creek Trib BKO A1 S1 S2 H1

Lab Sample ID 91031129-9 A852093-4 BH04-1/5 BH04-2/6 BH04-3/7 BH04-4/8 BJ05-1/5 BJ05-2/6 BJ05-3/7 BJ05-4/8 909300160 909300164 909300166 AH2970 AH2971 AH2972 AH2973 AH2974

Lab Unknown Maxxam Cantest Cantest Cantest Cantest Cantest Cantest Cantest Cantest Cantest Cantest Cantest Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 28-Oct-08 28-Oct-08 20-May-09 20-May-09 20-May-09 20-May-09 22-Jul-09 22-Jul-09 22-Jul-09 22-Jul-09 28-Sep-09 28-Sep-09 28-Sep-09 1-Apr-11 1-Apr-11 3-Apr-11 5-Apr-11 5-Apr-11

Time Sampled 4:00:00 PM 4:30:00 PM 12:10:00 PM 9:20:00 AM 11:30:00 AM

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Physical Tests

Conductivity uS/cm 38 249 286 61 49 291 239 94 79 60

Hardness (as CaCO3) mg/L 17 118 110 64 16 16 149 115 45.4 34.6 24

pH pH units 7.54 8.21 8.28 7.75 7.67 8.26 8.1 7.79 7.71 7.59

Total Suspended Solids mg/L <1 <1 <1 <1 <1 <1 <1 <1 <1 1

Total Dissolved Solids mg/L

Turbidity NTU 0.15 0.13 0.1 0.12 0.15 0.2 0.1 0.3 1.9 1.3

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L 170 140 62 50 34

Alkalinity, Carbonate (as CaCO3) mg/L <0.5 <0.5 <0.5 <0.5 <0.5

Alkalinity, Hydroxide (as CaCO3) mg/L <0.5 <0.5 <0.5 <0.5 <0.5

Alkalinity, Total (as CaCO3) mg/L 21.6 127 141 28.4 23.8 140 110 51 41 28

Ammonia, Total (as N) mg/L <0.01 0.01 <0.01 0.01 0.02 0.006 0.007 0.014 0.006 0.008

Bromide (Br) mg/L <1 <1 <1 <1 <1

Chloride (Cl) mg/L 0.75 0.82 <0.2 <0.2 <0.2 0.8 0.6 <0.5 <0.5 0.5

Fluoride (F) mg/L <0.05 <0.05 0.06 0.05 <0.05 0.05 0.03 0.05 0.07 0.05

Nitrate and Nitrite (as N) mg/L 0.03 0.03 0.19 0.08 0.12

Nitrate (as N) mg/L <0.05 <0.05 <0.05 <0.05 0.05 0.03 0.03 0.19 0.08 0.12

Nitrite (as N) mg/L <0.002 <0.002 <0.002 <0.002 <0.002 <0.005 <0.005 <0.005 <0.005 <0.005

Orthophosphate-Dissolved (as P) mg/L <0.001 <0.001 0.002 <0.001 <0.001

Phosphorus (P)-Total mg/L 0.002 0.001 0.003 0.002 0.002 <0.005 <0.005 <0.005 <0.005 <0.005

Sulfate (SO4) mg/L 17.6 3.14 1.82 17 14 3.9 1 3.4

Cyanides

Cyanide, Weak Acid Diss mg/L 0.0013 0.0013 0.0019 0.0013 0.0013

Cyanide, Total mg/L

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L 0.0008 0.0006 0.0008 0.0009 0.001

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.049 0.013 0.031 0.103 0.147 0.08 0.026 0.031 0.09 0.015 0.008 0.006 0.041 0.225 0.05

Antimony (Sb) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Arsenic (As) mg/L 0.0009 0.0017 0.0092 0.0056 0.0021 0.002 0.0024 0.0025 0.0085 0.0107 0.0002 0.0002 0.0001 0.0002 0.0002

Barium (Ba) mg/L 0.0057 0.0109 0.0105 0.0075 0.0054 0.0064 0.0057 0.0072 0.0131 0.0143 0.014 0.026 0.008 0.008 0.007

Beryllium (Be) mg/L <0.00002 <0.00002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.00002 <0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Bismuth (Bi) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.001 <0.001 <0.001 <0.001

Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050

Cadmium (Cd) mg/L 0.000007 0.000005 0.000009 0.000007 0.000017 0.000006 0.000008 0.00001 0.000007 0.000008 <0.00001 0.00001 <0.00001 0.00001 <0.00001

Calcium (Ca) mg/L 5 24 37.2 17.8 5.13 5.62 5.26 5.45 26.9 35.7 44.1 37.2 15.9 11.4 7.69

Chromium (Cr) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.001 <0.001 <0.001 <0.001

Cobalt (Co) mg/L <0.0002 <0.0002 <0.0002 0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.00020 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Copper (Cu) mg/L 0.0005 0.0005 0.0008 0.0021 0.0012 0.0007 0.0011 0.001 0.0006 0.0012 0.0005 0.0004 0.0003 0.0005 0.0006

Iron (Fe) mg/L 0.02 <0.010 0.07 0.23 0.1 0.05 0.01 0.01 <0.010 0.02 0.006 0.006 0.053 0.203 0.038

Lead (Pb) mg/L <0.0002 <0.0002 <0.0002 0.0003 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Lithium (Li) mg/L <0.001 0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.005 <0.005 <0.005 <0.005 <0.005

Magnesium (Mg) mg/L 0.76 12.3 5.19 4.57 0.69 0.49 0.77 0.55 9.76 5.86 9.51 5.33 1.38 1.48 1.16

Manganese (Mn) mg/L 0.0007 0.0008 0.0022 0.0077 0.0041 0.001 0.0009 0.0009 0.0004 0.0019 <0.001 <0.001 0.003 0.006 0.001

Mercury (Hg) mg/L <0.00002 <0.00002 0.0002 <0.0001 0.0013 0.0003 <0.00005 <0.00005 <0.00005 <0.00005 <0.00002 <0.00002 <0.00002 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005

Molybdenum (Mo) mg/L 0.0007 0.0002 0.0021 0.0015 0.0002 0.0003 <0.001 <0.001 0.004 0.001 0.002

Nickel (Ni) mg/L <0.0002 0.0009 0.001 0.001 0.0002 <0.0002 0.0003 0.0003 0.0008 0.0009 <0.001 <0.001 <0.001 <0.001 <0.001

Phosphorus (P) mg/L <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 0.03 <0.030 0.05 0.03

Potassium (K) mg/L 0.44 0.5 0.59 0.34 0.59 0.57 0.52 0.47 0.48 0.55 0.71 0.36 0.64 0.89 0.84

Selenium (Se) mg/L <0.0002 0.0003 <0.0002 <0.0002 <0.0002 <0.0002 0.0002 0.0002 0.0007 0.0006 0.0002 0.0002 <0.0001 <0.0001 <0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site H3T J1 BK0 J1 H1 H3T H1 H3T J1 BK0 BK0 H1 H3T BK0 A1 S1 S2 H1

Sample Name on Lab Outputs H3T J1 BK0 J1 H1 H3T H1 H3T J1 BKO

BK0 Baker 

Creek

H1 Harper 

Creek

H3T Harper 

Creek Trib BKO A1 S1 S2 H1

Lab Sample ID 91031129-9 A852093-4 BH04-1/5 BH04-2/6 BH04-3/7 BH04-4/8 BJ05-1/5 BJ05-2/6 BJ05-3/7 BJ05-4/8 909300160 909300164 909300166 AH2970 AH2971 AH2972 AH2973 AH2974

Lab Unknown Maxxam Cantest Cantest Cantest Cantest Cantest Cantest Cantest Cantest Cantest Cantest Cantest Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 28-Oct-08 28-Oct-08 20-May-09 20-May-09 20-May-09 20-May-09 22-Jul-09 22-Jul-09 22-Jul-09 22-Jul-09 28-Sep-09 28-Sep-09 28-Sep-09 1-Apr-11 1-Apr-11 3-Apr-11 5-Apr-11 5-Apr-11

Time Sampled 4:00:00 PM 4:30:00 PM 12:10:00 PM 9:20:00 AM 11:30:00 AM

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Total Metals (cont'd)

Silicon (Si) mg/L 3.64 3.24 4.08 3.59 3.96 3.43 3.35 3.13 3.76 4.17 3.72 2.51 3.61 5.12 4.67

Silver (Ag) mg/L <0.00005 <0.00005 0.00016 <0.00005 0.00006 0.00007 <0.00005 <0.00005 <0.00005 <0.00005 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Sodium (Na) mg/L 0.99 1.58 1.17 0.72 0.97 0.72 1.2 0.93 1.21 1.25 2 1.04 1.64 2.17 2.03

Strontium (Sr) mg/L 0.0183 0.1796 0.1697 0.086 0.0264 0.0174 0.0321 0.0194 0.148 0.167 0.225 0.148 0.069 0.064 0.049

Sulphur (S) mg/L 5 4 <3 <3 <3

Tellurium (Te) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Thallium (Tl) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005

Thorium (Th) mg/L <0.0001 <0.0001 <0.0001 <0.0001 0.0003 <0.0001 <0.0001 <0.0001 <0.0001 <0.00010

Tin (Sn) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.005 <0.005 <0.005 <0.005 <0.005

Titanium (Ti) mg/L 0.0007 0.0006 0.0017 0.003 0.0036 0.0014 0.008 0.0008 0.0006 0.009 <0.005 <0.005 <0.005 0.009 <0.005

Uranium (U) mg/L 0.0002 0.0009 0.0004 0.0002 0.0017 0.0002 0.001 0.0003 0.0007 0.0006 0.001 0.0004 0.0046 0.0034 0.0016

Vanadium (V) mg/L <0.00005 <0.00005 0.00012 0.00023 0.00022 0.0001 0.00013 0.00011 <0.00005 0.0006 <0.005 <0.005 <0.005 <0.005 <0.005

Zinc (Zn) mg/L 0.005 0.004 0.002 0.002 0.002 0.001 0.002 0.003 0.003 <0.005 <0.005 <0.005 <0.005 <0.005

Zirconium (Zr) mg/L <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.0020 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Metals

Dissolved Metals Filtration Location -

Aluminum (Al) mg/L 0.03 0.003 0.006 0.01 0.062 0.055 0.018 0.021 0.005 0.004 <0.003 <0.003 0.004 0.09 0.028

Antimony (Sb) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005

Arsenic (As) mg/L 0.0008 0.002 0.0095 0.0058 0.0018 0.0019 0.0021 0.0022 0.009 0.0109 0.0002 0.0001 <0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.0059 0.0118 0.0091 0.0068 0.0042 0.0057 0.0061 0.0074 0.0132 0.014 0.013 0.026 0.007 0.006 0.006

Beryllium (Be) mg/L <0.00002 <0.00002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Bismuth (Bi) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 <0.001 <0.001 <0.001 <0.001

Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050

Cadmium (Cd) mg/L <0.000005 <0.000005 0.000014 0.00001 0.000013 0.000007 0.000011 <0.000005 0.000007 0.000007 <0.00001 <0.00001 <0.00001 <0.00001 0.00001

Calcium (Ca) mg/L 6 27 34.1 19.5 4.92 5.5 5.8 6.18 30.4 39.5 44.2 39.5 14.5 11.3 7.46

Chromium (Cr) mg/L <0.0002 <0.0002 0.0012 <0.0002 <0.0002 <0.0002 <0.0002 <0.00002 <0.0002 <0.0002 <0.001 <0.001 <0.001 <0.001 <0.001

Cobalt (Co) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.00020 <0.0002 <0.0002 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Copper (Cu) mg/L 0.0004 0.0003 0.0009 0.0011 0.0009 0.0008 0.0017 0.0005 0.002 0.0008 <0.0002 0.0003 <0.0002 0.0004 0.0005

Iron (Fe) mg/L 0.01 <0.010 <0.010 <0.010 0.03 0.04 <0.010 <0.010 <0.010 <0.010 <0.005 <0.005 <0.005 0.084 0.021

Lead (Pb) mg/L <0.0002 <0.0002 0.0002 <0.0002 <0.0002 <0.0002 0.0004 <0.0002 0.0003 0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Lithium (Li) mg/L 0.002 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.005 <0.005 <0.005 <0.005 <0.005

Magnesium (Mg) mg/L 0.7 12.2 4.74 3.83 0.61 0.47 0.74 0.56 8.6 5.63 8.97 5.3 1.23 1.4 1.11

Manganese (Mn) mg/L 0.0003 0.0003 0.0007 0.0004 0.0009 0.001 0.0005 0.0002 0.0002 0.0004 <0.001 <0.001 <0.001 0.003 <0.001

Mercury (Hg) mg/L <0.00002 <0.00002 0.0002 <0.0001 0.0008 0.0002 <0.00005 <0.00005 <0.00005 <0.00005 <0.00002 <0.00002 <0.00002 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005

Molybdenum (Mo) mg/L 0.0007 0.0002 0.0019 0.0013 0.0002 0.0003 <0.001 <0.001 0.003 0.001 0.002

Nickel (Ni) mg/L <0.0002 0.0008 0.0009 0.0005 <0.0002 <0.0002 0.0003 <0.0002 0.0006 0.0008 <0.001 <0.001 <0.001 <0.001 <0.001

Phosphorus (P) mg/L <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030

Potassium (K) mg/L 0.52 0.58 0.6 0.4 0.52 0.53 0.59 0.5 0.52 0.6 0.69 0.38 0.6 0.87 0.86

Selenium (Se) mg/L <0.0002 0.0007 0.0003 0.0003 <0.0002 <0.0002 0.0004 0.0002 0.0011 0.0011 0.0003 0.0002 <0.0001 <0.0001 <0.0001

Silicon (Si) mg/L 3.58 3.45 3.23 2.68 3.51 3.17 3.31 2.86 3.55 4.11 3.86 2.71 3.41 5.08 4.78

Silver (Ag) mg/L <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Sodium (Na) mg/L 0.94 1.57 1.22 0.59 1.01 0.76 1.24 0.9 1.22 1.53 1.88 1.03 1.48 2.04 1.94

Strontium (Sr) mg/L 0.0181 0.1944 0.1401 0.0764 0.0245 0.0164 0.0333 0.021 0.156 0.168 0.209 0.14 0.062 0.06 0.046

Sulphur (S) mg/L 6 5 <3 <3 <3

Tellurium (Te) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Thallium (Tl) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005

Thorium (Th) mg/L <0.0001 <0.0001 <0.0001 <0.0001 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Tin (Sn) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.005 <0.005 <0.005 <0.005 <0.005

Titanium (Ti) mg/L 0.0005 0.0004 0.0009 0.0008 0.0013 0.0012 0.0006 0.0005 0.0005 0.001 <0.005 <0.005 <0.005 <0.005 <0.005

Uranium (U) mg/L 0.0002 0.0009 0.0003 0.0002 0.001 0.0002 0.0008 0.0002 0.0006 0.0005 0.0009 0.0004 0.0038 0.0029 0.0013

Vanadium (V) mg/L <0.00005 <0.00005 0.00012 0.00025 0.00026 0.00023 <0.0005 <0.00005 <0.00005 0.00028 <0.005 <0.005 <0.005 <0.005 <0.005

Zinc (Zn) mg/L <0.001 0.003 0.002 0.006 0.004 0.006 0.014 0.01 0.009 0.008 <0.005 <0.005 <0.005 <0.005 <0.005

Zirconium (Zr) mg/L <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.0020 <0.002 <0.002 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site H2 H5 H5 NT2 B1 NT1 NT2 field blank CH1 BK0 J2 BK1 J1 NT1 A1 A1 CH1 NT2

Sample Name on Lab Outputs H2 H5 D1 D2 B1 NT1 NT2 BL1 CH1 BK0 J2 BK1 J1 NT1 A1 A1-D CH1 NT2

Lab Sample ID AH2975 AH2976 AH2977 AH2978 AH2979 AH2980 AH2981 AH2982 AI6747 AN2340 AN2341 AN2342 AN2343 AN2344 AN2345 AN2346 AN2347 AN2348

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 4-Apr-11 4-Apr-11 4-Apr-11 5-Apr-11 5-Apr-11 6-Apr-11 5-Apr-11 5-Apr-11 14-Apr-11 11-May-11 11-May-11 11-May-11 11-May-11 11-May-11 11-May-11 11-May-11 12-May-11 12-May-11

Time Sampled   1:00:00 PM 1:00:00 PM

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Physical Tests

Conductivity uS/cm 106 120 119 158 64 98 157 2 270 266 32 184 194 58 159 158 131 61

Hardness (as CaCO3) mg/L 44 53.5 54.5 73.9 27.4 40.5 75 <0.5 149 166 17.4 106 111 34.8 93.6 90.8 73.8 34.8

pH pH units 7.83 7.82 7.71 7.94 7.67 7.64 7.91 5.62 8.27 8.08 6.83 7.81 7.89 7.16 7.73 7.72 7.62 7.19

Total Suspended Solids mg/L <1 5 1 5 28 2 8 <1 1 2 6 3 47 49 9 8 27 28

Total Dissolved Solids mg/L

Turbidity NTU 0.8 0.1 0.2 2.6 2.4 3.7 2.2 <0.1 0.9 0.9 1.8 1.2 7.9 14.2 3.4 3.3 8.9 14

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L 56 57 57 78 47 45 77 <0.5 160 160 12 110 110 26 92 92 75 29

Alkalinity, Carbonate (as CaCO3) mg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Alkalinity, Hydroxide (as CaCO3) mg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Alkalinity, Total (as CaCO3) mg/L 46 47 47 64 38 37 63 <0.5 130 130 10 87 89 21 76 76 61 24

Ammonia, Total (as N) mg/L 0.023 <0.005 0.015 0.007 0.005 0.014 0.009 0.007 0.039 0.027 0.032 0.028 0.022 0.033 0.034 0.024 0.036 0.033

Bromide (Br) mg/L <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4

Chloride (Cl) mg/L <0.5 <0.5 0.8 0.6 <0.5 1.9 0.8 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.9 <0.5 <0.5 <0.5 <0.5

Fluoride (F) mg/L 0.04 0.03 0.03 0.07 0.05 0.09 0.07 <0.01 0.04 0.04 0.02 0.03 0.04 0.06 0.03 0.03 0.03 0.04

Nitrate and Nitrite (as N) mg/L 0.2 0.14 0.14 0.11 0.07 0.11 0.09 0.02 0.09 0.02 0.03 0.08 0.05 0.21 0.04 0.05 0.12 0.09

Nitrate (as N) mg/L 0.2 0.14 0.14 0.11 0.07 0.11 0.09 0.02 0.09 0.02 0.03 0.08 0.05 0.21 0.04 0.05 0.12 0.08

Nitrite (as N) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.005

Orthophosphate-Dissolved (as P) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Phosphorus (P)-Total mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Sulfate (SO4) mg/L 9.4 14 14 19 2.6 8.8 18 <0.5 9.5 11 1.5 6.4 9.7 2.7 3.2 3 0.7 1.1

Cyanides

Cyanide, Weak Acid Diss mg/L 0.0012 0.0014 0.001 0.0015 0.0012 0.0012 0.0015 0.0011 0.0009 0.0007 0.0007 0.0008 0.0008 0.0011 0.0011 0.0011 0.0011 0.0011

Cyanide, Total mg/L

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L 0.0007 0.0007 0.0017 0.0013 0.0013 0.0011 0.0015 0.0009 0.0005 0.0011 0.0011 0.0013 0.0014 0.0013 0.0012 0.0012 0.0012 0.0013

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.05 0.061 0.051 0.223 0.126 0.212 0.603 0.004 0.063 0.029 0.126 0.062 0.724 2.17 0.182 0.198 0.631 0.906

Antimony (Sb) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Arsenic (As) mg/L 0.0005 0.0002 0.0002 0.0002 0.0002 <0.0001 0.0002 <0.0001 0.0003 0.0003 0.0002 0.0003 0.0013 0.0004 0.0005 0.0006 0.0006 0.0003

Barium (Ba) mg/L 0.011 0.011 0.011 0.02 0.007 0.011 0.024 <0.001 0.018 0.016 0.005 0.008 0.016 0.026 0.025 0.024 0.015 0.019

Beryllium (Be) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Bismuth (Bi) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Boron (B) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Cadmium (Cd) mg/L <0.00001 0.00003 0.00002 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.00002 0.00006 0.00007 0.00004 0.00003 0.00003 0.00002 0.00002 0.00002

Calcium (Ca) mg/L 13.8 16.4 17 22.3 8.29 12.8 22.7 0.09 42.8 51.7 4.35 33.5 30 9.76 31.9 30.9 21.6 10.4

Chromium (Cr) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.002 0.004 <0.001 <0.001 0.001 0.002

Cobalt (Co) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0011 0.002 <0.0005 <0.0005 0.0006 0.0009

Copper (Cu) mg/L 0.0008 0.0036 0.0033 0.0019 0.0006 0.0009 0.0024 <0.0002 0.0005 0.0006 0.001 0.0018 0.0031 0.0039 0.0013 0.0014 0.0021 0.0032

Iron (Fe) mg/L 0.088 0.1 0.104 0.291 0.193 0.468 0.955 <0.005 0.123 0.074 0.219 0.151 1.85 3.19 0.42 0.455 1.1 1.78

Lead (Pb) mg/L <0.0002 <0.0002 <0.0002 0.0002 <0.0002 <0.0002 0.0003 <0.0002 <0.0002 0.0002 0.0004 0.0004 0.0023 0.001 0.0003 0.0003 0.0007 0.0009

Lithium (Li) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Magnesium (Mg) mg/L 2.33 3.02 2.94 4.4 1.62 2.06 4.44 <0.05 10.1 9.05 1.57 5.53 8.89 2.54 3.38 3.28 4.83 2.16

Manganese (Mn) mg/L 0.004 0.003 0.005 0.003 0.008 0.015 0.014 <0.001 0.004 0.002 0.009 0.005 0.057 0.063 0.015 0.016 0.041 0.073

Mercury (Hg) mg/L <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Molybdenum (Mo) mg/L <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Nickel (Ni) mg/L <0.001 <0.001 <0.001 0.001 <0.001 0.001 0.002 <0.001 <0.001 <0.001 <0.001 <0.001 0.003 0.005 0.001 0.001 0.002 0.003

Phosphorus (P) mg/L

Potassium (K) mg/L 1.21 0.69 0.66 0.9 0.69 1.41 1.04 <0.05 0.71 0.78 0.24 0.59 0.65 1.89 0.45 0.44 0.58 0.92

Selenium (Se) mg/L <0.0001 0.0003 0.0002 0.0001 <0.0001 <0.0001 0.0002 <0.0001 0.0001 0.0003 0.0001 0.0002 0.0003 <0.0001 0.0002 0.0002 <0.0001 0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site H2 H5 H5 NT2 B1 NT1 NT2 field blank CH1 BK0 J2 BK1 J1 NT1 A1 A1 CH1 NT2

Sample Name on Lab Outputs H2 H5 D1 D2 B1 NT1 NT2 BL1 CH1 BK0 J2 BK1 J1 NT1 A1 A1-D CH1 NT2

Lab Sample ID AH2975 AH2976 AH2977 AH2978 AH2979 AH2980 AH2981 AH2982 AI6747 AN2340 AN2341 AN2342 AN2343 AN2344 AN2345 AN2346 AN2347 AN2348

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 4-Apr-11 4-Apr-11 4-Apr-11 5-Apr-11 5-Apr-11 6-Apr-11 5-Apr-11 5-Apr-11 14-Apr-11 11-May-11 11-May-11 11-May-11 11-May-11 11-May-11 11-May-11 11-May-11 12-May-11 12-May-11

Time Sampled   1:00:00 PM 1:00:00 PM

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Total Metals (cont'd)

Silicon (Si) mg/L 3.71 2.91 2.93 6 3.94 3.83 6.68 <0.1 3.8 4.67 2.56 3.38 4.43 6.51 3.7 3.59 4.13 5.77

Silver (Ag) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Sodium (Na) mg/L 1.97 1.29 1.24 2.5 1.55 2.3 2.39 0.11 1.69 1.9 0.45 1.35 1.16 1.28 0.86 0.84 0.91 1.1

Strontium (Sr) mg/L 0.059 0.053 0.052 0.149 0.049 0.087 0.145 <0.001 0.208 0.226 0.019 0.149 0.143 0.059 0.113 0.109 0.104 0.062

Sulphur (S) mg/L 3 5 4 6 <3 <3 5 <3 4 5 <3 3 4 <3 <3 <3 <3 <3

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005

Thorium (Th) mg/L

Tin (Sn) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Titanium (Ti) mg/L <0.005 <0.005 <0.005 0.008 0.006 0.014 0.053 <0.005 <0.005 <0.005 <0.005 <0.005 0.012 0.196 <0.005 <0.005 0.012 0.028

Uranium (U) mg/L 0.0004 <0.0001 <0.0001 0.0007 0.0013 0.0006 0.0007 <0.0001 0.001 0.0009 0.0001 0.0003 0.0008 0.0007 0.0002 0.0002 0.0003 0.0004

Vanadium (V) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Zinc (Zn) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.006 0.008 <0.005 <0.005 <0.005 0.005

Zirconium (Zr) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Metals

Dissolved Metals Filtration Location -

Aluminum (Al) mg/L 0.006 0.004 0.004 0.094 0.028 0.065 0.085 <0.003 0.006 0.003 0.023 0.007 0.007 0.068 0.01 0.01 0.043 0.072

Antimony (Sb) mg/L <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Arsenic (As) mg/L 0.0005 0.0001 0.0001 0.0001 0.0001 <0.0001 0.0001 <0.0001 0.0002 0.0002 <0.0001 0.0002 0.0002 <0.0001 0.0003 0.0002 0.0002 0.0001

Barium (Ba) mg/L 0.011 0.01 0.01 0.019 0.005 0.009 0.018 <0.001 0.018 0.013 0.003 0.007 0.009 0.007 0.02 0.02 0.009 0.01

Beryllium (Be) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Bismuth (Bi) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Boron (B) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Cadmium (Cd) mg/L 0.00001 0.00003 0.00002 <0.00001 <0.00001 0.00002 <0.00001 <0.00001 0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.00001 0.00004 <0.00001 <0.00001 <0.00001

Calcium (Ca) mg/L 14.2 16.4 16 20.9 8.59 12.6 21.6 <0.05 40 39.7 3.38 28.2 25.3 7.68 26.3 28.6 19 8.43

Chromium (Cr) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Cobalt (Co) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Copper (Cu) mg/L 0.0004 0.0016 0.0016 0.0014 0.0004 0.0007 0.0014 <0.0002 0.0003 0.0003 0.0005 0.0004 0.0005 0.0009 0.0006 0.0006 0.0008 0.0013

Iron (Fe) mg/L <0.005 <0.005 <0.005 0.113 0.029 0.198 0.112 <0.005 <0.005 <0.005 0.01 0.005 <0.005 0.086 0.055 0.011 0.039 0.124

Lead (Pb) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Lithium (Li) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Magnesium (Mg) mg/L 2.3 2.91 2.84 4.03 1.56 2 4.14 <0.05 9.34 7.14 1.33 4.78 7.38 1.17 2.89 2.9 3.88 1.59

Manganese (Mn) mg/L <0.001 <0.001 <0.001 0.001 0.001 0.011 0.002 <0.001 0.001 <0.001 <0.001 <0.001 <0.001 0.005 <0.001 <0.001 0.001 0.004

Mercury (Hg) mg/L <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Molybdenum (Mo) mg/L <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Nickel (Ni) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 0.001 0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 1.22 0.66 0.65 0.84 0.67 1.38 0.85 <0.05 0.62 0.61 0.19 0.5 0.43 0.88 0.35 0.36 0.42 0.62

Selenium (Se) mg/L <0.0001 0.0002 0.0002 0.0002 <0.0001 <0.0001 0.0002 <0.0001 0.0001 0.0002 <0.0001 0.0001 0.0002 <0.0001 0.0001 0.0001 <0.0001 <0.0001

Silicon (Si) mg/L 3.92 2.92 2.87 5.73 4.21 3.75 5.87 <0.1 3.6 3.8 2.27 3.03 3.29 3.11 3.08 3.38 3.44 4.23

Silver (Ag) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Sodium (Na) mg/L 1.86 1.17 1.16 2.27 1.51 2.2 2.3 0.09 1.63 1.5 0.4 1.19 1 1.1 0.75 0.75 0.76 0.94

Strontium (Sr) mg/L 0.056 0.048 0.049 0.136 0.045 0.079 0.134 <0.001 0.197 0.176 0.015 0.129 0.125 0.046 0.098 0.097 0.088 0.053

Sulphur (S) mg/L 4 6 5 6 <3 3 6 <3 4 3 <3 <3 <3 <3 <3 <3 <3 <3

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005

Thorium (Th) mg/L

Tin (Sn) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Titanium (Ti) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Uranium (U) mg/L 0.0004 <0.0001 <0.0001 0.0006 0.001 0.0005 0.0006 <0.0001 0.0009 0.0007 <0.0001 0.0002 0.0006 0.0003 0.0001 0.0001 0.0003 0.0002

Vanadium (V) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Zinc (Zn) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Zirconium (Zr) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site CH2 A2 B1 B1 H1 field blank S1 S2 H1 B1 NT2 CH1 CH2 A2 A1 BK1 J2 J1

Sample Name on Lab Outputs CH2 A2 B1 B1-D H1

FIELD 

BLANK S1 S2 H1 B1 NT2 CH1 CH2 A2 A1 BK1 J2 J1

Lab Sample ID AN2349 AN2350 AN2351 AN2354 AN2355 AN2356 AN2357 AN2358 AO3120 AO3121 AO3122 AO3123 AO3124 AO3125 AO3126 AO3127 AO3128 AO3129

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 12-May-11 12-May-11 12-May-11 12-May-11 12-May-11 12-May-11 12-May-11 12-May-11 18-May-11 18-May-11 18-May-11 18-May-11 18-May-11 18-May-11 18-May-11 17-May-11 17-May-11 17-May-11

Time Sampled 3:45:00 PM 7:45:00 AM

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Physical Tests

Conductivity uS/cm 43 114 53 53 38 2 58 57 33 53 45 130 37 109 142 170 29 130

Hardness (as CaCO3) mg/L 26.7 62.9 25.5 26.4 17.4 <0.5 28.7 28.4 13.4 20.3 21.2 61.3 15.6 49.1 68.5 81.2 12 58.9

pH pH units 7.02 7.58 7.12 7.2 6.96 5.66 7.21 7.22 7.41 7.66 7.37 8.03 7.49 8.01 8.06 8.15 7.3 8.04

Total Suspended Solids mg/L 84 2 5 5 4 <1 3 6 5 3 61 9 16 3 9 40 1 30

Total Dissolved Solids mg/L

Turbidity NTU 24.6 1.5 1.9 1.9 2.1 <0.1 1.1 3.8 0.6 0.8 16.3 3 1.8 0.5 3.1 22.9 0.5 4.7

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L 17 65 26 30 14 0.7 30 30 14 29 17 76 16 67 86 110 14 74

Alkalinity, Carbonate (as CaCO3) mg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Alkalinity, Hydroxide (as CaCO3) mg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Alkalinity, Total (as CaCO3) mg/L 14 53 21 25 12 0.5 24 25 12 24 14 62 13 55 70 86 11 60

Ammonia, Total (as N) mg/L 0.027 0.031 0.031 0.028 0.023 <0.005 0.026 0.032 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Bromide (Br) mg/L <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4

Chloride (Cl) mg/L <0.5 <0.5 <0.5 <0.5 <0.5 0.5 <0.5 <0.5 0.7 0.9 1.1 0.6 0.9 0.6 1.8 0.7 0.9 1.3

Fluoride (F) mg/L 0.03 0.02 0.04 0.04 0.03 <0.01 0.04 0.05 0.05 0.05 0.05 0.03 0.03 0.02 0.02 0.02 0.02 0.02

Nitrate and Nitrite (as N) mg/L 0.03 0.09 0.1 0.11 0.34 <0.02 0.29 0.07 0.13 0.07 0.29 0.05 <0.02 0.06 0.03 0.02 <0.02 0.07

Nitrate (as N) mg/L <0.02 0.09 0.1 0.11 0.34 <0.02 0.29 0.07 0.13 0.07 0.29 0.05 <0.02 0.06 0.03 0.02 <0.02 0.07

Nitrite (as N) mg/L 0.007 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Orthophosphate-Dissolved (as P) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.024 0.013 0.008 0.022 <0.005 0.04 <0.005 0.026 0.007 0.009

Phosphorus (P)-Total mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.005 <0.005

Sulfate (SO4) mg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.9 2.6 1.7 0.6 <0.5 3.2 2.9 1.8 6.4

Cyanides

Cyanide, Weak Acid Diss mg/L 0.0014 0.0012 0.0007 0.0011 0.0012 0.0018 0.0014 0.0008 0.001 0.0014 0.0013 0.0009 0.0013 0.0012 0.0013 0.0012 0.0013 0.0013

Cyanide, Total mg/L

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L 0.0015 0.001 0.0009 0.001 0.0012 0.0016 0.0012 0.001 0.0009 0.0016 0.0012 0.001 0.001 0.0011 0.0011 0.0007 0.0009 0.0009

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 1.6 0.091 0.148 0.148 0.182 0.005 0.132 0.312 0.196 0.121 1.47 0.21 0.233 0.064 0.15 0.954 0.07 0.271

Antimony (Sb) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Arsenic (As) mg/L 0.0011 0.0002 0.0002 0.0002 0.0002 <0.0001 0.0001 0.0001 0.0003 0.0002 0.0002 0.0003 0.0003 0.0003 0.0005 0.0017 0.0002 0.0007

Barium (Ba) mg/L 0.018 0.015 0.007 0.006 0.006 <0.001 0.007 0.008 0.006 0.006 0.017 0.011 0.006 0.013 0.022 0.015 0.004 0.01

Beryllium (Be) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Bismuth (Bi) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Boron (B) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Cadmium (Cd) mg/L 0.00002 <0.00001 <0.00001 0.00001 0.00001 <0.00001 <0.00001 <0.00001 0.00006 0.00002 0.00003 <0.00001 0.00001 <0.00001 0.00001 0.00003 <0.00001 0.00005

Calcium (Ca) mg/L 6.5 21.6 7.8 8.06 5.46 0.13 9.91 9.39 4.26 6.36 6.12 18.7 4.09 16.9 23.7 27.6 3.11 16.3

Chromium (Cr) mg/L 0.003 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.003 <0.001 <0.001 <0.001 <0.001 0.003 <0.001 <0.001

Cobalt (Co) mg/L 0.0016 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0016 <0.0005 <0.0005 <0.0005 <0.0005 0.0012 <0.0005 <0.0005

Copper (Cu) mg/L 0.0034 0.0007 0.0424 0.001 0.0013 0.0002 0.0007 0.0006 0.0014 0.0009 0.0036 0.0015 0.001 0.0009 0.0014 0.0036 0.0011 0.0019

Iron (Fe) mg/L 2.85 0.152 0.172 0.187 0.146 <0.005 0.144 0.36 0.209 0.144 2.42 0.414 0.413 0.098 0.354 2.11 0.059 0.733

Lead (Pb) mg/L 0.0017 <0.0002 0.0032 0.0003 0.0002 <0.0002 <0.0002 <0.0002 0.0003 0.0002 0.0007 0.0002 0.0003 <0.0002 <0.0002 0.002 <0.0002 0.001

Lithium (Li) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Magnesium (Mg) mg/L 2.53 2.21 1.46 1.51 0.91 <0.05 0.96 1.2 0.66 1.07 1.43 3.58 1.3 1.67 2.26 2.97 1.03 4.43

Manganese (Mn) mg/L 0.165 0.007 0.009 0.01 0.007 <0.001 0.005 0.026 0.007 0.009 0.048 0.016 0.037 0.006 0.012 0.048 0.002 0.025

Mercury (Hg) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Molybdenum (Mo) mg/L <0.001 <0.001 0.001 0.001 0.002 <0.001 0.002 0.002 0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Nickel (Ni) mg/L 0.004 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.004 0.002 0.001 <0.001 0.001 0.004 <0.001 0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 0.58 0.35 0.67 0.78 0.69 <0.05 0.56 0.86 0.5 0.54 1.32 0.39 0.26 0.25 0.34 0.59 0.17 0.35

Selenium (Se) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 <0.0001 <0.0001 0.0002

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site CH2 A2 B1 B1 H1 field blank S1 S2 H1 B1 NT2 CH1 CH2 A2 A1 BK1 J2 J1

Sample Name on Lab Outputs CH2 A2 B1 B1-D H1

FIELD 

BLANK S1 S2 H1 B1 NT2 CH1 CH2 A2 A1 BK1 J2 J1

Lab Sample ID AN2349 AN2350 AN2351 AN2354 AN2355 AN2356 AN2357 AN2358 AO3120 AO3121 AO3122 AO3123 AO3124 AO3125 AO3126 AO3127 AO3128 AO3129

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 12-May-11 12-May-11 12-May-11 12-May-11 12-May-11 12-May-11 12-May-11 12-May-11 18-May-11 18-May-11 18-May-11 18-May-11 18-May-11 18-May-11 18-May-11 17-May-11 17-May-11 17-May-11

Time Sampled 3:45:00 PM 7:45:00 AM

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Total Metals (cont'd)

Silicon (Si) mg/L 4.84 3.06 4.28 4.43 4.34 <0.1 3.66 4.71 3.68 3.56 4.56 3.41 2.94 2.51 3.04 3.74 2.24 2.95

Silver (Ag) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.00005 <0.00002 <0.00002 <0.00002 <0.00002

Sodium (Na) mg/L 0.78 0.65 1.38 1.48 1.36 0.1 1 1.54 1.01 1.17 0.77 0.67 0.5 0.52 0.62 0.6 0.35 0.63

Strontium (Sr) mg/L 0.04 0.074 0.042 0.041 0.031 <0.001 0.036 0.049 0.026 0.037 0.038 0.09 0.027 0.065 0.096 0.142 0.014 0.081

Sulphur (S) mg/L <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005

Thorium (Th) mg/L

Tin (Sn) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Titanium (Ti) mg/L 0.042 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.022 0.008 0.006 0.13 0.007 0.006 <0.005 <0.005 0.023 <0.005 0.008

Uranium (U) mg/L 0.0001 <0.0001 0.0017 0.0016 0.0022 <0.0001 0.0016 0.0027 0.0018 0.0014 0.0006 0.0002 <0.0001 <0.0001 0.0001 0.0002 <0.0001 0.0003

Vanadium (V) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Zinc (Zn) mg/L 0.006 <0.005 0.027 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.006 <0.005 <0.005 <0.005 <0.005 0.007 <0.005 <0.005

Zirconium (Zr) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Metals

Dissolved Metals Filtration Location -

Aluminum (Al) mg/L 0.082 0.027 0.08 0.042 0.079 <0.003 0.033 0.023 0.07 0.038 0.073 0.034 0.066 0.025 0.014 0.01 0.056 0.014

Antimony (Sb) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Arsenic (As) mg/L 0.0001 0.0002 0.0001 0.0001 0.0001 <0.0001 0.0001 0.0001 <0.0001 <0.0001 <0.0001 0.0002 <0.0001 0.0002 0.0002 0.0002 <0.0001 0.0001

Barium (Ba) mg/L 0.005 0.014 0.005 0.005 0.005 <0.001 0.006 0.005 0.004 0.005 0.005 0.008 0.004 0.012 0.017 0.006 0.004 0.006

Beryllium (Be) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Bismuth (Bi) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Boron (B) mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Cadmium (Cd) mg/L <0.00001 <0.00001 0.00001 <0.00001 0.00002 <0.00001 0.00001 0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.00002 <0.00001 <0.00001 <0.00001 <0.00001

Calcium (Ca) mg/L 5.08 20.2 6.92 6.97 4.51 <0.05 9.48 8.55 3.78 5.99 5.55 17.4 3.99 17.2 21.1 24.5 3.05 16.7

Chromium (Cr) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Cobalt (Co) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Copper (Cu) mg/L 0.0006 0.0006 0.0005 0.0005 0.0007 <0.0002 0.0005 0.0004 0.0007 0.0005 0.0008 0.0007 0.0052 0.0008 0.0007 0.001 0.001 0.0008

Iron (Fe) mg/L 0.081 0.036 0.022 0.022 0.027 <0.005 0.012 0.025 0.024 0.02 0.064 0.021 0.047 0.019 0.014 0.012 0.024 0.01

Lead (Pb) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.0003 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Lithium (Li) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Magnesium (Mg) mg/L 1.77 2.06 1.26 1.31 0.74 <0.05 0.83 0.96 0.6 1.05 0.72 3.31 1.28 1.67 2.02 2.82 1.05 4.23

Manganese (Mn) mg/L 0.006 <0.001 0.002 0.002 0.001 <0.001 <0.001 0.005 <0.001 0.002 0.006 <0.001 0.003 <0.001 <0.001 <0.001 0.001 <0.001

Mercury (Hg) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Molybdenum (Mo) mg/L <0.001 <0.001 <0.001 <0.001 0.001 <0.001 0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Nickel (Ni) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 0.35 0.31 0.55 0.58 0.55 <0.05 0.47 0.68 0.44 0.51 0.7 0.35 0.25 0.25 0.31 0.41 0.17 0.31

Selenium (Se) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0002

Silicon (Si) mg/L 3.16 3.06 4.06 4.09 3.82 <0.1 3.69 4.26 3.41 3.6 2.61 3.25 2.97 2.61 2.76 2.66 2.32 2.9

Silver (Ag) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Sodium (Na) mg/L 0.61 0.62 1.19 1.27 1.13 0.07 0.88 1.34 0.91 1.09 0.68 0.64 0.5 0.54 0.59 0.63 0.35 0.63

Strontium (Sr) mg/L 0.034 0.068 0.039 0.039 0.029 <0.001 0.036 0.044 0.022 0.034 0.031 0.077 0.025 0.058 0.079 0.113 0.013 0.071

Sulphur (S) mg/L <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005

Thorium (Th) mg/L

Tin (Sn) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Titanium (Ti) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Uranium (U) mg/L <0.0001 <0.0001 0.0012 0.0012 0.0015 <0.0001 0.0013 0.0018 0.0011 0.001 0.0002 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0002

Vanadium (V) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Zinc (Zn) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Zirconium (Zr) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site BK0 NT1 S2 S1 A1 S1 field blank H5 H2 H3T S1 S2 H1 B1 NT1 BK0 J2 B1

Sample Name on Lab Outputs BK0 NT1 S2 S1 A1-D S1-D BLANK H5 H2 H3T S1 S2 H1 B1 NT1 BK0 J2 B1-D

Lab Sample ID AO3130 AO3131 AO3177 AO3178 AO3179 AO3180 AO3308 AP3675 AP3676 AP3677 AP3678 AP3679 AP3680 AP3681 AP3682 AP3683 AP3684 AP3685

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 17-May-11 17-May-11 17-May-11 17-May-11 18-May-11 18-May-11 18-May-11 24-May-11 24-May-11 24-May-11 24-May-11 24-May-11 24-May-11 24-May-11 25-May-11 25-May-11 25-May-11 24-May-11

Time Sampled

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Physical Tests

Conductivity uS/cm 206 46 56 56 142 56 4 65 58 27 48 51 29 46 45 169 27 45

Hardness (as CaCO3) mg/L 95.9 24 27 23.3 67.1 25.7 <0.5 32.8 29.5 13.6 23 25 13.3 22 23.7 91.6 12.7 21.9

pH pH units 8.23 7.49 7.68 7.77 8.01 7.66 6.3 6.86 6.84 6.68 6.84 6.78 6.74 6.83 6.68 7.52 6.74 6.81

Total Suspended Solids mg/L 6 91 5 5 8 6 <1 2 3 5 5 3 4 4 52 8 <1 4

Total Dissolved Solids mg/L

Turbidity NTU 0.5 18.1 1.4 2.1 2.6 1.2 <0.1 0.6 0.6 0.5 1.1 1.9 1.5 2.3 11.9 2.8 0.4 1.3

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L 120 19 31 33 85 31 1.6 34 30 13 30 29 13 30 17 100 9.9 22

Alkalinity, Carbonate (as CaCO3) mg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Alkalinity, Hydroxide (as CaCO3) mg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Alkalinity, Total (as CaCO3) mg/L 100 15 25 27 70 25 1.3 28 25 11 24 24 10 25 14 84 8.1 18

Ammonia, Total (as N) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.029 0.026 0.051 0.046 0.027 0.021 0.015 0.021 0.014 0.021 0.016

Bromide (Br) mg/L <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4

Chloride (Cl) mg/L 0.7 0.8 <0.5 2 0.6 0.6 0.6 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Fluoride (F) mg/L 0.03 0.07 0.05 0.05 0.03 0.03 0.01 0.04 0.03 0.02 0.03 0.04 0.03 0.04 0.06 0.04 0.02 0.04

Nitrate and Nitrite (as N) mg/L <0.02 0.27 0.26 0.1 0.03 0.26 <0.02 0.13 0.34 <0.02 0.2 0.11 0.1 0.06 0.26 <0.02 <0.02 0.07

Nitrate (as N) mg/L <0.02 0.27 0.26 0.1 0.03 0.26 <0.02 0.13 0.34 <0.02 0.2 0.11 0.1 0.06 0.26 <0.02 <0.02 0.07

Nitrite (as N) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Orthophosphate-Dissolved (as P) mg/L 0.019 <0.005 0.026 0.005 0.016 0.025 0.007 <0.005 <0.005 <0.005 0.015 <0.005 <0.005 <0.005 0.02 <0.005 <0.005 <0.005

Phosphorus (P)-Total mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.007 0.043 <0.005 <0.005 0.009 0.055 0.008 <0.005 0.007

Sulfate (SO4) mg/L 6.7 2.4 <0.5 0.8 2.5 <0.5 <0.5 6.7 4.5 1 1.9 2.1 1.4 2.3 4.3 6.6 2.7 2.2

Cyanides

Cyanide, Weak Acid Diss mg/L 0.0012 0.0013 0.0012 0.0009 0.0016 0.0009 <0.0005 0.0012 0.0011 0.0011 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Cyanide, Total mg/L

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L 0.0009 0.0011 0.0011 0.0009 0.0014 0.0011 <0.0005 0.0012 0.0012 0.0013 0.0008 <0.0005 <0.0005 0.0005 0.0006 <0.0005 0.0007 0.0005

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.061 2.34 0.276 0.193 0.156 0.193 0.004 0.1 0.127 0.151 0.147 0.159 0.16 0.181 1.49 0.118 0.091 0.26

Antimony (Sb) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Arsenic (As) mg/L 0.0003 0.0003 0.0003 0.0002 0.0005 0.0002 <0.0001 0.0003 0.0004 0.0001 0.0002 0.0001 0.0002 0.0002 0.0001 0.0004 0.0001 0.0002

Barium (Ba) mg/L 0.01 0.028 0.008 0.007 0.021 0.007 <0.001 0.008 0.007 0.006 0.006 0.006 0.005 0.006 0.017 0.01 0.004 0.007

Beryllium (Be) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Bismuth (Bi) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Boron (B) mg/L <0.050 <0.050 <0.050 <0.050 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Cadmium (Cd) mg/L 0.00001 0.00004 0.00002 <0.00001 0.00002 0.00001 <0.00001 0.00013 0.00002 0.00001 0.00001 <0.00001 0.00001 0.00001 0.00002 <0.00001 0.00001 0.00002

Calcium (Ca) mg/L 30.4 6.65 9.44 7.87 23.2 8.99 0.16 9.93 9.23 4.64 7.99 8.5 4.29 6.91 6.94 29.7 3.3 6.86

Chromium (Cr) mg/L <0.001 0.004 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.000004 <0.001 <0.001 <0.001

Cobalt (Co) mg/L <0.0005 0.0021 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0014 <0.0005 <0.0005 <0.0005

Copper (Cu) mg/L 0.0008 0.0043 0.0015 0.0006 0.0012 0.001 0.0146 0.0101 0.0033 0.0008 0.0008 0.0005 0.001 0.001 0.0029 0.0011 0.0012 0.0015

Iron (Fe) mg/L 0.156 3.61 0.4 0.239 0.338 0.284 <0.005 0.118 0.17 0.119 0.166 0.181 0.141 0.215 2.28 0.284 0.059 0.372

Lead (Pb) mg/L 0.0002 0.0014 0.0003 <0.0002 <0.0002 <0.0002 0.0011 0.0004 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.0002 0.0006 0.0003 <0.0002 0.0004

Lithium (Li) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Magnesium (Mg) mg/L 4.87 1.8 0.82 0.88 2.23 0.78 <0.05 1.94 1.56 0.5 0.73 0.91 0.64 1.15 1.56 4.27 1.07 1.15

Manganese (Mn) mg/L 0.005 0.085 0.013 0.018 0.01 0.008 <0.001 0.007 0.006 0.006 0.006 0.013 0.005 0.01 0.04 0.01 0.001 0.016

Mercury (Hg) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Molybdenum (Mo) mg/L <0.001 <0.001 0.001 0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 0.001 0.001 <0.001 <0.001 <0.001 <0.001

Nickel (Ni) mg/L <0.001 0.005 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.004 <0.001 <0.001 <0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 0.49 1.49 0.47 0.66 0.33 0.43 0.07 0.49 0.64 0.44 0.43 0.65 0.45 0.55 1.35 0.49 0.18 0.57

Selenium (Se) mg/L 0.0002 <0.0001 <0.0001 <0.0001 0.0001 <0.0001 <0.0001 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 <0.0001 <0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site BK0 NT1 S2 S1 A1 S1 field blank H5 H2 H3T S1 S2 H1 B1 NT1 BK0 J2 B1

Sample Name on Lab Outputs BK0 NT1 S2 S1 A1-D S1-D BLANK H5 H2 H3T S1 S2 H1 B1 NT1 BK0 J2 B1-D

Lab Sample ID AO3130 AO3131 AO3177 AO3178 AO3179 AO3180 AO3308 AP3675 AP3676 AP3677 AP3678 AP3679 AP3680 AP3681 AP3682 AP3683 AP3684 AP3685

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 17-May-11 17-May-11 17-May-11 17-May-11 18-May-11 18-May-11 18-May-11 24-May-11 24-May-11 24-May-11 24-May-11 24-May-11 24-May-11 24-May-11 25-May-11 25-May-11 25-May-11 24-May-11

Time Sampled

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Total Metals (cont'd)

Silicon (Si) mg/L 3.38 5.85 3.45 3.82 3 3.32 0.132 2.92 3.44 3.03 3.11 4.07 3.49 4.05 4.63 3.77 2.55 4.09

Silver (Ag) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Sodium (Na) mg/L 1.04 0.79 0.83 1.22 0.62 0.75 0.37 2.71 0.98 0.75 0.81 1.2 0.89 1.2 0.73 0.97 0.43 1.15

Strontium (Sr) mg/L 0.144 0.043 0.034 0.043 0.094 0.032 <0.001 0.033 0.033 0.015 0.028 0.04 0.022 0.036 0.038 0.124 0.014 0.036

Sulphur (S) mg/L <3 <3 <3 <3 <3 <3 <3 3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.00005 0.00006 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005

Thorium (Th) mg/L

Tin (Sn) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Titanium (Ti) mg/L <0.005 0.186 0.009 0.013 0.006 0.006 <0.005 <0.005 0.007 <0.005 <0.005 0.007 <0.005 0.006 0.13 <0.005 <0.005 0.008

Uranium (U) mg/L 0.0004 0.001 0.002 0.0022 0.0001 0.0012 <0.0001 <0.0001 0.0003 0.0003 0.001 0.0018 0.0013 0.0014 0.0004 0.0003 <0.0001 0.0013

Vanadium (V) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Zinc (Zn) mg/L <0.005 0.009 <0.005 <0.005 <0.005 <0.005 0.025 0.01 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.007 <0.005 <0.005 0.006

Zirconium (Zr) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Metals

Dissolved Metals Filtration Location -

Aluminum (Al) mg/L 0.005 0.077 0.034 0.025 0.015 0.034 <0.0003 0.028 0.043 0.083 0.033 0.024 0.082 0.093 0.059 0.007 0.067 0.049

Antimony (Sb) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Arsenic (As) mg/L 0.0002 <0.0001 <0.0001 <0.0001 0.0002 <0.0001 <0.0001 0.0001 0.0002 <0.0001 <0.0001 <0.0001 0.0001 0.0001 <0.0001 0.0002 <0.0001 <0.0001

Barium (Ba) mg/L 0.01 0.006 0.005 0.005 0.018 0.005 <1 0.006 0.006 0.006 0.005 0.005 0.004 0.006 0.005 0.009 0.004 0.005

Beryllium (Be) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Bismuth (Bi) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Boron (B) mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Cadmium (Cd) mg/L <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.00002 0.00002 0.00001 0.00006 <0.00001 0.00002 0.00003 <0.00001 <0.00001 <0.00001 <0.00001

Calcium (Ca) mg/L 29.3 5.99 7.72 7.15 22.3 7.9 0.1 9.19 8.05 4.16 7.85 7.53 3.98 6.33 6.42 28.6 3.03 6.51

Chromium (Cr) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Cobalt (Co) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Copper (Cu) mg/L 0.0006 0.001 0.0007 0.0004 0.0006 0.0006 0.0139 0.0072 0.0025 0.0006 0.0007 0.0004 0.0009 0.0007 0.0007 0.0006 0.001 0.0005

Iron (Fe) mg/L <0.005 0.06 0.013 0.022 0.013 0.019 <0.005 0.015 0.028 0.036 0.011 0.017 0.03 0.103 0.048 0.006 0.024 0.023

Lead (Pb) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.001 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Lithium (Li) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Magnesium (Mg) mg/L 4.76 0.82 0.71 0.81 2.11 0.7 <0.05 1.73 1.32 0.44 0.67 0.79 0.61 1.02 0.76 3.97 1.03 1.03

Manganese (Mn) mg/L <0.001 0.006 <0.001 0.003 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 0.003 0.002 0.011 0.004 <0.001 <0.001 0.002

Mercury (Hg) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Molybdenum (Mo) mg/L <0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Nickel (Ni) mg/L <0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 0.48 0.71 0.42 0.59 0.32 0.4 0.07 0.39 0.58 0.41 0.44 0.6 0.43 0.52 0.73 0.47 0.17 0.54

Selenium (Se) mg/L 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 <0.0001 <0.0001

Silicon (Si) mg/L 3.3 2.67 2.87 3.54 2.96 2.95 0.122 2.88 3.05 2.78 2.91 3.55 3.18 3.84 2.47 3.49 2.36 3.77

Silver (Ag) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Sodium (Na) mg/L 1.01 0.74 0.74 1.11 0.62 0.73 0.36 0.53 0.76 0.58 0.92 1.08 1.11 1.02 0.61 0.89 0.35 1.06

Strontium (Sr) mg/L 0.128 0.035 0.028 0.036 0.082 0.028 <0.001 0.028 0.029 0.014 0.027 0.036 0.022 0.032 0.034 0.114 0.013 0.034

Sulphur (S) mg/L <3 <3 <3 <3 <3 <3 <3 3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005

Thorium (Th) mg/L

Tin (Sn) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Titanium (Ti) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Uranium (U) mg/L 0.0003 0.0003 0.0008 0.0014 <0.0001 0.0008 <0.0001 <0.0001 0.0002 0.0002 0.0007 0.0013 0.001 0.0011 0.0002 0.0002 <0.0001 0.001

Vanadium (V) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Zinc (Zn) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.027 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.007 <0.005 <0.005 <0.005 <0.005

Zirconium (Zr) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site BK1 J1 A1 A2 CH2 CH2 CH1 field blank NT2 H5 H2 H3T S1 S2 H1 B1 CH2 CH2

Sample Name on Lab Outputs BK1 J1 A1 A2 CH2 CH2-D CH1 BLANK NT2 H5 H2 H3T S1 S2 H1 B1 CH2 CH2-D

Lab Sample ID AP3686 AP3700 AP3701 AP3702 AP3703 AP3704 AP3705 AP3706 AP3707 AQ7607 AQ7608 AQ7609 AQ7610 AQ7611 AQ7612 AQ7613 AQ7614 AQ7615

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 25-May-11 25-May-11 25-May-11 25-May-11 25-May-11 25-May-11 25-May-11 25-May-11 25-May-11 31-May-11 31-May-11 31-May-11 31-May-11 31-May-11 31-May-11 31-May-11 1-Jun-11 1-Jun-11

Time Sampled 11:30:00 AM 1:40:00 PM

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Physical Tests

Conductivity uS/cm 115 109 129 109 32 32 105 2 41 64 71 28 49 48 31 49 34 33

Hardness (as CaCO3) mg/L 60.9 51.6 69.2 58.8 15.9 16.5 55.8 <0.5 20.4 28.4 25.4 12.7 21.9 20.4 13 19.3 14.9 15.1

pH pH units 7.26 7.14 7.27 7.24 6.73 6.65 7.2 5.53 6.74 7.49 7.54 7.22 7.49 7.46 7.4 7.4 7.28 7.3

Total Suspended Solids mg/L 12 23 4 2 19 21 11 <1 40 2 2 3 3 2 3 2 8 8

Total Dissolved Solids mg/L

Turbidity NTU 8.1 9.6 1.6 0.5 3.2 3.5 3.9 <0.1 12.4 0.8 0.6 0.5 0.5 1.4 1 2.3 0.9 0.8

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L 67 62 76 68 14 12 62 <0.5 16 29 31 15 28 27 15 21 15 14

Alkalinity, Carbonate (as CaCO3) mg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Alkalinity, Hydroxide (as CaCO3) mg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Alkalinity, Total (as CaCO3) mg/L 55 51 62 56 12 9.6 51 <0.5 13 24 25 12 23 22 12 18 12 11

Ammonia, Total (as N) mg/L 0.033 0.018 0.031 0.037 0.018 0.022 0.039 0.006 0.028 0.006 0.011 0.017 0.01 0.012 0.013 0.009 0.009 0.005

Bromide (Br) mg/L <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4

Chloride (Cl) mg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.6

Fluoride (F) mg/L 0.03 0.03 0.02 0.02 0.03 0.03 0.03 <0.01 0.05 0.03 0.03 0.02 0.03 0.04 0.03 0.04 0.04 0.03

Nitrate and Nitrite (as N) mg/L <0.02 0.08 <0.02 0.03 <0.02 <0.02 0.03 <0.02 0.25 0.1 0.23 <0.02 0.11 0.04 <0.02 0.04 <0.02 <0.02

Nitrate (as N) mg/L <0.02 0.08 <0.02 0.03 <0.02 <0.02 0.03 <0.02 0.25 0.1 0.23 <0.02 0.11 0.04 <0.02 0.04 <0.02 <0.02

Nitrite (as N) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Orthophosphate-Dissolved (as P) mg/L 0.011 0.008 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Phosphorus (P)-Total mg/L 0.013 0.009 0.005 0.006 0.008 0.008 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.006 0.008 0.009

Sulfate (SO4) mg/L 4.7 6.6 3.1 2.1 2.1 2.1 3.3 1.3 4 6.5 4.4 <0.5 0.9 0.8 1.8 1.4 2.2 2.1

Cyanides

Cyanide, Weak Acid Diss mg/L 0.0005 <0.0005 <0.0005 <0.0005 0.0006 <0.0005 <0.0005 <0.0005 0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Cyanide, Total mg/L

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L 0.0007 0.0008 0.0005 <0.0005 0.0007 <0.0005 <0.0005 <0.0005 0.0007 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.288 0.349 0.087 0.06 0.329 0.353 0.233 0.003 0.936 0.191 0.066 0.136 0.087 0.105 0.127 0.094 0.425 0.167

Antimony (Sb) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Arsenic (As) mg/L 0.0005 0.0005 0.0003 0.0002 0.0003 0.0003 0.0003 <0.0001 <0.0001 0.0002 0.0003 0.0002 0.0002 0.0002 0.0003 0.0002 0.0002 0.0002

Barium (Ba) mg/L 0.008 0.009 0.019 0.014 0.006 0.006 0.009 <0.001 0.012 0.006 0.006 0.006 0.005 0.005 0.004 0.005 0.005 0.005

Beryllium (Be) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Bismuth (Bi) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Boron (B) mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Cadmium (Cd) mg/L 0.00002 <0.00001 0.00002 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.00001 0.00005 0.00002 0.00004 0.00003 0.00002 0.00002 <0.00001 0.00001 <0.00001

Calcium (Ca) mg/L 19.5 13.8 24.1 20.3 4.13 4.31 17 0.13 6.33 8.71 8.04 4.35 7.7 6.96 4.21 6.02 3.93 4.03

Chromium (Cr) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Cobalt (Co) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0009 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Copper (Cu) mg/L 0.0019 0.0017 0.0012 0.0006 0.001 0.0011 0.0011 0.0142 0.002 0.0088 0.0026 0.001 0.0007 0.0006 0.0012 0.001 0.0009 0.0008

Iron (Fe) mg/L 0.599 0.673 0.204 0.106 0.59 0.644 0.464 <0.005 1.45 0.116 0.058 0.104 0.082 0.111 0.102 0.084 0.231 0.289

Lead (Pb) mg/L 0.0007 0.0044 0.0003 <0.0002 0.0003 0.0004 0.0002 0.0011 0.0004 0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Lithium (Li) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Magnesium (Mg) mg/L 2.94 4.18 2.19 1.97 1.35 1.4 3.22 <0.05 1.11 1.62 1.29 0.45 0.64 0.74 0.6 1.03 1.23 1.23

Manganese (Mn) mg/L 0.016 0.024 0.006 0.005 0.028 0.031 0.013 <0.001 0.027 0.003 0.003 0.005 0.003 0.009 0.004 0.006 0.025 0.025

Mercury (Hg) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Molybdenum (Mo) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 0.001 <0.001 <0.001 <0.001

Nickel (Ni) mg/L 0.001 0.001 0.02 <0.001 0.001 <0.001 <0.001 <0.001 0.003 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 0.41 0.33 0.28 0.23 0.23 0.24 0.33 0.07 1.07 0.35 0.51 0.36 0.39 0.53 0.39 0.5 0.19 0.2

Selenium (Se) mg/L 0.0001 0.0001 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0002 0.0001 0.0001 <0.0001 <0.0001 0.0001 0.0001 <0.0001 <0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site BK1 J1 A1 A2 CH2 CH2 CH1 field blank NT2 H5 H2 H3T S1 S2 H1 B1 CH2 CH2

Sample Name on Lab Outputs BK1 J1 A1 A2 CH2 CH2-D CH1 BLANK NT2 H5 H2 H3T S1 S2 H1 B1 CH2 CH2-D

Lab Sample ID AP3686 AP3700 AP3701 AP3702 AP3703 AP3704 AP3705 AP3706 AP3707 AQ7607 AQ7608 AQ7609 AQ7610 AQ7611 AQ7612 AQ7613 AQ7614 AQ7615

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 25-May-11 25-May-11 25-May-11 25-May-11 25-May-11 25-May-11 25-May-11 25-May-11 25-May-11 31-May-11 31-May-11 31-May-11 31-May-11 31-May-11 31-May-11 31-May-11 1-Jun-11 1-Jun-11

Time Sampled 11:30:00 AM 1:40:00 PM

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Total Metals (cont'd)

Silicon (Si) mg/L 3.23 2.77 2.99 2.69 3.42 3.47 3.29 0.194 3.77 2.88 3.08 2.87 3.06 3.53 3.29 3.63 2.99 3.13

Silver (Ag) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Sodium (Na) mg/L 0.66 0.62 0.63 0.56 0.54 0.57 0.59 0.36 0.68 0.55 0.71 0.58 0.69 0.97 0.79 1.06 0.54 0.57

Strontium (Sr) mg/L 0.086 0.065 0.085 0.066 0.025 0.026 0.075 <0.001 0.034 0.026 0.028 0.013 0.025 0.033 0.02 0.031 0.025 0.025

Sulphur (S) mg/L <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005

Thorium (Th) mg/L

Tin (Sn) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Titanium (Ti) mg/L <0.005 0.006 <0.005 <0.005 0.006 0.009 <0.005 <0.005 0.071 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Uranium (U) mg/L <0.0001 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 0.0002 <0.0001 0.0004 <0.0001 0.0003 0.0002 0.0009 0.0015 0.0012 0.0012 <0.0001 <0.0001

Vanadium (V) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Zinc (Zn) mg/L <0.005 <0.005 0.005 <0.005 <0.005 <0.005 <0.005 0.027 <0.005 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.01 <0.005 <0.005

Zirconium (Zr) mg/L <0.0005 <0.0005 0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Metals

Dissolved Metals Filtration Location -

Aluminum (Al) mg/L 0.018 0.017 0.013 0.019 0.057 0.06 0.037 <0.0003 0.061 0.037 0.044 0.086 0.04 0.03 0.073 0.061 0.064 0.062

Antimony (Sb) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Arsenic (As) mg/L 0.0002 0.0001 0.0002 0.0002 <0.0001 <0.0001 0.0002 <0.0001 <0.0001 0.0001 0.0003 <0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.006 0.006 0.018 0.012 0.004 0.004 0.008 <0.0001 0.005 0.007 0.007 0.006 0.006 0.005 0.004 0.006 0.005 0.005

Beryllium (Be) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Bismuth (Bi) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Boron (B) mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Cadmium (Cd) mg/L <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.00004 0.00002 <0.00001 0.00001 <0.00001 <0.00001 0.00002 <0.00001 <0.00001

Calcium (Ca) mg/L 19.7 15.7 23.7 19.1 3.96 4.03 16.8 0.11 6.24 9.51 9.33 4.59 8.18 7.95 4.22 6.78 4.61 4.37

Chromium (Cr) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.004 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Cobalt (Co) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Copper (Cu) mg/L 0.0012 0.0007 0.0005 0.0004 0.0004 0.0005 0.0009 0.0132 0.0008 0.0084 0.0024 0.0006 0.0005 0.0004 0.0009 0.0007 0.0005 0.0004

Iron (Fe) mg/L 0.016 0.01 0.012 0.015 0.038 0.042 0.04 <0.005 0.053 0.019 0.018 0.034 0.02 0.02 0.025 0.032 0.049 0.042

Lead (Pb) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.001 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Lithium (Li) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Magnesium (Mg) mg/L 2.81 3.98 2.18 1.82 1.24 1.27 3.1 <0.05 0.71 1.78 1.52 0.49 0.7 0.75 0.63 1.17 1.41 1.34

Manganese (Mn) mg/L <0.001 <0.001 <0.001 <0.001 0.003 0.003 0.001 <0.001 0.005 <0.001 <0.001 0.001 <0.001 0.003 <0.001 0.002 0.003 0.003

Mercury (Hg) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Molybdenum (Mo) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.001

Nickel (Ni) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.003 <0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 0.4 0.29 0.3 0.23 0.21 0.21 0.32 0.07 0.78 0.39 0.61 0.41 0.44 0.56 0.43 0.55 0.21 0.2

Selenium (Se) mg/L <0.0001 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Silicon (Si) mg/L 2.92 2.83 2.9 2.48 3.01 3.07 2.99 0.132 2.52 2.84 3.3 2.82 2.97 3.68 3.04 3.76 3.23 3.11

Silver (Ag) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Sodium (Na) mg/L 0.64 0.56 0.57 0.48 0.5 0.51 0.58 0.36 0.63 0.59 0.86 0.67 0.78 1.05 0.91 1.19 0.62 0.58

Strontium (Sr) mg/L 0.082 0.063 0.079 0.057 0.024 0.025 0.075 <0.001 0.032 0.031 0.031 0.016 0.03 0.036 0.023 0.033 0.029 0.029

Sulphur (S) mg/L <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005

Thorium (Th) mg/L

Tin (Sn) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Titanium (Ti) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Uranium (U) mg/L <0.0001 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 <0.0001 0.0002 <0.0001 0.0003 0.0002 0.0007 0.0013 0.001 0.0011 <0.0001 <0.0001

Vanadium (V) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Zinc (Zn) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.027 <0.005 0.006 <0.005 <0.005 <0.005 <0.005 0.007 <0.005 <0.005 <0.005

Zirconium (Zr) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site NT2 CH1 A2 A1 J1 J2 BK1 BK1 BK0 NT1 field blank H4P H5 H3T H2 S1 S2 S1

Sample Name on Lab Outputs NT2 CH1 A2 A1 J1 J2 BK1 BK1-D BK0 NT1

FIELD 

BLANK H4P H5 H3T H2 S1 S2 S1-D

Lab Sample ID AQ7616 AQ7617 AQ7618 AQ7631 AQ7632 AQ7633 AQ7634 AQ7635 AQ7636 AQ7637 AQ7638 AS2798 AS2799 AS2800 AS2801 AS2802 AS2803 AS2804

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 1-Jun-11 1-Jun-11 1-Jun-11 1-Jun-11 1-Jun-11 1-Jun-11 1-Jun-11 1-Jun-11 1-Jun-11 1-Jun-11 2-Jun-11 7-Jun-11 7-Jun-11 7-Jun-11 7-Jun-11 7-Jun-11 7-Jun-11 7-Jun-11

Time Sampled 12:00:00 PM 9:50:00 AM

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Physical Tests

Conductivity uS/cm 44 113 107 125 106 26 104 104 159 47 1 83 55 24 53 41 45 42

Hardness (as CaCO3) mg/L 19.2 53.7 50.9 59.7 50.7 11.3 50.1 48.9 78.3 22.1 <0.5 37.1 25.1 11.2 24.4 20 19.9 19.1

pH pH units 7.39 7.96 8.07 7.96 7.87 7.22 7.87 7.86 8.01 7.41 5.97 7.75 7.52 7.34 7.57 7.55 7.46 7.52

Total Suspended Solids mg/L 19 6 2 4 10 <1 13 13 8 15 <1 3 9 4 6 8 3 7

Total Dissolved Solids mg/L

Turbidity NTU 4 1.2 0.4 0.6 2.4 0.4 5.9 8.2 2.3 3 <0.1 0.5 2.4 0.6 1.1 1.4 1.1 1.5

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L 17 67 66 76 59 9.9 58 59 93 19 <0.5 47 26 14 25 26 26 20

Alkalinity, Carbonate (as CaCO3) mg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Alkalinity, Hydroxide (as CaCO3) mg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Alkalinity, Total (as CaCO3) mg/L 14 55 54 62 48 8.1 48 48 76 16 <0.5 38 22 11 21 22 21 17

Ammonia, Total (as N) mg/L 0.009 0.019 0.007 0.013 0.012 0.018 0.009 0.012 0.017 0.011 0.007 0.011 0.033 0.027 0.024 0.011 0.012 0.011

Bromide (Br) mg/L <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4

Chloride (Cl) mg/L 0.6 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Fluoride (F) mg/L 0.05 0.03 0.02 0.02 0.03 0.03 0.03 0.03 0.03 0.05 <0.01 0.02 0.02 0.01 0.02 0.02 0.03 0.02

Nitrate and Nitrite (as N) mg/L 0.21 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.2 <0.02 0.17 0.05 <0.02 0.11 0.06 0.08 0.05

Nitrate (as N) mg/L 0.21 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.2 <0.02 0.17 0.05 <0.02 0.11 0.06 0.08 0.05

Nitrite (as N) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Orthophosphate-Dissolved (as P) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Phosphorus (P)-Total mg/L 0.008 0.007 <0.005 0.007 0.008 <0.005 0.008 0.008 0.007 0.009 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Sulfate (SO4) mg/L 4.1 2.6 2 3.1 6.1 1.9 4.2 5 5.8 3.9 <0.5 5.5 6.3 0.8 4.5 1.4 1.6 1.2

Cyanides

Cyanide, Weak Acid Diss mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Cyanide, Total mg/L

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0008 <0.0005 0.0007 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0006 0.0005 <0.0005

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.515 0.125 0.059 0.068 0.146 0.081 0.344 0.332 0.122 0.503 <0.003 0.061 0.133 0.161 0.159 0.233 0.15 0.219

Antimony (Sb) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Arsenic (As) mg/L 0.0001 0.0003 0.0002 0.0003 0.0003 0.0001 0.0006 0.0007 0.0004 0.0001 <0.0001 0.0003 0.0003 0.0001 0.0005 0.0001 0.0001 0.0002

Barium (Ba) mg/L 0.008 0.009 0.012 0.016 0.007 0.004 0.008 0.007 0.009 0.008 <0.001 0.004 0.006 0.006 0.006 0.006 0.006 0.006

Beryllium (Be) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Bismuth (Bi) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Boron (B) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Cadmium (Cd) mg/L <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.00002 <0.00001 0.00002 0.00004 <0.00001 0.00002 <0.00001 <0.00001 <0.00001

Calcium (Ca) mg/L 6.19 16.5 17.5 20.7 14.1 2.99 16.1 15.7 25.5 7.14 <0.05 11.4 7.63 3.77 7.58 6.96 6.72 6.59

Chromium (Cr) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Cobalt (Co) mg/L 0.0006 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0006 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Copper (Cu) mg/L 0.0014 0.0008 0.0007 0.0061 0.0013 0.0012 0.0022 0.0022 0.0012 0.0014 <0.0002 0.0063 0.012 0.0008 0.0038 0.0009 0.0015 0.001

Iron (Fe) mg/L 0.745 0.219 0.092 0.128 0.311 0.052 0.69 0.678 0.28 0.728 <0.005 0.068 0.195 0.125 0.222 0.293 0.157 0.256

Lead (Pb) mg/L 0.0002 <0.0002 <0.0002 <0.0002 0.0004 <0.0002 0.0009 0.001 0.0004 0.0003 <0.0002 0.0003 0.0004 <0.0002 0.0002 <0.0002 <0.0002 <0.0002

Lithium (Li) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Magnesium (Mg) mg/L 0.91 3.02 1.73 1.96 3.79 0.93 2.39 2.34 3.52 1.04 <0.05 2.06 1.46 0.42 1.32 0.63 0.76 0.63

Manganese (Mn) mg/L 0.016 0.007 0.008 0.004 0.011 0.002 0.018 0.02 0.008 0.015 <0.001 0.004 0.009 0.006 0.008 0.009 0.011 0.009

Mercury (Hg) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Molybdenum (Mo) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001

Nickel (Ni) mg/L 0.002 <0.001 <0.001 0.002 <0.001 0.001 0.001 0.001 <0.001 0.002 <0.001 0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 0.84 0.29 0.19 0.23 0.27 0.15 0.37 0.35 0.41 0.84 <0.05 0.17 0.33 0.34 0.57 0.37 0.56 0.38

Selenium (Se) mg/L <0.0001 <0.0001 0.0001 0.0001 0.0002 <0.0001 0.0001 0.0001 0.0002 <0.0001 <0.0001 0.0001 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site NT2 CH1 A2 A1 J1 J2 BK1 BK1 BK0 NT1 field blank H4P H5 H3T H2 S1 S2 S1

Sample Name on Lab Outputs NT2 CH1 A2 A1 J1 J2 BK1 BK1-D BK0 NT1

FIELD 

BLANK H4P H5 H3T H2 S1 S2 S1-D

Lab Sample ID AQ7616 AQ7617 AQ7618 AQ7631 AQ7632 AQ7633 AQ7634 AQ7635 AQ7636 AQ7637 AQ7638 AS2798 AS2799 AS2800 AS2801 AS2802 AS2803 AS2804

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 1-Jun-11 1-Jun-11 1-Jun-11 1-Jun-11 1-Jun-11 1-Jun-11 1-Jun-11 1-Jun-11 1-Jun-11 1-Jun-11 2-Jun-11 7-Jun-11 7-Jun-11 7-Jun-11 7-Jun-11 7-Jun-11 7-Jun-11 7-Jun-11

Time Sampled 12:00:00 PM 9:50:00 AM

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Total Metals (cont'd)

Silicon (Si) mg/L 3.06 2.89 2.43 2.65 2.93 2.44 3.15 3.05 3.58 3.12 <0.1 2.41 2.7 2.79 3.13 3.05 3.44 2.84

Silver (Ag) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Sodium (Na) mg/L 0.62 0.55 0.51 0.56 0.58 0.38 0.58 0.56 0.82 0.64 0.14 0.65 0.49 0.57 0.74 0.61 0.99 0.63

Strontium (Sr) mg/L 0.033 0.072 0.058 0.072 0.062 0.012 0.069 0.066 0.104 0.039 <0.001 0.031 0.024 0.013 0.028 0.023 0.032 0.023

Sulphur (S) mg/L <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005

Thorium (Th) mg/L

Tin (Sn) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Titanium (Ti) mg/L 0.045 <0.005 <0.005 <0.005 <0.005 <0.005 0.007 0.008 <0.005 0.04 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.005

Uranium (U) mg/L 0.0003 0.0002 <0.0001 <0.0001 0.0002 <0.0001 <0.0001 <0.0001 0.0002 0.0003 <0.0001 <0.0001 <0.0001 0.0003 0.0003 0.0009 0.0015 0.0013

Vanadium (V) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Zinc (Zn) mg/L <0.005 <0.005 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.006 <0.005 <0.005 <0.005 <0.005 <0.005

Zirconium (Zr) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Metals

Dissolved Metals Filtration Location -

Aluminum (Al) mg/L 0.067 0.045 0.028 0.019 0.02 0.078 0.022 0.024 0.01 0.061 <0.0003 0.021 0.038 0.081 0.04 0.041 0.033 0.043

Antimony (Sb) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Arsenic (As) mg/L <0.0001 0.0002 0.0002 0.0002 0.0001 0.0001 0.0002 0.0002 0.0002 <0.0001 <0.0001 0.0002 0.0001 <0.0001 0.0002 <0.0001 <0.0001 <0.0001

Barium (Ba) mg/L 0.006 0.01 0.014 0.019 0.007 0.004 0.006 0.006 0.009 0.006 <0.001 0.004 0.005 0.005 0.006 0.005 0.004 0.005

Beryllium (Be) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Bismuth (Bi) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Boron (B) mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Cadmium (Cd) mg/L 0.00001 0.00002 <0.00001 <0.00001 <0.00001 0.00002 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.00002 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001

Calcium (Ca) mg/L 7.13 19.7 20.5 23.4 15.6 3.2 18.2 17.9 26.8 6.96 <0.05 12.1 7.72 3.69 7.64 6.16 6.4 6.18

Chromium (Cr) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Cobalt (Co) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Copper (Cu) mg/L 0.0007 0.0009 0.0006 0.0006 0.0007 0.001 0.0013 0.0014 0.0007 0.0007 <0.0002 0.0014 0.0082 0.0006 0.0023 0.0005 0.0004 0.0005

Iron (Fe) mg/L 0.054 0.032 0.023 0.018 0.012 0.028 0.016 0.019 0.007 0.041 <0.005 0.01 0.015 0.028 0.016 0.01 0.017 0.011

Lead (Pb) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Lithium (Li) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Magnesium (Mg) mg/L 0.8 3.55 1.99 2.29 4.19 1.05 2.49 2.52 3.96 0.85 <0.05 2.24 1.4 0.38 1.22 0.55 0.67 0.55

Manganese (Mn) mg/L 0.01 0.002 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 0.003 <0.001 <0.001 <0.001 0.001 <0.001 <0.001 0.002 <0.001

Mercury (Hg) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Molybdenum (Mo) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Nickel (Ni) mg/L 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 0.8 0.33 0.21 0.26 0.28 0.17 0.35 0.36 0.45 0.74 <0.05 0.19 0.32 0.33 0.53 0.35 0.5 0.37

Selenium (Se) mg/L <0.0001 <0.0001 <0.0001 <0.0001 0.0001 <0.0001 <0.0001 <0.0001 0.0001 <0.0001 <0.0001 <0.0001 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Silicon (Si) mg/L 2.51 3.08 2.6 2.74 2.86 2.51 2.92 2.88 3.34 2.32 <0.100 2.44 2.58 2.58 2.98 2.44 3 2.43

Silver (Ag) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Sodium (Na) mg/L 0.74 0.63 0.58 0.64 0.63 0.4 0.64 0.65 0.98 0.69 0.16 0.58 0.49 0.56 0.72 0.62 0.92 0.63

Strontium (Sr) mg/L 0.039 0.079 0.069 0.086 0.068 0.014 0.081 0.079 0.119 0.041 <0.001 0.036 0.024 0.012 0.029 0.023 0.032 0.023

Sulphur (S) mg/L <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005

Thorium (Th) mg/L

Tin (Sn) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Titanium (Ti) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Uranium (U) mg/L 0.0002 0.0002 <0.0001 <0.0001 0.0002 <0.0001 <0.0001 <0.0001 0.0002 0.0002 <0.0001 <0.0001 <0.0001 0.0002 0.0003 0.0006 0.0011 0.0006

Vanadium (V) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Zinc (Zn) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.006 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Zirconium (Zr) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site H1 B1 NT2 CH1 CH2 A2 A1 field blank J1 J2 BK1 BK0 NT1 J1 S2 S1 H1 H3T

Sample Name on Lab Outputs H1 B1 NT2 CH1 CH2 A2 A1

FIELD 

BLANK J1 J2 BK1 BK0 NT1 J1-D S2 S1 H1 H3T

Lab Sample ID AS2805 AS2806 AS2807 AS2808 AS2809 AS2856 AS2857 AS2858 AS2859 AS2860 AS2861 AS2862 AS2863 AS2864 AZ8673 AZ8674 AZ8675 AZ8676

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 7-Jun-11 7-Jun-11 8-Jun-11 8-Jun-11 8-Jun-11 8-Jun-11 8-Jun-11 8-Jun-11 8-Jun-11 8-Jun-11 8-Jun-11 8-Jun-11 8-Jun-11 8-Jun-11 13-Jul-11 13-Jul-11 13-Jul-11 13-Jul-11

Time Sampled 11:30:00 AM 11:35:00 AM

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Physical Tests

Conductivity uS/cm 25 39 39 101 31 96 117 1 93 23 89 141 41 93 41 45 24 25

Hardness (as CaCO3) mg/L 11.4 17 19.2 50.5 15.4 51.5 58.9 <0.5 49.4 10.7 50.3 77.9 21.3 49.9 18 23.5 10.5 12

pH pH units 7.28 7.46 7.37 7.92 7.28 7.79 7.96 6.2 7.79 7.32 7.82 8.02 7.49 7.83 7.25 7.43 7.04 7.15

Total Suspended Solids mg/L 8 4 24 21 21 4 5 <1 29 4 24 140 42 29 <1 2 1 <1

Total Dissolved Solids mg/L

Turbidity NTU 1.6 1.4 6 4.8 2.6 1.2 2.2 0.1 21.3 4.1 14.5 40.4 7.9 9.7 0.6 0.3 0.2 0.2

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L 11 19 15 62 14 61 74 1.2 54 11 55 82 18 53 25 27 11 13

Alkalinity, Carbonate (as CaCO3) mg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Alkalinity, Hydroxide (as CaCO3) mg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Alkalinity, Total (as CaCO3) mg/L 9.1 16 12 51 11 50 60 1 44 9.2 45 67 15 44 20 22 9.2 10

Ammonia, Total (as N) mg/L 0.016 0.018 0.027 0.016 0.03 0.5 0.01 0.008 0.01 0.013 0.019 0.011 0.012 0.017 0.031 0.042 0.033 0.033

Bromide (Br) mg/L <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4

Chloride (Cl) mg/L <0.5 <0.5 <0.5 <0.5 <0.5 0.5 0.6 <0.5 <0.5 <0.5 <0.5 <0.5 18 <0.5 0.5 0.5 0.5 0.6

Fluoride (F) mg/L 0.02 0.02 0.03 0.02 0.03 0.01 0.01 <0.01 0.02 0.01 0.02 0.02 0.03 0.02 0.03 0.03 0.02 0.02

Nitrate and Nitrite (as N) mg/L 0.05 0.03 0.15 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.15 <0.02 <0.02 0.03 <0.02 <0.02

Nitrate (as N) mg/L 0.05 0.03 0.15 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.15 <0.02 <0.02 0.03 <0.02 <0.02

Nitrite (as N) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Orthophosphate-Dissolved (as P) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Phosphorus (P)-Total mg/L 0.005 <0.005 0.021 0.015 0.016 <0.005 0.005 <0.005 0.019 <0.005 0.015 0.107 0.023 0.018 <0.005 <0.005 <0.005 <0.005

Sulfate (SO4) mg/L 1.4 1.7 4.2 2.3 2.1 2.4 3.1 0.7 5.9 2.2 4.3 5.7 24 5.7 <0.5 1 <0.5 <0.5

Cyanides

Cyanide, Weak Acid Diss mg/L <0.0005 <0.0005 <0.0005 <0.0005 0.0013 0.0008 <0.0005 <0.0005 0.001 <0.0005 0.0009 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Cyanide, Total mg/L

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L <0.0005 <0.0005 <0.0005 <0.0005 0.001 0.0007 <0.0005 <0.0005 0.0007 <0.0005 0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.257 0.171 0.799 0.487 0.36 0.098 0.11 <0.003 0.639 0.21 0.547 1.69 1.07 0.679 0.075 0.137 0.08 0.084

Antimony (Sb) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Arsenic (As) mg/L 0.0003 0.0002 <0.0001 0.0004 0.0004 0.0003 0.0004 <0.0001 0.0011 0.0003 0.0009 0.0038 0.0001 0.0012 0.0002 0.0002 0.0002 0.0001

Barium (Ba) mg/L 0.005 0.006 0.01 0.012 0.006 0.013 0.018 <0.001 0.011 0.004 0.009 0.024 0.013 0.011 0.005 0.006 0.004 0.005

Beryllium (Be) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Bismuth (Bi) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Boron (B) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Cadmium (Cd) mg/L <0.00001 0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.00001 <0.00001 0.00001 0.00005 0.00001 0.00001 0.00009 0.00006 0.00003 <0.00001

Calcium (Ca) mg/L 3.59 5.31 6.02 14.9 3.86 17.7 20.2 0.06 13.1 2.71 15.5 24.5 6.48 13.4 6.19 8.21 3.43 4.13

Chromium (Cr) mg/L <0.001 <0.001 0.001 0.001 <0.001 <0.001 <0.001 <0.001 0.002 <0.001 0.001 0.004 0.002 0.002 <0.001 <0.001 <0.001 <0.001

Cobalt (Co) mg/L <0.0005 <0.0005 0.0009 0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0007 <0.0005 0.0007 0.0026 0.001 0.0008 <0.0005 <0.0005 <0.0005 <0.0005

Copper (Cu) mg/L 0.0016 0.0009 0.0019 0.0015 0.0011 0.0007 0.0008 <0.0002 0.0025 0.0015 0.0032 0.0064 0.0022 0.0025 0.0005 0.0006 0.0006 0.0006

Iron (Fe) mg/L 0.277 0.195 1.21 0.931 0.642 0.192 0.245 0.005 1.47 0.294 1.18 4.57 1.65 1.55 0.062 0.144 0.061 0.049

Lead (Pb) mg/L 0.0003 0.0002 0.0003 0.0005 0.0004 <0.0002 <0.0002 <0.0002 0.0014 0.0003 0.0014 0.0048 0.0005 0.0016 <0.0002 <0.0002 <0.0002 <0.0002

Lithium (Li) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Magnesium (Mg) mg/L 0.58 0.92 1.02 3.23 1.41 1.79 2.05 <0.05 4.05 0.96 2.82 4.05 1.24 4.02 0.63 0.73 0.47 0.42

Manganese (Mn) mg/L 0.01 0.007 0.022 0.032 0.034 0.009 0.009 <0.001 0.038 0.01 0.034 0.155 0.029 0.039 0.007 0.004 0.002 0.003

Mercury (Hg) mg/L <0.00002 <0.00002 <0.00002 <0.00002 0.00003 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Molybdenum (Mo) mg/L 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 0.002 <0.001

Nickel (Ni) mg/L <0.001 <0.001 0.003 0.001 0.001 <0.001 <0.001 <0.001 0.002 0.001 0.003 0.007 0.003 0.002 <0.001 <0.001 <0.001 <0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 0.38 0.47 0.97 0.35 0.23 0.18 0.23 <0.05 0.38 0.17 0.44 0.66 1.03 0.38 0.48 0.44 0.33 0.34

Selenium (Se) mg/L 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 <0.0001 <0.0001 0.0001 <0.0001 <0.0001 0.0002 <0.0001 0.0002 <0.0001 <0.0001 <0.0001 <0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site H1 B1 NT2 CH1 CH2 A2 A1 field blank J1 J2 BK1 BK0 NT1 J1 S2 S1 H1 H3T

Sample Name on Lab Outputs H1 B1 NT2 CH1 CH2 A2 A1

FIELD 

BLANK J1 J2 BK1 BK0 NT1 J1-D S2 S1 H1 H3T

Lab Sample ID AS2805 AS2806 AS2807 AS2808 AS2809 AS2856 AS2857 AS2858 AS2859 AS2860 AS2861 AS2862 AS2863 AS2864 AZ8673 AZ8674 AZ8675 AZ8676

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 7-Jun-11 7-Jun-11 8-Jun-11 8-Jun-11 8-Jun-11 8-Jun-11 8-Jun-11 8-Jun-11 8-Jun-11 8-Jun-11 8-Jun-11 8-Jun-11 8-Jun-11 8-Jun-11 13-Jul-11 13-Jul-11 13-Jul-11 13-Jul-11

Time Sampled 11:30:00 AM 11:35:00 AM

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Total Metals (cont'd)

Silicon (Si) mg/L 3.02 3.44 3.25 2.97 3.16 2.46 2.6 <0.1 3.38 2.47 3.37 5.28 3.7 3.44 2.94 2.92 2.53 2.76

Silver (Ag) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.00003 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Sodium (Na) mg/L 0.74 0.96 0.58 0.53 0.58 0.48 0.53 <0.05 0.56 0.36 0.6 0.85 0.58 0.57 1.04 0.83 0.74 0.67

Strontium (Sr) mg/L 0.018 0.028 0.031 0.072 0.026 0.059 0.074 <0.001 0.056 0.011 0.07 0.104 0.034 0.058 0.029 0.032 0.018 0.014

Sulphur (S) mg/L <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005

Thorium (Th) mg/L

Tin (Sn) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Titanium (Ti) mg/L 0.007 <0.005 0.065 0.007 0.01 <0.005 <0.005 <0.005 0.014 <0.005 0.011 0.032 0.083 0.015 <0.005 <0.005 <0.005 <0.005

Uranium (U) mg/L 0.0012 0.0011 0.0003 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 0.0002 <0.0001 <0.0001 0.0003 0.0003 0.0002 0.0015 0.0012 0.001 0.0003

Vanadium (V) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Zinc (Zn) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.011 <0.005 0.005 <0.005 <0.005 <0.005 <0.005

Zirconium (Zr) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Metals

Dissolved Metals Filtration Location -

Aluminum (Al) mg/L 0.07 0.06 0.053 0.042 0.065 0.023 0.015 <0.0003 0.023 0.078 0.024 0.016 0.051 0.023 0.036 0.033 0.053 0.068

Antimony (Sb) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Arsenic (As) mg/L 0.0001 <0.0001 <0.0001 0.0001 <0.0001 0.0002 0.0002 <0.0001 0.0001 <0.0001 0.0002 0.0002 <0.0001 0.0001 <0.0001 <0.0001 0.0001 <0.0001

Barium (Ba) mg/L 0.003 0.005 0.005 0.008 0.004 0.012 0.017 <0.001 0.005 0.004 0.006 0.007 0.004 0.005 0.004 0.006 0.004 0.005

Beryllium (Be) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Bismuth (Bi) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Boron (B) mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.050 <0.050 <0.050

Cadmium (Cd) mg/L <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001

Calcium (Ca) mg/L 3.21 5.3 5.49 15.3 3.68 17.8 20.3 <0.05 12.8 2.51 16.6 23.4 5.66 12.2 6.46 8.54 3.5 4.08

Chromium (Cr) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Cobalt (Co) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Copper (Cu) mg/L 0.0008 0.0048 0.0006 0.0006 0.0005 0.0008 0.0005 <0.0002 0.0007 0.001 0.0014 0.0008 0.0007 0.0008 0.0009 0.0004 0.0004 0.0005

Iron (Fe) mg/L 0.02 0.023 0.037 0.023 0.047 0.015 0.017 <0.005 0.015 0.025 0.015 0.017 0.036 0.012 0.019 0.009 0.017 0.029

Lead (Pb) mg/L <0.0002 0.0005 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Lithium (Li) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Magnesium (Mg) mg/L 0.49 0.9 0.63 2.86 1.24 1.74 1.9 <0.05 3.39 0.83 3.05 3.12 0.68 3.39 0.68 0.72 0.46 0.4

Manganese (Mn) mg/L <0.001 0.001 0.004 <0.001 0.003 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.003 <0.001 0.002 <0.001 <0.001 <0.001

Mercury (Hg) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Molybdenum (Mo) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 0.001 <0.001

Nickel (Ni) mg/L <0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 0.34 0.46 0.66 0.27 0.18 0.18 0.21 <0.05 0.23 0.14 0.35 0.37 0.62 0.23 0.51 0.45 0.34 0.34

Selenium (Se) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Silicon (Si) mg/L 2.49 3.2 1.91 2.53 2.7 2.35 2.45 <0.100 2.56 2.1 2.86 3.36 1.93 2.48 3.24 3.12 2.83 2.96

Silver (Ag) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Sodium (Na) mg/L 0.7 0.98 0.54 0.51 0.56 0.49 0.52 <0.05 0.51 0.34 0.62 0.81 0.52 0.51 0.97 0.87 0.74 0.65

Strontium (Sr) mg/L 0.017 0.029 0.031 0.07 0.025 0.059 0.074 <0.001 0.055 0.011 0.075 0.09 0.031 0.054 0.029 0.033 0.018 0.013

Sulphur (S) mg/L <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005

Thorium (Th) mg/L

Tin (Sn) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Titanium (Ti) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Uranium (U) mg/L 0.0008 0.001 0.0002 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 <0.0001 <0.0001 0.0002 0.0002 0.0001 0.0011 0.0009 0.0008 0.0003

Vanadium (V) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Zinc (Zn) mg/L 0.008 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Zirconium (Zr) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site H2 H5 H4P B1 NT1 field blank BK0 J1 A1 CH2 NT2 CH1 A2 J2 J2 A1 BK1 NB1

Sample Name on Lab Outputs H2 H5 H4P B1 NT1

FIELD 

BLANK BK0 J1 A1 CH2 NT2 CH1 A2 J2 J2-D A1-D BK1 NB1                      

Lab Sample ID AZ8677 AZ8678 AZ8679 AZ8680 AZ8681 AZ8682 AZ8683 AZ8684 AZ8703 AZ8704 AZ8705 AZ8706 AZ8707 AZ8708 AZ8709 AZ8710 AZ8711 BJ4165

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 13-Jul-11 13-Jul-11 13-Jul-11 13-Jul-11 14-Jul-11 14-Jul-11 14-Jul-11 14-Jul-11 14-Jul-11 14-Jul-11 14-Jul-11 14-Jul-11 14-Jul-11 14-Jul-11 14-Jul-11 14-Jul-11 14-Jul-11 24-Aug-11

Time Sampled

Depth for Lake Samples (m) 20

COC Number B180035

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Physical Tests

Conductivity uS/cm 54 65 104 34 46 1 185 134 170 46 42 141 135 171 27 167 122 51

Hardness (as CaCO3) mg/L 22.9 30.9 54.1 15.7 21.3 0.6 94.1 66.7 83.6 24.9 20.2 75.8 68.1 14.1 13.2 89.8 64.7 21.3

pH pH units 7.28 7.4 7.61 7.25 7.25 5.8 7.96 7.74 7.92 7.33 7.19 7.81 7.82 7.94 7.06 7.86 7.84 7.39

Total Suspended Solids mg/L <1 1 <1 4 26 <1 2 1 1 1 180 1 1 <1 6 4 <1 <1

Total Dissolved Solids mg/L

Turbidity NTU 0.5 0.7 <0.1 0.4 8.2 <0.1 0.2 0.5 0.2 0.4 8.2 0.3 0.1 0.5 0.5 1.8 0.3 0.4

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L 26 31 55 17 17 0.8 110 74 100 27 16 86 83 100 11 100 72 40

Alkalinity, Carbonate (as CaCO3) mg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Alkalinity, Hydroxide (as CaCO3) mg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Alkalinity, Total (as CaCO3) mg/L 21 25 45 14 14 0.7 91 61 85 22 13 71 68 85 9 84 59 33

Ammonia, Total (as N) mg/L 0.099 0.012 0.021 0.036 0.036 <0.005 0.036 0.029 0.029 0.037 0.024 0.028 0.032 0.032 0.021 0.027 0.025 0.015

Bromide (Br) mg/L <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4

Chloride (Cl) mg/L <0.5 0.6 <0.5 0.7 0.9 <0.5 0.9 <0.5 0.7 0.7 0.8 0.7 0.7 0.6 <0.5 <0.5 0.8 <0.5

Fluoride (F) mg/L 0.03 0.03 0.03 0.03 0.04 0.01 0.03 0.03 0.02 0.03 0.04 0.02 0.02 0.02 0.03 0.02 0.02 0.04

Nitrate and Nitrite (as N) mg/L 0.04 <0.02 0.06 <0.02 0.06 <0.02 <0.02 <0.02 <0.02 <0.02 0.05 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.06

Nitrate (as N) mg/L 0.04 <0.02 0.06 <0.02 0.06 <0.02 <0.02 <0.02 <0.02 <0.02 0.05 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.06

Nitrite (as N) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Orthophosphate-Dissolved (as P) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Phosphorus (P)-Total mg/L <0.005 <0.005 <0.005 <0.005 0.016 <0.005 <0.005 <0.005 0.005 <0.005 0.017 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Sulfate (SO4) mg/L 4.1 6.3 6.9 0.5 4.6 <0.5 9.3 7.8 4.1 2.6 4.4 4 1.8 1.6 1.6 4.1 3.8 2.6

Cyanides

Cyanide, Weak Acid Diss mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Cyanide, Total mg/L

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0004

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.049 0.055 0.025 0.086 0.875 <0.003 0.051 0.033 0.027 0.068 0.885 0.064 0.024 0.076 0.079 0.081 0.028 0.059

Antimony (Sb) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Arsenic (As) mg/L 0.0004 0.0002 0.0003 0.0001 <0.0001 <0.0001 0.0002 0.0001 0.0002 0.0001 <0.0001 0.0002 0.0002 <0.0001 <0.0001 0.0003 0.0002 0.0001

Barium (Ba) mg/L 0.006 0.007 0.005 0.004 0.012 <0.001 0.01 0.007 0.023 0.006 0.011 0.012 0.016 0.004 0.004 0.024 0.007 0.005

Beryllium (Be) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Bismuth (Bi) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Boron (B) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.05

Cadmium (Cd) mg/L 0.00006 0.00006 0.00003 0.00002 0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.00005

Calcium (Ca) mg/L 7.28 9.46 16.7 5 6.46 <0.05 30.5 18 28.6 6.78 6.14 23.1 23.5 3.78 3.42 30.9 20.9 6.84

Chromium (Cr) mg/L <0.001 <0.001 <0.001 <0.001 0.002 <0.001 <0.001 <0.001 <0.001 <0.001 0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Cobalt (Co) mg/L <0.0005 <0.0005 <0.0005 <0.0005 0.0008 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0008 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Copper (Cu) mg/L 0.0017 0.0076 0.0017 0.0006 0.0019 <0.0002 0.0016 0.0007 0.0005 0.0005 0.0018 0.0006 0.0005 0.001 0.0016 0.0008 0.0011 0.0011

Iron (Fe) mg/L 0.066 0.072 0.028 0.065 1.28 <0.005 0.061 0.061 0.048 0.15 1.28 0.088 0.031 0.062 0.067 0.191 0.038 0.048

Lead (Pb) mg/L <0.0002 <0.0002 <0.0002 <0.0002 0.0004 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.0003 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.0009

Lithium (Li) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Magnesium (Mg) mg/L 1.16 1.75 2.99 0.79 1.26 <0.05 4.38 5.3 2.97 1.93 1.18 4.42 2.28 1.14 1.12 3.07 3.06 1.03

Manganese (Mn) mg/L 0.002 0.002 0.001 0.003 0.019 <0.001 0.004 0.002 0.001 0.018 0.019 0.002 0.001 0.001 0.002 0.007 0.002 0.003

Mercury (Hg) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00005

Molybdenum (Mo) mg/L <0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001

Nickel (Ni) mg/L <0.001 <0.001 <0.001 <0.001 0.003 <0.001 <0.001 <0.001 <0.001 <0.001 0.003 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 0.6 0.39 0.23 0.37 1.08 <0.05 0.45 0.3 0.26 0.19 1.05 0.36 0.19 0.16 0.16 0.27 0.39 0.57

Selenium (Se) mg/L 0.0001 0.0002 0.0001 <0.0001 <0.0001 <0.0001 0.0001 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site H2 H5 H4P B1 NT1 field blank BK0 J1 A1 CH2 NT2 CH1 A2 J2 J2 A1 BK1 NB1

Sample Name on Lab Outputs H2 H5 H4P B1 NT1

FIELD 

BLANK BK0 J1 A1 CH2 NT2 CH1 A2 J2 J2-D A1-D BK1 NB1                      

Lab Sample ID AZ8677 AZ8678 AZ8679 AZ8680 AZ8681 AZ8682 AZ8683 AZ8684 AZ8703 AZ8704 AZ8705 AZ8706 AZ8707 AZ8708 AZ8709 AZ8710 AZ8711 BJ4165

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 13-Jul-11 13-Jul-11 13-Jul-11 13-Jul-11 14-Jul-11 14-Jul-11 14-Jul-11 14-Jul-11 14-Jul-11 14-Jul-11 14-Jul-11 14-Jul-11 14-Jul-11 14-Jul-11 14-Jul-11 14-Jul-11 14-Jul-11 24-Aug-11

Time Sampled

Depth for Lake Samples (m) 20

COC Number B180035

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Total Metals (cont'd)

Silicon (Si) mg/L 2.79 2.94 3.02 2.95 2.88 <0.1 3.61 2.95 2.78 3.16 2.87 2.98 2.49 2.52 2.52 3.07 2.97 3.65

Silver (Ag) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Sodium (Na) mg/L 0.78 0.61 0.75 0.83 0.59 <0.05 1.01 0.74 0.69 0.67 0.55 0.71 0.6 0.41 0.41 0.73 0.71 1.32

Strontium (Sr) mg/L 0.028 0.028 0.048 0.024 0.036 <0.001 0.123 0.083 0.108 0.041 0.032 0.106 0.078 0.016 0.014 0.108 0.089 0.039

Sulphur (S) mg/L <3 3 <3 <3 <3 <3 3 4 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005

Thorium (Th) mg/L

Tin (Sn) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Titanium (Ti) mg/L <0.005 <0.005 <0.005 <0.005 0.078 <0.005 <0.005 <0.005 <0.005 <0.005 0.076 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Uranium (U) mg/L 0.0004 <0.0001 <0.0001 0.001 0.0003 <0.0001 0.0003 0.0002 0.0002 <0.0001 0.0002 0.0002 <0.0001 <0.0001 <0.0001 0.0002 <0.0001 0.0013

Vanadium (V) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Zinc (Zn) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.008

Zirconium (Zr) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Metals

Dissolved Metals Filtration Location -

Aluminum (Al) mg/L 0.03 0.029 0.012 0.056 0.036 <0.003 0.008 0.014 0.01 0.039 0.06 0.022 0.016 0.059 0.061 0.01 0.019 0.042

Antimony (Sb) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Arsenic (As) mg/L 0.0004 0.0001 0.0002 0.0001 <0.0001 <0.0001 0.0002 0.0001 0.0002 0.0001 <0.0001 0.0002 0.0002 <0.0001 <0.0001 0.0002 0.0002 <0.0001

Barium (Ba) mg/L 0.006 0.007 0.005 0.004 0.005 <0.001 0.011 0.008 0.025 0.006 0.005 0.011 0.018 0.004 0.004 0.027 0.007 0.005

Beryllium (Be) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Bismuth (Bi) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Boron (B) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.05

Cadmium (Cd) mg/L <0.00001 0.00003 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.00002

Calcium (Ca) mg/L 7.86 9.76 16.2 4.71 6.96 0.05 31.2 19.8 32.8 6.54 6.46 23.3 25.2 3.36 3.49 31.9 21.6 7.42

Chromium (Cr) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Cobalt (Co) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Copper (Cu) mg/L 0.0013 0.007 0.0011 0.0004 0.0006 <0.0002 0.0005 0.0006 0.0011 0.0005 0.0006 0.0006 0.0006 0.0009 0.001 0.0004 0.0009 0.0007

Iron (Fe) mg/L 0.017 0.015 <0.005 0.02 0.043 <0.005 <0.005 <0.005 0.012 0.072 0.065 0.01 0.01 0.016 0.022 0.007 0.012 0.016

Lead (Pb) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.0003 <0.0002 <0.0002 0.0012

Lithium (Li) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Magnesium (Mg) mg/L 1.28 1.78 3.09 0.77 0.8 <0.05 4.78 5.93 3.14 1.95 0.72 4.48 2.41 1.12 1.1 3.07 3.06 1.06

Manganese (Mn) mg/L 0.001 <0.001 <0.001 0.001 0.002 <0.001 <0.001 <0.001 <0.001 0.012 0.004 <0.001 <0.001 <0.001 <0.001 <0.001 0.002 <0.001

Mercury (Hg) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00005

Molybdenum (Mo) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Nickel (Ni) mg/L <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.001 0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 0.67 0.41 0.23 0.41 0.78 <0.05 0.54 0.35 0.3 0.22 0.8 0.38 0.23 0.17 0.18 0.29 0.42 0.61

Selenium (Se) mg/L <0.0001 0.0001 0.0001 <0.0001 <0.0001 <0.0001 0.0001 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Silicon (Si) mg/L 3.18 3.13 3.02 2.97 1.92 <0.100 3.82 3.4 3.28 3.24 1.83 3.07 2.72 2.65 2.79 3.12 3.19 3.96

Silver (Ag) mg/L 0.00005 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Sodium (Na) mg/L 0.87 0.63 0.74 0.88 0.54 <0.05 1.13 0.78 0.74 0.72 0.52 0.71 0.65 0.41 0.41 0.72 0.69 1.32

Strontium (Sr) mg/L 0.03 0.029 0.047 0.025 0.036 <0.001 0.14 0.092 0.113 0.043 0.033 0.109 0.087 0.014 0.014 0.122 0.095 0.041

Sulphur (S) mg/L <3 <3 <3 <3 <3 <3 <3 4 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005

Thorium (Th) mg/L

Tin (Sn) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Titanium (Ti) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Uranium (U) mg/L 0.0003 <0.0001 <0.0001 0.0009 0.0001 <0.0001 0.0003 0.0002 0.0001 <0.0001 0.0001 0.0002 <0.0001 <0.0001 <0.0001 0.0001 <0.0001 0.0012

Vanadium (V) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Zinc (Zn) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.005

Zirconium (Zr) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site NB2 H1 H2 H3T H4P H5 S1 S2 B1 J1 J2 CH1 CH2 CH2 NT1 NT2 BK0 BK0

Sample Name on Lab Outputs NB2                      H1                       H2                       H3T                      H4P                      H5                       S1                       S2                       B1                       J1                       J2                       CH1                      CH2                      CH2-D                    NT1                      NT2                      BK0                      BK0-D                    

Lab Sample ID BJ4166 BJ4167 BJ4168 BJ4169 BJ4170 BJ4171 BJ4172 BJ4173 BJ4174 BJ4175 BJ4176 BJ4177 BJ4178 BJ4179 BJ4180 BJ4181 BJ4182 BJ4183

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 24-Aug-11 25-Aug-11 25-Aug-11 25-Aug-11 25-Aug-11 25-Aug-11 24-Aug-11 24-Aug-11 25-Aug-11 25-Aug-11 26-Aug-11 25-Aug-11 26-Aug-11 26-Aug-11 25-Aug-11 25-Aug-11 25-Aug-11 25-Aug-11

Time Sampled

Depth for Lake Samples (m) 1

COC Number B180035 B180035 B180035 B180035 B180035 B180035 B180035 B180035 B180035 B180035 B180035 B180035 B180035 B180035 B180035 B180035 B180035 B180035

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Physical Tests

Conductivity uS/cm 46 55 87 43 137 98 88 61 55 244 39 234 70 72 54 55 255 263

Hardness (as CaCO3) mg/L 19.4 20.1 38.2 17.5 67.8 44.4 38.7 24.9 25.7 125 17.1 115 31.8 32.8 26.4 24.7 128 130

pH pH units 7.56 7.37 7.7 7.56 7.91 7.74 7.83 7.73 7.64 8.19 7.43 8.11 7.54 7.73 7.39 7.56 8.16 8.22

Total Suspended Solids mg/L <1 1 <1 <1 <1 <1 3 1 2 1 <1 1 <1 <1 39 25 1 1

Total Dissolved Solids mg/L

Turbidity NTU 0.3 0.2 0.2 0.2 <0.1 <0.1 0.3 0.3 0.2 <0.1 0.1 0.2 0.3 0.3 17.8 12.7 0.2 0.2

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L 27 33 40 27 71 44 49 38 31 140 16 140 36 42 21 21 150 150

Alkalinity, Carbonate (as CaCO3) mg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Alkalinity, Hydroxide (as CaCO3) mg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Alkalinity, Total (as CaCO3) mg/L 22 27 33 22 58 36 40 31 25 110 13 120 30 34 17 17 120 120

Ammonia, Total (as N) mg/L 0.013 0.012 0.018 0.007 0.009 0.013 0.016 0.011 0.012 0.012 0.01 0.02 0.011 0.011 0.023 0.014 0.01 0.009

Bromide (Br) mg/L <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4

Chloride (Cl) mg/L 0.7 <0.5 <0.5 <0.5 0.5 <0.5 0.6 <0.5 <0.5 0.6 <0.5 0.7 <0.5 0.8 <0.5 1.5 0.7 <0.5

Fluoride (F) mg/L 0.04 0.04 0.04 0.02 0.03 0.03 0.05 0.05 0.04 0.04 0.02 0.03 0.04 0.04 0.05 0.05 0.04 0.04

Nitrate and Nitrite (as N) mg/L <0.02 <0.02 0.07 <0.02 0.1 0.03 0.07 <0.02 <0.02 <0.02 <0.02 <0.02 0.03 0.03 0.06 0.05 <0.02 <0.02

Nitrate (as N) mg/L <0.02 <0.02 0.07 <0.02 0.1 0.03 0.07 <0.02 <0.02 <0.02 <0.02 <0.02 0.03 0.03 0.05 0.05 <0.02 <0.02

Nitrite (as N) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.005 <0.005 <0.005 <0.005

Orthophosphate-Dissolved (as P) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Phosphorus (P)-Total mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Sulfate (SO4) mg/L 1.5 2.8 7.7 1.5 11 10 4.1 1.6 2.7 18 3.8 7.6 3.7 3.7 5.9 6.7 11 12

Cyanides

Cyanide, Weak Acid Diss mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Cyanide, Total mg/L

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.061 0.023 0.032 0.055 0.029 0.031 0.032 0.039 0.053 0.017 0.029 0.026 0.025 0.019 1.51 1.04 0.014 0.012

Antimony (Sb) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Arsenic (As) mg/L 0.0002 0.0002 0.0005 0.0001 0.0002 0.0002 0.0001 0.0001 0.0001 0.0002 <0.0001 0.0002 0.0001 0.0001 <0.0001 <0.0001 0.0002 0.0002

Barium (Ba) mg/L 0.005 0.006 0.01 0.007 0.006 0.009 0.008 0.005 0.006 0.013 0.004 0.016 0.006 0.006 0.018 0.014 0.014 0.014

Beryllium (Be) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Bismuth (Bi) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Boron (B) mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Cadmium (Cd) mg/L 0.00007 0.00002 0.00001 <0.00001 <0.00001 0.00003 <0.00001 <0.00001 0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.00001 <0.00001 <0.00001 <0.00001

Calcium (Ca) mg/L 6.39 6.45 12 6.01 19.5 13.5 13.6 8.46 7.89 31.6 4.22 33.6 8.42 8.61 7.63 7.46 39.7 40.6

Chromium (Cr) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.002 0.004 0.003 0.002 <0.001 <0.001

Cobalt (Co) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0015 0.001 <0.0005 <0.0005

Copper (Cu) mg/L 0.0016 0.0004 0.0008 0.0003 0.0007 0.0033 0.0005 0.0003 0.0004 0.0004 0.0008 0.0004 0.0041 0.0009 0.0034 0.0024 0.0003 0.0003

Iron (Fe) mg/L 0.038 0.014 0.017 0.028 0.008 0.011 0.018 0.042 0.041 0.011 0.014 0.013 0.132 0.088 2.42 1.59 0.018 0.01

Lead (Pb) mg/L 0.0088 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.0003 <0.0002 0.0008 0.0005 <0.0002 <0.0002

Lithium (Li) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Magnesium (Mg) mg/L 0.83 0.97 2 0.6 4.65 2.57 1.17 0.91 1.45 11.3 1.59 7.63 2.61 2.74 1.78 1.48 6.91 6.86

Manganese (Mn) mg/L 0.001 <0.001 <0.001 0.003 <0.001 <0.001 0.001 0.005 0.002 <0.001 <0.001 <0.001 0.018 0.015 0.036 0.024 <0.001 <0.001

Mercury (Hg) mg/L <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005

Molybdenum (Mo) mg/L 0.001 0.002 0.001 0.001 <0.001 <0.001 0.003 0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Nickel (Ni) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 0.005 0.003 <0.001 <0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 0.54 0.68 1.05 0.48 0.3 0.56 0.62 0.61 0.63 0.52 0.2 0.52 0.22 0.23 1.69 1.48 0.64 0.64

Selenium (Se) mg/L <0.0001 <0.0001 <0.0001 <0.0001 0.0001 0.0001 <0.0001 <0.0001 <0.0001 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0002 0.0002

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site NB2 H1 H2 H3T H4P H5 S1 S2 B1 J1 J2 CH1 CH2 CH2 NT1 NT2 BK0 BK0

Sample Name on Lab Outputs NB2                      H1                       H2                       H3T                      H4P                      H5                       S1                       S2                       B1                       J1                       J2                       CH1                      CH2                      CH2-D                    NT1                      NT2                      BK0                      BK0-D                    

Lab Sample ID BJ4166 BJ4167 BJ4168 BJ4169 BJ4170 BJ4171 BJ4172 BJ4173 BJ4174 BJ4175 BJ4176 BJ4177 BJ4178 BJ4179 BJ4180 BJ4181 BJ4182 BJ4183

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 24-Aug-11 25-Aug-11 25-Aug-11 25-Aug-11 25-Aug-11 25-Aug-11 24-Aug-11 24-Aug-11 25-Aug-11 25-Aug-11 26-Aug-11 25-Aug-11 26-Aug-11 26-Aug-11 25-Aug-11 25-Aug-11 25-Aug-11 25-Aug-11

Time Sampled

Depth for Lake Samples (m) 1

COC Number B180035 B180035 B180035 B180035 B180035 B180035 B180035 B180035 B180035 B180035 B180035 B180035 B180035 B180035 B180035 B180035 B180035 B180035

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Total Metals (cont'd)

Silicon (Si) mg/L 3.48 3.74 3.55 2.89 3.1 3.13 3.51 3.4 3.8 3.45 2.69 3.29 3.01 3.02 3.76 3.15 3.88 4.02

Silver (Ag) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Sodium (Na) mg/L 1.22 1.45 1.4 0.83 0.9 0.89 1.4 1.28 1.39 1.37 0.47 1.04 0.78 0.82 0.62 0.65 1.51 1.51

Strontium (Sr) mg/L 0.036 0.039 0.05 0.021 0.067 0.045 0.061 0.044 0.043 0.176 0.019 0.169 0.056 0.058 0.041 0.04 0.193 0.193

Sulphur (S) mg/L <3 <3 3 <3 4 4 <3 <3 <3 7 <3 <3 <3 <3 <3 <3 5 4

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005

Thorium (Th) mg/L

Tin (Sn) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Titanium (Ti) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.134 0.092 <0.005 <0.005

Uranium (U) mg/L 0.0014 0.001 0.0004 0.0002 0.0001 <0.0001 0.0026 0.0019 0.0012 0.0008 <0.0001 0.0006 <0.0001 <0.0001 0.0003 0.0002 0.0005 0.0005

Vanadium (V) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Zinc (Zn) mg/L 0.014 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.007 <0.005 <0.005 <0.005

Zirconium (Zr) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Metals

Dissolved Metals Filtration Location -

Aluminum (Al) mg/L 0.046 0.019 0.015 0.02 0.007 0.011 0.01 0.034 0.031 0.008 0.02 0.011 0.014 0.017 0.033 0.019 0.008 0.004

Antimony (Sb) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Arsenic (As) mg/L 0.0001 0.0002 0.0005 <0.0001 0.0002 0.0001 <0.0001 <0.0001 0.0001 0.0002 <0.0001 0.0002 0.0001 0.0001 <0.0001 <0.0001 0.0002 0.0002

Barium (Ba) mg/L 0.005 0.007 0.01 0.007 0.006 0.01 0.008 0.006 0.006 0.014 0.004 0.018 0.006 0.006 0.005 0.007 0.015 0.015

Beryllium (Be) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Bismuth (Bi) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Boron (B) mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Cadmium (Cd) mg/L 0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.00003 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001

Calcium (Ca) mg/L 6.77 7.1 12.3 6.7 20.6 15.1 14.5 9.61 7.82 34.1 4.26 37.9 9.31 9.13 7.3 9.03 43.6 43.7

Chromium (Cr) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Cobalt (Co) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Copper (Cu) mg/L 0.0005 0.0003 0.001 0.0003 0.0006 0.0032 0.0002 0.0003 0.0003 0.0004 0.0006 0.0003 0.0005 0.0003 0.0006 0.0004 0.0004 0.0002

Iron (Fe) mg/L 0.026 0.015 0.029 0.006 <0.005 <0.005 <0.005 0.026 0.027 <0.005 <0.005 <0.005 0.052 0.052 0.053 0.036 <0.005 <0.005

Lead (Pb) mg/L 0.0007 <0.0002 <0.0002 <0.0002 0.0003 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Lithium (Li) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Magnesium (Mg) mg/L 0.86 1.01 1.86 0.62 4.11 2.49 1.17 0.99 1.36 10.9 1.53 7.57 2.71 2.65 0.84 1.15 6.58 6.6

Manganese (Mn) mg/L <0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001 0.003 0.001 <0.001 <0.001 <0.001 0.012 0.012 0.003 0.007 <0.001 <0.001

Mercury (Hg) mg/L <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005

Molybdenum (Mo) mg/L <0.001 0.002 0.001 0.001 <0.001 <0.001 0.002 0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Nickel (Ni) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 0.001 <0.001 <0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 0.56 0.72 1.02 0.51 0.28 0.56 0.63 0.68 0.61 0.55 0.2 0.56 0.24 0.24 0.94 1.16 0.66 0.65

Selenium (Se) mg/L <0.0001 <0.0001 <0.0001 <0.0001 0.0001 0.0001 <0.0001 <0.0001 <0.0001 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0002 0.0002

Silicon (Si) mg/L 3.7 3.85 3.65 3.11 3.24 3.49 3.8 3.87 3.82 3.73 2.77 3.68 3.32 3.26 1.62 2.34 4.37 4.37

Silver (Ag) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Sodium (Na) mg/L 1.23 1.45 1.25 0.91 0.87 0.9 1.36 1.36 1.25 1.37 0.46 1.12 0.88 0.84 0.5 0.85 1.44 1.42

Strontium (Sr) mg/L 0.036 0.042 0.048 0.023 0.065 0.045 0.06 0.048 0.041 0.178 0.019 0.181 0.059 0.058 0.038 0.045 0.197 0.198

Sulphur (S) mg/L <3 <3 <3 <3 4 4 <3 <3 <3 6 <3 <3 <3 <3 <3 <3 4 4

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005

Thorium (Th) mg/L

Tin (Sn) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Titanium (Ti) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Uranium (U) mg/L 0.0013 0.0009 0.0003 0.0002 <0.0001 <0.0001 0.0024 0.0019 0.0011 0.0008 <0.0001 0.0006 <0.0001 <0.0001 0.0001 0.0001 0.0005 0.0005

Vanadium (V) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Zinc (Zn) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Zirconium (Zr) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site BK1 A1 A2 field blank S1 S2 NB1 NB2 B1 H1 H2 H3T H4P H5 H5 field blank BK0 BK1

Sample Name on Lab Outputs BK1                      A1 A2                       

FIELD 

BLANK              S1 S2 NB1 NB2 B1 H1 H2 H3T H4P H5 H5-D

FIELD 

BLANK BK0 BK1

Lab Sample ID BJ4184 BJ4190 BJ4191 BJ4192 BM4690 BM4691 BM4692 BM4693 BM4694 BM4695 BM4696 BM4697 BM4698 BM4699 BM4700 BM4701 BM4702 BM4703

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 26-Aug-11 25-Aug-11 26-Aug-11 25-Aug-11 7-Sep-11 7-Sep-11 7-Sep-11 7-Sep-11 7-Sep-11 7-Sep-11 8-Sep-11 8-Sep-11 8-Sep-11 8-Sep-11 8-Sep-11 9-Sep-11 8-Sep-11 9-Sep-11

Time Sampled 9:55:00 AM

Depth for Lake Samples (m) 20 1

COC Number B180035 B180035 B180035 B180035

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Physical Tests

Conductivity uS/cm 188 233 181 1 98 84 61 49 62 59 94 49 146 106 106 1 272 205

Hardness (as CaCO3) mg/L 96.6 122 99.1 <0.5 38.7 31.6 22 18.6 24.8 22.4 39.2 19.8 66 44.3 43.3 <0.5 130 93.6

pH pH units 8.1 8.03 8.08 6.52 7.91 7.48 7.71 7.62 7.71 7.61 7.55 7.59 7.9 7.8 7.78 5.84 8.21 8.13

Total Suspended Solids mg/L <1 1 <1 <1 120 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Total Dissolved Solids mg/L

Turbidity NTU 0.1 0.1 0.2 <0.1 0.3 <0.1 0.2 0.2 0.3 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 <0.1

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L 110 140 110 2.3 57 29 35 29 34 36 49 29 77 49 51 0.9 160 120

Alkalinity, Carbonate (as CaCO3) mg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Alkalinity, Hydroxide (as CaCO3) mg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Alkalinity, Total (as CaCO3) mg/L 91 120 89 1.9 47 24 29 24 28 30 40 24 63 40 42 0.8 130 100

Ammonia, Total (as N) mg/L 0.005 0.015 0.01 <0.005 0.051 0.072 0.021 0.061 0.037 0.027 0.041 0.037 0.13 0.045 0.028 0.01 0.024 0.02

Bromide (Br) mg/L <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4

Chloride (Cl) mg/L 0.9 0.6 0.5 <0.5 0.9 11 0.6 0.7 0.5 <0.5 <0.5 0.6 <0.5 <0.5 0.7 <0.5 0.8 0.6

Fluoride (F) mg/L 0.03 0.03 0.02 <0.01 0.06 0.02 0.05 0.05 0.05 0.05 0.04 0.02 0.03 0.03 0.03 <0.01 0.05 0.03

Nitrate and Nitrite (as N) mg/L <0.02 <0.02 0.04 <0.02 0.09 <0.02 0.07 <0.02 <0.02 0.02 0.1 0.03 0.13 0.05 0.05 <0.02 <0.02 <0.02

Nitrate (as N) mg/L <0.02 <0.02 0.04 <0.02 0.09 <0.02 0.07 <0.02 <0.02 0.02 0.1 0.03 0.13 0.05 0.05 <0.02 <0.02 <0.02

Nitrite (as N) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Orthophosphate-Dissolved (as P) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.014 0.012 <0.005 <0.005 <0.005 0.009 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Phosphorus (P)-Total mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Sulfate (SO4) mg/L 6.5 7.8 3.2 <0.5 4.4 1.7 2.2 2.1 2.7 4 9 2.5 12 11 11 <0.5 13 7.5

Cyanides

Cyanide, Weak Acid Diss mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Cyanide, Total mg/L

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.014 0.015 0.022 0.011 0.039 0.025 0.05 0.049 0.047 0.022 0.015 0.022 0.013 0.014 0.015 0.005 0.007 0.007

Antimony (Sb) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Arsenic (As) mg/L 0.0002 0.0002 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0005 <0.0001 0.0001 <0.0001 <0.0001 <0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.009 0.031 0.024 <0.001 0.008 0.006 0.005 0.005 0.006 0.007 0.009 0.007 0.005 0.009 0.009 <0.001 0.014 0.009

Beryllium (Be) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Bismuth (Bi) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Boron (B) mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Cadmium (Cd) mg/L <0.00001 <0.00001 <0.00001 <0.00001 0.00005 0.00003 0.0001 0.00004 0.00001 0.00001 <0.00001 <0.00001 <0.00001 0.00003 0.00002 <0.00001 <0.00001 <0.00001

Calcium (Ca) mg/L 30.7 39.8 33.5 0.13 13.7 11 7.11 6.16 7.57 7.21 12.6 6.8 19.3 13.6 13.4 0.13 40.7 29.9

Chromium (Cr) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Cobalt (Co) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Copper (Cu) mg/L 0.0004 0.0016 0.0007 0.0015 0.0007 0.0004 0.0007 0.0007 0.0004 0.0004 0.0005 0.0003 0.0007 0.0026 0.0025 <0.0002 0.0022 0.0003

Iron (Fe) mg/L 0.011 0.007 0.025 0.012 0.052 0.049 0.031 0.029 0.042 0.019 0.018 0.006 0.013 0.007 <0.005 <0.005 0.008 <0.005

Lead (Pb) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.0005 0.001 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Lithium (Li) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Magnesium (Mg) mg/L 4.85 5.41 3.77 <0.05 1.11 1.02 1.04 0.79 1.43 1.08 1.92 0.7 4.32 2.48 2.4 <0.05 6.98 4.6

Manganese (Mn) mg/L <0.001 <0.001 0.002 <0.001 0.004 0.005 0.002 0.001 0.002 <0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Mercury (Hg) mg/L <0.00005 <0.00005 <0.00005 <0.00005 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Molybdenum (Mo) mg/L <0.001 <0.001 <0.001 <0.001 0.003 0.001 <0.001 0.001 0.001 0.002 0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Nickel (Ni) mg/L <0.001 <0.001 <0.001 0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 0.52 0.33 0.22 <0.05 0.58 0.68 0.59 0.5 0.6 0.78 1.05 0.54 0.27 0.55 0.53 <0.05 0.65 0.51

Selenium (Se) mg/L <0.0001 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 0.0001 0.0001 <0.0001 0.0002 <0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site BK1 A1 A2 field blank S1 S2 NB1 NB2 B1 H1 H2 H3T H4P H5 H5 field blank BK0 BK1

Sample Name on Lab Outputs BK1                      A1 A2                       

FIELD 

BLANK              S1 S2 NB1 NB2 B1 H1 H2 H3T H4P H5 H5-D

FIELD 

BLANK BK0 BK1

Lab Sample ID BJ4184 BJ4190 BJ4191 BJ4192 BM4690 BM4691 BM4692 BM4693 BM4694 BM4695 BM4696 BM4697 BM4698 BM4699 BM4700 BM4701 BM4702 BM4703

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 26-Aug-11 25-Aug-11 26-Aug-11 25-Aug-11 7-Sep-11 7-Sep-11 7-Sep-11 7-Sep-11 7-Sep-11 7-Sep-11 8-Sep-11 8-Sep-11 8-Sep-11 8-Sep-11 8-Sep-11 9-Sep-11 8-Sep-11 9-Sep-11

Time Sampled 9:55:00 AM

Depth for Lake Samples (m) 20 1

COC Number B180035 B180035 B180035 B180035

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Total Metals (cont'd)

Silicon (Si) mg/L 3.13 3.39 2.81 <0.1 3.4 4.08 3.68 3.36 3.51 3.77 3.62 2.77 3 2.88 2.88 <0.1 3.85 2.86

Silver (Ag) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Sodium (Na) mg/L 0.91 0.94 0.85 <0.05 1.33 1.46 1.39 1.07 1.26 1.62 1.38 0.94 0.81 0.86 0.84 <0.05 1.5 0.83

Strontium (Sr) mg/L 0.149 0.15 0.121 <0.001 0.061 0.049 0.04 0.035 0.041 0.044 0.05 0.024 0.063 0.045 0.044 <0.001 0.195 0.143

Sulphur (S) mg/L <3 3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 4 4 4 <3 5 <3

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005

Thorium (Th) mg/L

Tin (Sn) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Titanium (Ti) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Uranium (U) mg/L 0.0002 0.0003 0.0002 <0.0001 0.0029 0.002 0.0012 0.0013 0.0012 0.0011 0.0003 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 0.0006 0.0002

Vanadium (V) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Zinc (Zn) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.01 0.011 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Zirconium (Zr) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Metals

Dissolved Metals Filtration Location -

Aluminum (Al) mg/L 0.007 0.005 0.007 <0.003 0.008 0.015 0.035 0.045 0.034 0.014 0.009 0.019 0.006 0.008 0.008 0.003 0.003 0.006

Antimony (Sb) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Arsenic (As) mg/L 0.0002 0.0002 0.0002 <0.0001 0.0002 <0.0001 <0.0001 0.0001 <0.0001 0.0001 0.0006 <0.0001 0.0002 <0.0001 0.0001 <0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.009 0.034 0.023 <0.001 0.008 0.006 0.005 0.005 0.006 0.007 0.01 0.008 0.006 0.01 0.01 <0.001 0.015 0.01

Beryllium (Be) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Bismuth (Bi) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Boron (B) mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Cadmium (Cd) mg/L <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.00001 0.00002 <0.00001 <0.00001 <0.00001 <0.00001 0.00001 0.00003 0.00003 <0.00001 <0.00001 <0.00001

Calcium (Ca) mg/L 32.5 43.3 32.5 <0.05 15.2 10.3 7.72 7.66 8.58 8.02 13.3 7.58 24.6 15 15.5 <0.05 43.8 35.2

Chromium (Cr) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Cobalt (Co) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Copper (Cu) mg/L 0.0004 0.0004 0.0003 <0.0002 0.0003 0.0003 0.0006 0.0009 0.0003 0.0003 0.0005 0.0003 0.0006 0.0029 0.0029 <0.0002 0.0002 0.0003

Iron (Fe) mg/L <0.005 <0.005 0.006 <0.005 <0.005 0.022 0.014 0.064 0.023 0.006 0.007 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Lead (Pb) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.0008 0.0006 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Lithium (Li) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Magnesium (Mg) mg/L 4.5 4.68 3.08 <0.05 1.29 1.12 1.11 1.24 1.58 1.17 2.22 0.74 4.81 2.81 2.89 <0.05 7.34 5.14

Manganese (Mn) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 0.002 <0.001 0.004 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Mercury (Hg) mg/L <0.00005 <0.00005 <0.00005 <0.00005 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Molybdenum (Mo) mg/L <0.001 <0.001 <0.001 <0.001 0.003 0.001 <0.001 0.001 0.001 0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Nickel (Ni) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 0.53 0.34 0.21 <0.05 0.67 0.73 0.62 0.66 0.64 0.84 1.2 0.6 0.31 0.62 0.64 <0.05 0.69 0.58

Selenium (Se) mg/L <0.0001 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0002 0.0001 0.0001 <0.0001 0.0002 <0.0001

Silicon (Si) mg/L 3.37 3.61 2.82 <0.1 3.75 3.84 4.03 3.77 3.98 4.24 3.81 3.11 3.76 3.18 3.29 <0.1 4.21 3.37

Silver (Ag) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Sodium (Na) mg/L 0.91 0.89 0.74 <0.05 1.54 1.57 1.4 2.78 1.37 1.72 1.58 1.1 1.02 1.03 1.09 <0.05 1.61 1.02

Strontium (Sr) mg/L 0.147 0.155 0.114 <0.001 0.068 0.052 0.043 0.046 0.044 0.048 0.052 0.027 0.071 0.048 0.049 <0.001 0.215 0.166

Sulphur (S) mg/L <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 4 <3 5 4 4 <3 5 3

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005

Thorium (Th) mg/L

Tin (Sn) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Titanium (Ti) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Uranium (U) mg/L 0.0001 0.0003 0.0002 <0.0001 0.003 0.002 0.0012 0.0013 0.0012 0.0011 0.0003 0.0002 0.0001 <0.0001 <0.0001 <0.0001 0.0006 0.0002

Vanadium (V) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Zinc (Zn) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.01 0.009 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Zirconium (Zr) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site J1 J2 A1 A2 CH1 CH2 NT2 NT2 NT1 NT1 NT2 BK0 BK1 J1 J2 A1 A2 CH1

Sample Name on Lab Outputs J1 J2 A1 A2 CH1 CH2 NT2 NT2-D NT1 NT1 NT2 BK0 BK1 J1 J2 A1 A2 CH1

Lab Sample ID BM4704 BM4705 BM4706 BM4707 BM4708 BM4709 BM4710 BM4711 BM4712 BN8999 BN9000 BN9001 BN9002 BN9003 BN9004 BN9005 BN9006 BN9007

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 8-Sep-11 9-Sep-11 8-Sep-11 9-Sep-11 8-Sep-11 9-Sep-11 8-Sep-11 8-Sep-11 8-Sep-11 14-Sep-11 15-Sep-11 14-Sep-11 15-Sep-11 14-Sep-11 15-Sep-11 14-Sep-11 15-Sep-11 15-Sep-11

Time Sampled 4:15:00 PM 4:40:00 PM

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Physical Tests

Conductivity uS/cm 270 43 249 184 250 87 84 92 68 57 79 275 207 274 42 246 184 257

Hardness (as CaCO3) mg/L 124 16.6 117 86.6 117 35.3 35.8 33.2 27.6 25.3 34.9 146 111 143 21 128 99.5 141

pH pH units 8.16 7.54 8.18 8.1 8.17 7.92 7.66 7.56 7.58 7.57 7.63 8.3 8.13 8.31 7.4 8.19 8.11 8.31

Total Suspended Solids mg/L <1 2 <1 <1 <1 <1 4 4 11 8 5 <1 <1 <1 <1 <1 <1 <1

Total Dissolved Solids mg/L

Turbidity NTU <0.1 <0.1 0.1 0.1 <0.1 0.2 2.9 2.8 4.7 9.2 6.2 <0.1 <0.1 0.1 0.1 0.1 <0.1 <0.1

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L 150 17 150 120 150 45 43 41 29 25 37 160 130 150 17 150 110 160

Alkalinity, Carbonate (as CaCO3) mg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.8

Alkalinity, Hydroxide (as CaCO3) mg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Alkalinity, Total (as CaCO3) mg/L 120 14 120 96 120 37 35 34 24 20 30 130 100 130 14 120 93 130

Ammonia, Total (as N) mg/L 0.032 0.054 0.036 0.057 0.074 0.051 0.028 0.084 0.038 0.064 0.016 0.026 0.076 0.024 0.021 0.016 0.013 0.012

Bromide (Br) mg/L <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4

Chloride (Cl) mg/L <0.5 <0.5 0.8 <0.5 0.6 0.7 1 0.9 0.7 1 0.9 1 0.8 0.7 0.8 0.7 0.8 0.7

Fluoride (F) mg/L 0.05 0.02 0.03 0.02 0.03 0.05 0.08 0.08 0.07 0.06 0.07 0.05 0.03 0.05 0.03 0.03 0.02 0.04

Nitrate and Nitrite (as N) mg/L <0.02 <0.02 <0.02 0.06 0.04 0.06 0.09 0.1 0.06 0.05 0.1 <0.02 <0.02 <0.02 <0.02 <0.02 0.09 0.05

Nitrate (as N) mg/L <0.02 <0.02 <0.02 0.06 0.04 0.06 0.09 0.1 0.06 0.05 0.1 <0.02 <0.02 <0.02 <0.02 <0.02 0.09 0.05

Nitrite (as N) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Orthophosphate-Dissolved (as P) mg/L 0.01 0.011 0.015 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.008 <0.005 <0.005 0.03 <0.005 <0.005 <0.005

Phosphorus (P)-Total mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.006 0.008 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Sulfate (SO4) mg/L 20 4.9 9.3 4.1 7.9 4.7 9 8.8 8.6 7.6 8.2 14 6.9 21 4.4 8.9 3.4 7.9

Cyanides

Cyanide, Weak Acid Diss mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Cyanide, Total mg/L

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.013 0.02 0.013 0.015 0.011 0.014 0.314 0.257 0.583 0.679 0.436 0.008 0.007 0.008 0.016 0.004 0.008 0.011

Antimony (Sb) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Arsenic (As) mg/L 0.0002 <0.0001 <0.0001 <0.0001 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 0.0001 0.0002 <0.0001 0.0001 0.0001 0.0002

Barium (Ba) mg/L 0.013 0.004 0.031 0.022 0.016 0.006 0.013 0.011 0.012 0.013 0.014 0.016 0.01 0.015 0.005 0.035 0.025 0.02

Beryllium (Be) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Bismuth (Bi) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Boron (B) mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Cadmium (Cd) mg/L <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.00002 0.00004 0.00002 0.00006 0.00004 0.00001 0.00004 0.00002 0.00002 0.00002 0.00001 0.00001

Calcium (Ca) mg/L 31.3 4.12 39 29.7 34.7 9.44 11.4 10.7 8.68 7.85 11.1 45.9 36.1 36.4 5.27 42.5 34.2 41.6

Chromium (Cr) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 0.002 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Cobalt (Co) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0005 0.0006 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Copper (Cu) mg/L 0.0003 0.0005 0.0018 0.0004 0.0006 0.0005 0.0013 0.0008 0.0013 0.0015 0.001 0.0004 0.0004 0.0003 0.0004 0.0003 0.0003 0.0003

Iron (Fe) mg/L 0.02 0.014 0.025 0.009 0.007 0.058 0.448 0.391 0.859 1.09 0.606 0.012 <0.005 0.005 0.006 0.007 0.008 0.005

Lead (Pb) mg/L <0.0002 <0.0002 <0.0002 <0.0002 0.0005 <0.0002 <0.0002 <0.0002 <0.0002 0.0003 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Lithium (Li) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Magnesium (Mg) mg/L 11.3 1.54 4.83 3.01 7.44 2.84 1.76 1.58 1.44 1.39 1.74 7.69 5.1 12.6 1.9 5.28 3.43 8.89

Manganese (Mn) mg/L 0.001 <0.001 0.001 0.002 <0.001 0.016 0.008 0.006 0.011 0.014 0.008 0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001

Mercury (Hg) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Molybdenum (Mo) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Nickel (Ni) mg/L <0.001 <0.001 0.001 <0.001 <0.001 <0.001 0.002 0.001 0.002 0.002 0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 0.51 0.2 0.33 0.22 0.52 0.24 1.72 1.54 1.39 1.43 1.64 0.72 0.58 0.61 0.24 0.39 0.26 0.66

Selenium (Se) mg/L 0.0002 <0.0001 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0002 <0.0001 0.0003 <0.0001 0.0002 <0.0001 <0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site J1 J2 A1 A2 CH1 CH2 NT2 NT2 NT1 NT1 NT2 BK0 BK1 J1 J2 A1 A2 CH1

Sample Name on Lab Outputs J1 J2 A1 A2 CH1 CH2 NT2 NT2-D NT1 NT1 NT2 BK0 BK1 J1 J2 A1 A2 CH1

Lab Sample ID BM4704 BM4705 BM4706 BM4707 BM4708 BM4709 BM4710 BM4711 BM4712 BN8999 BN9000 BN9001 BN9002 BN9003 BN9004 BN9005 BN9006 BN9007

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 8-Sep-11 9-Sep-11 8-Sep-11 9-Sep-11 8-Sep-11 9-Sep-11 8-Sep-11 8-Sep-11 8-Sep-11 14-Sep-11 15-Sep-11 14-Sep-11 15-Sep-11 14-Sep-11 15-Sep-11 14-Sep-11 15-Sep-11 15-Sep-11

Time Sampled 4:15:00 PM 4:40:00 PM

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Total Metals (cont'd)

Silicon (Si) mg/L 3.26 2.46 3.12 2.49 3.19 3.06 3.4 3.22 2.54 2.65 3.56 4.4 3.44 3.69 2.96 3.53 2.97 3.82

Silver (Ag) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Sodium (Na) mg/L 1.38 0.43 0.82 0.7 1.04 0.86 1.25 1.1 0.73 0.65 1.15 1.67 0.96 1.56 0.52 0.94 0.81 1.38

Strontium (Sr) mg/L 0.179 0.019 0.151 0.109 0.17 0.062 0.06 0.053 0.051 0.041 0.055 0.21 0.161 0.195 0.024 0.164 0.121 0.201

Sulphur (S) mg/L 7 <3 3 <3 <3 <3 3 <3 <3 <3 <3 4 <3 7 <3 <3 <3 <3

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005

Thorium (Th) mg/L

Tin (Sn) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Titanium (Ti) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.035 0.028 0.064 0.084 0.05 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Uranium (U) mg/L 0.0009 <0.0001 0.0003 0.0002 0.0006 <0.0001 0.0002 0.0002 0.0002 0.0002 0.0002 0.0006 0.0002 0.0008 <0.0001 0.0003 0.0002 0.0006

Vanadium (V) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Zinc (Zn) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Zirconium (Zr) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Metals

Dissolved Metals Filtration Location -

Aluminum (Al) mg/L 0.006 0.016 <0.003 0.008 0.011 0.009 0.019 0.018 0.026 0.026 0.021 0.005 0.006 0.01 0.016 0.003 0.007 0.009

Antimony (Sb) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Arsenic (As) mg/L 0.0002 <0.0001 0.0001 0.0001 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0002 0.0002 0.0002 <0.0001 0.0002 0.0002 0.0002

Barium (Ba) mg/L 0.014 0.005 0.037 0.025 0.019 0.006 0.009 0.009 0.006 0.006 0.008 0.017 0.01 0.015 0.005 0.035 0.025 0.02

Beryllium (Be) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Bismuth (Bi) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Boron (B) mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Cadmium (Cd) mg/L <0.00001 <0.00001 <0.00001 <0.00001 0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001

Calcium (Ca) mg/L 35.8 4.7 43.8 33.6 38.4 9.9 11.7 12 9.52 8.03 10.6 44.3 35 37.2 4.79 44 34 40.9

Chromium (Cr) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Cobalt (Co) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Copper (Cu) mg/L 0.0003 0.0004 0.0003 0.0002 0.0004 0.0003 0.0005 0.0005 0.0004 0.0004 0.0004 0.0004 0.0004 0.0002 0.0005 0.0003 0.0003 0.0003

Iron (Fe) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 0.035 0.029 0.026 0.041 0.026 0.031 <0.005 <0.005 <0.005 0.005 <0.005 <0.005 <0.005

Lead (Pb) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.0003 <0.0002 <0.0002 0.0006 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Lithium (Li) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Magnesium (Mg) mg/L 13.2 1.76 5.48 3.3 8.42 3.21 1.58 1.61 1.22 1.01 1.45 8.24 5.24 12.9 1.8 5.36 3.28 8.54

Manganese (Mn) mg/L <0.001 <0.001 <0.001 0.001 <0.001 0.013 0.003 0.003 0.002 0.002 0.002 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001

Mercury (Hg) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Molybdenum (Mo) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Nickel (Ni) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 0.001 0.001 0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 0.62 0.23 0.38 0.23 0.62 0.27 1.56 1.58 1.18 1.04 1.33 0.76 0.58 0.59 0.23 0.39 0.24 0.61

Selenium (Se) mg/L 0.0002 <0.0001 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0002 <0.0001 0.0003 <0.0001 0.0002 <0.0001 <0.0001

Silicon (Si) mg/L 3.64 2.85 3.53 2.83 3.57 3.21 3.02 3.14 1.96 1.63 2.72 4.2 3.25 3.68 2.84 3.5 2.86 3.68

Silver (Ag) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Sodium (Na) mg/L 1.64 0.51 1.01 0.84 1.34 1.03 1.26 1.3 0.87 0.71 1.12 1.82 1.03 1.61 0.53 1 0.86 1.34

Strontium (Sr) mg/L 0.198 0.021 0.169 0.121 0.195 0.064 0.057 0.059 0.05 0.044 0.051 0.217 0.168 0.206 0.021 0.164 0.119 0.198

Sulphur (S) mg/L 8 <3 4 <3 3 <3 <3 3 3 <3 <3 5 <3 8 <3 3 <3 <3

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005

Thorium (Th) mg/L

Tin (Sn) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Titanium (Ti) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Uranium (U) mg/L 0.0009 <0.0001 0.0003 0.0002 0.0007 <0.0001 0.0002 0.0002 0.0002 0.0001 0.0002 0.0006 0.0002 0.001 <0.0001 0.0003 0.0002 0.0007

Vanadium (V) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Zinc (Zn) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Zirconium (Zr) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site CH2 B1 S1 S2 S2 H1 H2 H2 H3T H4P H5 field blank S2 S1 H4P H5 H3T H2

Sample Name on Lab Outputs CH2 B1 S1 S2 S2-D H1 H2 H2-D H3T H4P H5

FIELD 

BLANK S2 S1 H4P H5 H3T H2

Lab Sample ID BN9008 BN9027 BN9028 BN9029 BN9030 BN9031 BN9032 BN9033 BN9034 BN9035 BN9036 BN9037 BU9481 BU9482 BU9483 BU9484 BU9485 BU9486

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 15-Sep-11 14-Sep-11 14-Sep-11 14-Sep-11 14-Sep-11 14-Sep-11 14-Sep-11 14-Sep-11 14-Sep-11 14-Sep-11 14-Sep-11 14-Sep-11 12-Oct-11 12-Oct-11 12-Oct-11 12-Oct-11 12-Oct-11 12-Oct-11

Time Sampled 1:45:00 PM

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Physical Tests

Conductivity uS/cm 81 61 94 66 67 61 92 93 49 146 108 1 64 76 148 96 36 81

Hardness (as CaCO3) mg/L 41.3 27.8 44.1 30.8 30.4 26.4 42.4 42.2 21.9 74.6 49.4 <0.5 29.4 32 74.2 45.4 15.9 36.1

pH pH units 7.76 7.7 7.82 7.7 7.74 7.65 7.74 7.74 7.59 7.99 7.83 5.88 7.48 7.5 7.78 7.52 7.2 7.44

Total Suspended Solids mg/L <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 2 <1 <1 <1 <1

Total Dissolved Solids mg/L

Turbidity NTU 0.2 0.2 <0.1 0.1 0.2 0.1 <0.1 0.1 <0.1 0.1 <0.1 <0.1 0.4 0.3 0.3 0.3 0.5 0.3

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L 47 36 55 39 39 32 45 44 29 77 52 1.1 38 47 79 45 18 43

Alkalinity, Carbonate (as CaCO3) mg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Alkalinity, Hydroxide (as CaCO3) mg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Alkalinity, Total (as CaCO3) mg/L 38 29 45 32 32 26 37 36 24 63 42 0.9 31 38 65 36 15 35

Ammonia, Total (as N) mg/L 0.03 0.015 0.022 0.023 0.024 0.025 0.014 0.068 0.065 0.085 0.061 0.009 0.022 0.017 0.017 0.014 0.021 0.025

Bromide (Br) mg/L <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4

Chloride (Cl) mg/L <0.5 0.8 0.7 0.7 0.6 1.2 0.8 0.9 0.8 0.6 0.5 <0.5 6.5 <0.5 <0.5 <0.5 0.5 <0.5

Fluoride (F) mg/L 0.05 0.05 0.06 0.06 0.06 0.05 0.04 0.04 0.02 0.04 0.04 <0.01 0.06 0.06 0.04 0.04 0.02 0.04

Nitrate and Nitrite (as N) mg/L 0.08 <0.02 0.1 <0.02 <0.02 0.03 0.11 0.1 0.05 0.16 0.07 <0.02 <0.02 0.07 0.12 <0.02 <0.02 0.09

Nitrate (as N) mg/L 0.08 <0.02 0.1 <0.02 <0.02 0.03 0.11 0.1 0.05 0.16 0.07 <0.02 <0.02 0.07 0.12 <0.02 <0.02 0.09

Nitrite (as N) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Orthophosphate-Dissolved (as P) mg/L 0.054 <0.005 <0.005 <0.005 <0.005 0.007 <0.005 <0.005 <0.005 0.054 0.054 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Phosphorus (P)-Total mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Sulfate (SO4) mg/L 4.3 2.7 3.4 1.6 1.8 4 8.6 8.8 1.9 13 12 <0.5 0.9 2.6 10.6 9.2 0.5 6.8

Cyanides

Cyanide, Weak Acid Diss mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Cyanide, Total mg/L

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.012 0.034 0.011 0.018 0.017 0.017 0.016 0.013 0.018 0.009 0.011 0.004 0.0218 0.0146 0.0075 0.0252 0.0511 0.0538

Antimony (Sb) mg/L <0.0005 <0.0005 <0.0005 <0.001 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Arsenic (As) mg/L <0.0001 <0.0001 <0.0001 <0.0002 <0.0001 0.0001 0.0005 0.0005 <0.0001 0.0002 0.0001 <0.0001 0.0001 0.0001 0.00023 0.00016 0.00009 0.0005

Barium (Ba) mg/L 0.007 0.006 0.008 0.006 0.006 0.008 0.011 0.01 0.008 0.007 0.011 <0.001 0.00598 0.00747 0.00649 0.00923 0.00609 0.00945

Beryllium (Be) mg/L <0.0001 <0.0001 <0.0001 <0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001

Bismuth (Bi) mg/L <0.001 <0.001 <0.001 <0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

Boron (B) mg/L <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Cadmium (Cd) mg/L <0.00001 0.00002 <0.00001 <0.00005 <0.00001 <0.00001 <0.00001 0.00001 <0.00001 0.00001 0.00003 <0.00001 <0.000005 <0.000005 0.000006 0.000023 <0.000005 0.000011

Calcium (Ca) mg/L 11.1 8.31 15.5 10.5 10.3 8.5 13.4 13.4 7.52 21.7 15 <0.05 10 11.1 21.7 13.9 5.48 11.3

Chromium (Cr) mg/L <0.001 <0.001 <0.001 <0.002 <0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Cobalt (Co) mg/L <0.0005 <0.0005 <0.0005 <0.001 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.000014 0.000007 0.000014 0.00003 0.000014 0.000077

Copper (Cu) mg/L 0.0003 0.0005 0.0003 <0.0004 0.0005 0.0004 0.0011 0.0007 0.0004 0.0008 0.003 <0.0002 0.0003 0.0003 0.00068 0.00406 0.00064 0.00116

Iron (Fe) mg/L 0.042 0.031 0.008 0.036 0.031 0.012 0.028 0.024 0.005 0.016 0.008 <0.005 0.038 0.005 0.007 0.024 0.044 0.051

Lead (Pb) mg/L <0.0002 <0.0002 <0.0002 <0.0004 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.000009 0.000006 0.000024 0.000067 0.000021 0.000104

Lithium (Li) mg/L <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.0024 <0.0005 <0.0005 <0.0005 <0.0005 0.0007

Magnesium (Mg) mg/L 3.32 1.71 1.28 1.1 1.15 1.26 2.15 2.12 0.76 4.94 2.93 <0.05 1.06 1.03 4.83 2.62 0.54 1.9

Manganese (Mn) mg/L 0.017 0.002 0.001 0.005 0.005 <0.001 0.003 0.001 <0.001 <0.001 <0.001 <0.001 0.00444 0.00061 0.00095 0.00171 0.00105 0.00761

Mercury (Hg) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001

Molybdenum (Mo) mg/L <0.001 <0.001 0.002 <0.002 <0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.00119 0.00239 0.0002 0.00013 0.00051 0.00085

Nickel (Ni) mg/L 0.001 <0.001 <0.001 <0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.00005 0.00003 0.00008 0.00028 0.00008 0.00014

Phosphorus (P) mg/L

Potassium (K) mg/L 0.3 0.68 0.67 0.8 0.76 0.94 1.26 1.24 0.62 0.34 0.69 <0.05 0.69 0.61 0.32 0.56 0.51 1.05

Selenium (Se) mg/L <0.0001 <0.0001 <0.0001 <0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 0.0001 <0.0001 <0.00004 <0.00004 0.00014 0.00013 <0.00004 0.00005

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site CH2 B1 S1 S2 S2 H1 H2 H2 H3T H4P H5 field blank S2 S1 H4P H5 H3T H2

Sample Name on Lab Outputs CH2 B1 S1 S2 S2-D H1 H2 H2-D H3T H4P H5

FIELD 

BLANK S2 S1 H4P H5 H3T H2

Lab Sample ID BN9008 BN9027 BN9028 BN9029 BN9030 BN9031 BN9032 BN9033 BN9034 BN9035 BN9036 BN9037 BU9481 BU9482 BU9483 BU9484 BU9485 BU9486

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 15-Sep-11 14-Sep-11 14-Sep-11 14-Sep-11 14-Sep-11 14-Sep-11 14-Sep-11 14-Sep-11 14-Sep-11 14-Sep-11 14-Sep-11 14-Sep-11 12-Oct-11 12-Oct-11 12-Oct-11 12-Oct-11 12-Oct-11 12-Oct-11

Time Sampled 1:45:00 PM

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Total Metals (cont'd)

Silicon (Si) mg/L 3.56 3.77 3.9 4.02 3.79 4.45 3.95 3.91 3.01 3.38 3.13 <0.1 3.83 3.3 3.45 3.2 3.34 3.78

Silver (Ag) mg/L <0.00002 <0.00002 <0.00002 <0.00004 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

Sodium (Na) mg/L 1.08 1.37 1.48 1.5 1.62 1.85 1.6 1.55 1.12 1.03 1.13 <0.05 1.38 1.24 1.04 0.95 0.84 1.34

Strontium (Sr) mg/L 0.071 0.046 0.067 0.051 0.053 0.051 0.053 0.052 0.025 0.07 0.05 <0.001 0.0463 0.0482 0.0664 0.0399 0.0177 0.0439

Sulphur (S) mg/L <3 <3 <3 1910 11 <3 4 4 <3 4 5 <3 <10 <10 <10 <10 <10 <10

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.00005 <0.00005 <0.00005 <0.0001 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 0.000003

Thorium (Th) mg/L

Tin (Sn) mg/L <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.00007 0.00006 0.00009 0.00004 0.00064 0.00006

Titanium (Ti) mg/L <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.0005 <0.0005 <0.0005 <0.0005 0.0005 0.0008

Uranium (U) mg/L <0.0001 0.001 0.0027 0.0012 0.0017 0.001 0.0003 0.0003 0.0002 <0.0001 <0.0001 <0.0001 0.00219 0.00207 0.000124 0.000035 0.00024 0.00044

Vanadium (V) mg/L <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.0002

Zinc (Zn) mg/L <0.005 <0.005 <0.005 <0.01 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.0001 0.0002 0.0006 0.0017 0.0005 0.0014

Zirconium (Zr) mg/L <0.0005 <0.0005 <0.0005 <0.001 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0006 <0.0005 <0.0005 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Metals

Dissolved Metals Filtration Location -

Aluminum (Al) mg/L 0.009 0.03 0.007 0.014 0.012 0.014 0.01 0.01 0.018 0.006 0.008 <0.003 0.0166 0.0132 0.0055 0.0099 0.0489 0.0192

Antimony (Sb) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Arsenic (As) mg/L 0.0001 0.0001 <0.0001 0.0001 0.0003 0.0002 0.0006 0.0006 <0.0001 0.0002 0.0001 <0.0001 0.0001 0.00011 0.0002 0.00013 0.00013 0.00048

Barium (Ba) mg/L 0.007 0.006 0.009 0.006 0.006 0.008 0.01 0.011 0.008 0.007 0.01 <0.001 0.00566 0.00692 0.00603 0.00863 0.00569 0.00838

Beryllium (Be) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001

Bismuth (Bi) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

Boron (B) mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Cadmium (Cd) mg/L <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.00001 <0.00001 0.00003 <0.00001 <0.000005 0.000005 0.000008 0.00002 0.000005 0.000007

Calcium (Ca) mg/L 10.6 8.99 15.9 10.2 10.2 8.21 13.3 15.1 7.54 21.5 15.8 <0.05 9.69 12.4 21.4 14.2 5.54 11.7

Chromium (Cr) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.0001 0.0002 <0.0001 <0.0001 <0.0001 <0.0001

Cobalt (Co) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.00001 0.000016 0.000015 0.000015 0.000024 0.000015

Copper (Cu) mg/L 0.0004 0.0004 0.0002 0.0003 0.0004 0.0004 0.0006 0.0005 0.0004 0.0007 0.0027 <0.0002 0.0003 0.00036 0.00076 0.00343 0.00065 0.0008

Iron (Fe) mg/L 0.028 0.027 <0.005 0.021 0.021 0.007 0.009 0.01 0.006 <0.005 <0.005 <0.005 0.022 0.008 0.004 0.003 0.034 0.017

Lead (Pb) mg/L <0.0002 <0.0002 <0.0002 <0.0002 0.0003 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.000005 0.000025 0.00001 0.000025 0.000021 0.00001

Lithium (Li) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.0024 <0.0005 <0.0005 <0.0005 <0.0005 0.0006

Magnesium (Mg) mg/L 3.27 1.67 1.28 1.12 1.16 1.22 2.09 2.17 0.76 4.99 2.8 <0.05 1.13 1.12 4.86 2.63 0.6 1.87

Manganese (Mn) mg/L 0.014 0.001 <0.001 0.002 0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.00144 0.00043 0.0005 0.00032 0.00056 0.00088

Mercury (Hg) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001

Molybdenum (Mo) mg/L <0.001 0.001 0.003 0.001 0.001 0.002 <0.001 0.001 0.001 <0.001 <0.001 <0.001 0.00122 0.00248 0.00023 0.00013 0.00053 0.00095

Nickel (Ni) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.00005 0.00006 0.00008 0.00027 0.00009 0.00007

Phosphorus (P) mg/L

Potassium (K) mg/L 0.29 0.65 0.74 0.75 0.79 0.89 1.17 1.2 0.63 0.34 0.65 <0.05 0.68 0.61 0.32 0.56 0.52 1.02

Selenium (Se) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 0.0002 <0.0001 <0.00004 <0.00004 0.00014 0.00013 <0.00004 0.00006

Silicon (Si) mg/L 3.42 4.05 3.89 3.73 3.71 4.26 3.8 3.79 3.02 3.24 3.28 <0.1 3.76 3.75 3.41 3.27 3.38 3.93

Silver (Ag) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

Sodium (Na) mg/L 1.12 1.4 1.54 1.6 1.64 1.83 1.53 1.57 1.18 1.04 1.1 <0.05 1.47 1.35 1.04 0.98 0.91 1.39

Strontium (Sr) mg/L 0.067 0.044 0.07 0.052 0.053 0.049 0.051 0.052 0.026 0.07 0.048 <0.001 0.047 0.0486 0.0665 0.0404 0.0179 0.043

Sulphur (S) mg/L <3 <3 <3 <3 <3 <3 <3 3 <3 4 4 <3 <10 <10 <10 <10 <10 <10

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002

Thorium (Th) mg/L

Tin (Sn) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.00005 0.0001 0.00013 0.00009 0.00011 0.00008

Titanium (Ti) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Uranium (U) mg/L <0.0001 0.0012 0.0033 0.0019 0.002 0.001 0.0003 0.0003 0.0002 0.0001 <0.0001 <0.0001 0.00226 0.00205 0.000136 0.000038 0.000256 0.000435

Vanadium (V) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.0003 0.0003 <0.0002 <0.0002 0.0003 0.0003

Zinc (Zn) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.0001 0.0007 0.0007 0.0018 0.0004 0.0004

Zirconium (Zr) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site H1 B1 NT1 NT2 A1 A2 CH1 CH2 J1 J2 BK0 BK1 field blank CH1 BK1 NT2 BK0 BK0

Sample Name on Lab Outputs H1 B1 NT1 NT2 A1 A2 CH1 CH2 J1 J2 BK0 BK1

FIELD 

BLANK CH1-D BK1-D NT2 BK0 BK0-D

Lab Sample ID BU9487 BU9488 BU9489 BU9490 BU9504 BU9505 BU9506 BU9507 BU9508 BU9509 BU9510 BU9511 BU9512 BU9513 BU9565 CE3409 CE3410 CE3411

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 12-Oct-11 12-Oct-11 13-Oct-11 13-Oct-11 13-Oct-11 13-Oct-11 13-Oct-11 13-Oct-11 13-Oct-11 13-Oct-11 13-Oct-11 13-Oct-11 13-Oct-11 13-Oct-11 13-Oct-11 17-Nov-11 19-Nov-11 19-Nov-11

Time Sampled 2:30:00 PM 9:35:00 AM

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Physical Tests

Conductivity uS/cm 46 55 62 75 256 173 72 223 252 37 275 200 1 72 195 94 300 298

Hardness (as CaCO3) mg/L 18.5 23.8 27.3 32.9 137 94.8 33.6 115 130 16.9 142 101 <0.5 33.6 102 41.4 159 160

pH pH units 7.42 7.39 7.33 7.45 8.11 7.94 7.48 8.04 7.91 7.16 8.12 8.05 5.68 7.55 8.03 7.53 8.11 8.1

Total Suspended Solids mg/L <1 <1 5 2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 6.3 <1.0 <1.0

Total Dissolved Solids mg/L

Turbidity NTU 0.3 0.6 3.1 2.6 0.6 0.4 0.6 0.4 0.2 0.3 0.4 0.4 <0.1 0.4 0.3 1.73 <0.10 <0.10

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L 26 32 27 34 160 110 41 140 140 16 160 120 0.7 40 120 42.2 173 173

Alkalinity, Carbonate (as CaCO3) mg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50

Alkalinity, Hydroxide (as CaCO3) mg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50

Alkalinity, Total (as CaCO3) mg/L 21 26 23 28 130 89 34 110 110 13 140 99 0.6 33 96 34.6 142 142

Ammonia, Total (as N) mg/L 0.013 0.018 0.032 0.027 0.026 0.046 0.023 0.027 0.017 0.024 0.026 0.018 0.006 0.025 0.017 0.0074 0.13 1

Bromide (Br) mg/L <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4

Chloride (Cl) mg/L <0.5 <0.5 <0.5 0.7 <0.5 <0.5 <0.5 <0.5 0.5 <0.5 <0.5 <0.5 <0.5 0.5 0.6 0.7 <0.5 <0.5

Fluoride (F) mg/L 0.04 0.04 0.07 0.07 0.03 0.02 0.04 0.03 0.04 0.02 0.05 0.03 <0.01 0.04 0.04 0.082 0.047 0.047

Nitrate and Nitrite (as N) mg/L <0.02 <0.02 0.1 0.11 <0.02 <0.02 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.03 <0.02 0.156 0.023 <0.020

Nitrate (as N) mg/L <0.02 <0.02 0.1 0.11 <0.02 <0.02 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.03 <0.02 0.156 0.023 <0.020

Nitrite (as N) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Orthophosphate-Dissolved (as P) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.0050 <0.0050 <0.0050

Phosphorus (P)-Total mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.0050 <0.0050 <0.0050

Sulfate (SO4) mg/L 1.5 11.4 6.5 6.5 9.8 3.8 3.3 6.7 18.7 3.8 13.2 7.6 <0.5 3.3 6.8 9.2 17.2 15.5

Cyanides

Cyanide, Weak Acid Diss mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0007 <0.0005 <0.00050 <0.00050 <0.00050

Cyanide, Total mg/L

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0009 <0.0005 <0.00050 <0.00050 <0.00050

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.035 0.0365 0.227 0.173 0.0044 0.0197 0.0134 0.01 0.0056 0.0258 0.0047 0.0053 0.0005 0.0125 0.0063 0.184 0.002 0.0021

Antimony (Sb) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.0001 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Arsenic (As) mg/L 0.00015 0.00014 0.00003 0.00003 0.00016 0.00015 0.00009 0.0004 0.00017 0.00007 0.00016 0.00017 <0.00002 0.00012 0.00017 <0.00002 0.00019 0.00014

Barium (Ba) mg/L 0.00549 0.00576 0.0081 0.00972 0.0334 0.0213 0.00584 0.0155 0.0129 0.0042 0.0149 0.00955 <0.00002 0.00584 0.00933 0.0105 0.0145 0.0143

Beryllium (Be) mg/L 0.00001 0.00001 0.00002 <0.00001 <0.00001 <0.00001 <0.00001 <0.00005 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001

Bismuth (Bi) mg/L <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.00003 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

Boron (B) mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Cadmium (Cd) mg/L 0.000006 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.00003 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0.000009 <0.000005 <0.000005

Calcium (Ca) mg/L 5.99 7.3 8.96 10.7 46 32.8 9.05 33.4 32.9 4.21 44.3 32.6 <0.05 9.1 33.3 13.7 48.9 50

Chromium (Cr) mg/L <0.0001 <0.0001 0.0005 0.0005 0.0001 <0.0001 <0.0001 <0.0005 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0004 <0.0001 <0.0001

Cobalt (Co) mg/L 0.000016 0.000015 0.000292 0.000194 0.000021 0.00001 0.000031 <0.00003 0.000012 0.000024 0.000009 0.00001 <0.000005 0.000032 0.000013 0.000345 0.000012 0.000009

Copper (Cu) mg/L 0.00051 0.00053 0.00094 0.00083 0.00034 0.00182 0.00106 0.229 0.00026 0.0007 0.00027 0.00044 0.00006 0.00032 0.00049 0.00078 0.00019 0.00018

Iron (Fe) mg/L 0.028 0.037 0.343 0.284 0.007 0.006 0.049 0.043 <0.001 0.015 0.002 0.002 <0.001 0.049 0.003 0.397 0.002 0.002

Lead (Pb) mg/L 0.000029 0.000034 0.000087 0.000094 0.000021 0.000009 0.000032 0.00669 0.00001 0.000054 0.000011 0.00001 <0.000005 0.000014 0.000078 0.000106 0.000008 0.000009

Lithium (Li) mg/L 0.0013 0.0015 0.0015 0.0014 <0.0005 <0.0005 <0.0005 <0.003 0.001 <0.0005 0.0008 <0.0005 <0.0005 <0.0005 <0.0005 0.0014 0.0007 0.0007

Magnesium (Mg) mg/L 0.86 1.35 1.19 1.51 5.28 3.14 2.67 7.8 11.6 1.55 7.54 4.74 <0.05 2.64 4.69 1.75 8.93 8.61

Manganese (Mn) mg/L 0.00086 0.0022 0.00793 0.00548 0.00073 0.00093 0.0111 0.0011 0.00037 0.00142 0.00046 0.00021 <0.00005 0.0109 0.0004 0.0134 0.00045 0.0005

Mercury (Hg) mg/L <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00005 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001

Molybdenum (Mo) mg/L 0.00161 0.0012 0.00034 0.00037 0.00022 0.00019 <0.00005 <0.0003 0.00023 <0.00005 0.00031 0.00023 <0.00005 <0.00005 0.00023 0.00042 0.00032 0.00033

Nickel (Ni) mg/L 0.00006 0.00007 0.00185 0.00163 0.00019 0.00058 0.0004 0.0004 0.00008 0.00051 0.0001 0.00013 <0.00002 0.00039 0.00012 0.00151 0.00008 0.00006

Phosphorus (P) mg/L

Potassium (K) mg/L 0.67 0.63 1.09 1.32 0.36 0.24 0.29 0.5 0.55 0.2 0.68 0.54 <0.05 0.29 0.54 1.48 0.75 0.69

Selenium (Se) mg/L <0.00004 0.00004 <0.00004 <0.00004 0.00017 0.00005 <0.00004 <0.0002 0.00021 <0.00004 0.00016 0.00007 <0.00004 <0.00004 0.00007 0.00006 0.00022 0.00023

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site H1 B1 NT1 NT2 A1 A2 CH1 CH2 J1 J2 BK0 BK1 field blank CH1 BK1 NT2 BK0 BK0

Sample Name on Lab Outputs H1 B1 NT1 NT2 A1 A2 CH1 CH2 J1 J2 BK0 BK1

FIELD 

BLANK CH1-D BK1-D NT2 BK0 BK0-D

Lab Sample ID BU9487 BU9488 BU9489 BU9490 BU9504 BU9505 BU9506 BU9507 BU9508 BU9509 BU9510 BU9511 BU9512 BU9513 BU9565 CE3409 CE3410 CE3411

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 12-Oct-11 12-Oct-11 13-Oct-11 13-Oct-11 13-Oct-11 13-Oct-11 13-Oct-11 13-Oct-11 13-Oct-11 13-Oct-11 13-Oct-11 13-Oct-11 13-Oct-11 13-Oct-11 13-Oct-11 17-Nov-11 19-Nov-11 19-Nov-11

Time Sampled 2:30:00 PM 9:35:00 AM

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Total Metals (cont'd)

Silicon (Si) mg/L 3.71 3.77 2.69 3.36 3.85 2.72 3.28 3.37 3.43 2.79 4.26 3.15 <0.1 3.33 3.23 4.11 4.22 4.42

Silver (Ag) mg/L <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.00003 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

Sodium (Na) mg/L 1.28 1.29 0.78 1.09 0.98 0.8 0.9 1.1 1.45 0.46 1.6 1.06 <0.05 0.89 1.06 1.41 1.95 1.9

Strontium (Sr) mg/L 0.0335 0.0377 0.0459 0.0508 0.156 0.102 0.0525 0.156 0.174 0.0179 0.197 0.149 <0.00005 0.0535 0.149 0.0639 0.212 0.21

Sulphur (S) mg/L <10 <10 <10 <10 <10 <10 <10 <50 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000002 0.000003 0.000009 0.000007 <0.000002 <0.000002 <0.000002 <0.00001 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 0.000009 <0.000002 <0.000002

Thorium (Th) mg/L

Tin (Sn) mg/L 0.00003 0.00012 0.00006 0.00016 0.00004 0.00129 0.00035 0.116 0.00004 0.00009 0.00003 0.00012 0.00005 0.00006 0.00052 0.00005 0.00004 0.00005

Titanium (Ti) mg/L <0.0005 <0.0005 0.0214 0.0165 <0.0005 <0.0005 <0.0005 <0.003 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.016 <0.0005 <0.0005

Uranium (U) mg/L 0.00126 0.00127 0.000287 0.000269 0.000324 0.000237 0.000037 0.00059 0.000934 0.000022 0.000718 0.000204 <0.000002 0.000039 0.000181 0.000351 0.000849 0.000833

Vanadium (V) mg/L <0.0002 <0.0002 0.0006 0.0005 <0.0002 <0.0002 <0.0002 <0.001 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.0003 <0.0002 <0.0002

Zinc (Zn) mg/L 0.0003 0.0006 0.0011 0.0011 0.0004 0.0002 0.0009 0.181 <0.0001 0.0006 0.0007 <0.0001 <0.0001 0.0002 0.0004 0.0011 0.0002 0.0001

Zirconium (Zr) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0005 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Metals

Dissolved Metals Filtration Location -

Aluminum (Al) mg/L 0.0341 0.0337 0.0363 0.0261 0.0027 0.0071 0.0132 0.0084 0.0057 0.0208 0.0039 0.0062 0.0008 0.0116 0.0054 0.0255 0.0014 0.0013

Antimony (Sb) mg/L <0.00002 <0.00002 <0.00002 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.00004 <0.00002 <0.00002 <0.00002

Arsenic (As) mg/L 0.00016 0.00012 0.00002 0.00002 0.00016 0.00019 0.00012 0.0002 0.00018 0.00006 0.00021 0.00018 <0.00002 0.0001 0.00019 0.00006 0.00019 0.00016

Barium (Ba) mg/L 0.00537 0.00519 0.00565 0.00759 0.0329 0.0205 0.00565 0.0153 0.0121 0.00389 0.0147 0.00883 <0.00002 0.00556 0.00892 0.00824 0.0133 0.0133

Beryllium (Be) mg/L 0.00001 0.00002 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001

Bismuth (Bi) mg/L <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

Boron (B) mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Cadmium (Cd) mg/L 0.000007 0.000005 0.000007 <0.000005 <0.000005 <0.000005 0.000006 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0.000006 <0.000005 <0.000005

Calcium (Ca) mg/L 6.12 7.47 9.22 10.7 46.4 32 9.25 35.8 33.2 4.34 46.9 32.3 <0.05 9.33 32.4 11.4 42.1 41.3

Chromium (Cr) mg/L <0.0001 <0.0001 0.0002 0.0001 0.0002 <0.0001 0.0002 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 <0.0001 <0.0001 <0.0001

Cobalt (Co) mg/L 0.000014 0.000018 0.000087 0.000075 0.000012 0.000015 0.000033 0.000017 0.00001 0.000016 0.000011 0.000017 <0.000005 0.000024 0.000014 0.000145 0.000008 0.000011

Copper (Cu) mg/L 0.00053 0.00065 0.00067 0.00055 0.00048 0.00057 0.00055 0.00043 0.00028 0.00066 0.00029 0.00048 0.0001 0.00031 0.00055 0.0006 0.00021 0.0002

Iron (Fe) mg/L 0.03 0.029 0.065 0.047 0.002 0.006 0.042 0.002 0.001 0.004 0.001 0.002 <0.001 0.037 0.006 0.123 0.001 0.001

Lead (Pb) mg/L 0.000045 0.000059 0.000023 0.000025 0.000017 0.000011 0.000064 0.000011 0.000009 0.000014 <0.000005 0.000022 <0.000005 0.000014 0.000014 0.000025 0.000008 <0.000005

Lithium (Li) mg/L 0.0012 0.0012 0.0011 0.0011 <0.0005 <0.0005 <0.0005 <0.0005 0.001 <0.0005 0.0007 <0.0005 <0.0005 <0.0005 <0.0005 0.0011 0.0008 0.0007

Magnesium (Mg) mg/L 0.93 1.43 1.18 1.53 5.58 3.26 2.94 7.86 12.1 1.64 8.02 5.1 <0.05 2.74 4.92 1.52 7.81 7.75

Manganese (Mn) mg/L 0.00093 0.00112 0.00291 0.00245 0.0001 0.00063 0.0103 0.00018 0.00022 0.0003 0.0003 0.00019 <0.00005 0.00865 0.00018 0.00778 0.00038 0.00039

Mercury (Hg) mg/L <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001

Molybdenum (Mo) mg/L 0.00173 0.00127 0.00037 0.00035 0.00026 0.00021 <0.00005 0.00024 0.00022 <0.00005 0.00033 0.00024 <0.00005 <0.00005 0.00034 0.00044 0.00032 0.00033

Nickel (Ni) mg/L 0.00007 0.00009 0.00168 0.00139 0.00018 0.00012 0.00057 0.00011 0.00011 0.00054 0.00007 0.00013 <0.00002 0.00042 0.00016 0.00128 0.00007 0.00008

Phosphorus (P) mg/L

Potassium (K) mg/L 0.66 0.64 1.03 1.22 0.37 0.23 0.32 0.55 0.54 0.2 0.7 0.57 <0.05 0.28 0.58 1.24 0.62 0.63

Selenium (Se) mg/L <0.00004 0.00004 <0.00004 0.00004 0.00017 0.00004 <0.00004 0.00005 0.00024 <0.00004 0.00017 0.00006 <0.00004 <0.00004 0.00008 0.00006 0.0002 0.00019

Silicon (Si) mg/L 3.85 3.93 2.53 3.24 3.93 2.68 3.35 3.66 3.55 2.92 4.49 3.16 <0.1 3.41 3.15 2.91 3.28 3.25

Silver (Ag) mg/L <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

Sodium (Na) mg/L 1.38 1.38 0.84 1.14 1.03 0.84 1 1.22 1.51 0.49 1.67 1.15 <0.05 0.92 1.1 1.3 1.72 1.74

Strontium (Sr) mg/L 0.0356 0.0371 0.047 0.0514 0.166 0.103 0.0547 0.16 0.178 0.0178 0.204 0.145 0.00007 0.0537 0.141 0.061 0.205 0.2

Sulphur (S) mg/L <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.000002 0.000002 0.000006 0.000006 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 0.000005 <0.000002 <0.000002

Thorium (Th) mg/L

Tin (Sn) mg/L 0.00011 0.00014 0.00009 0.00008 0.0001 0.00013 0.00014 0.00007 0.00007 0.00007 0.00006 0.00007 0.00007 0.00007 0.0014 0.00002 0.00002 0.00001

Titanium (Ti) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Uranium (U) mg/L 0.00132 0.00123 0.00027 0.000261 0.000358 0.000247 0.00004 0.000649 0.000967 0.000021 0.000737 0.00019 <0.000002 0.000041 0.000173 0.000298 0.000809 0.000802

Vanadium (V) mg/L 0.0004 0.0003 0.0003 0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Zinc (Zn) mg/L 0.0013 0.0005 0.0003 0.0004 0.0004 0.0002 0.0015 0.0001 0.0001 0.0004 0.0005 0.0003 <0.0001 0.0003 0.0003 0.0006 0.0003 0.0002

Zirconium (Zr) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site J1 A1 A2 CH1 CH2 field blank B1 S1 S2 H1 H2 H3T H4P H5 J1 H3T H2 H1

Sample Name on Lab Outputs J1 A1 A2 CH1 CH2

FIELD 

BLANK B1 S1 S2 H1 H2 H3T H4P H5 J1-D H3T H2 H1

Lab Sample ID CE3412 CE3413 CE3414 CE3415 CE3416 CE3417 CE3418 CE3419 CE3420 CE3421 CE3422 CE3423 CE3424 CE3425 CE3426 CP2136 CP2137 CP2138

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 18-Nov-11 18-Nov-11 18-Nov-11 18-Nov-11 17-Nov-11 20-Nov-11 17-Nov-11 18-Nov-11 17-Nov-11 17-Nov-11 18-Nov-11 18-Nov-11 18-Nov-11 18-Nov-11 18-Nov-11 25-Jan-12 25-Jan-12 25-Jan-12

Time Sampled 4:40:00 PM 11:20:00 AM

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Physical Tests

Conductivity uS/cm 277 241 174 234 70.1 <1.0 60.8 84.9 64.9 56.4 96.6 45.1 154 102 280 49.3 103 61.8

Hardness (as CaCO3) mg/L 149 132 89.2 126 34.6 <0.50 27.6 39.5 29.2 22.7 42.6 19.6 75.4 47 145 20 43.6 24.9

pH pH units 8.04 8 7.96 8.1 7.34 5.82 7.55 7.68 7.56 7.37 7.65 7.45 7.87 7.5 8.08 7.59 7.84 7.66

Total Suspended Solids mg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Dissolved Solids mg/L

Turbidity NTU 0.14 <0.10 <0.10 <0.10 0.18 <0.10 0.2 0.31 0.2 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L 153 138 105 145 37.3 0.82 32.8 48.6 38.1 30.5 47.9 26.8 77.9 43.4 150

Alkalinity, Carbonate (as CaCO3) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Alkalinity, Hydroxide (as CaCO3) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Alkalinity, Total (as CaCO3) mg/L 126 113 85.7 119 30.5 0.67 26.9 39.8 31.2 25 39.2 22 63.9 35.6 123

Ammonia, Total (as N) mg/L 0.023 0.018 0.023 0.028 0.026 0.007 0.012 0.011 0.032 0.083 0.022 0.16 0.01 0.021 0.019 0.049 0.033 0.032

Bromide (Br) mg/L <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.1 <0.1 <0.1

Chloride (Cl) mg/L 0.8 <0.5 <0.5 <0.5 <0.5 <0.5 0.8 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Fluoride (F) mg/L 0.045 0.034 0.021 0.032 0.043 <0.010 0.043 0.055 0.05 0.044 0.04 0.022 0.036 0.033 0.044 0.02 0.039 0.05

Nitrate and Nitrite (as N) mg/L <0.020 <0.020 0.084 0.071 0.059 <0.020 0.054 0.12 0.06 0.081 0.148 0.045 0.202 0.085 <0.020 0.093 0.19 0.124

Nitrate (as N) mg/L <0.020 <0.020 0.084 0.071 0.059 <0.020 0.054 0.12 0.06 0.081 0.148 0.045 0.202 0.085 <0.020 0.093 0.19 0.124

Nitrite (as N) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Orthophosphate-Dissolved (as P) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Phosphorus (P)-Total mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Sulfate (SO4) mg/L 21.3 11.3 4.51 7 4.58 <0.50 2.87 3 1.22 2.65 8.09 1.35 13 11.3 22.6 1.85 8.91 3.09

Cyanides

Cyanide, Weak Acid Diss mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Cyanide, Total mg/L

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.005 0.009 0.0045 0.0145 0.0115 0.0006 0.0308 0.0726 0.0203 0.0171 0.0094 0.0228 0.005 0.006 0.0028 0.0191 0.0102 0.0112

Antimony (Sb) mg/L <0.00002 0.00003 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Arsenic (As) mg/L 0.00014 0.00022 0.00014 0.0002 0.00011 <0.00002 0.0001 0.00013 0.00011 0.00012 0.00055 0.00007 0.0002 0.00013 0.00015 0.00005 0.00044 0.00013

Barium (Ba) mg/L 0.0124 0.0275 0.0191 0.0155 0.00522 0.00003 0.00553 0.00775 0.00563 0.00606 0.0098 0.00673 0.00612 0.00884 0.0123 0.00722 0.0105 0.00656

Beryllium (Be) mg/L <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001

Bismuth (Bi) mg/L <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

Boron (B) mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Cadmium (Cd) mg/L <0.000005 0.000009 <0.000005 0.000006 0.000005 <0.000005 <0.000005 0.000006 <0.000005 <0.000005 0.000008 0.000005 0.000011 0.00002 <0.000005 <0.000005 0.000006 0.000005

Calcium (Ca) mg/L 38 43.9 30.5 37.5 9.17 <0.05 8.59 13.8 9.94 7.37 13.5 6.69 21.8 14.6 36.4 6.81 13.8 8.06

Chromium (Cr) mg/L <0.0001 <0.0001 <0.0001 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Cobalt (Co) mg/L 0.000016 0.000035 0.000012 0.000032 0.000025 <0.000005 0.000016 0.00005 0.000016 0.00001 0.000012 0.000006 0.000017 0.000009 0.000008 0.000011 0.000011 0.000007

Copper (Cu) mg/L 0.00023 0.00037 0.00025 0.00037 0.00037 0.0001 0.00031 0.00035 0.00045 0.00036 0.00047 0.00035 0.00051 0.00211 0.00019 0.0003 0.00037 0.00031

Iron (Fe) mg/L 0.003 0.023 0.005 0.02 0.048 0.001 0.028 0.083 0.035 0.013 0.01 0.009 0.004 0.002 <0.001 0.008 0.009 0.01

Lead (Pb) mg/L 0.000012 0.000029 <0.000005 0.000046 0.000016 0.000007 0.000016 0.000086 0.000044 0.000043 0.000007 0.000005 0.000017 0.000007 <0.000005 0.00001 0.000023 0.000018

Lithium (Li) mg/L 0.0009 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0012 <0.0005 0.0024 0.0014 0.0006 <0.0005 <0.0005 <0.0005 0.0008 <0.0005 0.0007 0.0016

Magnesium (Mg) mg/L 13.2 5.42 3.14 8 2.83 <0.05 1.51 1.21 1.06 1.04 2.16 0.69 5.07 2.56 13.2 0.72 2.2 1.16

Manganese (Mn) mg/L 0.0007 0.00168 0.00067 0.00184 0.0121 <0.00005 0.0017 0.00589 0.00382 0.0007 0.00104 0.00022 0.0006 0.00009 0.00046 0.00048 0.00074 0.00037

Mercury (Hg) mg/L <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.000002 <0.000002 <0.000002

Molybdenum (Mo) mg/L 0.00022 0.00031 0.00019 0.00021 <0.00005 <0.00005 0.0013 0.0028 0.00122 0.00195 0.00083 0.00069 0.0002 0.00015 0.00024 0.00078 0.00081 0.00222

Nickel (Ni) mg/L 0.0001 0.0002 0.00011 0.00014 0.00034 0.00002 0.00007 0.00009 0.00023 0.00004 0.00009 0.00004 0.00007 0.0002 0.0001 0.00005 0.00008 0.00005

Phosphorus (P) mg/L

Potassium (K) mg/L 0.61 0.36 0.21 0.56 0.3 <0.05 0.66 0.63 0.69 0.84 1.17 0.51 0.33 0.56 0.6 0.52 1.16 0.83

Selenium (Se) mg/L 0.00031 0.00021 0.00005 0.00006 <0.00004 <0.00004 0.00005 <0.00004 <0.00004 <0.00004 0.00008 <0.00004 0.00017 0.00016 0.0003 <0.00004 0.00013 <0.00004

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site J1 A1 A2 CH1 CH2 field blank B1 S1 S2 H1 H2 H3T H4P H5 J1 H3T H2 H1

Sample Name on Lab Outputs J1 A1 A2 CH1 CH2

FIELD 

BLANK B1 S1 S2 H1 H2 H3T H4P H5 J1-D H3T H2 H1

Lab Sample ID CE3412 CE3413 CE3414 CE3415 CE3416 CE3417 CE3418 CE3419 CE3420 CE3421 CE3422 CE3423 CE3424 CE3425 CE3426 CP2136 CP2137 CP2138

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 18-Nov-11 18-Nov-11 18-Nov-11 18-Nov-11 17-Nov-11 20-Nov-11 17-Nov-11 18-Nov-11 17-Nov-11 17-Nov-11 18-Nov-11 18-Nov-11 18-Nov-11 18-Nov-11 18-Nov-11 25-Jan-12 25-Jan-12 25-Jan-12

Time Sampled 4:40:00 PM 11:20:00 AM

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Total Metals (cont'd)

Silicon (Si) mg/L 3.54 3.29 2.53 3.38 3.36 <0.1 4.39 3.78 3.84 4.28 4.06 3.6 3.2 2.98 3.24 3.4 3.82 4.51

Silver (Ag) mg/L <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

Sodium (Na) mg/L 1.76 1.06 0.87 1.32 1 <0.05 1.47 1.47 1.49 1.71 1.66 1.02 1.11 1 1.73 1.11 1.74 1.85

Strontium (Sr) mg/L 0.188 0.141 0.0979 0.163 0.0521 <0.00005 0.0417 0.0554 0.0472 0.042 0.0486 0.0217 0.067 0.0421 0.185 0.024 0.0524 0.0469

Sulphur (S) mg/L <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002

Thorium (Th) mg/L

Tin (Sn) mg/L 0.00004 0.00005 0.00006 0.00004 0.00016 0.00005 0.00003 0.00009 0.00009 0.00008 0.00004 0.00004 0.00003 0.00005 0.00006 <0.0002 <0.0002 <0.0002

Titanium (Ti) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0033 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Uranium (U) mg/L 0.0011 0.000404 0.000235 0.000679 0.000038 <0.000002 0.00119 0.00339 0.00232 0.00126 0.000358 0.000195 0.000137 0.000048 0.00109 0.000207 0.000366 0.00157

Vanadium (V) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Zinc (Zn) mg/L 0.0004 0.0004 <0.0001 0.0005 0.0005 0.0001 0.0002 0.001 0.0007 0.0006 0.0003 0.0001 0.0007 0.0015 0.0002 0.0003 0.0005 0.0005

Zirconium (Zr) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Metals

Dissolved Metals Filtration Location -

Aluminum (Al) mg/L 0.0056 0.0048 0.0038 0.0086 0.0105 <0.0002 0.0299 0.0074 0.0172 0.0154 0.0082 0.0241 0.0036 0.0056 0.0028 0.0176 0.0062 0.0093

Antimony (Sb) mg/L <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Arsenic (As) mg/L 0.00016 0.00018 0.00014 0.00017 0.0001 <0.00002 0.0001 0.00006 0.0001 0.00011 0.00052 0.0001 0.00017 0.00014 0.00015 0.00007 0.00049 0.00012

Barium (Ba) mg/L 0.0114 0.0253 0.0175 0.0145 0.00469 <0.00002 0.00514 0.00697 0.00513 0.00553 0.00962 0.00611 0.00592 0.00812 0.0112 0.00706 0.0106 0.00652

Beryllium (Be) mg/L <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001

Bismuth (Bi) mg/L <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

Boron (B) mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Cadmium (Cd) mg/L 0.000006 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0.00001 <0.000005 0.000006 0.000021 0.000008 <0.000005 0.000013 0.000006

Calcium (Ca) mg/L 31.4 35.9 27 32.3 7.52 <0.05 7.01 12.6 8.45 6.38 12 5.77 20.2 12.9 30.6 6.91 13.4 7.85

Chromium (Cr) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Cobalt (Co) mg/L 0.000013 0.000013 0.000014 0.000012 0.000017 <0.000005 0.00001 0.000007 0.000007 0.000011 0.000011 0.000007 0.00001 0.000011 0.000009 0.000013 0.000012 0.000008

Copper (Cu) mg/L 0.00022 0.00033 0.00027 0.00042 0.0003 <0.00005 0.00037 0.00016 0.00039 0.00038 0.00043 0.00042 0.00054 0.00192 0.00021 0.00028 0.0004 0.00022

Iron (Fe) mg/L 0.001 0.001 0.002 0.001 0.028 <0.001 0.017 0.002 0.02 0.007 0.006 0.008 0.002 0.001 0.003 0.005 0.008 0.007

Lead (Pb) mg/L 0.000013 <0.000005 <0.000005 0.000012 0.000008 <0.000005 0.00001 <0.000005 0.000009 0.000015 <0.000005 0.000012 0.000009 0.000007 0.000014 0.000009 0.000008 0.000029

Lithium (Li) mg/L 0.0009 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0013 <0.0005 0.0023 0.0013 0.0005 <0.0005 <0.0005 <0.0005 0.0009 <0.0005 0.0007 0.0015

Magnesium (Mg) mg/L 11.7 4.85 2.93 7.22 2.42 <0.05 1.31 1.07 1 0.97 1.93 0.59 4.34 2.35 11.3 0.76 2.28 1.19

Manganese (Mn) mg/L 0.00067 0.00007 0.00059 0.0002 0.00712 <0.00005 0.00086 0.00029 0.00154 0.00039 0.00074 0.00015 0.00035 0.00011 <0.00005 0.00009 0.00052 0.00016

Mercury (Hg) mg/L <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.0000034 <0.000002 <0.000002

Molybdenum (Mo) mg/L 0.00025 0.00031 0.00019 0.00024 <0.00005 <0.00005 0.00127 0.00279 0.00125 0.00203 0.00079 0.00074 0.00017 0.00015 0.00023 0.00075 0.0008 0.0022

Nickel (Ni) mg/L 0.0001 0.00013 0.00009 0.00012 0.00029 <0.00002 0.00008 0.00003 0.00007 0.00006 0.00007 0.00004 0.00021 0.00022 0.00009 0.00005 0.00009 0.00005

Phosphorus (P) mg/L

Potassium (K) mg/L 0.54 0.33 0.21 0.48 0.24 <0.05 0.55 0.54 0.62 0.69 1.03 0.43 0.28 0.49 0.51 0.55 1.14 0.84

Selenium (Se) mg/L 0.00029 0.00017 0.00004 0.00005 <0.00004 <0.00004 0.00004 <0.00004 <0.00004 <0.00004 0.00007 <0.00004 0.00016 0.00017 0.00026 <0.00004 0.0001 <0.00004

Silicon (Si) mg/L 2.59 2.38 1.97 2.66 2.49 <0.1 3.14 3.1 2.94 3.36 3.28 2.77 2.71 2.39 2.5 3.47 3.7 4.5

Silver (Ag) mg/L <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

Sodium (Na) mg/L 1.57 0.96 0.83 1.21 0.85 <0.05 1.27 1.33 1.42 1.59 1.48 0.9 1.01 0.93 1.49 1.19 1.82 1.88

Strontium (Sr) mg/L 0.18 0.134 0.093 0.161 0.0489 <0.00005 0.0387 0.0551 0.0439 0.0412 0.0484 0.0211 0.064 0.0401 0.177 0.0235 0.0521 0.0469

Sulphur (S) mg/L <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002

Thorium (Th) mg/L

Tin (Sn) mg/L 0.00001 0.00003 0.00001 0.00002 0.00003 0.00001 0.00004 0.00005 0.00003 0.00002 0.00006 0.00003 0.00005 0.00002 0.00004 <0.0002 <0.0002 <0.0002

Titanium (Ti) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Uranium (U) mg/L 0.00107 0.000372 0.000228 0.000677 0.000035 <0.000002 0.00112 0.00294 0.0022 0.00114 0.000336 0.000176 0.000138 0.000044 0.00106 0.000197 0.000367 0.00147

Vanadium (V) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.0003 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Zinc (Zn) mg/L 0.0005 0.0002 <0.0001 0.0002 0.0002 <0.0001 0.0004 0.0003 0.0004 0.0007 0.0004 0.0002 0.0008 0.0014 0.0004 0.0004 0.0003 0.0004

Zirconium (Zr) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site H1 B1 A2 CH1 NT2 BK1 J1 BK0 A1 A1 S2 S1 field blank field blank H3T H2 H5 H4P

Sample Name on Lab Outputs H1-D B1 A2 CH1 NT2 BK1 J1 BK0 A1 A1-D S2 S1 FIELD BLK-1 FIELD BLK-2 H3T H2 H5 H4P

Lab Sample ID CP2139 CP2140 CP2141 CP2142 CP2143 CP2144 CP2145 CP2146 CP2147 CP2148 CP2149 CP2150 CP2151 CP2152 CT1037 CT1038 CT1039 CT1040

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 25-Jan-12 25-Jan-12 26-Jan-12 26-Jan-12 26-Jan-12 26-Jan-12 26-Jan-12 26-Jan-12 26-Jan-12 26-Jan-12 27-Jan-12 27-Jan-12 26-Jan-12 26-Jan-12 14-Feb-12 14-Feb-12 14-Feb-12 14-Feb-12

Time Sampled 4:25:00 PM 4:30:00 PM 11:40:00 AM 3:00:00 PM

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Physical Tests

Conductivity uS/cm 61.8 63.3 166 245 98.2 228 302 312 243 240 74.9 89.3 <1.0 <1.0 52.1 104 113 160

Hardness (as CaCO3) mg/L 25 28.3 80.6 120 40.9 110 145 150 119 119 31.7 37.8 <0.50 <0.50 23.7 46.5 54.5 79.5

pH pH units 7.66 7.7 8.02 8.21 7.67 8.19 8.21 8.25 8.15 8.12 7.71 7.82 5.91 6.04 7.74 7.86 7.92 8.11

Total Suspended Solids mg/L <1.0 1.5 <1.0 <1.0 2.2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Dissolved Solids mg/L

Turbidity NTU <0.10 0.53 0.1 <0.10 0.72 <0.10 <0.10 <0.10 <0.10 <0.10 0.22 <0.10 <0.10 <0.10 <0.10 0.13 0.38 0.13

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L 33.8 53.8 53.3 83.4

Alkalinity, Carbonate (as CaCO3) mg/L <0.50 <0.50 <0.50 <0.50

Alkalinity, Hydroxide (as CaCO3) mg/L <0.50 <0.50 <0.50 <0.50

Alkalinity, Total (as CaCO3) mg/L 27.7 44.1 43.7 68.4

Ammonia, Total (as N) mg/L 0.036 0.032 0.019 0.039 0.012 0.019 0.026 0.02 0.026 0.022 0.023 0.023 <0.0050 <0.0050 0.02 0.021 0.017 0.051

Bromide (Br) mg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Chloride (Cl) mg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.6 0.9 0.8 <0.5

Fluoride (F) mg/L 0.05 0.044 0.021 0.033 0.1 0.033 0.044 0.048 0.033 0.033 0.053 0.056 <0.010 <0.010 0.028 0.048 0.043 0.042

Nitrate and Nitrite (as N) mg/L 0.123 0.076 0.131 0.137 0.211 0.107 0.077 0.059 0.039 0.039 0.092 0.176 <0.020 <0.020 0.098 0.205 0.154 0.301

Nitrate (as N) mg/L 0.123 0.076 0.131 0.137 0.211 0.107 0.077 0.059 0.039 0.039 0.092 0.176 <0.020 <0.020 0.098 0.205 0.154 0.301

Nitrite (as N) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Orthophosphate-Dissolved (as P) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Phosphorus (P)-Total mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0178 <0.0050 <0.0050 0.0207

Sulfate (SO4) mg/L 2.94 2.78 5.03 10.4 10.3 8.94 25.8 20 11.9 12 1.36 4.7 <0.50 <0.50 1.83 9.44 13.8 13.5

Cyanides

Cyanide, Weak Acid Diss mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Cyanide, Total mg/L

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.016 0.0343 0.0054 0.0045 0.0419 0.0041 0.0035 0.0031 0.0015 0.0019 0.0168 0.0052 0.0011 0.0004 0.0169 0.0076 0.0193 0.0034

Antimony (Sb) mg/L <0.00002 <0.00002 <0.00002 0.00004 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Arsenic (As) mg/L 0.00009 0.00012 0.00012 0.00017 <0.00002 0.00016 0.00014 0.00012 0.00016 0.00015 0.00008 0.00006 <0.00002 <0.00002 0.0001 0.00047 0.00016 0.00018

Barium (Ba) mg/L 0.0066 0.00599 0.0184 0.0154 0.00972 0.00894 0.0128 0.015 0.0271 0.0266 0.00633 0.00717 <0.00002 0.00004 0.00755 0.0114 0.0103 0.00618

Beryllium (Be) mg/L <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001

Bismuth (Bi) mg/L <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

Boron (B) mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Cadmium (Cd) mg/L 0.000007 <0.000005 <0.000005 <0.000005 0.000006 <0.000005 <0.000005 <0.000005 0.000006 0.000005 0.000007 <0.000005 <0.000005 <0.000005 <0.000005 0.000009 0.000031 0.00001

Calcium (Ca) mg/L 8.11 8.81 27.3 35.4 13.5 35.4 35.3 45.7 39 38.8 10.6 13.2 <0.05 <0.05 8.05 14.5 16.8 23.4

Chromium (Cr) mg/L <0.0001 0.0006 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Cobalt (Co) mg/L 0.000006 0.000026 0.000008 0.000011 0.000089 0.00001 0.000007 0.000011 0.000006 0.000014 0.000012 0.000008 <0.000005 <0.000005 <0.000005 0.000015 0.000036 0.000009

Copper (Cu) mg/L 0.00026 0.00039 0.0002 0.00019 0.00042 0.00142 0.00009 0.00011 0.00018 0.00018 0.00035 0.00011 <0.00005 0.00007 0.00029 0.00045 0.00235 0.00036

Iron (Fe) mg/L 0.011 0.075 0.005 0.003 0.114 0.004 0.004 0.003 0.002 0.002 0.037 0.004 0.004 0.001 0.005 0.007 0.029 0.002

Lead (Pb) mg/L 0.000027 0.000185 0.000018 0.000017 0.000074 0.000012 0.000013 0.000011 <0.000005 <0.000005 0.000016 <0.000005 <0.000005 0.000008 <0.000005 0.000006 0.000074 <0.000005

Lithium (Li) mg/L 0.0016 0.0014 <0.0005 <0.0005 0.0014 <0.0005 0.001 0.0008 <0.0005 <0.0005 0.0031 <0.0005 <0.0005 <0.0005 <0.0005 0.0009 <0.0005 <0.0005

Magnesium (Mg) mg/L 1.15 1.53 3 7.61 1.76 5.27 13.7 8.76 5.19 5.3 1.26 1.15 <0.05 <0.05 0.87 2.48 3.02 5.15

Manganese (Mn) mg/L 0.00039 0.00468 0.00068 0.00018 0.00484 0.00025 0.00043 0.00019 <0.00005 0.00005 0.00413 0.00024 <0.00005 <0.00005 0.00016 0.00079 0.00135 0.00028

Mercury (Hg) mg/L <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.00001 <0.00001 <0.00001 <0.00001

Molybdenum (Mo) mg/L 0.0022 0.00123 0.00021 0.00025 0.00059 0.0003 0.00026 0.00036 0.00033 0.00034 0.00136 0.00328 <0.00005 <0.00005 0.00073 0.00087 0.00019 0.00019

Nickel (Ni) mg/L 0.00005 0.00013 0.0001 0.00009 0.00106 0.0002 0.00011 0.00009 0.00014 0.00011 0.00007 0.00003 <0.00002 <0.00002 0.00004 0.00009 0.00021 0.00006

Phosphorus (P) mg/L

Potassium (K) mg/L 0.82 0.65 0.22 0.5 1.43 0.55 0.57 0.71 0.36 0.36 0.76 0.57 <0.05 <0.05 0.61 1.28 0.68 0.33

Selenium (Se) mg/L <0.00004 0.00005 0.00006 0.00007 0.00006 0.0001 0.00037 0.00027 0.00023 0.00023 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 0.00011 0.0002 0.0002

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site H1 B1 A2 CH1 NT2 BK1 J1 BK0 A1 A1 S2 S1 field blank field blank H3T H2 H5 H4P

Sample Name on Lab Outputs H1-D B1 A2 CH1 NT2 BK1 J1 BK0 A1 A1-D S2 S1 FIELD BLK-1 FIELD BLK-2 H3T H2 H5 H4P

Lab Sample ID CP2139 CP2140 CP2141 CP2142 CP2143 CP2144 CP2145 CP2146 CP2147 CP2148 CP2149 CP2150 CP2151 CP2152 CT1037 CT1038 CT1039 CT1040

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 25-Jan-12 25-Jan-12 26-Jan-12 26-Jan-12 26-Jan-12 26-Jan-12 26-Jan-12 26-Jan-12 26-Jan-12 26-Jan-12 27-Jan-12 27-Jan-12 26-Jan-12 26-Jan-12 14-Feb-12 14-Feb-12 14-Feb-12 14-Feb-12

Time Sampled 4:25:00 PM 4:30:00 PM 11:40:00 AM 3:00:00 PM

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Total Metals (cont'd)

Silicon (Si) mg/L 4.6 4.07 2.19 3 3.33 2.9 2.98 3.75 2.75 2.72 3.87 3.26 <0.1 <0.1 3.69 3.96 3 3.04

Silver (Ag) mg/L <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

Sodium (Na) mg/L 1.85 1.46 0.88 1.28 1.48 1.1 1.83 1.89 1 1 1.76 1.41 <0.05 <0.05 1.37 2.05 1.32 1.3

Strontium (Sr) mg/L 0.0478 0.0431 0.0952 0.164 0.0727 0.157 0.196 0.216 0.141 0.141 0.0553 0.0593 <0.00005 <0.00005 0.0244 0.0541 0.0457 0.0696

Sulphur (S) mg/L <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000002 <0.000002 <0.000002 <0.000002 0.000004 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002

Thorium (Th) mg/L

Tin (Sn) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Titanium (Ti) mg/L <0.0005 0.0008 <0.0005 <0.0005 0.0035 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Uranium (U) mg/L 0.00155 0.00125 0.000251 0.000746 0.000359 0.000267 0.00131 0.00105 0.000438 0.000405 0.00307 0.00381 <0.000002 <0.000002 0.000209 0.000401 0.000068 0.000187

Vanadium (V) mg/L <0.0002 0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Zinc (Zn) mg/L 0.0006 0.0048 0.0002 0.0002 0.0004 <0.0001 0.0005 0.0004 0.0002 0.0002 0.0005 0.0004 <0.0001 <0.0001 0.0002 0.0004 0.0019 0.0004

Zirconium (Zr) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Metals

Dissolved Metals Filtration Location -

Aluminum (Al) mg/L 0.0091 0.0167 0.0033 0.0036 0.0104 0.0025 0.0024 0.0018 0.0013 0.0014 0.0093 0.0039 <0.0002 0.0003 0.0168 0.0067 0.0048 0.0033

Antimony (Sb) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Arsenic (As) mg/L 0.00008 0.00013 0.00013 0.00015 0.00003 0.00014 0.00015 0.00015 0.00017 0.00015 0.00009 0.00006 <0.00002 <0.00002 0.00006 0.00048 0.00011 0.00017

Barium (Ba) mg/L 0.00653 0.00561 0.0187 0.0152 0.00926 0.00901 0.0127 0.0146 0.0268 0.0267 0.00619 0.00733 <0.00002 <0.00002 0.00746 0.0106 0.00997 0.00624

Beryllium (Be) mg/L <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001

Bismuth (Bi) mg/L <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

Boron (B) mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Cadmium (Cd) mg/L <0.000005 0.00001 <0.000005 0.000006 0.000006 <0.000005 <0.000005 <0.000005 0.000006 <0.000005 <0.000005 0.000006 <0.000005 <0.000005 <0.000005 0.000006 0.000026 0.000005

Calcium (Ca) mg/L 8.08 8.4 27.5 36.8 13.8 37.1 36.6 46.8 38 41.7 10.8 13.4 <0.05 <0.05 8.08 13.4 15.3 22

Chromium (Cr) mg/L <0.0001 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Cobalt (Co) mg/L 0.000009 0.000014 0.000012 0.00001 0.00005 0.00001 0.000006 0.000006 0.000006 0.000008 0.000008 0.000008 <0.000005 <0.000005 0.000012 0.000009 0.000011 0.000011

Copper (Cu) mg/L 0.00021 0.00025 0.00023 0.00016 0.00035 0.00014 0.00015 0.0001 0.00021 0.00022 0.00048 0.00013 <0.00005 <0.00005 0.00027 0.00038 0.00185 0.00036

Iron (Fe) mg/L 0.007 0.026 0.003 0.002 0.05 0.001 0.004 0.003 0.003 0.018 0.018 0.002 <0.001 <0.001 0.004 0.004 0.001 0.008

Lead (Pb) mg/L 0.000021 0.000022 <0.000005 <0.000005 0.000021 0.000008 0.000006 <0.000005 <0.000005 <0.000005 0.000011 <0.000005 <0.000005 <0.000005 0.000011 <0.000005 0.000009 <0.000005

Lithium (Li) mg/L 0.0016 0.0013 <0.0005 <0.0005 0.0014 <0.0005 0.0009 0.0008 <0.0005 <0.0005 0.003 <0.0005 <0.0005 <0.0005 <0.0005 0.0009 <0.0005 <0.0005

Magnesium (Mg) mg/L 1.15 1.61 3.15 7.75 1.83 5.42 14.2 8.85 5.34 5.32 1.3 1.19 <0.05 <0.05 0.84 2.4 2.92 5.2

Manganese (Mn) mg/L 0.00014 0.00162 0.00054 0.00008 0.00388 0.00007 0.00035 0.00013 <0.00005 0.00006 0.00204 0.00015 <0.00005 <0.00005 0.00008 0.00058 <0.00005 0.0002

Mercury (Hg) mg/L <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.00001 <0.00001 <0.00001 <0.00001

Molybdenum (Mo) mg/L 0.00224 0.00126 0.00022 0.00025 0.00059 0.00031 0.00026 0.00035 0.00032 0.00034 0.00138 0.00329 <0.00005 <0.00005 0.00072 0.00083 0.00017 0.00019

Nickel (Ni) mg/L 0.00003 0.00009 0.00012 0.00011 0.00103 0.00009 0.00011 0.00006 0.00012 0.00012 0.00005 0.00003 <0.00002 <0.00002 0.00004 0.00005 0.00018 0.00006

Phosphorus (P) mg/L

Potassium (K) mg/L 0.79 0.66 0.23 0.5 1.51 0.55 0.59 0.71 0.36 0.35 0.77 0.56 <0.05 <0.05 0.6 1.29 0.65 0.33

Selenium (Se) mg/L <0.00004 0.00005 0.00005 0.00009 0.00005 0.00011 0.00041 0.00027 0.00024 0.00026 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 0.00008 0.00021 0.0002

Silicon (Si) mg/L 4.58 3.9 2.19 3.2 3.37 3.07 3.08 3.85 2.68 2.85 3.89 3.32 <0.1 <0.1 3.84 3.68 2.66 2.88

Silver (Ag) mg/L <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

Sodium (Na) mg/L 1.85 1.48 0.92 1.29 1.55 1.15 1.88 1.89 1.03 1 1.83 1.45 <0.05 <0.05 1.3 1.98 1.27 1.29

Strontium (Sr) mg/L 0.0474 0.0425 0.0954 0.165 0.0723 0.158 0.193 0.216 0.139 0.138 0.0538 0.0597 <0.00005 <0.00005 0.0243 0.0538 0.0463 0.0689

Sulphur (S) mg/L <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000002 <0.000002 <0.000002 <0.000002 0.000007 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002

Thorium (Th) mg/L

Tin (Sn) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Titanium (Ti) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Uranium (U) mg/L 0.00151 0.00118 0.000231 0.000746 0.000324 0.000253 0.00131 0.00102 0.000413 0.000417 0.00296 0.00375 <0.000002 <0.000002 0.000204 0.000376 0.000058 0.000176

Vanadium (V) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Zinc (Zn) mg/L 0.0004 0.0014 0.0001 <0.0001 0.0002 0.0001 0.0004 0.0002 0.0002 0.0001 0.0003 0.0005 <0.0001 <0.0001 0.0003 0.0004 0.0014 0.0004

Zirconium (Zr) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site H1 S1 S2 B1 travel blank NT2 NT2 CH1 CH2 A2 A1 BK1 BK0 BK0 field blank H3T H2 H5

Sample Name on Lab Outputs H1 S1 S2 B1

TRIP 

BLANK NT2 NT2-D CH1 CH2 A2 A1 BK1 BK0 BK0-D

FIELD 

BLANK(FB) H3T H2 H5

Lab Sample ID CT1041 CT1042 CT1043 CT1044 CT1045 CT1046 CT1069 CT1070 CT1071 CT1072 CT1073 CT1074 CT1075 CT1076 CT1077 CY8311 CY8312 CY8313

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 14-Feb-12 14-Feb-12 14-Feb-12 14-Feb-12 14-Feb-12 15-Feb-12 15-Feb-12 15-Feb-12 15-Feb-12 15-Feb-12 15-Feb-12 16-Feb-12 16-Feb-12 16-Feb-12 16-Feb-12 13-Mar-12 13-Mar-12 13-Mar-12

Time Sampled 4:45:00 PM 4:15:00 PM 12:00:00 PM

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Physical Tests

Conductivity uS/cm 65.6 89.9 78.6 67 1.2 105 105 252 74.4 175 248 230 315 316 1.2 53.3 107 117

Hardness (as CaCO3) mg/L 27 43.8 36.4 31.9 <0.50 45.3 45.9 135 35.2 90.7 132 120 168 164 <0.50 23.5 46.6 54.7

pH pH units 7.89 8.01 7.99 7.88 5.87 7.93 7.92 8.32 7.89 8.19 8.27 8.28 8.36 8.37 5.52 7.18 7.49 7.42

Total Suspended Solids mg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 4.2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Dissolved Solids mg/L

Turbidity NTU <0.10 0.36 0.34 0.21 <0.10 0.47 0.65 0.16 0.19 0.32 0.16 0.27 0.64 0.41 0.28 0.18 0.24 0.22

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L 37.4 51.8 47.4 38.2 0.81 49.6 50.6 150 43.4 107 141 135 173 171 <0.50 28.2 50.3 48.6

Alkalinity, Carbonate (as CaCO3) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 1.06 <0.50 <0.50 <0.50 <0.50 2.45 2.51 <0.50 <0.50 <0.50 <0.50

Alkalinity, Hydroxide (as CaCO3) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Alkalinity, Total (as CaCO3) mg/L 30.6 42.5 38.9 31.3 0.66 40.7 41.5 125 35.6 87.7 115 111 146 144 <0.50 23.1 41.2 39.8

Ammonia, Total (as N) mg/L 0.024 0.022 0.022 0.035 0.0075 0.041 0.016 0.022 0.024 0.033 0.023 0.021 0.023 0.049 <0.0050 0.014 0.012 0.01

Bromide (Br) mg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.01 <0.01 <0.01

Chloride (Cl) mg/L 0.6 0.6 0.7 0.8 <0.5 1.1 1.2 1 0.6 0.7 0.9 0.8 0.8 1 <0.5 <0.5 <0.5 <0.5

Fluoride (F) mg/L 0.055 0.064 0.063 0.051 <0.010 0.1 0.11 0.043 0.047 0.024 0.038 0.039 0.053 0.048 <0.010 0.022 0.043 0.038

Nitrate and Nitrite (as N) mg/L 0.115 0.179 0.094 0.065 <0.020 0.191 0.19 0.143 0.133 0.157 0.043 0.109 0.053 0.053 <0.020 0.102 0.197 0.16

Nitrate (as N) mg/L 0.115 0.179 0.094 0.065 <0.020 0.191 0.19 0.143 0.133 0.157 0.043 0.109 0.053 0.053 <0.020 0.102 0.197 0.16

Nitrite (as N) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Orthophosphate-Dissolved (as P) mg/L <0.0050 0.006 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0091 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Phosphorus (P)-Total mg/L 0.0112 0.021 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.013 <0.0050 <0.0050 0.0092 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Sulfate (SO4) mg/L 3.46 3.62 1.44 2.46 <0.50 9.79 9.97 9.28 4.32 4.23 12.9 8.76 20.7 20.5 <0.50 3.84 13.3 15.9

Cyanides

Cyanide, Weak Acid Diss mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Cyanide, Total mg/L

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.0128 0.0056 0.0139 0.0222 0.0012 0.0316 0.0277 0.0052 0.0134 0.0042 0.0013 0.0034 0.0025 0.0032 <0.0002 0.0162 0.007 0.009

Antimony (Sb) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Arsenic (As) mg/L 0.00013 0.00009 0.00007 0.00012 <0.00002 <0.00002 <0.00002 0.00015 0.00008 0.00013 0.00012 0.00019 0.00017 0.00015 <0.00002 0.00009 0.0004 0.00011

Barium (Ba) mg/L 0.00715 0.00757 0.00678 0.00639 0.00002 0.01 0.0098 0.0159 0.00546 0.0204 0.0268 0.00951 0.0157 0.0154 <0.00002 0.00743 0.0108 0.0101

Beryllium (Be) mg/L <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001

Bismuth (Bi) mg/L <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

Boron (B) mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Cadmium (Cd) mg/L 0.000006 0.000006 <0.000005 0.000008 <0.000005 0.000009 <0.000005 0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0.000005 <0.000005 <0.000005 0.000008 0.000023

Calcium (Ca) mg/L 8.56 15.3 12.1 9.85 <0.05 14.8 15 39.2 9.27 30.8 43.2 37.9 51.6 49.5 <0.05 8.05 14.7 16.9

Chromium (Cr) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Cobalt (Co) mg/L 0.000009 0.000005 0.000011 0.000011 <0.000005 0.000084 0.000072 0.000016 0.00005 0.000013 0.000008 0.000008 0.000012 0.000012 <0.000005 0.000012 0.000011 0.000011

Copper (Cu) mg/L 0.00053 0.00015 0.00025 0.00033 0.00032 0.00039 0.00039 0.00021 0.00019 0.0002 0.00021 0.00024 0.00013 0.00012 <0.00005 0.0003 0.00045 0.00202

Iron (Fe) mg/L 0.009 0.003 0.034 0.038 0.024 0.124 0.12 0.004 0.042 0.005 0.001 0.002 0.002 0.004 <0.001 0.004 0.006 0.007

Lead (Pb) mg/L 0.000024 0.000007 0.000007 0.000018 0.000009 0.000041 0.000029 0.000013 0.000012 <0.000005 <0.000005 0.000007 0.000009 0.000011 0.000009 0.000006 <0.000005 0.000026

Lithium (Li) mg/L 0.0018 0.0006 0.0038 0.0016 <0.0005 0.0018 0.0017 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0009 0.001 <0.0005 <0.0005 0.0007 <0.0005

Magnesium (Mg) mg/L 1.36 1.34 1.47 1.77 <0.05 2.05 2.05 8.9 2.92 3.36 5.72 6.09 9.52 9.86 <0.05 0.83 2.4 3.03

Manganese (Mn) mg/L 0.00043 0.00038 0.00399 0.00222 0.00013 0.0054 0.00535 0.00034 0.0146 0.00036 0.00007 0.00008 0.00015 0.00046 <0.00005 0.00014 0.00052 0.00054

Mercury (Hg) mg/L <0.00001 <0.00001 <0.00001 <0.00001 0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001

Molybdenum (Mo) mg/L 0.00236 0.00343 0.00152 0.00128 <0.00005 0.00059 0.00065 0.00028 <0.00005 0.0002 0.00033 0.00031 0.00035 0.00035 <0.00005 0.00073 0.00082 0.00018

Nickel (Ni) mg/L 0.0004 0.00004 0.00006 0.00008 <0.00002 0.00113 0.00109 0.0001 0.00026 0.00008 0.00012 0.0001 0.00005 0.00008 <0.00002 0.00003 0.00006 0.00019

Phosphorus (P) mg/L

Potassium (K) mg/L 0.96 0.65 0.87 0.75 <0.05 1.7 1.66 0.56 0.31 0.23 0.38 0.62 0.74 0.77 <0.05 0.57 1.22 0.66

Selenium (Se) mg/L <0.00004 <0.00004 <0.00004 0.00006 <0.00004 0.00005 0.00006 0.00007 <0.00004 0.00005 0.00028 0.00012 0.00031 0.00031 <0.00004 <0.00004 0.00011 0.00022

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site H1 S1 S2 B1 travel blank NT2 NT2 CH1 CH2 A2 A1 BK1 BK0 BK0 field blank H3T H2 H5

Sample Name on Lab Outputs H1 S1 S2 B1

TRIP 

BLANK NT2 NT2-D CH1 CH2 A2 A1 BK1 BK0 BK0-D

FIELD 

BLANK(FB) H3T H2 H5

Lab Sample ID CT1041 CT1042 CT1043 CT1044 CT1045 CT1046 CT1069 CT1070 CT1071 CT1072 CT1073 CT1074 CT1075 CT1076 CT1077 CY8311 CY8312 CY8313

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 14-Feb-12 14-Feb-12 14-Feb-12 14-Feb-12 14-Feb-12 15-Feb-12 15-Feb-12 15-Feb-12 15-Feb-12 15-Feb-12 15-Feb-12 16-Feb-12 16-Feb-12 16-Feb-12 16-Feb-12 13-Mar-12 13-Mar-12 13-Mar-12

Time Sampled 4:45:00 PM 4:15:00 PM 12:00:00 PM

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Total Metals (cont'd)

Silicon (Si) mg/L 4.63 3.56 4.26 4.42 <0.1 3.54 3.69 3.17 3.37 2.44 2.92 3.02 4.07 3.83 <0.1 3.93 4.06 3.05

Silver (Ag) mg/L <0.000005 0.000006 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

Sodium (Na) mg/L 2.24 1.68 2.07 1.67 <0.05 1.86 1.83 1.6 1.19 1.02 1.16 1.31 2.11 2.18 <0.05 1.32 1.95 1.33

Strontium (Sr) mg/L 0.0502 0.0633 0.0584 0.0453 <0.00005 0.0764 0.0781 0.173 0.0543 0.1 0.141 0.163 0.229 0.23 <0.00005 0.0247 0.0526 0.0461

Sulphur (S) mg/L <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 0.000004 0.000006 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002

Thorium (Th) mg/L

Tin (Sn) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.0004 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.0003 <0.0002 <0.0002

Titanium (Ti) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0017 0.0012 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Uranium (U) mg/L 0.00194 0.00432 0.00364 0.00132 <0.000002 0.000383 0.000394 0.00081 0.000047 0.000266 0.000408 0.00028 0.00109 0.0011 <0.000002 0.000184 0.000365 0.000062

Vanadium (V) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Zinc (Zn) mg/L 0.0005 0.0005 0.0001 0.0005 0.0002 0.0003 0.0002 0.0002 0.0001 <0.0001 0.0002 <0.0001 0.0002 <0.0001 <0.0001 0.0003 0.0004 0.0015

Zirconium (Zr) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Metals

Dissolved Metals Filtration Location -

Aluminum (Al) mg/L 0.0097 0.0047 0.0093 0.0185 <0.0002 0.0095 0.0089 0.0042 0.0077 0.0039 0.0014 0.0033 0.0029 0.0022 <0.0002 0.0158 0.007 0.0048

Antimony (Sb) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Arsenic (As) mg/L 0.0001 0.00007 0.00009 0.00012 <0.00002 0.00003 <0.00002 0.00018 0.00004 0.00013 0.00017 0.00014 0.00015 0.00013 <0.00002 0.00007 0.00042 0.00013

Barium (Ba) mg/L 0.00719 0.00756 0.00647 0.00618 <0.00002 0.00947 0.0099 0.0167 0.00551 0.0206 0.0277 0.00964 0.0156 0.0157 <0.00002 0.00734 0.0109 0.0101

Beryllium (Be) mg/L <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001

Bismuth (Bi) mg/L <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

Boron (B) mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Cadmium (Cd) mg/L 0.000008 0.000005 <0.000005 <0.000005 <0.000005 0.000006 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0.000008 <0.000005 <0.000005 0.000022

Calcium (Ca) mg/L 8.54 15.1 12.1 9.46 <0.05 14.6 13.5 37.9 8.9 30.7 41.2 37 48.6 48.8 <0.05 7.91 14.2 16.1

Chromium (Cr) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Cobalt (Co) mg/L 0.000006 <0.000005 <0.000005 0.000012 <0.000005 0.000051 0.000039 0.00001 0.000025 0.000011 0.000008 0.000011 <0.000005 0.000008 <0.000005 <0.000005 0.000009 0.000005

Copper (Cu) mg/L 0.00024 0.00014 0.00025 0.00028 0.00008 0.00034 0.00031 0.0002 0.0002 0.0002 0.00052 0.00022 0.00018 0.00015 0.00011 0.00028 0.0004 0.00167

Iron (Fe) mg/L 0.006 0.002 0.019 0.027 <0.001 0.062 0.051 0.001 0.028 0.002 0.001 0.001 <0.001 0.003 <0.001 0.003 0.004 <0.001

Lead (Pb) mg/L 0.000016 0.000005 0.000005 0.000031 <0.000005 0.000009 0.00001 <0.000005 <0.000005 <0.000005 0.000018 <0.000005 0.000023 0.000006 <0.000005 0.000005 <0.000005 0.000006

Lithium (Li) mg/L 0.0017 <0.0005 0.0034 0.0015 <0.0005 0.0016 0.0016 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0009 0.001 <0.0005 <0.0005 0.0007 <0.0005

Magnesium (Mg) mg/L 1.31 1.31 1.46 1.75 <0.05 2 2.1 8.78 2.96 3.36 5.53 5.94 10.1 9.69 <0.05 0.85 2.35 3.02

Manganese (Mn) mg/L 0.00017 0.00015 0.00225 0.00145 <0.00005 0.00434 0.0038 0.00009 0.0104 0.00051 <0.00005 <0.00005 0.00011 <0.00005 <0.00005 <0.00005 0.00049 <0.00005

Mercury (Hg) mg/L <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001

Molybdenum (Mo) mg/L 0.00228 0.00339 0.00155 0.00142 <0.00005 0.00065 0.00059 0.00025 <0.00005 0.00019 0.00033 0.00032 0.00036 0.00036 <0.00005 0.00074 0.00081 0.00018

Nickel (Ni) mg/L 0.00003 <0.00002 0.00005 0.00007 <0.00002 0.00112 0.00096 0.00008 0.0003 0.00007 0.00011 0.0001 0.00007 0.00007 <0.00002 0.00003 0.00007 0.00019

Phosphorus (P) mg/L

Potassium (K) mg/L 0.93 0.64 0.85 0.74 <0.05 1.65 1.7 0.56 0.3 0.24 0.38 0.7 0.79 0.77 <0.05 0.59 1.2 0.66

Selenium (Se) mg/L <0.00004 <0.00004 <0.00004 0.00005 <0.00004 0.00006 0.00006 0.00008 <0.00004 0.00004 0.00024 0.00012 0.0003 0.00031 <0.00004 <0.00004 0.0001 0.00023

Silicon (Si) mg/L 4.6 3.47 4.14 4.24 <0.1 3.44 3.31 3.06 3.29 2.41 2.73 3 3.77 3.8 <0.1 3.73 3.89 2.88

Silver (Ag) mg/L <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

Sodium (Na) mg/L 2.13 1.64 2.05 1.61 <0.05 1.82 1.89 1.52 1.17 1.05 1.12 1.28 2.22 2.14 <0.05 1.35 1.92 1.32

Strontium (Sr) mg/L 0.0504 0.0609 0.0566 0.045 <0.00005 0.0747 0.0733 0.174 0.0539 0.101 0.143 0.161 0.225 0.224 0.00005 0.0248 0.0525 0.0458

Sulphur (S) mg/L <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 0.000004 0.000004 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002

Thorium (Th) mg/L

Tin (Sn) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.0002 <0.0002 <0.0002 <0.0002

Titanium (Ti) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Uranium (U) mg/L 0.00193 0.00415 0.0034 0.00131 <0.000002 0.000374 0.00037 0.000791 0.000042 0.000259 0.000411 0.000289 0.00107 0.00106 <0.000002 0.000199 0.000376 0.000058

Vanadium (V) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Zinc (Zn) mg/L 0.0004 0.0004 0.0002 0.0002 0.0002 0.0001 0.0002 <0.0001 <0.0001 <0.0001 0.0002 0.0001 0.0002 0.0002 0.0002 0.0002 0.0004 0.0014

Zirconium (Zr) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site H4P H1 S1 S2 B1 NT2 CH1 CH1 CH2 A2 A1 A1 BK1 field blank BK0 travel blank H3T H2

Sample Name on Lab Outputs H4P H1 S1 S2 B1 NT2 CH1 CH1-D CH2 A2 A1 A1-D BK1

FIELD 

BLANK BK0

TRIP 

BLANK H3T H2

Lab Sample ID CY8314 CY8315 CY8316 CY8317 CY8318 CY8319 CY8320 CY8321 CY8322 CY8323 CY8324 CY8325 CY8326 CY8327 CY8328 CY8329 DF7259 DF7260

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 13-Mar-12 13-Mar-12 13-Mar-12 13-Mar-12 13-Mar-12 14-Mar-12 14-Mar-12 14-Mar-12 14-Mar-12 14-Mar-12 15-Mar-12 15-Mar-12 15-Mar-12 15-Mar-12 15-Mar-12 12-Mar-12 18-Apr-12 18-Apr-12

Time Sampled 9:00:00 AM 9:05:00 AM 9:10:00 AM

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Physical Tests

Conductivity uS/cm 162 65.3 94.2 80.9 67.4 106 255 255 74.8 181 247 250 235 1.2 318 1.5 44.8 91

Hardness (as CaCO3) mg/L 81.6 26.7 43.5 36.6 30.1 47.4 132 136 34.5 93 125 125 118 <0.50 165 <0.50 19.1 40.2

pH pH units 7.74 7.26 7.46 7.45 7.83 7.44 8.18 8.2 7.38 8 8.12 8.09 8.15 5.18 8.25 5.66 7.52 7.74

Total Suspended Solids mg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Dissolved Solids mg/L

Turbidity NTU 0.27 0.14 0.24 0.22 0.27 0.47 0.25 0.24 0.27 0.1 0.24 0.17 0.25 0.13 0.22 <0.10 0.14 0.11

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L 81.5 35.9 51.8 48.6 36.1 50.3 152 151 41.4 106 141 140 141 <0.50 179 1.07 26.3 44.6

Alkalinity, Carbonate (as CaCO3) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Alkalinity, Hydroxide (as CaCO3) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Alkalinity, Total (as CaCO3) mg/L 66.8 29.5 42.5 39.9 29.6 41.2 124 124 34 87.1 115 115 116 <0.50 146 0.88 21.5 36.5

Ammonia, Total (as N) mg/L 0.009 0.023 0.012 0.014 0.013 0.015 0.012 0.011 0.016 0.0072 0.016 0.017 0.012 <0.0050 <0.0050 <0.0050 0.012 0.0071

Bromide (Br) mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.010 <0.010

Chloride (Cl) mg/L <0.5 <0.5 <0.5 <0.5 <0.5 0.7 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50

Fluoride (F) mg/L <0.010 0.057 0.06 0.039 0.05 0.1 0.036 0.035 0.046 0.025 0.034 0.036 0.033 <0.010 0.052 <0.010 0.021 0.038

Nitrate and Nitrite (as N) mg/L 0.297 0.105 0.183 0.079 0.062 0.17 0.123 0.121 0.139 0.134 0.044 0.043 0.106 <0.020 0.022 <0.020 0.046 0.29

Nitrate (as N) mg/L 0.297 0.105 0.183 0.079 0.062 0.17 0.123 0.121 0.139 0.134 0.044 0.043 0.106 <0.020 0.022 <0.020 0.046 0.29

Nitrite (as N) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.0050 <0.0050

Orthophosphate-Dissolved (as P) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Phosphorus (P)-Total mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Sulfate (SO4) mg/L 15.8 5.47 5.9 3.81 4.58 11.5 11.1 11.1 6.44 6.91 15.6 15.4 11 1.52 22.4 <0.50 1.14 7.3

Cyanides

Cyanide, Weak Acid Diss mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00054 <0.00050 <0.00050 <0.00050 <0.00050

Cyanide, Total mg/L

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L 0.00064 <0.00050 <0.00050 0.00051 <0.00050 <0.00050 <0.00050 0.00068 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.0038 0.0113 0.0057 0.0154 0.0202 0.0091 0.0091 0.0105 0.0093 0.0053 0.0018 0.0096 0.0035 0.0018 0.0024 0.0007 0.0347 0.0198

Antimony (Sb) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Arsenic (As) mg/L 0.00021 0.00013 0.00006 0.00007 0.00014 <0.00002 0.00015 0.0002 0.00007 0.00012 0.00014 0.00016 0.00015 <0.00002 0.00018 <0.00002 0.000122 0.000465

Barium (Ba) mg/L 0.00625 0.0068 0.00757 0.00642 0.00599 0.00934 0.0158 0.0161 0.00514 0.0199 0.0272 0.0272 0.00925 0.00003 0.0154 <0.00002 0.00703 0.00983

Beryllium (Be) mg/L <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001

Bismuth (Bi) mg/L <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

Boron (B) mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Cadmium (Cd) mg/L 0.000008 <0.000005 <0.000005 <0.000005 0.000007 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0.000013

Calcium (Ca) mg/L 23.7 8.65 15.3 12.2 9.24 15.6 38.6 39 9.09 31.7 40.5 40.7 37.3 <0.05 49.8 <0.05 6.46 12.7

Chromium (Cr) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Cobalt (Co) mg/L 0.000009 0.000011 0.000007 0.000015 0.000009 0.000041 0.000015 0.000017 0.000021 0.000014 0.000014 0.000007 0.000007 <0.000005 0.000008 <0.000005 0.0000125 0.0000197

Copper (Cu) mg/L 0.00038 0.00037 0.00012 0.00031 0.00027 0.00034 0.00022 0.00021 0.00017 0.0002 0.0002 0.00026 0.00015 <0.00005 0.00011 <0.00005 0.000543 0.00081

Iron (Fe) mg/L 0.002 0.008 0.002 0.031 0.034 0.079 0.008 0.011 0.044 0.005 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.0206 0.0226

Lead (Pb) mg/L 0.00001 0.000022 0.000005 0.000029 0.000009 0.000014 0.000015 0.000016 0.000009 0.000006 <0.000005 <0.000005 0.000012 0.000006 0.000005 0.000006 0.0000118 0.0000182

Lithium (Li) mg/L <0.0005 0.0016 <0.0005 0.0034 0.0015 0.0014 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0009 <0.0005 <0.0005 <0.0005

Magnesium (Mg) mg/L 5.44 1.25 1.31 1.48 1.71 2.05 8.72 9.27 2.88 3.34 5.69 5.74 6.12 <0.05 9.99 <0.05 0.711 2.03

Manganese (Mn) mg/L 0.0003 0.00029 0.00025 0.00344 0.00176 0.00377 0.00042 0.0005 0.00942 0.00063 <0.00005 <0.00005 0.00005 <0.00005 0.00009 <0.00005 0.000465 0.00132

Mercury (Hg) mg/L <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001

Molybdenum (Mo) mg/L 0.00019 0.0022 0.00322 0.00139 0.00126 0.00056 0.00025 0.00023 <0.00005 0.00019 0.00031 0.00032 0.00029 <0.00005 0.00033 <0.00005 0.000452 0.000519

Nickel (Ni) mg/L 0.00007 0.00002 0.00004 0.00007 0.00004 0.00094 0.00009 0.00007 0.00024 0.0001 0.00012 0.0001 0.00009 <0.00002 0.00005 <0.00002 0.000054 0.000128

Phosphorus (P) mg/L

Potassium (K) mg/L 0.33 0.86 0.62 0.83 0.72 1.56 0.55 0.6 0.31 0.24 0.38 0.38 0.6 <0.05 0.78 <0.05 0.573 1.04

Selenium (Se) mg/L 0.0002 <0.00004 0.00004 <0.00004 0.00005 0.00008 0.00008 0.00008 <0.00004 0.00005 0.00024 0.00025 0.00014 <0.00004 0.00029 <0.00004 <0.00004 0.000116

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site H4P H1 S1 S2 B1 NT2 CH1 CH1 CH2 A2 A1 A1 BK1 field blank BK0 travel blank H3T H2

Sample Name on Lab Outputs H4P H1 S1 S2 B1 NT2 CH1 CH1-D CH2 A2 A1 A1-D BK1

FIELD 

BLANK BK0

TRIP 

BLANK H3T H2

Lab Sample ID CY8314 CY8315 CY8316 CY8317 CY8318 CY8319 CY8320 CY8321 CY8322 CY8323 CY8324 CY8325 CY8326 CY8327 CY8328 CY8329 DF7259 DF7260

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 13-Mar-12 13-Mar-12 13-Mar-12 13-Mar-12 13-Mar-12 14-Mar-12 14-Mar-12 14-Mar-12 14-Mar-12 14-Mar-12 15-Mar-12 15-Mar-12 15-Mar-12 15-Mar-12 15-Mar-12 12-Mar-12 18-Apr-12 18-Apr-12

Time Sampled 9:00:00 AM 9:05:00 AM 9:10:00 AM

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Total Metals (cont'd)

Silicon (Si) mg/L 3.09 4.71 3.68 4.19 4.24 3.95 3.23 3.23 3.37 2.52 2.76 2.78 3.05 <0.1 4.06 <0.1 3.66 3.91

Silver (Ag) mg/L <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

Sodium (Na) mg/L 1.34 2.03 1.59 2.11 1.67 1.87 1.55 1.67 1.1 1.06 1.13 1.13 1.29 <0.05 2.19 <0.05 1.03 1.52

Strontium (Sr) mg/L 0.0681 0.0486 0.0599 0.0571 0.0442 0.0721 0.168 0.168 0.052 0.0992 0.137 0.139 0.16 <0.00005 0.227 <0.00005 0.0213 0.0464

Sulphur (S) mg/L <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 0.000004 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0003 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.0015 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.00028

Titanium (Ti) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Uranium (U) mg/L 0.000178 0.00164 0.00392 0.00334 0.00129 0.000336 0.000743 0.000767 0.000042 0.000266 0.000405 0.000403 0.000248 0.000003 0.00102 <0.000002 0.000187 0.000299

Vanadium (V) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Zinc (Zn) mg/L 0.001 0.0004 0.0006 0.0002 0.0002 0.0003 0.0001 0.0002 0.0001 0.0001 0.0002 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00032 0.0031

Zirconium (Zr) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Metals

Dissolved Metals Filtration Location -

Aluminum (Al) mg/L 0.0035 0.0095 0.0048 0.0099 0.018 0.0249 0.0045 0.0048 0.0072 0.0043 0.0018 0.0021 0.0037 0.0005 0.0021 <0.0002 0.0286 0.0189

Antimony (Sb) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Arsenic (As) mg/L 0.00013 0.00009 0.00008 0.00006 0.00012 <0.00002 0.00013 0.00015 0.00005 0.00013 0.00012 0.00013 0.00015 <0.00002 0.00018 0.00002 0.000104 0.000435

Barium (Ba) mg/L 0.00614 0.00685 0.00748 0.00632 0.006 0.00963 0.0158 0.0161 0.00518 0.0201 0.0271 0.027 0.00944 <0.00002 0.0149 <0.00002 0.00679 0.00953

Beryllium (Be) mg/L <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001

Bismuth (Bi) mg/L <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

Boron (B) mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Cadmium (Cd) mg/L 0.000007 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

Calcium (Ca) mg/L 22.6 8.33 14.7 11.6 9.33 14.9 37.1 37.8 9.01 29.7 41.5 42.6 38.6 <0.05 48.4 <0.05 6.78 12.8

Chromium (Cr) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Cobalt (Co) mg/L 0.000008 0.000006 <0.000005 0.000007 0.000009 0.000059 0.000008 0.00001 0.000019 0.000018 0.000009 0.000011 0.000008 <0.000005 0.000009 <0.000005 0.0000178 0.0000213

Copper (Cu) mg/L 0.00038 0.00022 0.00015 0.00022 0.00027 0.0004 0.00017 0.00017 0.00016 0.0003 0.00019 0.0002 0.00016 <0.00005 0.00014 <0.00005 0.0006 0.000696

Iron (Fe) mg/L 0.001 0.005 <0.001 0.018 0.024 0.127 <0.001 <0.001 0.037 0.003 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.0197 0.0154

Lead (Pb) mg/L <0.000005 0.000015 0.000006 0.000009 0.000005 0.000028 <0.000005 0.000012 <0.000005 <0.000005 0.000007 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0.0000136 0.0000087

Lithium (Li) mg/L <0.0005 0.0016 <0.0005 0.0034 0.0014 0.0014 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0008 <0.0005 <0.0005 <0.0005

Magnesium (Mg) mg/L 5.22 1.27 1.3 1.46 1.77 2.01 8.81 8.69 2.91 3.26 5.73 5.97 6.11 <0.05 9.86 <0.05 0.739 2

Manganese (Mn) mg/L 0.00014 0.00013 0.0001 0.00222 0.00141 0.00422 0.00009 0.00009 0.00857 0.00015 <0.00005 <0.00005 <0.00005 0.00006 <0.00005 <0.00005 0.000362 0.000906

Mercury (Hg) mg/L <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001

Molybdenum (Mo) mg/L 0.00019 0.00232 0.00322 0.0014 0.00129 0.00057 0.00027 0.00023 <0.00005 0.00027 0.00033 0.00034 0.0003 <0.00005 0.00032 <0.00005 0.000414 0.000547

Nickel (Ni) mg/L 0.00006 0.00004 0.00003 0.00005 0.00006 0.00095 0.00007 0.00004 0.00024 0.00011 0.00011 0.00011 0.00008 <0.00002 0.00006 0.00003 0.000057 0.000082

Phosphorus (P) mg/L

Potassium (K) mg/L 0.32 0.88 0.6 0.82 0.73 1.54 0.57 0.55 0.31 0.24 0.38 0.4 0.61 <0.05 0.77 <0.05 0.597 1.04

Selenium (Se) mg/L 0.0002 0.00004 <0.00004 <0.00004 0.00005 0.00006 0.00008 0.00009 <0.00004 0.00006 0.00025 0.00028 0.00012 <0.00004 0.00032 <0.00004 <0.00004 0.000116

Silicon (Si) mg/L 2.91 4.47 3.47 4.02 4.22 3.77 3.07 3.11 3.31 2.32 2.79 2.93 3.13 <0.1 3.9 <0.1 3.84 3.99

Silver (Ag) mg/L <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

Sodium (Na) mg/L 1.28 2.08 1.56 2.02 1.68 1.83 1.55 1.56 1.1 1.03 1.13 1.16 1.31 <0.05 2.15 <0.05 1.07 1.52

Strontium (Sr) mg/L 0.0673 0.0495 0.0604 0.0577 0.0445 0.0731 0.166 0.171 0.0527 0.0991 0.137 0.138 0.161 <0.00005 0.222 <0.00005 0.0216 0.0466

Sulphur (S) mg/L <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 0.000004 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002

Thorium (Th) mg/L

Tin (Sn) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.00022 <0.0002

Titanium (Ti) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0012 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Uranium (U) mg/L 0.000173 0.00179 0.00404 0.00342 0.00135 0.000355 0.000801 0.00081 0.000038 0.000259 0.000424 0.000417 0.000293 <0.000002 0.00104 0.000003 0.000174 0.000287

Vanadium (V) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.0002 <0.0002 <0.0002

Zinc (Zn) mg/L 0.0005 0.0005 0.0005 0.0003 0.0002 0.0005 0.0001 <0.0001 0.0001 0.0002 0.0002 0.0003 0.0004 <0.0001 0.0004 <0.0001 0.00164 0.00046

Zirconium (Zr) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site H5 H4P H1 S1 field blank travel blank S2 B1 NT2 NT2 CH1 CH2 A1 J1 BK0 BK0 NT1 A2

Sample Name on Lab Outputs H5 H4P H1 S1

FIELD 

BLANK

TRIP 

BLANK S2 B1 NT2 NT2-D CH1 CH2 A1 J1 BK0 BK0-D NT1 A2

Lab Sample ID DF7261 DF7262 DF7263 DF7264 DF7265 DF7266 DF7267 DF7268 DF7269 DF7270 DF7271 DF7272 DF7273 DF7274 DF7275 DF7276 DF7277 DF7278

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 18-Apr-12 18-Apr-12 18-Apr-12 18-Apr-12 18-Apr-12 18-Apr-12 18-Apr-12 18-Apr-12 19-Apr-12 19-Apr-12 19-Apr-12 19-Apr-12 19-Apr-12 19-Apr-12 19-Apr-12 19-Apr-12 19-Apr-12 20-Apr-12

Time Sampled 2:20:00 PM 2:30:00 PM 2:00:00 PM

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Physical Tests

Conductivity uS/cm 116 158 51.7 79.9 <1.0 <1.0 61.7 57.7 74.5 75.2 250 66.1 218 279 307 305 78.1 157

Hardness (as CaCO3) mg/L 50.9 75.3 21.8 35.8 <0.50 <0.50 27 26.8 32.6 32.5 139 31.6 119 150 171 168 34.2 83.6

pH pH units 7.81 8.01 7.57 7.79 6.05 5.29 7.6 7.61 7.69 7.63 8.29 7.66 8.21 8.3 8.36 8.35 7.71 8.01

Total Suspended Solids mg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.2 3.2 3.1 <1.0 1 <1.0 <1.0 <1.0 <1.0 3.6 <1.0

Total Dissolved Solids mg/L

Turbidity NTU <0.10 <0.10 0.44 0.26 <0.10 <0.10 1.25 0.37 2.21 1.74 0.13 0.32 0.23 <0.10 <0.10 <0.10 2.02 0.13

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L 49.4 79.4 26.5 43.2 1.12 <0.50 36.7 33.6 35.3 34.3 155 35 130 159 175 176 34.9 94.2

Alkalinity, Carbonate (as CaCO3) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 2.59 2.12 <0.50 <0.50

Alkalinity, Hydroxide (as CaCO3) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Alkalinity, Total (as CaCO3) mg/L 40.5 65.1 21.8 35.4 0.92 <0.50 30.1 27.5 29 28.2 127 28.7 106 130 148 148 28.6 77.2

Ammonia, Total (as N) mg/L 0.0062 0.0068 0.0072 0.0077 <0.0050 <0.0050 0.013 0.012 0.0056 <0.0050 0.0066 0.0079 0.0061 0.0052 <0.0050 <0.0050 0.0081 0.0092

Bromide (Br) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Chloride (Cl) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.51 0.57 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.65 <0.50

Fluoride (F) mg/L 0.038 0.037 0.048 0.05 <0.010 <0.010 0.066 0.051 0.086 0.087 0.043 0.04 0.042 0.052 0.057 0.058 0.088 0.024

Nitrate and Nitrite (as N) mg/L 0.226 0.402 0.155 0.258 <0.020 <0.020 0.053 0.077 0.149 0.15 0.111 0.099 0.053 <0.020 <0.020 <0.020 0.133 0.17

Nitrate (as N) mg/L 0.226 0.402 0.155 0.258 <0.020 <0.020 0.053 0.077 0.149 0.15 0.111 0.099 0.053 <0.020 <0.020 <0.020 0.133 0.17

Nitrite (as N) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Orthophosphate-Dissolved (as P) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Phosphorus (P)-Total mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0052 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0061 <0.0050

Sulfate (SO4) mg/L 12.5 11.5 2.49 2.58 <0.50 <0.50 1.02 1.69 5.62 6.05 7.08 3.81 7.46 18 15 15.1 6.23 3.19

Cyanides

Cyanide, Weak Acid Diss mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Cyanide, Total mg/L

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.005 0.00353 0.0536 0.0162 0.0002 0.00738 0.0849 0.037 0.142 0.129 0.0111 0.0335 0.00537 0.00468 0.0037 0.0041 0.273 0.00909

Antimony (Sb) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.000022 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Arsenic (As) mg/L 0.000135 0.000171 0.000159 0.000115 <0.00002 <0.00002 0.00013 0.000134 0.000038 0.000039 0.000216 0.000121 0.00027 0.000175 0.000185 0.000213 0.000133 0.000159

Barium (Ba) mg/L 0.0107 0.00634 0.00636 0.00749 <0.00002 0.000078 0.00623 0.00555 0.00892 0.00923 0.0166 0.00584 0.0259 0.0124 0.0153 0.015 0.0107 0.0184

Beryllium (Be) mg/L <0.00001 <0.00001 0.000012 <0.00001 <0.00001 <0.00001 0.000013 0.00001 <0.00001 0.000014 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.00002 <0.00001

Bismuth (Bi) mg/L <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0.0000058 <0.000005

Boron (B) mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Cadmium (Cd) mg/L 0.0000234 0.0000115 0.0000106 <0.000005 <0.000005 <0.000005 0.0000095 0.0002 0.000011 0.0000185 <0.000005 <0.000005 <0.000005 <0.000005 0.0000075 <0.000005 0.0000107 0.000007

Calcium (Ca) mg/L 15.8 22 6.99 12.6 <0.050 <0.050 9 8.56 10.7 10.7 42.2 8.71 40.3 38.5 54.4 53.6 11 29.1

Chromium (Cr) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00013 <0.0001 0.0003 0.00031 <0.0001 <0.0001 <0.0001 <0.0001 0.00042 <0.0001 0.00053 0.00013

Cobalt (Co) mg/L 0.0000102 0.0000086 0.0000243 0.0000099 <0.000005 <0.000005 0.0000363 0.0000206 0.000172 0.000174 0.000029 0.0000466 0.0000275 0.000017 0.0000129 0.0000196 0.00038 0.0000196

Copper (Cu) mg/L 0.00198 0.000367 0.00054 0.000228 <0.00005 <0.00005 0.000372 0.000812 0.000922 0.000855 0.00049 0.000472 0.000409 0.000266 0.000292 0.000438 0.00132 0.000365

Iron (Fe) mg/L 0.0018 0.0026 0.0484 0.0101 0.0014 <0.001 0.0888 0.0521 0.291 0.295 0.0154 0.115 0.0098 0.0024 0.011 0.0051 0.53 0.0178

Lead (Pb) mg/L 0.0000104 0.0000076 0.0000645 0.0000124 <0.000005 0.0000061 0.0000425 0.0000802 0.0000856 0.0000818 0.0000194 0.0000324 0.000011 0.0000109 0.0000199 0.000021 0.000177 0.0000078

Lithium (Li) mg/L <0.0005 <0.0005 0.00136 <0.0005 <0.0005 <0.0005 0.00227 0.00147 0.00121 0.00133 <0.0005 <0.0005 <0.0005 0.00098 0.00081 0.00082 0.00157 <0.0005

Magnesium (Mg) mg/L 2.79 4.91 1.06 1.09 <0.050 <0.050 1.09 1.32 1.45 1.43 8.21 2.39 4.41 13.1 8.51 8.32 1.66 2.65

Manganese (Mn) mg/L 0.000337 0.000412 0.00223 0.000726 <0.00005 <0.00005 0.0056 0.00288 0.00868 0.00853 0.000569 0.0151 0.000662 0.000244 0.000448 0.000477 0.0141 0.00144

Mercury (Hg) mg/L <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001

Molybdenum (Mo) mg/L 0.000164 0.000192 0.00168 0.00231 <0.00005 <0.00005 0.00121 0.00107 0.000392 0.000386 0.000231 <0.00005 0.000281 0.00024 0.000356 0.000311 0.000386 0.000192

Nickel (Ni) mg/L 0.000212 0.000082 0.000078 0.000047 <0.00002 <0.00002 0.000112 0.000715 0.00135 0.00125 0.00018 0.000462 0.000254 0.000121 0.000097 0.000069 0.0014 0.000139

Phosphorus (P) mg/L

Potassium (K) mg/L 0.636 0.309 0.829 0.586 <0.050 <0.050 0.789 0.673 1.24 1.25 0.68 0.378 0.385 0.635 0.793 0.786 1.26 0.3

Selenium (Se) mg/L 0.000281 0.000211 0.000058 0.00004 <0.00004 <0.00004 <0.00004 <0.00004 0.000055 0.00005 0.00009 <0.00004 0.000247 0.000362 0.000271 0.000286 0.000066 0.000067

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site H5 H4P H1 S1 field blank travel blank S2 B1 NT2 NT2 CH1 CH2 A1 J1 BK0 BK0 NT1 A2

Sample Name on Lab Outputs H5 H4P H1 S1

FIELD 

BLANK

TRIP 

BLANK S2 B1 NT2 NT2-D CH1 CH2 A1 J1 BK0 BK0-D NT1 A2

Lab Sample ID DF7261 DF7262 DF7263 DF7264 DF7265 DF7266 DF7267 DF7268 DF7269 DF7270 DF7271 DF7272 DF7273 DF7274 DF7275 DF7276 DF7277 DF7278

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 18-Apr-12 18-Apr-12 18-Apr-12 18-Apr-12 18-Apr-12 18-Apr-12 18-Apr-12 18-Apr-12 19-Apr-12 19-Apr-12 19-Apr-12 19-Apr-12 19-Apr-12 19-Apr-12 19-Apr-12 19-Apr-12 19-Apr-12 20-Apr-12

Time Sampled 2:20:00 PM 2:30:00 PM 2:00:00 PM

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Total Metals (cont'd)

Silicon (Si) mg/L 2.88 2.97 4.72 3.58 <0.1 <0.1 4.46 4.48 4 3.97 4.53 3.9 3.41 3.54 4.77 4.78 4.12 3.18

Silver (Ag) mg/L <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0.0000106 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

Sodium (Na) mg/L 1.19 1.14 1.76 1.27 <0.050 <0.050 1.54 1.38 1.54 1.53 1.38 0.849 0.977 1.6 1.94 1.9 1.57 0.815

Strontium (Sr) mg/L 0.0461 0.0667 0.0392 0.0472 <0.00005 <0.00005 0.0444 0.0401 0.0542 0.0544 0.168 0.0488 0.124 0.19 0.208 0.206 0.0597 0.0868

Sulphur (S) mg/L <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 0.0000035 0.0000022 0.0000074 0.0000093 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 0.0000122 <0.000002

Thorium (Th) mg/L

Tin (Sn) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.00039 <0.0002 0.00044 0.00024 0.00029 0.00055 0.00046 <0.0002 <0.0002 0.00023 <0.0002 <0.0002 <0.0002

Titanium (Ti) mg/L <0.0005 <0.0005 0.00129 <0.0005 <0.0005 <0.0005 0.00315 0.00081 0.00607 0.00781 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0209 <0.0005

Uranium (U) mg/L 0.000056 0.000157 0.00161 0.00242 <0.000002 <0.000002 0.00232 0.00121 0.000346 0.000345 0.000747 0.0000458 0.000318 0.00114 0.000875 0.000898 0.000393 0.000146

Vanadium (V) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.00027 <0.0002 0.00027 0.00027 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.00056 <0.0002

Zinc (Zn) mg/L 0.00197 0.00096 0.00082 0.00043 0.00137 0.00117 0.00217 0.00213 0.00193 0.00201 0.00118 0.00196 0.00024 0.00098 0.00097 0.00017 0.00177 0.0007

Zirconium (Zr) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00013 <0.0001 <0.0001 0.00011 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 <0.0001

Dissolved Metals

Dissolved Metals Filtration Location -

Aluminum (Al) mg/L 0.00471 0.00382 0.0292 0.0111 0.00087 <0.0002 0.0231 0.0243 0.0403 0.0403 0.00777 0.0235 0.0121 0.00413 0.00265 0.00235 0.043 0.00723

Antimony (Sb) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.000029 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Arsenic (As) mg/L 0.000131 0.000191 0.000157 0.000086 <0.00002 <0.00002 0.000112 0.000111 0.000042 0.000064 0.000229 0.000111 0.0003 0.000206 0.000208 0.000155 0.000051 0.000153

Barium (Ba) mg/L 0.00998 0.00598 0.00589 0.00689 <0.00002 <0.00002 0.00518 0.00544 0.00794 0.00797 0.0165 0.00565 0.0265 0.0123 0.0151 0.015 0.00795 0.0184

Beryllium (Be) mg/L <0.00001 <0.00001 0.00001 <0.00001 <0.00001 <0.00001 0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001

Bismuth (Bi) mg/L <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

Boron (B) mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Cadmium (Cd) mg/L 0.0000248 0.0000087 0.0000102 <0.000005 <0.000005 <0.000005 <0.000005 0.0000219 <0.000005 <0.000005 <0.000005 <0.000005 0.0000051 0.000007 <0.000005 0.0000069 0.0000211 <0.000005

Calcium (Ca) mg/L 16.7 22.6 7.01 12.4 <0.050 <0.050 9.13 8.12 10 10.5 39 8.04 36.2 36 50 48 10.2 26.4

Chromium (Cr) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00019 <0.0001 0.00014 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00015 0.00033 <0.0001

Cobalt (Co) mg/L 0.0000092 0.0000099 0.0000213 0.0000124 <0.000005 <0.000005 0.00002 0.0000158 0.0000827 0.0000842 0.0000174 0.0000276 0.0000181 0.0000134 0.0000122 0.0000165 0.000074 0.0000154

Copper (Cu) mg/L 0.00184 0.000427 0.00051 0.000319 0.000068 <0.00005 0.000405 0.000389 0.000599 0.000622 0.000425 0.000345 0.000363 0.000222 0.000256 0.000373 0.000993 0.000351

Iron (Fe) mg/L 0.0016 0.0034 0.0206 0.0044 <0.001 <0.001 0.0281 0.0192 0.128 0.134 0.0034 0.0651 0.0029 0.0015 0.0088 0.0028 0.134 0.0079

Lead (Pb) mg/L 0.0000055 0.00002 0.0000269 0.0000091 0.0000104 0.0000086 0.0000124 0.0000157 0.0000243 0.000029 <0.000005 0.0000228 <0.000005 0.0000076 0.0000081 0.0000065 0.0000387 0.0000057

Lithium (Li) mg/L <0.0005 <0.0005 0.00124 <0.0005 <0.0005 <0.0005 0.00223 0.00142 0.00103 0.00106 <0.0005 <0.0005 <0.0005 0.00098 0.0007 0.00083 0.00119 <0.0005

Magnesium (Mg) mg/L 2.86 4.99 1.02 1.1 <0.05 <0.05 1.12 1.33 1.42 1.49 8.48 2.45 4.45 13.2 8.56 8.34 1.48 2.64

Manganese (Mn) mg/L 0.000111 0.000261 0.000548 0.000298 <0.00005 <0.00005 0.00146 0.00129 0.00531 0.00562 0.000176 0.00515 0.000067 0.000208 0.000195 0.000125 0.00495 0.000704

Mercury (Hg) mg/L <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001

Molybdenum (Mo) mg/L 0.00015 0.000184 0.00165 0.00231 <0.00005 <0.00005 0.00124 0.00114 0.000393 0.000435 0.000206 <0.00005 0.000284 0.000249 0.000364 0.000348 0.000399 0.000138

Nickel (Ni) mg/L 0.000203 0.00008 0.00007 0.000048 <0.00002 <0.00002 0.000088 0.000097 0.00107 0.00115 0.000169 0.000462 0.000236 0.00013 0.000124 0.000096 0.000992 0.000147

Phosphorus (P) mg/L

Potassium (K) mg/L 0.634 0.302 0.821 0.577 <0.050 <0.050 0.78 0.664 1.17 1.21 0.682 0.364 0.385 0.607 0.773 0.757 1.11 0.281

Selenium (Se) mg/L 0.000277 0.000211 0.000052 0.00004 <0.00004 <0.00004 <0.00004 0.000053 0.00005 0.000045 0.000083 <0.00004 0.000217 0.000409 0.000306 0.000254 <0.00004 0.000064

Silicon (Si) mg/L 3.09 3.07 4.72 3.54 <0.1 <0.1 4.49 4.24 3.66 3.79 4.11 3.64 3.06 3.33 4.44 4.4 3.52 2.92

Silver (Ag) mg/L <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0.0000092 <0.000005

Sodium (Na) mg/L 1.17 1.15 1.8 1.28 <0.050 <0.050 1.59 1.4 1.53 1.62 1.43 0.866 0.982 1.61 1.92 1.86 1.47 0.81

Strontium (Sr) mg/L 0.0453 0.0662 0.0396 0.0466 <0.00005 <0.00005 0.0454 0.0408 0.0554 0.0559 0.171 0.049 0.125 0.19 0.21 0.208 0.0592 0.088

Sulphur (S) mg/L <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 0.0000021 <0.000002 0.0000055 0.0000067 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 0.0000049 <0.000002

Thorium (Th) mg/L

Tin (Sn) mg/L <0.0002 <0.0002 0.00021 <0.0002 <0.0002 <0.0002 <0.0002 0.00026 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.00039 0.00059 0.00036

Titanium (Ti) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.00077 0.00064 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.00111 <0.0005

Uranium (U) mg/L 0.0000612 0.000159 0.00143 0.00232 <0.000002 0.0000073 0.00211 0.00118 0.000337 0.000333 0.000811 0.000041 0.000334 0.00124 0.00096 0.000859 0.000346 0.000135

Vanadium (V) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Zinc (Zn) mg/L 0.00178 0.00048 0.00247 0.00047 0.00059 <0.0001 0.00021 0.00258 0.00025 0.00037 0.0013 0.0023 0.0003 0.00092 0.00144 0.00063 0.00222 0.0013

Zirconium (Zr) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00011 <0.0001 <0.0001 <0.0001 <0.0001 0.00011 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 <0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site BK1 H1 CH2 NT1 NT2 A1 A2 J1 J2 BK0 BK1 NT2 H2 field blank A1 travel blank H3T H4P

Sample Name on Lab Outputs BK1 H1 CH2 NT1 NT2 A1 A2 J1 J2 BK0 BK1 NT2-D H2

FIELD 

BLANK A1-D

TRIP 

BLANK H3T H4P

Lab Sample ID DF7279 L1148893-1 L1148893-10 L1148893-11 L1148893-12 L1148893-13 L1148893-14 L1148893-15 L1148893-16 L1148893-17 L1148893-18 L1148893-19 L1148893-2 L1148893-20 L1148893-21 L1148893-22 L1148893-3 L1148893-4

Lab Maxxam ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 20-Apr-12 15-May-12 16-May-12 16-May-12 16-May-12 16-May-12 16-May-12 16-May-12 16-May-12 16-May-12 16-May-12 16-May-12 16-May-12 16-May-12 16-May-12 16-May-12 16-May-12 16-May-12

Time Sampled 17:11 12:32 16:24 14:28 15:20 12:02 15:43 10:57 16:10 11:25 15:05 10:21 15:10 15:25 00:00 09:57 09:08

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Physical Tests

Conductivity uS/cm 228 28.5 31.1 43.7 41.5 123 106 116 24.7 176 114 41.8 57.2 <2.0 124 <2.0 24.1 96.7

Hardness (as CaCO3) mg/L 122 13 15.7 20.5 19.2 66.8 57.7 60.9 12.4 92.6 60.8 19.4 27.8 <0.50 67 <0.50 12 50.3

pH pH units 8.21 7.38 7.29 7.46 7.48 8.08 8.04 8.06 7.34 8.2 8.06 7.55 7.59 5.9 8.1 6.16 7.35 7.88

Total Suspended Solids mg/L <1.0 3.6 14.4 52.6 32.8 4.8 2.4 11.2 2.6 4.4 4.2 39.8 4.2 <1.0 4.8 <1.0 2.4 3.2

Total Dissolved Solids mg/L 25 21 35 27 75 71 69 24 105 69 34 43 <10 77 <10 23 62

Turbidity NTU <0.10 1.35 2.41 7.72 7.84 1.21 0.75 3.36 0.93 1.47 1.63 6.37 1.83 <0.10 1.76 <0.10 1.05 0.58

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L 135 12.5 13 16.9 15.7 68.6 57.7 58 9.5 90.1 56.3 15.7 23.2 <2.0 62.4 <2.0 11.3 41.9

Alkalinity, Carbonate (as CaCO3) mg/L <0.50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Alkalinity, Hydroxide (as CaCO3) mg/L <0.50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Alkalinity, Total (as CaCO3) mg/L 111 12.5 13 16.9 15.7 68.6 57.7 58 9.5 90.1 56.3 15.7 23.2 <2.0 62.4 <2.0 11.3 41.9

Ammonia, Total (as N) mg/L 0.0087 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Bromide (Br) mg/L <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Chloride (Cl) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Fluoride (F) mg/L 0.042 0.029 0.032 0.054 0.054 <0.020 <0.020 0.029 <0.020 0.036 0.025 0.054 0.026 <0.020 <0.020 <0.020 <0.020 0.02

Nitrate and Nitrite (as N) mg/L 0.108 0.136 <0.0051 0.272 0.276 0.0258 0.0428 0.0267 <0.0051 0.0053 0.0104 0.278 0.412 <0.0051 0.0252 <0.0051 0.0083 0.755

Nitrate (as N) mg/L 0.108 0.136 <0.0050 0.272 0.276 0.0258 0.0428 0.0267 <0.0050 0.0053 0.0104 0.278 0.412 <0.0050 0.0252 <0.0050 0.0083 0.755

Nitrite (as N) mg/L <0.0050 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Orthophosphate-Dissolved (as P) mg/L <0.0050 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Phosphorus (P)-Total mg/L <0.0050 0.0068 0.0148 0.0248 0.0202 0.0083 0.0058 0.0119 0.0055 0.0034 0.007 0.0255 0.0075 <0.0020 0.0072 <0.0020 0.0056 0.0041

Sulfate (SO4) mg/L 8 1.77 2.81 3.93 3.83 3.26 2.61 6.92 2.75 7.66 4.8 3.82 4.39 <0.50 3.27 <0.50 1.06 5.65

Cyanides

Cyanide, Weak Acid Diss mg/L <0.00050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Cyanide, Total mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Thiocyanate (SCN) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Thiocyanate (SCN) and Cyanide mg/L <0.00050

Cyanide, Free mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organic / Inorganic Carbon

Total Organic Carbon mg/L 4.28 4.93 3.79 3.95 4.17 4.81 3.23 4.06 3.03 3.75 4.64 4.04 <0.50 4.14 <0.50 5 4.04

Total Metals

Aluminum (Al) mg/L 0.00348 0.147 0.147 0.969 0.839 0.105 0.0545 0.167 0.13 0.0657 0.0988 0.698 0.158 <0.0030 0.0911 <0.0030 0.184 0.177

Antimony (Sb) mg/L <0.00002 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Arsenic (As) mg/L 0.000162 0.00023 0.0002 0.00014 0.0001 0.00035 0.00022 0.00035 0.00018 0.00031 0.0003 <0.00010 0.00042 <0.00010 0.00035 <0.00010 0.00016 0.00039

Barium (Ba) mg/L 0.00937 0.00479 0.005 0.0126 0.0111 0.018 0.0131 0.00826 0.00434 0.00975 0.00614 0.0101 0.00664 <0.000050 0.0178 <0.000050 0.00619 0.00574

Beryllium (Be) mg/L <0.00001 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Bismuth (Bi) mg/L <0.000005 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Boron (B) mg/L <0.05 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cadmium (Cd) mg/L <0.000005 0.000011 <0.000010 0.000012 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000042 <0.000010 <0.000010 0.000016 <0.000010 <0.000010 <0.000010 <0.000010 0.000013

Calcium (Ca) mg/L 39.8 4.32 4.23 6.95 6.84 23.5 20 17.2 3.22 29.9 19.6 6.61 8.77 <0.050 23.4 <0.050 4.04 15.9

Chromium (Cr) mg/L 0.00015 0.00021 0.00033 0.002 0.00158 0.00054 0.00019 0.00044 0.00024 0.0003 0.00037 0.00134 0.00027 <0.00010 0.0005 <0.00010 0.00021 0.00025

Cobalt (Co) mg/L 0.0000144 <0.00010 0.00015 0.00101 0.0008 0.00014 <0.00010 0.0002 0.0001 <0.00010 0.00011 0.0007 0.0001 <0.00010 0.00014 <0.00010 <0.00010 <0.00010

Copper (Cu) mg/L 0.000204 0.00179 0.00076 0.00236 0.00218 0.00093 0.00067 0.00139 0.00187 0.00097 0.00169 0.00186 0.0037 <0.00050 0.00096 <0.00050 0.00101 0.00183

Iron (Fe) mg/L 0.0034 0.113 0.262 1.51 1.24 0.199 0.083 0.368 0.144 0.141 0.162 1.04 0.208 <0.030 0.198 <0.030 0.137 0.118

Lead (Pb) mg/L 0.0000072 0.00013 0.000125 0.000426 0.000343 0.000068 <0.000050 0.000358 0.000183 0.000148 0.000173 0.000299 0.000156 <0.000050 0.000069 <0.000050 0.000062 0.000199

Lithium (Li) mg/L <0.0005 0.00075 <0.00050 0.00211 0.00186 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00144 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Magnesium (Mg) mg/L 5.49 0.65 1.32 1.25 1.11 2.21 1.9 4.48 1.07 4.56 2.84 1.03 1.48 <0.10 2.22 <0.10 0.45 2.67

Manganese (Mn) mg/L 0.000096 0.0063 0.0261 0.0301 0.025 0.00657 0.00595 0.0108 0.00498 0.00426 0.00544 0.0224 0.00703 <0.000050 0.00637 <0.000050 0.00907 0.00538

Mercury (Hg) mg/L <0.00001 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Molybdenum (Mo) mg/L 0.000347 0.00112 <0.000050 0.00027 0.000275 0.000163 0.000119 0.000099 <0.000050 0.000233 0.000127 0.000253 0.000397 <0.000050 0.00018 <0.000050 0.000262 0.000143

Nickel (Ni) mg/L 0.000099 <0.00050 0.00065 0.00267 0.00243 0.00063 <0.00050 0.00076 0.00122 <0.00050 0.00061 0.00217 <0.00050 <0.00050 0.00065 <0.00050 <0.00050 <0.00050

Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

Potassium (K) mg/L 0.622 0.447 0.207 1.05 1.02 0.285 0.229 0.314 0.175 0.497 0.387 0.964 0.603 <0.050 0.277 <0.050 0.412 0.257

Selenium (Se) mg/L 0.000109 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00012 <0.00010 0.00014 0.00011 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site BK1 H1 CH2 NT1 NT2 A1 A2 J1 J2 BK0 BK1 NT2 H2 field blank A1 travel blank H3T H4P

Sample Name on Lab Outputs BK1 H1 CH2 NT1 NT2 A1 A2 J1 J2 BK0 BK1 NT2-D H2

FIELD 

BLANK A1-D

TRIP 

BLANK H3T H4P

Lab Sample ID DF7279 L1148893-1 L1148893-10 L1148893-11 L1148893-12 L1148893-13 L1148893-14 L1148893-15 L1148893-16 L1148893-17 L1148893-18 L1148893-19 L1148893-2 L1148893-20 L1148893-21 L1148893-22 L1148893-3 L1148893-4

Lab Maxxam ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 20-Apr-12 15-May-12 16-May-12 16-May-12 16-May-12 16-May-12 16-May-12 16-May-12 16-May-12 16-May-12 16-May-12 16-May-12 16-May-12 16-May-12 16-May-12 16-May-12 16-May-12 16-May-12

Time Sampled 17:11 12:32 16:24 14:28 15:20 12:02 15:43 10:57 16:10 11:25 15:05 10:21 15:10 15:25 00:00 09:57 09:08

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Total Metals (cont'd)

Silicon (Si) mg/L 3.29 3.38 3.08 3.91 3.81 2.94 2.64 3.07 2.54 3.68 3.01 3.58 3.35 <0.050 2.91 <0.050 2.98 2.89

Silver (Ag) mg/L <0.000005 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Sodium (Na) mg/L 1.14 0.886 0.545 0.74 0.765 0.608 0.544 0.643 0.401 1.04 0.716 0.732 0.799 <0.050 0.608 <0.050 0.637 0.645

Strontium (Sr) mg/L 0.159 0.0228 0.0262 0.0373 0.037 0.0806 0.0643 0.0729 0.013 0.131 0.0844 0.0353 0.0314 <0.00020 0.0795 <0.00020 0.0143 0.043

Sulphur (S) mg/L <10

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000002 <0.000010 <0.000010 0.000024 0.00002 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000017 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Thorium (Th) mg/L

Tin (Sn) mg/L <0.0002 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Titanium (Ti) mg/L <0.0005 <0.010 <0.010 0.078 0.062 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.051 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Uranium (U) mg/L 0.00024 0.00134 0.000034 0.000382 0.000361 0.000081 0.00006 0.000206 0.000039 0.0003 0.000184 0.000351 0.00035 <0.000010 0.00008 <0.000010 0.000247 0.000056

Vanadium (V) mg/L <0.0002 <0.0010 <0.0010 0.0021 0.0017 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0014 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Zinc (Zn) mg/L 0.00017 <0.0030 <0.0030 0.0055 0.0045 <0.0030 <0.0030 <0.0030 0.0033 <0.0030 <0.0030 0.0036 0.0031 <0.0030 <0.0030 <0.0030 <0.0030 0.0031

Zirconium (Zr) mg/L <0.0001

Dissolved Metals

Dissolved Metals Filtration Location - FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD LAB FIELD FIELD

Aluminum (Al) mg/L 0.00369 0.0745 0.0499 0.0604 0.0643 0.0163 0.0206 0.0142 0.0664 0.0066 0.0136 0.0641 0.0431 <0.0030 0.0143 <0.0030 0.0976 0.0167

Antimony (Sb) mg/L <0.00002 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Arsenic (As) mg/L 0.000156 0.00012 <0.00010 <0.00010 <0.00010 0.0002 0.00018 0.00016 <0.00010 0.00018 0.00019 <0.00010 0.00026 <0.00010 0.0002 <0.00010 0.00011 0.00024

Barium (Ba) mg/L 0.00912 0.0041 0.00388 0.00504 0.00477 0.0176 0.0128 0.00675 0.00392 0.00932 0.00557 0.00491 0.00586 <0.000050 0.0167 <0.000050 0.00539 0.00471

Beryllium (Be) mg/L <0.00001 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Bismuth (Bi) mg/L <0.000005 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Boron (B) mg/L <0.05 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cadmium (Cd) mg/L <0.000005 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000025 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Calcium (Ca) mg/L 35.8 4.21 4.19 6.86 6.47 23.2 20 17.1 3.2 29.5 19.8 6.52 8.77 <0.050 23.3 <0.050 4.08 15.8

Chromium (Cr) mg/L <0.0001 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Cobalt (Co) mg/L 0.0000085 <0.00010 <0.00010 0.0001 0.0001 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00011 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Copper (Cu) mg/L 0.000265 0.00076 <0.00050 0.00063 0.00063 0.00077 <0.00050 0.00069 0.00098 0.00068 0.00101 0.00063 0.00208 <0.00050 <0.00050 <0.00050 0.0006 0.00132

Iron (Fe) mg/L <0.001 <0.030 0.043 0.049 0.047 <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 0.046 <0.030 <0.030 <0.030 <0.030 0.037 <0.030

Lead (Pb) mg/L <0.000005 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050

Lithium (Li) mg/L <0.0005 0.0007 <0.00050 0.0006 0.00069 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00056 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Magnesium (Mg) mg/L 5.38 0.61 1.28 0.83 0.74 2.13 1.89 4.42 1.06 4.58 2.77 0.75 1.44 <0.10 2.16 <0.10 0.44 2.62

Manganese (Mn) mg/L <0.00005 0.000987 0.00271 0.00399 0.00407 0.000425 0.000569 0.000343 0.000551 0.000218 0.000331 0.00415 0.000743 <0.000050 0.000266 <0.000050 0.00122 0.000301

Mercury (Hg) mg/L <0.00001 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Molybdenum (Mo) mg/L 0.000271 0.00105 <0.000050 0.000231 0.000222 0.00015 0.000114 0.000088 <0.000050 0.00022 0.00012 0.000239 0.000345 <0.000050 0.000146 <0.000050 0.000233 0.000131

Nickel (Ni) mg/L 0.000104 <0.00050 <0.00050 0.00091 0.00092 <0.00050 <0.00050 <0.00050 0.00082 <0.00050 <0.00050 0.00096 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

Potassium (K) mg/L 0.592 0.428 0.202 0.714 0.736 0.264 0.229 0.285 0.166 0.485 0.372 0.74 0.571 <0.050 0.273 <0.050 0.396 0.25

Selenium (Se) mg/L 0.00011 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00012 <0.00010 0.00014 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00011

Silicon (Si) mg/L 3 3.25 3.02 2.58 2.56 2.83 2.59 2.89 2.49 3.57 2.93 2.58 3.23 <0.050 2.81 <0.050 2.89 2.81

Silver (Ag) mg/L <0.000005 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Sodium (Na) mg/L 1.14 0.862 0.535 0.696 0.696 0.589 0.539 0.626 0.384 1.03 0.69 0.697 0.777 <0.050 0.594 <0.050 0.63 0.625

Strontium (Sr) mg/L 0.161 0.0221 0.0259 0.0362 0.033 0.0784 0.0631 0.0705 0.0132 0.128 0.0833 0.0347 0.0308 <0.00020 0.0791 <0.00020 0.0139 0.0413

Sulphur (S) mg/L <10

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000002 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Thorium (Th) mg/L

Tin (Sn) mg/L <0.0002 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Titanium (Ti) mg/L <0.0005 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Uranium (U) mg/L 0.000249 0.00101 0.000023 0.000214 0.000204 0.000076 0.000051 0.000188 0.000031 0.000288 0.00006 0.000217 0.000273 <0.000010 0.000072 <0.000010 0.000212 0.00004

Vanadium (V) mg/L <0.0002 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Zinc (Zn) mg/L 0.00011 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Zirconium (Zr) mg/L <0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site H5 S1 S2 B1 CH1 H1 CH2 NT1 NT2 A1 A2 J1 J2 BK0 BK1 NT2 H2 field blank

Sample Name on Lab Outputs H5 S1 S2 B1 CH1 H1 CH2 NT1 NT2 A1 A2 J1 J2 BK0 BK1 NT2-D H2

FIELD 

BLANK

Lab Sample ID L1148893-5 L1148893-6 L1148893-7 L1148893-8 L1148893-9 L1152347-1 L1152347-10 L1152347-11 L1152347-12 L1152347-13 L1152347-14 L1152347-15 L1152347-16 L1152347-17 L1152347-18 L1152347-19 L1152347-2 L1152347-20

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 16-May-12 15-May-12 15-May-12 15-May-12 16-May-12 23-May-12 24-May-12 24-May-12 24-May-12 24-May-12 24-May-12 24-May-12 24-May-12 24-May-12 24-May-12 24-May-12 24-May-12 24-May-12

Time Sampled 09:35 15:40 16:30 17:32 15:00 17:20 13:55 17:45 15:50 16:50 13:20 17:15 12:15 17:25 12:45 15:55 11:05 15:45

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Physical Tests

Conductivity uS/cm 65.2 49.2 51.3 41.1 102 29.2 30.9 43.5 41.8 121 107 109 24.1 164 109 41.9 60.3 <2.0

Hardness (as CaCO3) mg/L 31.3 24.2 24.2 19.6 55 13.1 15.7 20.9 19.8 66.7 57.1 59.3 12.6 99.2 57.9 19.5 28.1 <0.50

pH pH units 7.71 7.69 7.73 7.6 8.02 7.2 7.4 7.51 7.38 7.79 7.93 7.66 6.54 7.63 7.69 7.43 7.3 5.86

Total Suspended Solids mg/L 10.4 3.6 2 3.6 4.8 3.6 4.6 21.4 17 2.6 1.6 6.2 1 4 8.6 15.8 2.6 <1.0

Total Dissolved Solids mg/L 49 33 36 35 63 29 41 48 35 72 67 62 20 100 72 32 48 <10

Turbidity NTU 10.9 1.06 1.01 1.36 1.44 0.68 0.89 4.12 4.85 0.9 0.47 1.66 1.03 1.63 2.96 3.66 0.71 <0.10

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L 24.5 22.9 24.4 18.5 59.3 11.9 12.9 16.7 15.4 65.2 56.6 53.1 9.2 84.8 56.2 15.6 23.9 <2.0

Alkalinity, Carbonate (as CaCO3) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Alkalinity, Hydroxide (as CaCO3) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Alkalinity, Total (as CaCO3) mg/L 24.5 22.9 24.4 18.5 59.3 11.9 12.9 16.7 15.4 65.2 56.6 53.1 9.2 84.8 56.2 15.6 23.9 <2.0

Ammonia, Total (as N) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Bromide (Br) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Chloride (Cl) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Fluoride (F) mg/L 0.027 0.03 0.042 0.036 0.022 0.026 0.036 0.05 0.05 <0.020 <0.020 0.027 <0.020 0.032 0.024 0.05 0.028 <0.020

Nitrate and Nitrite (as N) mg/L 0.109 0.22 0.116 0.0905 0.0405 0.108 <0.0051 0.251 0.251 0.0141 0.0448 0.0288 <0.0051 0.0057 <0.0051 0.25 0.292 <0.0051

Nitrate (as N) mg/L 0.109 0.22 0.116 0.0905 0.0405 0.108 <0.0050 0.251 0.251 0.0141 0.0448 0.0288 <0.0050 0.0057 <0.0050 0.25 0.292 <0.0050

Nitrite (as N) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Orthophosphate-Dissolved (as P) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Phosphorus (P)-Total mg/L 0.0099 0.0046 0.0079 0.0085 0.0069 0.0051 0.0076 0.0251 0.015 0.005 0.0038 0.0045 0.0045 0.0062 0.0153 0.0194 0.0037 <0.0020

Sulfate (SO4) mg/L 7.14 1.69 1.8 2.07 3.08 1.88 2.92 4.19 4.14 3.17 2.55 6.82 2.78 7.16 4.7 4.14 4.79 <0.50

Cyanides

Cyanide, Weak Acid Diss mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Cyanide, Total mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Thiocyanate (SCN) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organic / Inorganic Carbon

Total Organic Carbon mg/L 4.09 2.95 2.94 4.07 4.34 3.79 4.44 3.05 3.02 3.63 4.07 2.92 3.74 2.74 3.7 3.01 3.65 <0.50

Total Metals

Aluminum (Al) mg/L 0.634 0.134 0.0785 0.143 0.155 0.153 0.127 0.628 0.598 0.0637 0.0541 0.148 0.101 0.0802 0.0726 0.623 0.124 <0.0030

Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Arsenic (As) mg/L 0.00068 0.00019 0.00016 0.00021 0.00028 0.0002 0.00016 <0.00010 <0.00010 0.00025 0.00021 0.00035 <0.00010 0.00029 0.00028 <0.00010 0.00045 <0.00010

Barium (Ba) mg/L 0.0112 0.00622 0.00554 0.0057 0.00866 0.00473 0.00486 0.00969 0.0095 0.0177 0.0132 0.00801 0.0043 0.00961 0.00636 0.00931 0.0075 <0.000050

Beryllium (Be) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Bismuth (Bi) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cadmium (Cd) mg/L 0.000048 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000017 <0.000010

Calcium (Ca) mg/L 9.59 8.65 8.38 6.2 17 4.31 4.16 7.13 7.07 23.5 19.9 16.8 3.39 32.8 19.3 6.73 9.31 <0.050

Chromium (Cr) mg/L 0.00068 0.00032 0.0002 0.00027 0.00045 0.00019 0.00037 0.00126 0.00121 0.00041 0.00023 0.00051 0.00022 0.00036 0.00034 0.00124 0.00018 <0.00010

Cobalt (Co) mg/L 0.00032 <0.00010 <0.00010 <0.00010 0.00013 <0.00010 0.00015 0.00064 0.00061 <0.00010 <0.00010 0.00017 <0.00010 0.00012 0.0001 0.00061 0.00011 <0.00010

Copper (Cu) mg/L 0.0165 0.00247 0.00136 0.00103 0.00097 0.00127 0.00058 0.00154 0.00158 0.00063 0.00055 0.00103 0.00107 0.00087 0.00135 0.00155 0.00294 <0.00050

Iron (Fe) mg/L 0.921 0.118 0.08 0.144 0.237 0.131 0.227 0.884 0.839 0.114 0.084 0.316 0.081 0.177 0.137 0.893 0.292 <0.030

Lead (Pb) mg/L 0.000427 0.000085 <0.000050 0.00015 0.000108 0.000121 0.000098 0.000269 0.000286 0.000054 <0.000050 0.000333 0.000104 0.000179 0.000157 0.000252 0.000138 <0.000050

Lithium (Li) mg/L <0.00050 <0.00050 0.00092 0.0011 <0.00050 0.00051 <0.00050 0.00154 0.00146 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00128 <0.00050 <0.00050

Magnesium (Mg) mg/L 2.1 0.76 0.88 1.05 3.33 0.65 1.36 1.11 1.05 2.27 1.96 4.59 1.14 4.37 2.73 1.05 1.51 <0.10

Manganese (Mn) mg/L 0.0153 0.00525 0.00913 0.00693 0.00819 0.00539 0.0191 0.0175 0.0165 0.00398 0.00505 0.0092 0.0027 0.00509 0.00513 0.0166 0.0187 <0.000050

Mercury (Hg) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Molybdenum (Mo) mg/L 0.000094 0.00118 0.00129 0.00099 0.000115 0.00101 <0.000050 0.000267 0.000267 0.000195 0.000146 0.000116 <0.000050 0.000302 0.000146 0.00028 0.00042 <0.000050

Nickel (Ni) mg/L 0.00112 <0.00050 <0.00050 <0.00050 0.00055 <0.00050 0.00062 0.0021 0.00201 <0.00050 <0.00050 0.00063 0.00097 <0.00050 0.00053 0.002 <0.00050 <0.00050

Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

Potassium (K) mg/L 0.503 0.425 0.607 0.521 0.313 0.435 0.196 0.933 0.918 0.248 0.199 0.301 0.164 0.459 0.365 0.917 0.592 <0.050

Selenium (Se) mg/L 0.00017 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00013 <0.00010 0.00014 <0.00010 <0.00010 <0.00010 <0.00010

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site H5 S1 S2 B1 CH1 H1 CH2 NT1 NT2 A1 A2 J1 J2 BK0 BK1 NT2 H2 field blank

Sample Name on Lab Outputs H5 S1 S2 B1 CH1 H1 CH2 NT1 NT2 A1 A2 J1 J2 BK0 BK1 NT2-D H2

FIELD 

BLANK

Lab Sample ID L1148893-5 L1148893-6 L1148893-7 L1148893-8 L1148893-9 L1152347-1 L1152347-10 L1152347-11 L1152347-12 L1152347-13 L1152347-14 L1152347-15 L1152347-16 L1152347-17 L1152347-18 L1152347-19 L1152347-2 L1152347-20

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 16-May-12 15-May-12 15-May-12 15-May-12 16-May-12 23-May-12 24-May-12 24-May-12 24-May-12 24-May-12 24-May-12 24-May-12 24-May-12 24-May-12 24-May-12 24-May-12 24-May-12 24-May-12

Time Sampled 09:35 15:40 16:30 17:32 15:00 17:20 13:55 17:45 15:50 16:50 13:20 17:15 12:15 17:25 12:45 15:55 11:05 15:45

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Total Metals (cont'd)

Silicon (Si) mg/L 3.8 3.2 3.88 3.85 3.11 3.09 3.05 3.52 3.53 2.78 2.51 3.13 2.62 3.61 2.94 3.52 3.22 <0.050

Silver (Ag) mg/L 0.000016 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Sodium (Na) mg/L 0.613 0.773 1.21 1.14 0.603 0.796 0.562 0.704 0.72 0.567 0.514 0.623 0.404 0.967 0.68 0.701 0.788 <0.050

Strontium (Sr) mg/L 0.0301 0.03 0.0389 0.0323 0.0744 0.0203 0.0264 0.0393 0.0371 0.0817 0.0645 0.072 0.0141 0.13 0.0845 0.035 0.033 <0.00020

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000010 0.00001 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000017 0.000017 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000017 <0.000010 <0.000010

Thorium (Th) mg/L

Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Titanium (Ti) mg/L 0.014 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.048 0.049 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.05 <0.010 <0.010

Uranium (U) mg/L 0.000037 0.00132 0.00157 0.00124 0.00016 0.00115 0.000036 0.000318 0.000333 0.00009 0.000068 0.000205 0.000039 0.000304 0.000071 0.000314 0.000861 <0.000010

Vanadium (V) mg/L 0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0012 0.0012 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0012 <0.0010 <0.0010

Zinc (Zn) mg/L 0.0094 0.006 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 0.004 0.0034 0.0035 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 0.0033 0.0031 <0.0030

Zirconium (Zr) mg/L

Dissolved Metals

Dissolved Metals Filtration Location - FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD

Aluminum (Al) mg/L 0.0314 0.0324 0.0239 0.0516 0.0317 0.0727 0.0473 0.0569 0.0575 0.0131 0.0196 0.0139 0.0644 0.0057 0.0157 0.0557 0.0378 <0.0030

Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Arsenic (As) mg/L 0.00014 <0.00010 0.00011 0.00015 0.00018 0.00013 <0.00010 <0.00010 <0.00010 0.00017 0.0002 0.00014 <0.00010 0.00019 0.0002 <0.00010 0.00027 <0.00010

Barium (Ba) mg/L 0.00595 0.00542 0.0049 0.00486 0.00785 0.00407 0.00417 0.005 0.00476 0.017 0.0129 0.00672 0.00396 0.00882 0.00573 0.00464 0.00593 <0.000050

Beryllium (Be) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Bismuth (Bi) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cadmium (Cd) mg/L 0.000029 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Calcium (Ca) mg/L 9.46 8.51 8.3 6.15 16.7 4.25 4.09 7 6.69 23.1 19.7 16.4 3.24 32.7 18.8 6.56 8.86 <0.050

Chromium (Cr) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.0001 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Cobalt (Co) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00012 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00011 <0.00010 <0.00010

Copper (Cu) mg/L 0.00825 <0.00050 <0.00050 0.00055 0.00063 0.00084 0.00036 0.00057 0.0006 0.00046 0.00041 0.00056 0.00088 0.00052 0.00101 0.00057 0.00199 <0.00050

Iron (Fe) mg/L <0.030 <0.030 <0.030 <0.030 <0.030 <0.030 0.043 0.043 0.043 <0.010 0.011 <0.010 0.019 <0.010 <0.010 0.043 0.011 <0.030

Lead (Pb) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050

Lithium (Li) mg/L <0.00050 <0.00050 0.00096 0.00098 <0.00050 <0.00050 <0.00050 0.00092 0.00067 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00096 <0.00050 <0.00050

Magnesium (Mg) mg/L 1.87 0.73 0.85 1.02 3.23 0.61 1.33 0.82 0.76 2.19 1.93 4.43 1.09 4.28 2.65 0.76 1.45 <0.10

Manganese (Mn) mg/L 0.00077 0.000345 0.00304 0.00127 0.000576 0.000804 0.00278 0.00311 0.00323 0.000191 0.000455 0.000237 0.000513 0.000129 0.000427 0.00323 0.000495 <0.000050

Mercury (Hg) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Molybdenum (Mo) mg/L 0.000068 0.00111 0.00121 0.000942 0.000098 0.000954 <0.000050 0.000247 0.000229 0.000172 0.000133 0.000086 <0.000050 0.000246 0.000134 0.000252 0.000402 <0.000050

Nickel (Ni) mg/L 0.00053 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00099 0.001 <0.00050 <0.00050 <0.00050 0.0008 <0.00050 <0.00050 0.00102 <0.00050 <0.00050

Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

Potassium (K) mg/L 0.37 0.408 0.589 0.494 0.294 0.403 0.192 0.717 0.728 0.249 0.205 0.282 0.158 0.446 0.361 0.723 0.589 <0.050

Selenium (Se) mg/L 0.00015 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.0001 <0.00010 0.00014 <0.00010 <0.00010 <0.00010 <0.00010

Silicon (Si) mg/L 2.88 3.07 3.8 3.76 2.96 2.95 2.92 2.46 2.44 2.68 2.45 2.85 2.48 3.43 2.84 2.45 3.07 <0.050

Silver (Ag) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Sodium (Na) mg/L 0.576 0.743 1.18 1.1 0.593 0.784 0.573 0.678 0.68 0.581 0.517 0.615 0.404 0.943 0.659 0.674 0.812 <0.050

Strontium (Sr) mg/L 0.0284 0.029 0.0378 0.0318 0.0726 0.0196 0.0265 0.0381 0.0357 0.0805 0.0646 0.0689 0.0135 0.124 0.0807 0.0361 0.0314 <0.00020

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Thorium (Th) mg/L

Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Uranium (U) mg/L 0.000017 0.000772 0.00132 0.00102 0.000145 0.000903 0.000025 0.000223 0.000224 0.000083 0.000062 0.000183 0.000031 0.000277 0.00006 0.000218 0.00026 <0.000010

Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Zinc (Zn) mg/L 0.0037 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 0.0019 0.002 0.0012 0.0012 <0.0010 <0.0010 0.0016 0.0011 <0.0010 0.0013 0.0016 <0.0030

Zirconium (Zr) mg/L

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site BK1 travel blank H3T H4P H5 S1 S2 B1 CH1 H1 CH2 NT1 NT2 A1 A2 J1 J2 BK0

Sample Name on Lab Outputs BK1-D

TRIP 

BLANK H3T H4P H5 S1 S2 B1 CH1 HI CH2 NT1 NT2 A1 A2 J1 J2 BK0

Lab Sample ID L1152347-21 L1152347-22 L1152347-3 L1152347-4 L1152347-5 L1152347-6 L1152347-7 L1152347-8 L1152347-9 L1155766-1 L1155766-10 L1155766-11 L1155766-12 L1155766-13 L1155766-14 L1155766-15 L1155766-16 L1155766-17

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 24-May-12 24-May-12 24-May-12 24-May-12 24-May-12 24-May-12 23-May-12 23-May-12 24-May-12 30-May-12 31-May-12 31-May-12 31-May-12 31-May-12 31-May-12 31-May-12 31-May-12 31-May-12

Time Sampled 12:50 00:00 10:30 09:40 10:05 11:30 16:45 17:45 16:20 17:20 13:30 17:05 15:15 16:15 13:00 16:30 11:50 16:45

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Physical Tests

Conductivity uS/cm 109 <2.0 26.4 94.2 63.1 46.1 48.2 41.3 104 36.3 31.8 44 42.4 119 101 96.1 23.2 153

Hardness (as CaCO3) mg/L 58 <0.50 12.5 47.9 32.1 22.7 23.6 19.9 57 12.8 16.1 20.5 19.7 65.8 54.4 51.7 11.9 86.8

pH pH units 7.76 5.59 7.26 7.44 7.42 7.4 7.39 7.36 7.69 6.62 7.25 7.26 7.25 7.66 7.72 7.75 7.45 7.85

Total Suspended Solids mg/L 1.8 <1.0 3.6 1.2 3.2 3.2 1.8 5.6 4 2.7 2.9 27.1 27.7 3.9 2.9 12.1 2.5 22.9

Total Dissolved Solids mg/L 73 <10 28 66 45 40 41 28 68 27 35 43 41 79 67 63 28 96

Turbidity NTU 1.27 <0.10 0.55 0.31 1.56 0.92 1.12 1.61 1.52 0.63 0.75 5.14 4.41 1.31 0.62 3.59 0.84 4.54

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L 57.8 <2.0 11.6 40.7 24 21.7 22.8 18.9 59.3 11.4 12.9 15.9 15.4 63.7 50.9 44.2 8.6 73.8

Alkalinity, Carbonate (as CaCO3) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Alkalinity, Hydroxide (as CaCO3) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Alkalinity, Total (as CaCO3) mg/L 57.8 <2.0 11.6 40.7 24 21.7 22.8 18.9 59.3 11.4 12.9 15.9 15.4 63.7 50.9 44.2 8.6 73.8

Ammonia, Total (as N) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Bromide (Br) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Chloride (Cl) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Fluoride (F) mg/L 0.025 <0.020 <0.020 0.022 0.026 0.026 0.04 0.037 0.023 0.025 0.033 0.05 0.05 <0.020 <0.020 0.026 <0.020 0.031

Nitrate and Nitrite (as N) mg/L <0.0051 <0.0051 0.0068 0.531 0.107 0.142 0.114 0.0622 0.0195 0.0762 <0.0051 0.237 0.24 0.0074 0.0164 <0.0051 <0.0051 <0.0051

Nitrate (as N) mg/L <0.0050 <0.0050 0.0068 0.531 0.107 0.142 0.114 0.0622 0.0195 0.0762 <0.0050 0.237 0.24 0.0074 0.0164 <0.0050 <0.0050 <0.0050

Nitrite (as N) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Orthophosphate-Dissolved (as P) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Phosphorus (P)-Total mg/L 0.0039 <0.0020 0.0049 0.0046 0.0081 0.0096 0.0047 0.0064 0.0048 0.0038 0.0063 0.0132 0.0169 0.0093 0.0045 0.0123 0.0039 0.0142

Sulfate (SO4) mg/L 4.7 <0.50 1.19 5.82 7.08 1.54 1.72 2.04 3.13 1.92 2.86 4.47 4.42 3.07 2.46 6.27 2.57 6.53

Cyanides

Cyanide, Weak Acid Diss mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Cyanide, Total mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Thiocyanate (SCN) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organic / Inorganic Carbon

Total Organic Carbon mg/L 3.79 <0.50 4.38 3.71 3.88 2.94 3.01 4.11 3.98 3.56 4.65 2.82 2.83 3.45 3.84 3.13 4.17 3.02

Total Metals

Aluminum (Al) mg/L 0.124 <0.0030 0.141 0.0454 0.133 0.153 0.0985 0.349 0.135 0.121 0.0777 0.425 0.606 0.0523 0.0653 0.17 0.164 0.205

Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Arsenic (As) mg/L 0.00032 <0.00010 0.00015 0.00037 0.00028 0.00018 0.00012 0.00028 0.00029 0.00018 0.00013 <0.00010 0.0001 0.00026 0.00021 0.00036 0.00017 0.00047

Barium (Ba) mg/L 0.00663 <0.000050 0.00591 0.00465 0.00715 0.00634 0.00583 0.00773 0.0094 0.00446 0.00466 0.00761 0.00886 0.017 0.0129 0.00744 0.00554 0.0103

Beryllium (Be) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Bismuth (Bi) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cadmium (Cd) mg/L <0.000010 <0.000010 <0.000010 <0.000010 0.000042 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000011 0.00001

Calcium (Ca) mg/L 19.3 <0.050 4.51 15.3 9.83 8.19 8.02 6.47 17.5 4.17 4.3 7.03 7.01 23.8 20.1 15 3.31 28.5

Chromium (Cr) mg/L 0.00056 <0.00010 0.00018 0.00018 0.00032 0.00031 0.00021 0.00056 0.00046 0.00015 0.00018 0.00083 0.00125 0.00031 0.00023 0.00043 0.00029 0.00061

Cobalt (Co) mg/L 0.00016 <0.00010 <0.00010 <0.00010 0.00012 <0.00010 <0.00010 0.00019 0.00013 <0.00010 <0.00010 0.00049 0.00065 <0.00010 <0.00010 0.00021 0.00029 0.00034

Copper (Cu) mg/L 0.00164 <0.00050 0.00079 0.00166 0.00997 0.00077 0.00051 0.00135 0.00076 0.00108 0.00074 0.00147 0.00163 0.0008 0.00068 0.00132 0.00167 0.00168

Iron (Fe) mg/L 0.249 <0.030 0.102 0.066 0.203 0.155 0.109 0.429 0.228 0.083 0.139 0.621 0.882 0.098 0.09 0.349 0.165 0.495

Lead (Pb) mg/L 0.000268 <0.000050 0.000056 0.0001 0.000216 0.000075 0.000064 0.00043 0.000108 0.000107 0.000055 0.000193 0.000233 <0.000050 <0.000050 0.000384 0.000592 0.000604

Lithium (Li) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00068 0.00138 <0.00050 0.00068 <0.00050 0.00099 0.00128 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Magnesium (Mg) mg/L 2.87 <0.10 0.47 2.66 1.94 0.75 0.84 1.18 3.44 0.63 1.43 1.03 1.08 2.25 1.93 4.12 1.07 4.04

Manganese (Mn) mg/L 0.00853 <0.000050 0.00558 0.00239 0.00568 0.0047 0.012 0.0161 0.00746 0.00454 0.0151 0.0137 0.0164 0.00377 0.00482 0.0137 0.0192 0.0196

Mercury (Hg) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Molybdenum (Mo) mg/L 0.000165 <0.000050 0.000323 0.000149 0.000091 0.00106 0.00125 0.00107 0.000143 0.00114 <0.000050 0.000234 0.000245 0.000183 0.000153 0.000085 <0.000050 0.000246

Nickel (Ni) mg/L 0.00069 <0.00050 <0.00050 <0.00050 0.00069 <0.00050 <0.00050 0.00055 <0.00050 0.00147 0.00053 0.00174 0.00209 <0.00050 <0.00050 0.00082 0.00128 0.00094

Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

Potassium (K) mg/L 0.369 <0.050 0.401 0.209 0.401 0.413 0.566 0.551 0.298 0.377 0.177 0.793 0.92 0.216 0.179 0.281 0.159 0.431

Selenium (Se) mg/L <0.00010 <0.00010 <0.00010 <0.00010 0.00015 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00013 <0.00010 0.00013

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site BK1 travel blank H3T H4P H5 S1 S2 B1 CH1 H1 CH2 NT1 NT2 A1 A2 J1 J2 BK0

Sample Name on Lab Outputs BK1-D

TRIP 

BLANK H3T H4P H5 S1 S2 B1 CH1 HI CH2 NT1 NT2 A1 A2 J1 J2 BK0

Lab Sample ID L1152347-21 L1152347-22 L1152347-3 L1152347-4 L1152347-5 L1152347-6 L1152347-7 L1152347-8 L1152347-9 L1155766-1 L1155766-10 L1155766-11 L1155766-12 L1155766-13 L1155766-14 L1155766-15 L1155766-16 L1155766-17

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 24-May-12 24-May-12 24-May-12 24-May-12 24-May-12 24-May-12 23-May-12 23-May-12 24-May-12 30-May-12 31-May-12 31-May-12 31-May-12 31-May-12 31-May-12 31-May-12 31-May-12 31-May-12

Time Sampled 12:50 00:00 10:30 09:40 10:05 11:30 16:45 17:45 16:20 17:20 13:30 17:05 15:15 16:15 13:00 16:30 11:50 16:45

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Total Metals (cont'd)

Silicon (Si) mg/L 3.09 <0.050 2.97 2.74 3.11 3.1 3.68 4.29 3 2.87 2.81 3.05 3.35 2.75 2.49 3.03 2.58 3.75

Silver (Ag) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Sodium (Na) mg/L 0.662 <0.050 0.66 0.633 0.616 0.723 1.09 1.13 0.577 0.772 0.541 0.602 0.625 0.52 0.486 0.543 0.388 0.846

Strontium (Sr) mg/L 0.0842 <0.00020 0.014 0.041 0.0297 0.0284 0.0361 0.0337 0.0783 0.021 0.0258 0.0334 0.0333 0.0743 0.0585 0.0572 0.0128 0.11

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000012 0.000016 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Thorium (Th) mg/L

Tin (Sn) mg/L <0.00010 <0.00010 0.00095 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.015 <0.010 <0.010 <0.010 0.034 0.054 <0.010 <0.010 <0.010 <0.010 <0.010

Uranium (U) mg/L 0.000073 <0.000010 0.000256 0.000061 0.000029 0.000917 0.00162 0.00137 0.000185 0.00101 0.000031 0.000243 0.000276 0.000079 0.000062 0.000152 0.000053 0.000239

Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0013 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Zinc (Zn) mg/L <0.0030 <0.0030 <0.0030 <0.0030 0.0063 <0.0030 <0.0030 0.0032 <0.0030 <0.0030 <0.0030 0.0038 0.0036 <0.0030 <0.0030 <0.0030 0.005 <0.0030

Zirconium (Zr) mg/L

Dissolved Metals

Dissolved Metals Filtration Location - FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD

Aluminum (Al) mg/L 0.0151 <0.0030 0.0839 0.0165 0.0293 0.0359 0.0255 0.0537 0.0315 0.0598 0.0427 0.0488 0.0479 0.0112 0.0182 0.0158 0.066 0.0074

Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Arsenic (As) mg/L 0.00019 <0.00010 <0.00010 0.00025 0.00012 <0.00010 0.0001 0.00013 0.00018 0.00013 0.00011 <0.00010 <0.00010 0.00017 0.00015 0.00012 <0.00010 0.00019

Barium (Ba) mg/L 0.00575 <0.000050 0.00529 0.00444 0.00632 0.00537 0.00488 0.00501 0.00821 0.004 0.00416 0.00467 0.00451 0.0162 0.0118 0.00565 0.00381 0.00812

Beryllium (Be) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Bismuth (Bi) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cadmium (Cd) mg/L <0.000010 <0.000010 <0.000010 <0.000010 0.000028 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000014 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Calcium (Ca) mg/L 18.8 <0.050 4.28 14.9 9.76 7.98 8.13 6.25 17.3 4.13 4.18 6.88 6.66 22.9 18.9 14.3 3.12 28.4

Chromium (Cr) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Cobalt (Co) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.0001 0.00011 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Copper (Cu) mg/L 0.00101 <0.00050 0.00052 0.00108 0.00773 0.00045 0.00037 0.0006 0.00051 0.00069 0.00034 0.00095 0.00049 0.00031 0.00026 0.00053 0.00085 0.00056

Iron (Fe) mg/L <0.010 <0.030 0.029 <0.010 0.013 <0.010 0.017 0.023 0.012 0.014 0.045 0.037 0.034 <0.010 <0.010 <0.010 0.017 <0.010

Lead (Pb) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050

Lithium (Li) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00087 0.0008 <0.00050 0.0006 <0.00050 0.00063 0.00062 <0.00050 <0.00050 0.00066 <0.00050 0.00053

Magnesium (Mg) mg/L 2.68 <0.10 0.44 2.59 1.88 0.68 0.81 1.04 3.36 0.59 1.37 0.81 0.74 2.11 1.78 3.87 1.01 3.88

Manganese (Mn) mg/L 0.000432 <0.000050 0.000869 0.000203 0.000619 0.000307 0.0028 0.00236 0.000441 0.000743 0.00324 0.00308 0.00332 0.000168 0.000444 0.000465 0.000636 0.000156

Mercury (Hg) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Molybdenum (Mo) mg/L 0.000139 <0.000050 0.000293 0.00013 0.000077 0.000929 0.0012 0.000912 0.000121 0.00105 <0.000050 0.000218 0.000212 0.000162 0.000129 0.000071 <0.000050 0.000255

Nickel (Ni) mg/L <0.00050 <0.00050 <0.00050 <0.00050 0.00051 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00103 0.00091 <0.00050 <0.00050 <0.00050 0.00077 <0.00050

Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

Potassium (K) mg/L 0.355 <0.050 0.391 0.208 0.379 0.401 0.589 0.495 0.293 0.368 0.17 0.694 0.693 0.203 0.164 0.252 0.144 0.404

Selenium (Se) mg/L <0.00010 <0.00010 <0.00010 <0.00010 0.00015 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.0001 <0.00010 0.00014

Silicon (Si) mg/L 2.86 <0.050 2.83 2.7 2.86 2.88 3.51 3.63 2.8 2.84 2.74 2.32 2.31 2.62 2.33 2.73 2.46 3.48

Silver (Ag) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Sodium (Na) mg/L 0.661 <0.050 0.638 0.619 0.598 0.713 1.11 1.1 0.572 0.77 0.545 0.595 0.581 0.501 0.454 0.526 0.372 0.851

Strontium (Sr) mg/L 0.0816 <0.00020 0.0137 0.0411 0.0283 0.0266 0.0362 0.0316 0.0776 0.02 0.0258 0.0337 0.0306 0.071 0.0549 0.0547 0.0121 0.109

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Thorium (Th) mg/L

Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00021 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Uranium (U) mg/L 0.00006 <0.000010 0.000223 0.000039 0.000019 0.000699 0.00132 0.00111 0.00016 0.000833 0.000025 0.000184 0.000175 0.000071 0.000055 0.000124 0.00003 0.000222

Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Zinc (Zn) mg/L 0.0011 <0.0030 0.0013 0.001 0.0038 0.0024 0.0016 <0.0010 0.0021 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0012 0.0029 <0.0010

Zirconium (Zr) mg/L

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site BK1 field blank H2 travel blank B1 J1 H3T H4P H5 S1 S2 B1 CH1 A1 H3T H4P H5

Sample Name on Lab Outputs BK1

FIELD 

BLANK H2

TRIP 

BLANK

B1-D (DUPLICATE 

2) J1-D H3T H4P H5 S1 S2 B1 CH1 A1 H3T H4P H5

Lab Sample ID L1155766-18 L1155766-19 L1155766-2 L1155766-20 L1155766-21 L1155766-22 L1155766-3 L1155766-4 L1155766-5 L1155766-6 L1155766-7 L1155766-8 L1155766-9 L1159192-1 L1159192-10 L1159192-11 L1159192-12

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 31-May-12 31-May-12 31-May-12 30-May-12 30-May-12 31-May-12 31-May-12 31-May-12 31-May-12 31-May-12 30-May-12 30-May-12 31-May-12 6-Jun-12 7-Jun-12 7-Jun-12 7-Jun-12

Time Sampled 12:10 15:15 10:40 00:00 17:55 16:30 10:00 09:05 09:35 11:10 16:30 17:50 15:40 10:50 14:15 12:45 13:30

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Physical Tests

Conductivity uS/cm 102 <2.0 57.4 <2.0 40.6 96.7 23.6 85.7 58.5 43.6 45 40.2 104 109 22.4 77.3 53.1

Hardness (as CaCO3) mg/L 54.1 <0.50 27.2 <0.50 19.5 51.4 11.8 45.3 29.6 21.9 21.6 19.1 56.2 54.7 10.8 39.2 25.3

pH pH units 7.84 7.14 7.06 5.61 7.48 7.7 7 7.35 7.32 7.36 7.38 6.91 7.42 7.73 7.39 7.73 7.59

Total Suspended Solids mg/L 3.9 <1.0 2.3 <1.0 11.5 12.7 8.1 1.5 2.5 1.7 1.3 3.3 3.1 15.2 2.2 7.2 7

Total Dissolved Solids mg/L 68 <10 49 <10 35 50 29 65 49 34 41 41 69 95 23 55 45

Turbidity NTU 1.4 <0.10 0.69 <0.10 4.24 3.55 1.23 0.35 1.06 0.7 0.73 1.88 1 5.2 1.12 1.7 2.92

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L 48.7 <2.0 23.6 <2.0 18.5 44.2 11 39.2 22.4 21.1 21.5 18 50.4 64.5 10 35 20.2

Alkalinity, Carbonate (as CaCO3) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Alkalinity, Hydroxide (as CaCO3) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Alkalinity, Total (as CaCO3) mg/L 48.7 <2.0 23.6 <2.0 18.5 44.2 11 39.2 22.4 21.1 21.5 18 50.4 64.5 10 35 20.2

Ammonia, Total (as N) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Bromide (Br) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Chloride (Cl) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Fluoride (F) mg/L 0.025 <0.020 0.027 <0.020 0.037 0.026 <0.020 0.022 0.026 0.026 0.037 0.037 <0.020 <0.020 <0.020 0.02 0.024

Nitrate and Nitrite (as N) mg/L <0.0051 <0.0051 0.202 <0.0051 0.0388 <0.0051 <0.0051 0.347 0.0607 0.0997 0.102 0.0418 0.0061 <0.0051 0.0078 0.206 0.0439

Nitrate (as N) mg/L <0.0050 <0.0050 0.202 <0.0050 0.0388 0.005 <0.0050 0.347 0.0607 0.0997 0.102 0.0418 0.0061 <0.0050 0.0078 0.206 0.0439

Nitrite (as N) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Orthophosphate-Dissolved (as P) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Phosphorus (P)-Total mg/L 0.0071 <0.0020 0.0036 <0.0020 0.015 0.0096 0.0106 0.0032 0.0038 0.003 0.0053 0.0104 0.0051 0.031 0.0046 0.0292 0.0076

Sulfate (SO4) mg/L 4.63 <0.50 4.82 <0.50 2.01 6.29 1.18 5.54 6.91 1.49 1.59 2 3.04 3.08 1.12 5.03 6.4

Cyanides

Cyanide, Weak Acid Diss mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Cyanide, Total mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Thiocyanate (SCN) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organic / Inorganic Carbon

Total Organic Carbon mg/L 3.86 <0.50 3.39 <0.50 4.23 3.07 4.72 3.73 3.91 2.88 3.11 3.97 3.77 3.31 4.23 4 3.96

Total Metals

Aluminum (Al) mg/L 0.0781 <0.0030 0.0776 <0.0030 0.15 0.196 0.143 0.036 0.0876 0.0789 0.0675 0.166 0.0824 0.283 0.591 0.408 0.174

Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Arsenic (As) mg/L 0.00029 <0.00010 0.00034 <0.00010 0.0002 0.00037 0.00015 0.00028 0.00026 0.00013 0.00013 0.00023 0.00022 0.00056 0.00032 0.00816 0.00039

Barium (Ba) mg/L 0.00611 <0.000050 0.00592 <0.000050 0.00577 0.00753 0.00561 0.00421 0.00613 0.00578 0.00532 0.00588 0.00887 0.0203 0.00901 0.00686 0.00644

Beryllium (Be) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Bismuth (Bi) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cadmium (Cd) mg/L <0.000010 <0.000010 0.000011 <0.000010 <0.000010 <0.000010 0.000172 <0.000010 0.000035 <0.000010 <0.000010 <0.000010 <0.000010 0.00002 0.000021 0.000094 0.000041

Calcium (Ca) mg/L 18.6 <0.050 9.04 <0.050 6.75 14.9 4.24 14.1 9.34 8.18 7.54 6.24 17.9 20.6 4.11 12.6 8.15

Chromium (Cr) mg/L 0.00036 <0.00010 0.00016 <0.00010 0.00028 0.0005 0.00018 0.0001 0.00016 0.00015 0.00013 0.00029 0.00028 0.00144 0.00037 0.00054 0.00028

Cobalt (Co) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00024 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00046 0.00028 0.00053 0.00016

Copper (Cu) mg/L 0.00162 <0.00050 0.0026 <0.00050 0.00113 0.00141 0.0008 0.00134 0.00908 0.00066 <0.00050 0.00135 0.00104 0.00133 0.00163 0.00397 0.0121

Iron (Fe) mg/L 0.133 <0.010 0.093 <0.010 0.151 0.407 0.103 0.044 0.115 0.062 0.062 0.193 0.125 0.831 0.617 0.766 0.262

Lead (Pb) mg/L 0.000178 <0.000050 0.000083 <0.000050 0.000147 0.000415 0.000093 0.000076 0.000114 <0.000050 <0.000050 0.000213 0.000066 0.000279 0.000615 0.00179 0.000284

Lithium (Li) mg/L <0.00050 <0.00050 <0.00050 <0.00050 0.00114 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00077 <0.00050 <0.00050 <0.00050 0.00053 <0.00050 <0.00050

Magnesium (Mg) mg/L 2.62 <0.10 1.48 <0.10 1.09 4.06 0.45 2.47 1.81 0.7 0.79 1.05 3.44 2.11 0.6 2.34 1.6

Manganese (Mn) mg/L 0.00504 <0.000050 0.00337 <0.000050 0.00848 0.012 0.00672 0.00216 0.00365 0.00361 0.00717 0.0094 0.00439 0.0354 0.0317 0.0318 0.00817

Mercury (Hg) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Molybdenum (Mo) mg/L 0.000159 <0.000050 0.000456 <0.000050 0.00102 0.000094 0.000333 0.000138 0.000076 0.000973 0.0011 0.001 0.000134 0.00017 0.000437 0.000159 0.000084

Nickel (Ni) mg/L 0.00058 <0.00050 <0.00050 <0.00050 0.00059 0.00083 <0.00050 <0.00050 0.00065 <0.00050 <0.00050 <0.00050 <0.00050 0.0014 <0.00050 0.00065 0.00086

Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

Potassium (K) mg/L 0.343 <0.050 0.544 <0.050 0.495 0.288 0.364 0.182 0.343 0.397 0.523 0.488 0.286 0.251 0.459 0.233 0.365

Selenium (Se) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00012 <0.00010 <0.00010 0.00016 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00011 0.00013

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site BK1 field blank H2 travel blank B1 J1 H3T H4P H5 S1 S2 B1 CH1 A1 H3T H4P H5

Sample Name on Lab Outputs BK1

FIELD 

BLANK H2

TRIP 

BLANK

B1-D (DUPLICATE 

2) J1-D H3T H4P H5 S1 S2 B1 CH1 A1 H3T H4P H5

Lab Sample ID L1155766-18 L1155766-19 L1155766-2 L1155766-20 L1155766-21 L1155766-22 L1155766-3 L1155766-4 L1155766-5 L1155766-6 L1155766-7 L1155766-8 L1155766-9 L1159192-1 L1159192-10 L1159192-11 L1159192-12

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 31-May-12 31-May-12 31-May-12 30-May-12 30-May-12 31-May-12 31-May-12 31-May-12 31-May-12 31-May-12 30-May-12 30-May-12 31-May-12 6-Jun-12 7-Jun-12 7-Jun-12 7-Jun-12

Time Sampled 12:10 15:15 10:40 00:00 17:55 16:30 10:00 09:05 09:35 11:10 16:30 17:50 15:40 10:50 14:15 12:45 13:30

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Total Metals (cont'd)

Silicon (Si) mg/L 2.99 <0.050 3.09 <0.050 3.97 3 2.84 2.59 2.86 2.89 3.4 3.68 2.71 2.72 3.54 3.01 2.9

Silver (Ag) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000015 <0.000010

Sodium (Na) mg/L 0.6 <0.050 0.749 <0.050 1.05 0.558 0.602 0.568 0.55 0.702 0.993 1.03 0.534 0.54 0.64 0.554 0.53

Strontium (Sr) mg/L 0.0733 <0.00020 0.0303 <0.00020 0.0308 0.0586 0.0133 0.0377 0.0271 0.0264 0.0339 0.0305 0.0736 0.0709 0.0129 0.0334 0.0238

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Thorium (Th) mg/L

Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.028 0.014 <0.010

Uranium (U) mg/L 0.000056 <0.000010 0.000277 <0.000010 0.00117 0.000153 0.000241 0.000045 0.00002 0.000795 0.0014 0.00121 0.000159 0.000102 0.000363 0.000071 0.00003

Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0012 <0.0010 <0.0010

Zinc (Zn) mg/L <0.0030 <0.0030 <0.0030 <0.0030 0.0037 <0.0030 <0.0030 <0.0030 0.0059 <0.0030 <0.0030 <0.0030 <0.0030 0.0037 0.0049 0.006 0.0073

Zirconium (Zr) mg/L

Dissolved Metals

Dissolved Metals Filtration Location - FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD

Aluminum (Al) mg/L 0.0169 <0.0010 0.032 <0.0010 0.0519 0.0156 0.0763 0.0145 0.0317 0.0337 0.0287 0.0481 0.0288 0.0147 0.0825 0.0215 0.0389

Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Arsenic (As) mg/L 0.00017 <0.00010 0.00028 <0.00010 0.00012 0.00014 <0.00010 0.0002 0.00013 <0.00010 <0.00010 0.00012 0.00017 0.00018 <0.00010 0.00025 0.00013

Barium (Ba) mg/L 0.00549 0.00012 0.00591 <0.000050 0.00481 0.00587 0.00496 0.0037 0.00576 0.00471 0.00486 0.00465 0.00806 0.0156 0.00471 0.00393 0.00542

Beryllium (Be) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Bismuth (Bi) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cadmium (Cd) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000032 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000012 <0.000010 0.000034

Calcium (Ca) mg/L 17.7 <0.050 8.61 <0.050 6.24 14.3 4.05 14.1 9.05 7.7 7.41 6.03 17.1 18.9 3.71 12.2 7.72

Chromium (Cr) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Cobalt (Co) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Copper (Cu) mg/L 0.00107 <0.00020 0.00196 <0.00020 0.0004 0.00053 0.00044 0.00089 0.00749 0.00036 0.00027 0.0005 0.00045 0.00034 0.00062 0.00119 0.00829

Iron (Fe) mg/L <0.010 <0.010 0.01 <0.010 0.017 <0.010 0.024 <0.010 0.012 <0.010 0.019 0.018 <0.010 0.015 0.024 <0.010 0.013

Lead (Pb) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 0.000224 <0.000050 <0.000050

Lithium (Li) mg/L <0.00050 <0.00050 <0.00050 <0.00050 0.0012 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00063 0.00052 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Magnesium (Mg) mg/L 2.38 <0.10 1.39 <0.10 0.96 3.83 0.41 2.43 1.71 0.65 0.76 0.97 3.27 1.83 0.38 2.11 1.47

Manganese (Mn) mg/L 0.00043 <0.000050 0.000569 <0.000050 0.00141 0.000426 0.000954 0.000154 0.000675 0.000272 0.00207 0.00127 0.000339 0.00037 0.00128 0.000352 0.000866

Mercury (Hg) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Molybdenum (Mo) mg/L 0.000121 <0.000050 0.000408 <0.000050 0.000937 0.000079 0.000294 0.000126 0.000069 0.000869 0.00099 0.000916 0.000114 0.000161 0.000395 0.000129 0.000069

Nickel (Ni) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00052 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

Potassium (K) mg/L 0.33 <0.050 0.56 <0.050 0.478 0.261 0.346 0.145 0.336 0.359 0.527 0.459 0.261 0.212 0.374 0.203 0.353

Selenium (Se) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00011 <0.00010 <0.00010 0.00013 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00014

Silicon (Si) mg/L 2.8 <0.050 2.96 <0.050 3.53 2.72 2.71 2.6 2.74 2.73 3.31 3.44 2.54 2.34 2.84 2.66 2.73

Silver (Ag) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Sodium (Na) mg/L 0.587 <0.050 0.782 <0.050 1.04 0.543 0.586 0.495 0.545 0.627 0.996 0.994 0.494 0.528 0.61 0.558 0.526

Strontium (Sr) mg/L 0.0695 <0.00020 0.0299 <0.00020 0.0301 0.0568 0.0125 0.0371 0.0264 0.0252 0.0323 0.0292 0.0697 0.0672 0.0119 0.0334 0.0237

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Thorium (Th) mg/L

Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 0.00031 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Uranium (U) mg/L 0.000047 <0.000010 0.000235 <0.000010 0.00105 0.000131 0.000213 0.000037 0.000017 0.00064 0.00118 0.00106 0.00014 0.00006 0.000212 0.000033 0.000018

Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Zinc (Zn) mg/L <0.0010 <0.0010 0.0013 <0.0010 <0.0010 <0.0010 0.0019 <0.0010 0.0053 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0032 0.0014 0.0039

Zirconium (Zr) mg/L

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site J1 J2 NT1 NT2 S2 S1 S2 A2 travel blank field blank A2 B1 BK0 BK1 CH1 H1 H2 A1

Sample Name on Lab Outputs J1 J2 NT1 NT2

DUPLICATE 

2 S2 S1 S2

DUPLICATE 

1 A2

TRIP 

BLANK

FIELD 

BLANK A2 B1 BK0 BK1 CH1 H1 H2 A1

Lab Sample ID L1159192-13 L1159192-14 L1159192-15 L1159192-16 L1159192-17 L1159192-18 L1159192-19 L1159192-2 L1159192-20 L1159192-21 L1159192-3 L1159192-4 L1159192-5 L1159192-6 L1159192-7 L1159192-8 L1159192-9 L1162642-1

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 5-Jun-12 6-Jun-12 5-Jun-12 5-Jun-12 7-Jun-12 7-Jun-12 7-Jun-12 6-Jun-12 6-Jun-12 7-Jun-12 6-Jun-12 7-Jun-12 5-Jun-12 6-Jun-12 5-Jun-12 7-Jun-12 7-Jun-12 13-Jun-12

Time Sampled 17:10 13:50 18:10 15:45 11:35 10:40 11:30 10:15 10:45 10:10 15:30 17:40 11:40 16:30 15:05 13:55 15:50

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Physical Tests

Conductivity uS/cm 80.1 19.2 39.8 38.9 40.5 39.2 40.8 92.9 <2.0 <2.0 92 39.2 135 79.8 49.2 25.6 92 123

Hardness (as CaCO3) mg/L 41.6 9.57 18.2 17.9 19 19.5 19.2 46.9 <0.50 <0.50 49.3 18 69.5 41.5 49.1 11.8 23.7 63.8

pH pH units 7.8 6.05 7.48 7.17 7.38 7.41 7.5 7.79 6.19 5.67 7.82 7.53 7.96 7.82 7.59 7.41 7.86 8.17

Total Suspended Solids mg/L 63.2 16.4 25.6 30 8.8 13 7.2 19.6 <1.0 <1.0 21.2 10.2 62.4 75.6 12.6 4.6 5.6 1.1

Total Dissolved Solids mg/L 58 27 33 33 35 33 33 59 <10 <10 60 39 85 64 63 28 40 80

Turbidity NTU 28.2 3.95 5.33 6.05 2.1 3.47 1.87 7.07 <0.10 <0.10 6.59 5.54 18.7 25.6 3.24 1.55 1.47 0.82

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L 37.7 7.4 15.4 14.7 19.3 19.3 19.4 47.8 <2.0 <2.0 48.1 17.6 73.4 38.8 47.9 11.9 20.8 61.6

Alkalinity, Carbonate (as CaCO3) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Alkalinity, Hydroxide (as CaCO3) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Alkalinity, Total (as CaCO3) mg/L 37.7 7.4 15.4 14.7 19.3 19.3 19.4 47.8 <2.0 <2.0 48.1 17.6 73.4 38.8 47.9 11.9 20.8 61.6

Ammonia, Total (as N) mg/L <0.0050 <0.0050 <0.0050 0.0054 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Bromide (Br) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Chloride (Cl) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Fluoride (F) mg/L 0.023 <0.020 0.048 0.048 0.032 0.024 0.032 <0.020 <0.020 <0.020 <0.020 0.034 0.028 0.022 <0.020 0.023 0.025 <0.020

Nitrate and Nitrite (as N) mg/L <0.0051 <0.0051 0.18 0.182 0.0777 0.0746 0.0763 0.0168 <0.0051 <0.0051 0.0089 0.0425 <0.0051 <0.0051 <0.0051 0.0633 0.142 <0.0051

Nitrate (as N) mg/L <0.0050 <0.0050 0.18 0.182 0.0777 0.0746 0.0763 0.0168 <0.0050 <0.0050 0.0089 0.0425 <0.0050 <0.0050 <0.0050 0.0633 0.142 <0.0050

Nitrite (as N) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Orthophosphate-Dissolved (as P) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0012

Phosphorus (P)-Total mg/L 0.0465 0.0087 0.0125 0.0302 0.0096 0.013 0.0168 0.0263 <0.0020 <0.0020 0.0359 0.0142 0.0673 0.0991 0.0151 0.009 0.0073 0.0075

Sulfate (SO4) mg/L 5.49 2.11 4.07 4.09 1.44 1.35 1.44 2.64 <0.50 <0.50 2.64 1.83 5.78 4.02 2.61 1.79 4.16 3.09

Cyanides

Cyanide, Weak Acid Diss mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Cyanide, Total mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Thiocyanate (SCN) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organic / Inorganic Carbon

Total Organic Carbon mg/L 3.04 4.54 2.53 2.81 3.32 3.55 3.58 3.55 0.63 0.52 3.63 4.67 3.07 4.54 3.55 3.52 3.96 2.66

Total Metals

Aluminum (Al) mg/L 0.702 0.279 0.651 2.44 0.201 0.245 0.208 0.301 <0.0030 <0.0030 0.329 0.442 0.637 0.754 0.226 0.181 0.135 0.0287

Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Arsenic (As) mg/L 0.0011 0.00032 <0.00010 0.00018 0.00017 0.00024 0.00417 0.00048 <0.00010 <0.00010 0.0005 0.00045 0.00125 0.0014 0.00031 0.00025 0.00042 0.00024

Barium (Ba) mg/L 0.0124 0.00509 0.00947 0.0252 0.00615 0.0071 0.0063 0.0182 <0.000050 <0.000050 0.0171 0.0086 0.0217 0.0121 0.00966 0.00501 0.0063 0.0181

Beryllium (Be) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Bismuth (Bi) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cadmium (Cd) mg/L 0.000021 <0.000010 <0.000010 0.000017 <0.000010 0.000011 <0.000010 0.000019 <0.000010 <0.000010 0.000021 0.000017 0.000024 0.000039 <0.000010 0.000014 0.000018 <0.000010

Calcium (Ca) mg/L 12.4 2.66 6.51 6.89 7.02 7.57 7.07 18.8 <0.050 <0.050 17.3 5.73 23.8 14.5 15.9 4.11 8.16 24

Chromium (Cr) mg/L 0.0015 0.00044 0.0012 0.00498 0.00024 0.00037 0.00516 0.00073 <0.00010 <0.00010 0.00073 0.00078 0.00168 0.00201 0.00059 0.0002 0.0002 0.00016

Cobalt (Co) mg/L 0.001 0.00023 0.00072 0.00222 <0.00010 0.00019 <0.00010 0.00036 <0.00010 <0.00010 0.00036 0.00027 0.00101 0.00131 0.00021 <0.00010 0.00011 <0.00010

Copper (Cu) mg/L 0.0032 0.00179 0.00157 0.00426 0.00067 0.00123 0.00179 0.00124 <0.00050 <0.00050 0.00121 0.00198 0.00341 0.00541 0.00086 0.0015 0.00343 0.00066

Iron (Fe) mg/L 1.5 0.416 0.907 3.63 0.205 0.25 0.21 0.58 <0.010 <0.010 0.62 0.61 1.58 1.59 0.36 0.173 0.162 0.045

Lead (Pb) mg/L 0.00207 0.000369 0.000276 0.00135 0.000129 0.000207 0.000142 0.00037 <0.000050 <0.000050 0.000376 0.000783 0.00219 0.00287 0.000189 0.000224 0.000205 <0.000050

Lithium (Li) mg/L 0.00077 <0.00050 0.00165 0.00495 0.00095 <0.00050 0.00098 <0.00050 <0.00050 <0.00050 <0.00050 0.00124 0.00084 0.00057 <0.00050 0.00062 <0.00050 <0.00050

Magnesium (Mg) mg/L 3.67 0.91 1.03 2.05 0.75 0.69 0.76 2.16 <0.10 <0.10 1.91 1.22 3.55 2.28 3.03 0.62 1.32 2.25

Manganese (Mn) mg/L 0.0587 0.0131 0.0196 0.0489 0.0173 0.0159 0.0169 0.077 <0.000050 <0.000050 0.0802 0.0179 0.0617 0.0867 0.0131 0.0072 0.0076 0.00278

Mercury (Hg) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Molybdenum (Mo) mg/L 0.00009 <0.000050 0.00023 0.000289 0.00101 0.000879 0.000994 0.000145 <0.000050 <0.000050 0.000151 0.000846 0.000214 0.000125 0.000113 0.00108 0.000432 0.000196

Nickel (Ni) mg/L 0.00239 0.00137 0.002 0.00536 <0.00050 <0.00050 <0.00050 0.00081 <0.00050 <0.00050 0.00084 0.00112 0.00292 0.0034 0.00057 <0.00050 <0.00050 <0.00050

Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

Potassium (K) mg/L 0.352 0.172 0.88 1.61 0.526 0.414 0.541 0.224 <0.050 <0.050 0.229 0.517 0.468 0.398 0.301 0.404 0.568 0.22

Selenium (Se) mg/L 0.0001 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00011 <0.00010 <0.00010 <0.00010 <0.00010 0.00012 0.00011 <0.00010 <0.00010 <0.00010 <0.00010

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site J1 J2 NT1 NT2 S2 S1 S2 A2 travel blank field blank A2 B1 BK0 BK1 CH1 H1 H2 A1

Sample Name on Lab Outputs J1 J2 NT1 NT2

DUPLICATE 

2 S2 S1 S2

DUPLICATE 

1 A2

TRIP 

BLANK

FIELD 

BLANK A2 B1 BK0 BK1 CH1 H1 H2 A1

Lab Sample ID L1159192-13 L1159192-14 L1159192-15 L1159192-16 L1159192-17 L1159192-18 L1159192-19 L1159192-2 L1159192-20 L1159192-21 L1159192-3 L1159192-4 L1159192-5 L1159192-6 L1159192-7 L1159192-8 L1159192-9 L1162642-1

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 5-Jun-12 6-Jun-12 5-Jun-12 5-Jun-12 7-Jun-12 7-Jun-12 7-Jun-12 6-Jun-12 6-Jun-12 7-Jun-12 6-Jun-12 7-Jun-12 5-Jun-12 6-Jun-12 5-Jun-12 7-Jun-12 7-Jun-12 13-Jun-12

Time Sampled 17:10 13:50 18:10 15:45 11:35 10:40 11:30 10:15 10:45 10:10 15:30 17:40 11:40 16:30 15:05 13:55 15:50

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Total Metals (cont'd)

Silicon (Si) mg/L 3.51 2.58 3.16 6.22 3.64 3.19 3.66 2.92 <0.050 <0.050 2.63 4.15 3.98 3.47 2.79 3.1 3.3 2.64

Silver (Ag) mg/L 0.000012 0.000012 <0.000010 0.000014 <0.000010 <0.000010 0.000014 <0.000010 <0.000010 <0.000010 <0.000010 0.000019 0.000014 0.000021 <0.000010 <0.000010 <0.000010 <0.000010

Sodium (Na) mg/L 0.519 0.36 0.627 0.755 0.918 0.682 0.953 0.502 <0.050 <0.050 0.512 0.993 0.797 0.543 0.499 0.76 0.747 0.529

Strontium (Sr) mg/L 0.0496 0.00995 0.0332 0.0351 0.0302 0.025 0.0305 0.0575 <0.00020 <0.00020 0.0571 0.0301 0.0951 0.0586 0.0677 0.0197 0.0272 0.0762

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000010 <0.000010 0.000016 0.000055 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Thorium (Th) mg/L

Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 0.0001 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Titanium (Ti) mg/L 0.018 <0.010 0.049 0.23 <0.010 <0.010 <0.010 0.034 <0.010 <0.010 0.016 0.015 0.016 0.018 <0.010 <0.010 <0.010 <0.010

Uranium (U) mg/L 0.000167 0.000047 0.000308 0.000547 0.00164 0.00127 0.00169 0.000106 <0.000010 <0.000010 0.000111 0.00107 0.000211 0.000099 0.000131 0.00112 0.000365 0.000076

Vanadium (V) mg/L 0.0013 <0.0010 0.0013 0.0053 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0014 0.0016 <0.0010 <0.0010 <0.0010 <0.0010

Zinc (Zn) mg/L 0.0068 0.0042 0.0038 0.0102 <0.0030 <0.0030 <0.0030 0.004 <0.0030 <0.0030 0.0059 0.0052 0.0061 0.0077 <0.0030 0.003 0.0033 <0.0030

Zirconium (Zr) mg/L

Dissolved Metals

Dissolved Metals Filtration Location - FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD LAB FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD

Aluminum (Al) mg/L 0.0238 0.099 0.0587 0.055 0.037 0.046 0.0358 0.0219 <0.0010 0.0216 0.0678 0.0113 0.0303 0.034 0.0721 0.045 0.0119

Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Arsenic (As) mg/L 0.00012 <0.00010 <0.00010 <0.00010 <0.00010 0.00011 <0.00010 0.00018 <0.00010 0.00016 0.00014 0.00018 0.00018 0.00016 0.00013 0.00027 0.00017

Barium (Ba) mg/L 0.0049 0.00357 0.00459 0.0048 0.00441 0.00476 0.00444 0.0116 <0.000050 0.0117 0.00472 0.00748 0.00487 0.0077 0.00391 0.00548 0.0174

Beryllium (Be) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Bismuth (Bi) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cadmium (Cd) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000019 <0.000010

Calcium (Ca) mg/L 11.4 2.5 6.1 6.04 6.53 6.87 6.61 16 <0.050 16.8 5.48 22.6 13.5 15 3.81 7.52 22.1

Chromium (Cr) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00012 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Cobalt (Co) mg/L <0.00010 <0.00010 <0.00010 0.00012 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Copper (Cu) mg/L 0.00077 0.00115 0.00056 0.00056 0.00037 0.00053 0.00038 0.00031 <0.00020 0.00031 0.00075 0.00065 0.00137 0.0004 0.00083 0.0022 0.00047

Iron (Fe) mg/L 0.013 0.027 0.036 0.035 0.015 0.01 0.015 0.025 <0.010 0.026 0.036 <0.010 0.019 0.012 0.019 0.014 <0.010

Lead (Pb) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 0.000057 <0.000050 <0.000050

Lithium (Li) mg/L <0.00050 <0.00050 0.00062 0.00072 0.00077 <0.00050 0.00075 <0.00050 <0.00050 <0.00050 0.00099 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Magnesium (Mg) mg/L 3.18 0.81 0.72 0.69 0.65 0.57 0.67 1.7 <0.10 1.79 1.05 3.15 1.89 2.81 0.55 1.2 2.1

Manganese (Mn) mg/L 0.000653 0.000968 0.00262 0.00362 0.00153 0.000519 0.00143 0.000854 <0.000050 0.00088 0.00133 0.000309 0.000965 0.000492 0.00101 0.000705 0.000182

Mercury (Hg) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Molybdenum (Mo) mg/L 0.000067 <0.000050 0.000216 0.000213 0.00094 0.000873 0.000928 0.00014 <0.000050 0.000135 0.000817 0.000203 0.00011 0.000108 0.000998 0.000403 0.000182

Nickel (Ni) mg/L <0.00050 0.00113 0.00091 0.00104 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

Potassium (K) mg/L 0.242 0.142 0.68 0.689 0.493 0.382 0.498 0.191 <0.050 0.188 0.47 0.391 0.319 0.26 0.389 0.57 0.219

Selenium (Se) mg/L 0.0001 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00012 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Silicon (Si) mg/L 2.6 2.32 2.27 2.33 3.23 2.86 3.28 2.16 <0.050 2.28 3.57 3.2 2.67 2.52 2.88 3.09 2.58

Silver (Ag) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Sodium (Na) mg/L 0.506 0.352 0.606 0.635 0.907 0.653 0.913 0.477 <0.050 0.486 0.991 0.807 0.543 0.48 0.755 0.774 0.524

Strontium (Sr) mg/L 0.0467 0.0102 0.032 0.0314 0.0295 0.0235 0.0289 0.0536 <0.00020 0.0541 0.031 0.0937 0.0553 0.066 0.0193 0.0264 0.0731

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Thorium (Th) mg/L

Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Uranium (U) mg/L 0.000094 0.000033 0.000194 0.000189 0.00109 0.000692 0.00108 0.000052 <0.000010 0.000053 0.000907 0.000164 0.000036 0.000116 0.000876 0.000249 0.000072

Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Zinc (Zn) mg/L <0.0010 0.0023 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0015 0.0011 <0.0010 <0.0010 <0.0010 0.0014 0.0037 <0.0010

Zirconium (Zr) mg/L

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site H2 H3T H4P H5 J1 J2 NT1 NT2 H4P S1 CH2 S2 travel blank field blank A2 B1 BK0 BK1

Sample Name on Lab Outputs H2 H3T H4P H5 J1 J2 NT1 NT2 H4P-D S1 CH2-D S2

TRIP 

BLANK

FIELD 

BLANK A2 B1 BK0 BK1

Lab Sample ID L1162642-10 L1162642-11 L1162642-12 L1162642-13 L1162642-14 L1162642-15 L1162642-16 L1162642-17 L1162642-18 L1162642-19 L1162642-2 L1162642-20 L1162642-21 L1162642-22 L1162642-3 L1162642-4 L1162642-5 L1162642-6

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 14-Jun-12 14-Jun-12 14-Jun-12 14-Jun-12 13-Jun-12 13-Jun-12 13-Jun-12 13-Jun-12 14-Jun-12 12-Jun-12 13-Jun-12 12-Jun-12 12-Jun-12 13-Jun-12 13-Jun-12 12-Jun-12 13-Jun-12 13-Jun-12

Time Sampled 12:20 12:40 11:30 11:55 16:05 11:30 17:35 14:00 11:30 17:00 12:05 18:00 00:00 14:20 15:05 18:50 17:10 16:40

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Physical Tests

Conductivity uS/cm 46.1 20.3 80.4 48.9 78.8 18.6 36.9 36.1 80.2 36.9 33.4 39.3 <2.0 <2.0 102 36.2 134 85

Hardness (as CaCO3) mg/L 21.7 9.72 41.1 24.5 41.4 9.15 16.9 16.9 41.7 18.2 16.7 19 <0.50 <0.50 54.4 17.1 70.5 44.8

pH pH units 7.57 7.27 7.81 7.6 7.85 7.2 7.45 7.45 7.81 7.58 7.58 7.47 6.18 5.65 8.04 7.58 8.05 7.91

Total Suspended Solids mg/L 4.1 1.9 1.7 8.9 36.1 4.1 54.7 32.1 1.9 7.9 2.9 2.5 <1.0 <1.0 <1.0 2.9 16.7 9.9

Total Dissolved Solids mg/L 40 36 54 42 66 25 34 37 58 37 32 34 <10 <10 61 36 85 62

Turbidity NTU 2.17 1.06 0.52 3.63 17.1 2.49 11.7 9.72 0.51 1.61 1.24 1.47 <0.10 <0.10 0.92 3.07 5.58 6.24

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L 18.9 9.2 37.2 18.6 37.1 7.2 14.5 13.2 37.1 17.8 14.1 19 <2.0 <2.0 55.7 16.6 66 42.2

Alkalinity, Carbonate (as CaCO3) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Alkalinity, Hydroxide (as CaCO3) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Alkalinity, Total (as CaCO3) mg/L 18.9 9.2 37.2 18.6 37.1 7.2 14.5 13.2 37.1 17.8 14.1 19 <2.0 <2.0 55.7 16.6 66 42.2

Ammonia, Total (as N) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0101 <0.0050 <0.0050

Bromide (Br) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Chloride (Cl) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Fluoride (F) mg/L 0.027 <0.020 0.023 0.025 0.022 <0.020 0.045 0.045 0.024 0.024 0.031 0.032 <0.020 <0.020 <0.020 0.033 0.03 0.025

Nitrate and Nitrite (as N) mg/L 0.104 0.0062 0.141 0.0266 <0.0051 <0.0051 0.145 0.154 0.143 0.0587 <0.0051 0.0783 <0.0051 <0.0051 <0.0051 0.0317 <0.0051 <0.0051

Nitrate (as N) mg/L 0.104 0.0062 0.141 0.0266 <0.0050 <0.0050 0.145 0.154 0.143 0.0587 <0.0050 0.0783 <0.0050 <0.0050 <0.0050 0.0317 <0.0050 <0.0050

Nitrite (as N) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Orthophosphate-Dissolved (as P) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Phosphorus (P)-Total mg/L 0.0061 0.0041 0.0036 0.0086 0.031 0.0072 0.0204 0.0351 0.0034 0.011 0.0061 0.0048 <0.0020 <0.0020 0.0033 0.0069 0.022 0.0101

Sulfate (SO4) mg/L 4.08 1.04 5.38 5.98 5.29 2.09 3.91 3.96 5.39 1.28 2.56 1.41 <0.50 <0.50 2.53 1.8 5.5 3.99

Cyanides

Cyanide, Weak Acid Diss mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Cyanide, Total mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Thiocyanate (SCN) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organic / Inorganic Carbon

Total Organic Carbon mg/L 2.97 3.68 3.33 3.71 2.88 4.1 2.57 2.51 3.17 2.65 4 2.76 <0.50 <0.50 3.29 3.61 2.85 3.98

Total Metals

Aluminum (Al) mg/L 0.0792 0.117 0.0452 0.378 0.482 0.166 1.28 1.16 0.0378 0.212 0.0873 0.0849 <0.0030 <0.0030 0.0408 0.207 0.249 0.174

Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Arsenic (As) mg/L 0.00034 0.00011 0.00031 0.00048 0.00076 0.00015 0.00011 <0.00010 0.0003 0.00018 0.0002 0.0001 <0.00010 <0.00010 0.00021 0.00022 0.00048 0.00038

Barium (Ba) mg/L 0.00576 0.00503 0.0044 0.00693 0.00994 0.00407 0.0148 0.0135 0.00422 0.00607 0.00515 0.0051 <0.000050 0.00007 0.0133 0.00611 0.00983 0.00665

Beryllium (Be) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Bismuth (Bi) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cadmium (Cd) mg/L 0.000015 <0.000010 <0.000010 0.000048 0.000012 <0.000010 0.000011 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Calcium (Ca) mg/L 7.39 3.57 14 7.4 12.4 2.55 6.42 6.18 13.8 6.86 4.76 6.89 <0.050 <0.050 20.2 5.6 25.1 15.3

Chromium (Cr) mg/L 0.00014 0.00014 0.00014 0.0004 0.00115 0.00034 0.00236 0.00208 0.00018 0.00041 0.00022 0.00019 <0.00010 <0.00010 0.00018 0.00034 0.00076 0.00052

Cobalt (Co) mg/L <0.00010 <0.00010 <0.00010 0.00022 0.00056 0.00013 0.00111 0.00104 <0.00010 0.00013 0.0001 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00031 0.00021

Copper (Cu) mg/L 0.00269 0.00082 0.00187 0.0127 0.00206 0.00131 0.0022 0.00224 0.00181 0.00085 0.00063 <0.00050 <0.00050 <0.00050 0.00054 0.00112 0.00154 0.00205

Iron (Fe) mg/L 0.065 0.061 0.049 0.672 0.847 0.198 1.69 1.54 0.036 0.223 0.175 0.067 <0.010 <0.010 0.053 0.215 0.555 0.223

Lead (Pb) mg/L 0.000115 0.000098 0.000086 0.000369 0.00133 0.000182 0.000563 0.000517 0.000091 0.000141 0.00006 <0.000050 <0.000050 <0.000050 <0.000050 0.000254 0.000483 0.000431

Lithium (Li) mg/L <0.00050 <0.00050 <0.00050 <0.00050 0.0006 <0.00050 0.00257 0.00236 <0.00050 <0.00050 <0.00050 0.00074 <0.00050 <0.00050 <0.00050 0.00117 0.0006 <0.00050

Magnesium (Mg) mg/L 1.14 0.36 2.37 1.48 3.53 0.82 1.3 1.19 2.38 0.63 1.52 0.7 <0.10 <0.10 1.99 1.02 3.56 2.23

Manganese (Mn) mg/L 0.00455 0.00707 0.00218 0.011 0.0336 0.00852 0.0357 0.0349 0.00192 0.01 0.0171 0.00645 <0.000050 <0.000050 0.00335 0.00775 0.0156 0.0118

Mercury (Hg) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Molybdenum (Mo) mg/L 0.000514 0.000359 0.000151 0.000082 0.000077 <0.000050 0.000256 0.000264 0.000145 0.00084 <0.000050 0.000953 <0.000050 <0.000050 0.000163 0.000915 0.00023 0.000121

Nickel (Ni) mg/L <0.00050 <0.00050 <0.00050 0.00092 0.00157 0.00111 0.00291 0.00282 <0.00050 <0.00050 0.00053 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.001 0.00088

Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

Potassium (K) mg/L 0.529 0.311 0.199 0.366 0.327 0.136 1.1 1.15 0.196 0.41 0.188 0.505 <0.050 <0.050 0.174 0.441 0.42 0.341

Selenium (Se) mg/L <0.00010 <0.00010 <0.00010 0.00013 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00011 <0.00010

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site H2 H3T H4P H5 J1 J2 NT1 NT2 H4P S1 CH2 S2 travel blank field blank A2 B1 BK0 BK1

Sample Name on Lab Outputs H2 H3T H4P H5 J1 J2 NT1 NT2 H4P-D S1 CH2-D S2

TRIP 

BLANK

FIELD 

BLANK A2 B1 BK0 BK1

Lab Sample ID L1162642-10 L1162642-11 L1162642-12 L1162642-13 L1162642-14 L1162642-15 L1162642-16 L1162642-17 L1162642-18 L1162642-19 L1162642-2 L1162642-20 L1162642-21 L1162642-22 L1162642-3 L1162642-4 L1162642-5 L1162642-6

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 14-Jun-12 14-Jun-12 14-Jun-12 14-Jun-12 13-Jun-12 13-Jun-12 13-Jun-12 13-Jun-12 14-Jun-12 12-Jun-12 13-Jun-12 12-Jun-12 12-Jun-12 13-Jun-12 13-Jun-12 12-Jun-12 13-Jun-12 13-Jun-12

Time Sampled 12:20 12:40 11:30 11:55 16:05 11:30 17:35 14:00 11:30 17:00 12:05 18:00 00:00 14:20 15:05 18:50 17:10 16:40

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Total Metals (cont'd)

Silicon (Si) mg/L 3.05 2.61 2.77 2.98 3.43 2.29 4.07 4.02 2.79 3.02 3.02 3.3 <0.050 <0.050 2.41 3.71 3.86 3.07

Silver (Ag) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Sodium (Na) mg/L 0.733 0.549 0.585 0.516 0.519 0.326 0.628 0.67 0.577 0.649 0.561 0.878 <0.050 <0.050 0.46 0.911 0.889 0.585

Strontium (Sr) mg/L 0.026 0.00987 0.0364 0.0228 0.0491 0.0091 0.0342 0.0326 0.0359 0.0227 0.0287 0.0295 <0.00020 <0.00020 0.06 0.0277 0.0993 0.0643

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000026 0.000023 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Thorium (Th) mg/L

Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 0.02 <0.010 0.094 0.085 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Uranium (U) mg/L 0.000367 0.000257 0.000048 0.000035 0.000145 0.000037 0.000373 0.000371 0.000045 0.000933 0.000035 0.00124 <0.000010 <0.000010 0.000063 0.00108 0.000176 0.000051

Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0025 0.0022 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Zinc (Zn) mg/L 0.0034 <0.0030 <0.0030 0.0071 0.0037 <0.0030 0.005 0.0046 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Zirconium (Zr) mg/L

Dissolved Metals

Dissolved Metals Filtration Location - FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD

Aluminum (Al) mg/L 0.0348 0.0197 0.0422 0.0274 0.0869 0.0574 0.0577 0.019 0.0459 0.0469 0.0382 <0.0010 <0.0010 0.0182 0.0589 0.0117 0.0252

Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Arsenic (As) mg/L 0.00025 0.00023 0.00013 0.00011 <0.00010 <0.00010 <0.00010 0.00023 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00019 0.00012 0.00018 0.00016

Barium (Ba) mg/L 0.00513 0.00405 0.00506 0.00469 0.00354 0.00435 0.00436 0.00403 0.0046 0.00453 0.00452 <0.000050 0.000147 0.0129 0.00437 0.0075 0.00509

Beryllium (Be) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Bismuth (Bi) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cadmium (Cd) mg/L 0.00001 <0.000010 0.000034 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Calcium (Ca) mg/L 6.94 3.35 12.9 7.55 11.4 2.41 5.66 5.7 13 6.4 4.38 6.52 <0.050 <0.050 18.8 5.24 23 14.6

Chromium (Cr) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.0001 <0.00010 <0.00010

Cobalt (Co) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.0001 0.00011 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Copper (Cu) mg/L 0.00202 0.00146 0.00797 0.00084 0.00105 0.00061 0.00071 0.00146 0.00042 0.00048 0.00035 <0.00020 <0.00020 0.00044 0.00062 0.00076 0.00137

Iron (Fe) mg/L <0.010 <0.010 0.015 0.011 0.022 0.035 0.035 <0.010 <0.010 0.056 0.015 <0.010 <0.010 0.013 0.025 <0.010 0.011

Lead (Pb) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050

Lithium (Li) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00061 0.0006 <0.00050 <0.00050 <0.00050 0.00064 <0.00050 <0.00050 <0.00050 0.00099 <0.00050 <0.00050

Magnesium (Mg) mg/L 1.06 0.33 2.17 1.37 3.15 0.76 0.66 0.64 2.25 0.53 1.39 0.65 <0.10 <0.10 1.84 0.96 3.19 2.04

Manganese (Mn) mg/L 0.000478 0.000193 0.000805 0.000672 0.000917 0.00335 0.00379 0.000197 0.000394 0.00413 0.00119 <0.000050 <0.000050 0.000471 0.000902 0.0003 0.000516

Mercury (Hg) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Molybdenum (Mo) mg/L 0.000481 0.000136 0.000072 0.000061 <0.000050 0.000201 0.000217 0.000135 0.000809 <0.000050 0.00091 <0.000050 <0.000050 0.000149 0.000823 0.000208 0.000116

Nickel (Ni) mg/L <0.00050 <0.00050 0.00052 <0.00050 0.00085 0.00095 0.001 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

Potassium (K) mg/L 0.522 0.185 0.335 0.232 0.131 0.661 0.674 0.19 0.391 0.189 0.496 <0.050 <0.050 0.176 0.416 0.38 0.299

Selenium (Se) mg/L <0.00010 <0.00010 <0.00010 0.00012 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Silicon (Si) mg/L 2.92 2.56 2.68 2.74 2.62 2.24 2.06 2.04 2.71 2.78 2.88 3.22 <0.050 <0.050 2.34 3.4 3.35 2.77

Silver (Ag) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Sodium (Na) mg/L 0.711 0.554 0.483 0.486 0.335 0.525 0.524 0.556 0.63 0.558 0.878 <0.050 0.184 0.465 0.887 0.795 0.553

Strontium (Sr) mg/L 0.0256 0.0354 0.0216 0.0471 0.00995 0.0302 0.0289 0.034 0.0221 0.0276 0.0286 <0.00020 <0.00020 0.057 0.0271 0.0896 0.0627

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Thorium (Th) mg/L

Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00026 <0.00010 <0.00010 <0.00010 <0.00010

Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Uranium (U) mg/L 0.000262 0.000037 0.00002 0.000095 0.000032 0.000175 0.000171 0.000036 0.000577 0.000027 0.00104 <0.000010 <0.000010 0.000059 0.000907 0.00016 0.00004

Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Zinc (Zn) mg/L <0.0010 <0.0010 0.0045 <0.0010 0.0013 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Zirconium (Zr) mg/L

Notes:

*See methods for discussion on excluded samples.

Page 66 of 88



Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site CH1 CH2 H1 S1 CH2 A2 J2 BK1 NT2 NT2 CH1 A1 J1 BK0 S2 NT1 field blank travel blank

Sample Name on Lab Outputs CH1 CH2 H1 S1 CH2 A2 J2 BK1 NT2 DUP2 CH1 A1 J1 BK0 S2 NT1

FIELD 

BLANK

TRIP 

BLANK

Lab Sample ID L1162642-7 L1162642-8 L1162642-9 L1169199-1 L1169199-10 L1169199-11 L1169199-12 L1169199-13 L1169199-14 L1169199-15 L1169199-16 L1169199-17 L1169199-18 L1169199-19 L1169199-2 L1169199-20 L1169199-21 L1169199-22

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 13-Jun-12 13-Jun-12 12-Jun-12 25-Jun-12 26-Jun-12 26-Jun-12 26-Jun-12 26-Jun-12 26-Jun-12 26-Jun-12 26-Jun-12 26-Jun-12 26-Jun-12 26-Jun-12 25-Jun-12 26-Jun-12 26-Jun-12 26-Jun-12

Time Sampled 14:20 12:05 18:30 11:55 09:20 10:22 11:08 13:43 14:57 15:00 15:36 16:17 16:34 16:55 12:55 17:26 11:08 00:00

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Physical Tests

Conductivity uS/cm 89.5 32.9 23.4 39.4 44.6 127 22 113 42.8 40.2 117 152 107 153 35.6 39.3 <2.0 <2.0

Hardness (as CaCO3) mg/L 47.9 16.7 10.4 19.8 23.1 70 11.2 54.7 18.1 17.9 64.6 86.6 58.6 82.2 17 18.3 <0.50 <0.50

pH pH units 7.97 7.51 7.34 7.75 7.26 8 7.49 7.86 7.49 7.41 7.92 7.8 7.81 8.08 7.54 7.6 5.61 6.55

Total Suspended Solids mg/L 12.9 3.3 2.7 6.2 2 5 1.6 17.6 282 519 7.8 4.6 12.2 9 2.8 64 <1.0 <1.0

Total Dissolved Solids mg/L 62 31 28 31 38 76 23 67 31 36 71 96 68 98 31 30 <10 <10

Turbidity NTU 4.85 1.2 1.22 1.71 0.43 1.55 0.79 1.96 47.5 26 1.91 22.2 4.1 1.46 1.75 22.7 <0.10 <0.10

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L 46 14.5 10.5 20.1 21.2 71 9.6 49.5 16.1 15 70.1 88.8 49.7 84.9 18 14.6 <2.0 <2.0

Alkalinity, Carbonate (as CaCO3) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Alkalinity, Hydroxide (as CaCO3) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Alkalinity, Total (as CaCO3) mg/L 46 14.5 10.5 20.1 21.2 71 9.6 49.5 16.1 15 70.1 88.8 49.7 84.9 18 14.6 <2.0 <2.0

Ammonia, Total (as N) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0056 0.0069 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Bromide (Br) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Chloride (Cl) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Fluoride (F) mg/L <0.020 0.034 0.024 0.025 0.036 <0.020 <0.020 0.025 0.045 0.046 0.02 0.024 0.027 0.031 0.029 0.044 <0.020 <0.020

Nitrate and Nitrite (as N) mg/L <0.0051 <0.0051 0.0339 0.0371 0.0084 <0.0051 <0.0051 <0.0051 0.106 0.119 <0.0051 <0.0051 <0.0051 <0.0051 0.0398 0.106 <0.0051 <0.0051

Nitrate (as N) mg/L <0.0050 <0.0050 0.0339 0.0371 0.0084 <0.0050 <0.0050 <0.0050 0.106 0.119 <0.0050 <0.0050 <0.0050 <0.0050 0.0398 0.106 <0.0050 <0.0050

Nitrite (as N) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Orthophosphate-Dissolved (as P) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.001 0.001 <0.0010 <0.0010 0.0029 0.0011 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Phosphorus (P)-Total mg/L 0.0165 0.0078 0.0063 0.0067 0.0048 0.0055 0.0034 0.0175 0.285 0.138 0.0069 0.0369 0.0128 0.0041 0.0059 0.0722 <0.0020 <0.0020

Sulfate (SO4) mg/L 2.42 2.61 1.67 1.3 2.92 2.75 2.41 4.23 5.09 4.98 3.16 3.94 7.01 5.97 1.16 4.94 <0.50 <0.50

Cyanides

Cyanide, Weak Acid Diss mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Cyanide, Total mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Thiocyanate (SCN) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organic / Inorganic Carbon

Total Organic Carbon mg/L 3.65 4.37 3.07 2.49 4.52 3.02 4.13 3.29 6.18 2.23 3.14 2.69 2.41 2.29 2.83 1.63 <0.50 <0.50

Total Metals

Aluminum (Al) mg/L 0.115 0.0719 0.126 0.207 0.0525 0.0415 0.108 0.0785 2.06 3.68 0.131 0.036 0.252 0.0749 0.138 1.87 <0.0030 <0.0030

Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Arsenic (As) mg/L 0.00024 0.00014 0.00016 0.00019 0.00014 0.00022 0.00012 0.00026 0.00015 0.00027 0.00027 0.00026 0.00059 0.00026 0.00013 0.00033 <0.00010 <0.00010

Barium (Ba) mg/L 0.00904 0.00521 0.00412 0.00614 0.00538 0.017 0.00407 0.00641 0.0227 0.0373 0.0108 0.0226 0.00831 0.00981 0.00504 0.0221 0.000051 <0.000050

Beryllium (Be) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00013 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Bismuth (Bi) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cadmium (Cd) mg/L <0.000010 <0.000010 <0.000010 0.000011 <0.000010 <0.000010 <0.000010 <0.000010 0.000022 0.000061 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000022 <0.000010 <0.000010

Calcium (Ca) mg/L 16.1 4.71 3.72 7.13 6.27 24.4 2.87 18.7 6.44 7.1 20.1 30.2 15.6 28.7 5.9 6.5 <0.050 <0.050

Chromium (Cr) mg/L 0.00029 0.0002 0.00016 0.00034 0.00013 0.00014 0.00021 0.00031 0.00386 0.00725 0.00045 0.0002 0.00093 0.00025 0.0002 0.00342 <0.00010 <0.00010

Cobalt (Co) mg/L 0.00016 <0.00010 <0.00010 0.00012 <0.00010 <0.00010 <0.00010 0.0001 0.00175 0.00308 0.00013 <0.00010 0.00028 0.0001 <0.00010 0.00167 <0.00010 <0.00010

Copper (Cu) mg/L 0.00086 0.00053 0.00102 0.00078 <0.00050 <0.00050 0.0012 0.00138 0.00387 0.00686 0.00077 0.00066 0.0013 0.00093 0.0005 0.00428 <0.00050 <0.00050

Iron (Fe) mg/L 0.177 0.121 0.084 0.2 0.111 0.059 0.09 0.13 2.91 5.21 0.233 0.065 0.518 0.156 0.112 2.7 <0.010 <0.010

Lead (Pb) mg/L 0.000172 0.000054 0.0001 0.000119 <0.000050 <0.000050 0.000094 0.000158 0.00114 0.00253 0.000117 0.000055 0.000545 0.000234 0.00006 0.00148 <0.000050 <0.000050

Lithium (Li) mg/L <0.00050 <0.00050 0.00056 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00404 0.00691 <0.00050 <0.00050 <0.00050 0.00053 0.00098 0.00358 <0.00050 <0.00050

Magnesium (Mg) mg/L 2.93 1.47 0.53 0.61 1.86 2.29 0.91 2.84 1.7 2.56 3.66 2.76 4.48 3.8 0.6 1.61 <0.10 <0.10

Manganese (Mn) mg/L 0.0142 0.0178 0.0054 0.00851 0.015 0.00356 0.00298 0.00464 0.0564 0.105 0.0072 0.00218 0.0131 0.00445 0.00788 0.0529 <0.000050 <0.000050

Mercury (Hg) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Molybdenum (Mo) mg/L 0.000109 <0.000050 0.00116 0.0011 <0.000050 0.000191 <0.000050 0.000136 0.00032 0.000369 0.000157 0.00023 0.000105 0.000259 0.000874 0.000348 <0.000050 <0.000050

Nickel (Ni) mg/L <0.00050 0.00057 <0.00050 <0.00050 0.00054 <0.00050 0.00103 0.00056 0.00499 0.00742 0.00052 0.00129 0.00103 0.00137 <0.00050 0.00855 <0.00050 <0.00050

Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

Potassium (K) mg/L 0.257 0.185 0.347 0.424 0.203 0.188 0.15 0.352 1.68 2.4 0.317 0.253 0.317 0.429 0.466 1.43 <0.050 <0.050

Selenium (Se) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00012 0.00011 <0.00010 <0.00010 <0.00010 <0.00010

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site CH1 CH2 H1 S1 CH2 A2 J2 BK1 NT2 NT2 CH1 A1 J1 BK0 S2 NT1 field blank travel blank

Sample Name on Lab Outputs CH1 CH2 H1 S1 CH2 A2 J2 BK1 NT2 DUP2 CH1 A1 J1 BK0 S2 NT1

FIELD 

BLANK

TRIP 

BLANK

Lab Sample ID L1162642-7 L1162642-8 L1162642-9 L1169199-1 L1169199-10 L1169199-11 L1169199-12 L1169199-13 L1169199-14 L1169199-15 L1169199-16 L1169199-17 L1169199-18 L1169199-19 L1169199-2 L1169199-20 L1169199-21 L1169199-22

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 13-Jun-12 13-Jun-12 12-Jun-12 25-Jun-12 26-Jun-12 26-Jun-12 26-Jun-12 26-Jun-12 26-Jun-12 26-Jun-12 26-Jun-12 26-Jun-12 26-Jun-12 26-Jun-12 25-Jun-12 26-Jun-12 26-Jun-12 26-Jun-12

Time Sampled 14:20 12:05 18:30 11:55 09:20 10:22 11:08 13:43 14:57 15:00 15:36 16:17 16:34 16:55 12:55 17:26 11:08 00:00

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Total Metals (cont'd)

Silicon (Si) mg/L 2.66 2.93 2.85 3 3.19 2.48 2.39 3.09 5.55 8.02 2.89 2.82 3.18 3.67 3.1 5.45 <0.050 <0.050

Silver (Ag) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000012 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Sodium (Na) mg/L 0.488 0.612 0.741 0.704 0.699 0.562 0.39 0.62 0.719 0.826 0.571 0.673 0.657 0.949 0.811 0.696 <0.050 <0.050

Strontium (Sr) mg/L 0.0673 0.0298 0.0184 0.0251 0.0379 0.076 0.0122 0.0751 0.0336 0.0382 0.0843 0.0993 0.0669 0.107 0.026 0.0368 <0.00020 <0.00020

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000046 0.000076 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000039 <0.000010 <0.000010

Thorium (Th) mg/L

Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00016 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00011 <0.00010 <0.00010

Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.171 0.307 <0.010 <0.010 0.012 <0.010 <0.010 0.153 <0.010 <0.010

Uranium (U) mg/L 0.000135 0.000034 0.000994 0.00103 0.00004 0.000095 0.000036 0.000065 0.0004 0.000575 0.000186 0.000128 0.000183 0.000216 0.00129 0.000384 <0.000010 <0.000010

Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0041 0.0074 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0037 <0.0010 <0.0010

Zinc (Zn) mg/L <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 0.0098 0.0167 <0.0030 0.0039 0.0045 <0.0030 <0.0030 0.012 <0.0030 <0.0030

Zirconium (Zr) mg/L

Dissolved Metals

Dissolved Metals Filtration Location - FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD

Aluminum (Al) mg/L 0.0368 0.0492 0.0639 0.0363 0.0335 0.0145 0.0625 0.0196 0.0365 0.0348 0.0224 0.0076 0.0161 0.008 0.0414 0.0377 <0.0010 <0.0010

Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Arsenic (As) mg/L 0.00016 0.0001 0.00012 0.0001 0.00013 0.00019 <0.00010 0.00016 <0.00010 <0.00010 0.0002 0.00021 0.00012 0.00017 0.0001 <0.00010 <0.00010 <0.00010

Barium (Ba) mg/L 0.00743 0.00455 0.00351 0.00457 0.00511 0.0162 0.00375 0.0057 0.00503 0.00495 0.00965 0.0219 0.00636 0.00867 0.00408 0.0045 0.000199 <0.000050

Beryllium (Be) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Bismuth (Bi) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cadmium (Cd) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Calcium (Ca) mg/L 14.8 4.4 3.38 7.02 6.21 24.3 2.97 17.7 6.05 5.99 20 30.2 16 26.9 5.87 6.13 <0.050 0.084

Chromium (Cr) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Cobalt (Co) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00021 0.00021 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00015 <0.00010 <0.00010

Copper (Cu) mg/L 0.00066 0.00046 0.00072 0.00039 0.00035 0.00032 0.00105 0.00103 0.0007 0.00067 0.00045 0.00037 0.00066 0.00059 0.00038 0.00064 <0.00020 <0.00020

Iron (Fe) mg/L 0.014 0.058 0.012 <0.010 0.056 <0.010 0.016 <0.010 0.034 0.036 <0.010 <0.010 <0.010 <0.010 0.014 0.04 <0.010 <0.010

Lead (Pb) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050

Lithium (Li) mg/L <0.00050 <0.00050 0.00052 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.0007 0.00094 <0.00050 <0.00050 0.00052 0.00062 0.00087 0.00098 <0.00050 <0.00050

Magnesium (Mg) mg/L 2.67 1.38 0.46 0.55 1.84 2.26 0.93 2.52 0.73 0.72 3.57 2.75 4.54 3.62 0.57 0.72 <0.10 <0.10

Manganese (Mn) mg/L 0.000643 0.00406 0.000513 0.000362 0.00626 0.000544 0.000584 0.0004 0.00937 0.00989 0.000307 0.000078 0.000311 0.00012 0.00109 0.00452 <0.000050 <0.000050

Mercury (Hg) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Molybdenum (Mo) mg/L 0.000099 <0.000050 0.00106 0.000925 <0.000050 0.000174 <0.000050 0.000117 0.000209 0.00022 0.000139 0.000212 0.000069 0.000242 0.000803 0.000223 <0.000050 <0.000050

Nickel (Ni) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00089 <0.00050 0.0013 0.00131 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00128 <0.00050 <0.00050

Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

Potassium (K) mg/L 0.24 0.178 0.331 0.366 0.191 0.181 0.144 0.332 0.88 0.832 0.302 0.239 0.274 0.39 0.446 0.734 <0.050 <0.050

Selenium (Se) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.0001 0.0001 <0.00010 <0.00010 <0.00010 <0.00010

Silicon (Si) mg/L 2.45 2.86 2.64 2.73 3.12 2.44 2.38 2.89 1.95 1.95 2.67 2.74 2.89 3.4 2.89 1.91 <0.050 <0.050

Silver (Ag) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Sodium (Na) mg/L 0.47 0.595 0.718 0.644 0.643 0.549 0.377 0.581 0.56 0.539 0.552 0.614 0.621 0.871 0.791 0.497 0.105 <0.050

Strontium (Sr) mg/L 0.0645 0.0294 0.0179 0.0232 0.0373 0.0764 0.0112 0.0736 0.0283 0.0284 0.0855 0.0965 0.0667 0.106 0.0259 0.0322 <0.00020 <0.00020

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Thorium (Th) mg/L

Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Uranium (U) mg/L 0.000109 0.000026 0.000817 0.000657 0.000028 0.000084 0.00003 0.000051 0.000136 0.000134 0.00016 0.000113 0.000159 0.0002 0.00102 0.00014 <0.000010 <0.000010

Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Zinc (Zn) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0011 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Zirconium (Zr) mg/L

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site H4P H5 H5 H2 H3T H1 B1 A1 H1 H2 H3T H4P H5 J1 J2 NT1 NT2 H2

Sample Name on Lab Outputs H4P H5 DUP1 H2 H3T H1 B1 A1 H1 H2 H3T H4P H5 J1 J2 NT1 NT2

DUPLICATE 

1

Lab Sample ID L1169199-3 L1169199-4 L1169199-5 L1169199-6 L1169199-7 L1169199-8 L1169199-9 L1180780-1 L1180780-10 L1180780-11 L1180780-12 L1180780-13 L1180780-14 L1180780-15 L1180780-16 L1180780-17 L1180780-18 L1180780-19

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 25-Jun-12 25-Jun-12 25-Jun-12 25-Jun-12 25-Jun-12 25-Jun-12 25-Jun-12 18-Jul-12 17-Jul-12 17-Jul-12 17-Jul-12 17-Jul-12 17-Jul-12 18-Jul-12 18-Jul-12 18-Jul-12 18-Jul-12 17-Jul-12

Time Sampled 14:13 14:37 14:40 15:09 15:33 16:22 16:47 14:04 13:27 12:15 12:41 11:29 11:52 13:47 11:28 14:49 09:59 12:20

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Physical Tests

Conductivity uS/cm 86.9 52 53.9 65.9 21.8 22.3 37.4 193 29.9 63.6 29.3 123 80.7 196 30.2 38 37.2 64.9

Hardness (as CaCO3) mg/L 45.6 25.7 25.6 23 10.4 10.2 16.9 110 14 31 14.4 66 41.4 112 15.3 17.3 17.2 31.2

pH pH units 7.59 7.48 7.41 7.33 7.28 7.18 7.23 8.21 7.45 7.71 7.51 7.97 7.83 8.18 7.5 7.51 7.47 7.73

Total Suspended Solids mg/L 2.4 9 8.4 7 13.4 5.6 47.4 <1.0 1.5 <1.0 <1.0 2.9 6.5 1.3 <1.0 61.3 121 1.1

Total Dissolved Solids mg/L 55 41 43 35 23 21 37 119 25 45 27 79 57 122 27 29 27 47

Turbidity NTU 0.39 3.47 3.76 3.16 1.13 1.65 6.48 0.5 0.46 0.32 0.32 0.24 0.46 0.86 0.56 24.8 29.9 0.4

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L 39.7 20.9 20.6 20 10.7 10 18.5 103 12.9 26.6 14.5 61.3 31.8 97.9 11.9 12.5 12.4 26.7

Alkalinity, Carbonate (as CaCO3) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Alkalinity, Hydroxide (as CaCO3) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Alkalinity, Total (as CaCO3) mg/L 39.7 20.9 20.6 20 10.7 10 18.5 103 12.9 26.6 14.5 61.3 31.8 97.9 11.9 12.5 12.4 26.7

Ammonia, Total (as N) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0057 <0.0050 <0.0050

Bromide (Br) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Chloride (Cl) mg/L <0.50 <0.50 <0.50 2.05 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Fluoride (F) mg/L 0.023 0.024 0.024 0.031 <0.020 0.022 0.031 0.025 0.027 0.029 <0.020 0.026 0.029 0.036 <0.020 0.038 0.037 0.03

Nitrate and Nitrite (as N) mg/L 0.0937 0.0137 0.0132 0.543 <0.0051 0.0158 0.0164 0.0052 0.0109 0.06 <0.0051 0.11 0.0296 <0.0051 <0.0051 0.0623 0.0596 0.0596

Nitrate (as N) mg/L 0.0937 0.0137 0.0132 0.539 <0.0050 0.0158 0.0164 0.0052 0.0109 0.06 <0.0050 0.11 0.0296 <0.0050 <0.0050 0.0623 0.0596 0.0596

Nitrite (as N) mg/L <0.0010 <0.0010 <0.0010 0.0045 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Orthophosphate-Dissolved (as P) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.002 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Phosphorus (P)-Total mg/L 0.0036 0.0109 0.0078 0.0232 0.0182 0.0112 0.022 0.0031 <0.0020 0.0023 0.0021 0.0033 0.0035 <0.0020 <0.0020 0.0266 0.0731 <0.0020

Sulfate (SO4) mg/L 6.11 6.2 6.19 7.42 1.03 1.54 1.66 5.66 2.02 6.12 1.15 10.6 9.54 13.6 3.35 5.26 5.17 6.12

Cyanides

Cyanide, Weak Acid Diss mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Cyanide, Total mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Thiocyanate (SCN) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organic / Inorganic Carbon

Total Organic Carbon mg/L 2.98 3.54 3.69 2.74 3.63 2.85 3.85 1.95 1.31 1.55 1.62 1.69 1.8 1.19 2.11 0.72 0.87 1.45

Total Metals

Aluminum (Al) mg/L 0.035 0.254 0.256 0.186 0.15 0.199 0.793 0.0136 0.0507 0.0335 0.0374 0.0116 0.0709 0.0401 0.0383 1.65 1.59 0.0363

Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Arsenic (As) mg/L 0.00028 0.00056 0.00057 0.00053 0.00016 0.00024 0.00052 0.00028 0.00016 0.00052 0.00011 0.00028 0.0003 0.00021 0.00011 0.00011 <0.00010 0.00053

Barium (Ba) mg/L 0.00426 0.00718 0.00722 0.00672 0.00517 0.0047 0.0115 0.0304 0.00447 0.00771 0.00551 0.0057 0.0091 0.0117 0.00422 0.02 0.0183 0.00785

Beryllium (Be) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Bismuth (Bi) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cadmium (Cd) mg/L <0.000010 0.000054 0.000048 0.000018 0.00001 <0.000010 0.000025 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000038 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Calcium (Ca) mg/L 13.8 8.03 8.04 7.42 3.64 3.5 5.59 39.2 4.58 10.1 4.98 19.8 12.9 28.8 3.83 6.09 5.78 10.1

Chromium (Cr) mg/L 0.00012 0.00043 0.00043 0.00025 0.00013 0.00019 0.0011 0.00018 <0.00020 0.00012 0.00013 0.00012 0.00017 0.00018 0.00014 0.00356 0.00348 0.00011

Cobalt (Co) mg/L <0.00010 0.00025 0.00026 0.00013 <0.00010 <0.00010 0.00047 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00014 <0.00010 <0.00010 0.00135 0.00127 <0.00010

Copper (Cu) mg/L 0.0019 0.013 0.0121 0.00345 0.00081 0.00128 0.00289 0.00099 0.00076 0.00118 0.00059 0.00117 0.00599 <0.00050 0.00074 0.003 0.003 0.00088

Iron (Fe) mg/L 0.033 0.444 0.427 0.249 0.109 0.181 1.01 0.016 0.037 0.041 0.021 <0.010 0.14 0.073 0.019 2.41 2.31 0.036

Lead (Pb) mg/L 0.000055 0.000477 0.000397 0.000219 0.00101 0.000198 0.00112 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 0.00014 0.00007 <0.000050 0.000652 0.000527 <0.000050

Lithium (Li) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00095 0.00167 <0.00050 <0.00050 0.00059 <0.00050 <0.00050 <0.00050 0.00064 <0.00050 0.00361 0.0029 <0.00050

Magnesium (Mg) mg/L 2.39 1.5 1.49 1.19 0.37 0.51 1.3 3.86 0.63 1.56 0.46 4.02 2.3 9.05 1.33 1.54 1.44 1.59

Manganese (Mn) mg/L 0.00151 0.0135 0.0138 0.00774 0.00691 0.00757 0.0332 0.00056 0.00188 0.00203 0.00116 0.000584 0.00663 0.00245 0.000999 0.0322 0.0302 0.00186

Mercury (Hg) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Molybdenum (Mo) mg/L 0.000161 0.000112 0.000095 0.000614 0.000576 0.00139 0.000936 0.000277 0.00196 0.00102 0.00131 0.000166 0.000099 0.000142 <0.000050 0.000246 0.000229 0.00098

Nickel (Ni) mg/L <0.00050 0.00114 0.00102 <0.00050 <0.00050 <0.00050 0.00144 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00082 0.00389 0.00373 <0.00050

Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

Potassium (K) mg/L 0.189 0.41 0.38 0.583 0.372 0.362 0.592 0.31 0.437 0.789 0.399 0.246 0.501 0.459 0.185 1.45 1.37 0.808

Selenium (Se) mg/L <0.00010 0.00013 0.00012 <0.00010 <0.00010 <0.00010 <0.00010 0.0001 <0.00010 <0.00010 <0.00010 0.00013 0.00015 0.00015 <0.00010 <0.00010 <0.00010 <0.00010

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site H4P H5 H5 H2 H3T H1 B1 A1 H1 H2 H3T H4P H5 J1 J2 NT1 NT2 H2

Sample Name on Lab Outputs H4P H5 DUP1 H2 H3T H1 B1 A1 H1 H2 H3T H4P H5 J1 J2 NT1 NT2

DUPLICATE 

1

Lab Sample ID L1169199-3 L1169199-4 L1169199-5 L1169199-6 L1169199-7 L1169199-8 L1169199-9 L1180780-1 L1180780-10 L1180780-11 L1180780-12 L1180780-13 L1180780-14 L1180780-15 L1180780-16 L1180780-17 L1180780-18 L1180780-19

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 25-Jun-12 25-Jun-12 25-Jun-12 25-Jun-12 25-Jun-12 25-Jun-12 25-Jun-12 18-Jul-12 17-Jul-12 17-Jul-12 17-Jul-12 17-Jul-12 17-Jul-12 18-Jul-12 18-Jul-12 18-Jul-12 18-Jul-12 17-Jul-12

Time Sampled 14:13 14:37 14:40 15:09 15:33 16:22 16:47 14:04 13:27 12:15 12:41 11:29 11:52 13:47 11:28 14:49 09:59 12:20

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Total Metals (cont'd)

Silicon (Si) mg/L 2.72 3.11 3.07 3.23 2.75 2.92 4.57 3.46 3.12 3.47 2.88 3.22 3.55 3.75 2.82 4.35 4.16 3.51

Silver (Ag) mg/L <0.000010 0.000014 0.000012 <0.000010 <0.000010 <0.000010 0.000016 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Sodium (Na) mg/L 0.6 0.57 0.521 0.752 0.602 0.721 1.04 0.788 0.913 0.969 0.699 0.789 0.741 1.06 0.447 0.492 0.483 1.01

Strontium (Sr) mg/L 0.0379 0.0245 0.023 0.0264 0.0121 0.0179 0.0314 0.126 0.0231 0.0331 0.0151 0.0538 0.0339 0.126 0.0141 0.0295 0.0266 0.0336

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000012 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000039 0.00004 <0.000010

Thorium (Th) mg/L

Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.033 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.172 0.161 <0.010

Uranium (U) mg/L 0.000053 0.000041 0.000039 0.000354 0.00031 0.00116 0.0014 0.0002 0.000896 0.000316 0.000316 0.000084 0.000026 0.000475 0.000025 0.000249 0.000223 0.000314

Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0015 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0037 0.0034 <0.0010

Zinc (Zn) mg/L <0.0030 0.0087 0.0069 0.0034 <0.0030 <0.0030 0.007 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 0.0037 <0.0030 0.005 0.0061 0.0056 <0.0030

Zirconium (Zr) mg/L

Dissolved Metals

Dissolved Metals Filtration Location - FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD

Aluminum (Al) mg/L 0.0172 0.035 0.0347 0.0309 0.0634 0.0572 0.0613 0.0053 0.0253 0.016 0.0289 0.0077 0.0137 0.0076 0.0304 0.0216 0.0206 0.017

Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Arsenic (As) mg/L 0.00023 0.00015 0.00015 0.00031 <0.00010 0.00011 0.00013 0.00024 0.00014 0.00047 <0.00010 0.00026 0.00015 0.00018 <0.00010 <0.00010 <0.00010 0.00043

Barium (Ba) mg/L 0.00426 0.00522 0.00517 0.00539 0.00411 0.0033 0.00438 0.0299 0.00415 0.00746 0.00559 0.0056 0.00836 0.0117 0.00431 0.00378 0.00389 0.0074

Beryllium (Be) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Bismuth (Bi) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cadmium (Cd) mg/L <0.000010 0.000027 0.000026 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000028 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Calcium (Ca) mg/L 14.2 8 7.96 7.36 3.62 3.36 5.25 38 4.59 9.91 5.01 19.9 12.9 29.8 3.92 5.85 5.78 9.93

Chromium (Cr) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Cobalt (Co) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00016 <0.00010

Copper (Cu) mg/L 0.00162 0.00787 0.00791 0.00184 0.00055 0.00063 0.0006 0.00045 0.00067 0.0007 0.00058 0.00061 0.00433 <0.00020 0.00074 0.00027 <0.00020 0.00047

Iron (Fe) mg/L <0.010 0.013 0.013 <0.010 0.018 0.012 0.028 <0.010 <0.010 <0.010 0.011 <0.010 <0.010 <0.010 <0.010 0.027 0.036 <0.010

Lead (Pb) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050

Lithium (Li) mg/L <0.00050 <0.00050 <0.00050 0.00056 <0.00050 0.00079 0.00088 <0.00050 0.0006 <0.00050 <0.00050 <0.00050 <0.00050 0.00063 <0.00050 0.00082 0.0007 <0.00050

Magnesium (Mg) mg/L 2.43 1.39 1.39 1.12 0.34 0.45 0.92 3.73 0.62 1.51 0.45 4 2.25 9.14 1.34 0.67 0.66 1.55

Manganese (Mn) mg/L 0.000233 0.00074 0.000714 0.000585 0.000842 0.000676 0.00103 0.000061 0.000457 0.000759 0.000236 0.000241 0.000095 0.00016 0.000181 0.00269 0.00571 0.000796

Mercury (Hg) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Molybdenum (Mo) mg/L 0.000134 0.000071 0.000066 0.00058 0.000509 0.00125 0.000832 0.000278 0.00175 0.000878 0.00106 0.000141 0.000087 0.000123 <0.000050 0.000184 0.000186 0.00086

Nickel (Ni) mg/L <0.00050 0.00051 0.00054 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00083 0.00116 0.00129 <0.00050

Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

Potassium (K) mg/L 0.194 0.349 0.357 0.578 0.345 0.338 0.427 0.316 0.433 0.791 0.396 0.249 0.505 0.45 0.199 0.708 0.732 0.783

Selenium (Se) mg/L <0.00010 0.0001 0.00011 <0.00010 <0.00010 <0.00010 <0.00010 0.00011 <0.00010 <0.00010 <0.00010 0.00012 0.00013 0.00014 <0.00010 <0.00010 <0.00010 <0.00010

Silicon (Si) mg/L 2.72 2.71 2.73 2.99 2.59 2.61 3.22 3.32 3.06 3.34 2.84 3.2 3.46 3.74 2.85 1.42 1.45 3.39

Silver (Ag) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Sodium (Na) mg/L 0.591 0.506 0.507 0.726 0.566 0.692 0.899 0.792 0.897 0.98 0.704 0.789 0.748 1.06 0.468 0.391 0.413 0.975

Strontium (Sr) mg/L 0.0359 0.0232 0.022 0.0262 0.0114 0.0165 0.0264 0.132 0.0213 0.0312 0.0127 0.0477 0.0321 0.116 0.0143 0.0269 0.0238 0.0309

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Thorium (Th) mg/L

Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Uranium (U) mg/L 0.000044 0.000019 0.000018 0.000239 0.000235 0.000812 0.000889 0.000202 0.000737 0.00027 0.000255 0.000073 0.000018 0.000442 0.000021 0.000088 0.000078 0.000269

Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Zinc (Zn) mg/L <0.0010 0.0035 0.0034 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0019 <0.0010 0.002 <0.0010 0.001 <0.0010

Zirconium (Zr) mg/L

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site B1 S1 S2 travel blank A2 B1 BK0 BK1 CH1 CH2 field blank H2 H3T H4P H5 H3T S1 B1

Sample Name on Lab Outputs

DUPLICATE 

2 S1 S2

TRIP 

BLANK A2 B1 BK0 BK1 CH1 CH2

FIELD 

BLANK H2 H3T H4P H5

DUPLICATE 

2 S1

DUPLICATE 

1

Lab Sample ID L1180780-2 L1180780-20 L1180780-21 L1180780-22 L1180780-3 L1180780-4 L1180780-5 L1180780-6 L1180780-7 L1180780-8 L1180780-9 L1194314-10 L1194314-11 L1194314-12 L1194314-13 L1194314-18 L1194314-19 L1194314-2

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 17-Jul-12 17-Jul-12 17-Jul-12 17-Jul-12 18-Jul-12 17-Jul-12 18-Jul-12 18-Jul-12 18-Jul-12 18-Jul-12 17-Jul-12 14-Aug-12 14-Aug-12 14-Aug-12 14-Aug-12 14-Aug-12 14-Aug-12 14-Aug-12

Time Sampled 13:54 09:30 10:19 00:00 10:52 13:49 14:21 13:22 10:22 09:07 11:39 14:00 14:30 13:00 13:45 14:35 11:10 15:45

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Physical Tests

Conductivity uS/cm 39.4 70 46.7 <2.0 153 38.9 213 153 189 57.1 <2.0 85.3 40.4 144 95.3 40.7 60.9 56.5

Hardness (as CaCO3) mg/L 18.9 35.4 22.7 <0.50 89.5 19.1 124 87.3 109 30.7 <0.50 42.1 19.8 77.5 49.1 19.9 30.7 28.3

pH pH units 7.68 7.85 7.71 5.92 8.03 7.6 8.2 8.16 8.22 7.79 6.15 7.88 7.68 8.09 7.92 7.69 7.85 7.78

Total Suspended Solids mg/L 3.9 <1.0 2.3 <1.0 <1.0 1.7 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Dissolved Solids mg/L 31 48 43 <10 93 35 139 96 114 45 <10 49 24 88 58 25 40 34

Turbidity NTU 1.31 0.33 0.59 0.11 0.95 0.8 0.55 0.4 0.82 0.56 <0.10 0.24 0.17 0.5 0.19 0.23 0.37 0.57

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L 18.1 34.7 22.9 <2.0 80.3 18.2 112 84.1 103 26.3 <2.0 35.6 19.7 61.9 37.8 19.8 31 27.4

Alkalinity, Carbonate (as CaCO3) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Alkalinity, Hydroxide (as CaCO3) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Alkalinity, Total (as CaCO3) mg/L 18.1 34.7 22.9 <2.0 80.3 18.2 112 84.1 103 26.3 <2.0 35.6 19.7 61.9 37.8 19.8 31 27.4

Ammonia, Total (as N) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Bromide (Br) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Chloride (Cl) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Fluoride (F) mg/L 0.03 0.038 0.036 <0.020 <0.020 0.03 0.036 0.026 0.025 0.039 <0.020 0.036 <0.020 0.032 0.034 <0.020 0.047 0.041

Nitrate and Nitrite (as N) mg/L 0.009 0.063 0.0229 <0.0051 0.0157 0.0094 <0.0051 <0.0051 0.0098 0.0284 <0.0051 0.0871 0.0256 0.156 0.049 0.0328 0.0115 0.0093

Nitrate (as N) mg/L 0.009 0.063 0.0229 <0.0050 0.0157 0.0094 <0.0050 <0.0050 0.0098 0.0284 <0.0050 0.0871 0.0256 0.156 0.049 0.0328 0.0115 0.0093

Nitrite (as N) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Orthophosphate-Dissolved (as P) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.001 <0.0010 <0.0010 0.0011 <0.0010 <0.0010 <0.0010

Phosphorus (P)-Total mg/L 0.008 <0.0020 0.0038 <0.0020 0.0025 0.0026 <0.0020 <0.0020 0.0025 0.0048 <0.0020 <0.0020 <0.0020 0.002 <0.0020 <0.0020 <0.0020 0.0023

Sulfate (SO4) mg/L 2.13 2.26 1.31 <0.50 3.02 2.12 9.39 5.44 5.27 3.33 <0.50 8.64 1.6 13.1 11.3 1.6 1.6 2.91

Cyanides

Cyanide, Weak Acid Diss mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Cyanide, Total mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Thiocyanate (SCN) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organic / Inorganic Carbon

Total Organic Carbon mg/L 2.16 1.35 1.86 <0.50 2.19 2.06 1.39 1.81 1.67 2.85 <0.50 1.75 1.95 2.25 2.31 1.65 2.59 2.75

Total Metals

Aluminum (Al) mg/L 0.0838 0.0303 0.0492 <0.0030 0.0293 0.179 0.0171 0.0157 0.0414 0.0276 <0.0030 0.0234 0.0251 0.0087 0.012 0.0234 0.0269 0.0363

Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Arsenic (As) mg/L 0.00017 0.00013 0.00012 <0.00010 0.00026 0.00023 0.0002 0.00024 0.00023 0.00018 <0.00010 0.00061 0.00011 0.00025 0.00013 0.00011 0.00014 0.00019

Barium (Ba) mg/L 0.00536 0.00754 0.00531 <0.000050 0.022 0.00628 0.0133 0.0084 0.0161 0.00631 <0.000050 0.00966 0.00716 0.00623 0.00981 0.00715 0.00609 0.00595

Beryllium (Be) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Bismuth (Bi) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cadmium (Cd) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000012 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000023 <0.000010 <0.000010 <0.000010

Calcium (Ca) mg/L 6.08 12.6 7.8 <0.050 30.8 6.18 40 28.7 33.8 8.03 <0.050 13.1 6.74 22.4 15 6.58 10.1 8.82

Chromium (Cr) mg/L 0.00022 0.00014 0.00015 <0.00010 0.00014 0.0003 0.00013 0.00016 0.00018 0.00014 <0.00010 0.00011 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00012

Cobalt (Co) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00011 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Copper (Cu) mg/L 0.00109 <0.00050 <0.00050 <0.00050 0.001 0.00157 0.00082 0.00101 0.00068 0.00061 <0.00050 0.00102 0.00061 0.00098 0.00358 0.00065 0.00094 0.00066

Iron (Fe) mg/L 0.077 0.023 0.044 <0.010 0.045 0.229 0.028 0.017 0.056 0.119 <0.010 0.025 <0.010 <0.010 <0.010 <0.010 0.031 0.024

Lead (Pb) mg/L 0.000117 <0.000050 <0.000050 <0.000050 <0.000050 0.000349 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050

Lithium (Li) mg/L 0.00107 <0.00050 0.00167 <0.00050 <0.00050 0.00094 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00068 <0.00050 <0.00050 <0.00050 <0.00050 0.00251 0.00161

Magnesium (Mg) mg/L 1 0.99 0.76 <0.10 2.84 1.07 5.74 4.02 6.46 2.38 <0.10 1.98 0.63 4.91 2.47 0.62 1.01 1.53

Manganese (Mn) mg/L 0.00401 0.00122 0.00616 <0.000050 0.00382 0.00893 0.000796 0.000736 0.00218 0.0171 <0.000050 0.00172 0.000559 0.000509 0.000232 0.000407 0.0054 0.00209

Mercury (Hg) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Molybdenum (Mo) mg/L 0.00127 0.00183 0.00114 <0.000050 0.000235 0.00128 0.000295 0.000169 0.000212 <0.000050 <0.000050 0.00111 0.00132 0.000203 0.000123 0.0013 0.00143 0.00136

Nickel (Ni) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

Potassium (K) mg/L 0.464 0.548 0.546 <0.050 0.208 0.496 0.574 0.466 0.48 0.212 <0.050 1.05 0.533 0.283 0.573 0.539 0.663 0.624

Selenium (Se) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00012 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00015 0.00015 <0.00010 <0.00010 <0.00010

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site B1 S1 S2 travel blank A2 B1 BK0 BK1 CH1 CH2 field blank H2 H3T H4P H5 H3T S1 B1

Sample Name on Lab Outputs

DUPLICATE 

2 S1 S2

TRIP 

BLANK A2 B1 BK0 BK1 CH1 CH2

FIELD 

BLANK H2 H3T H4P H5

DUPLICATE 

2 S1

DUPLICATE 

1

Lab Sample ID L1180780-2 L1180780-20 L1180780-21 L1180780-22 L1180780-3 L1180780-4 L1180780-5 L1180780-6 L1180780-7 L1180780-8 L1180780-9 L1194314-10 L1194314-11 L1194314-12 L1194314-13 L1194314-18 L1194314-19 L1194314-2

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 17-Jul-12 17-Jul-12 17-Jul-12 17-Jul-12 18-Jul-12 17-Jul-12 18-Jul-12 18-Jul-12 18-Jul-12 18-Jul-12 17-Jul-12 14-Aug-12 14-Aug-12 14-Aug-12 14-Aug-12 14-Aug-12 14-Aug-12 14-Aug-12

Time Sampled 13:54 09:30 10:19 00:00 10:52 13:49 14:21 13:22 10:22 09:07 11:39 14:00 14:30 13:00 13:45 14:35 11:10 15:45

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Total Metals (cont'd)

Silicon (Si) mg/L 3.5 3.77 3.46 <0.050 2.81 3.68 4.34 3.5 3.72 3.5 <0.050 3.89 3.06 3.39 3.54 2.99 3.82 4.04

Silver (Ag) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Sodium (Na) mg/L 0.963 1.1 1.04 <0.050 0.671 0.979 1.24 0.777 0.907 0.738 <0.050 1.33 0.93 0.908 0.889 0.942 1.39 1.28

Strontium (Sr) mg/L 0.0275 0.0397 0.0358 <0.00020 0.101 0.0288 0.149 0.0936 0.133 0.0444 <0.00020 0.0468 0.0213 0.0661 0.0401 0.0215 0.0468 0.0407

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Thorium (Th) mg/L

Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Uranium (U) mg/L 0.001 0.00139 0.00148 <0.000010 0.000154 0.00115 0.000377 0.000084 0.000388 0.000034 <0.000010 0.000363 0.000208 0.00012 0.000029 0.0002 0.00197 0.00121

Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Zinc (Zn) mg/L <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Zirconium (Zr) mg/L

Dissolved Metals

Dissolved Metals Filtration Location - FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD

Aluminum (Al) mg/L 0.0369 0.0117 0.0247 <0.0010 0.0105 0.0356 0.0043 0.0078 0.0107 0.0156 <0.0010 0.0109 0.0193 0.0062 0.0102 0.0193 0.0153 0.0328

Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Arsenic (As) mg/L 0.00012 0.00012 <0.00010 <0.00010 0.00026 0.00012 0.00018 0.00018 0.00021 0.00016 <0.00010 0.00061 <0.00010 0.00027 0.00019 0.00011 0.00014 0.00014

Barium (Ba) mg/L 0.00482 0.0071 0.00497 <0.000050 0.0216 0.00478 0.013 0.00815 0.0151 0.00614 <0.000050 0.00995 0.00708 0.00624 0.00971 0.00708 0.00584 0.00584

Beryllium (Be) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Bismuth (Bi) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cadmium (Cd) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000028 <0.000010 <0.000010 <0.000010

Calcium (Ca) mg/L 5.98 12.6 7.84 <0.050 31.1 5.96 40.1 28.5 33.4 8.31 <0.050 13.5 6.89 22.9 15.5 6.91 10.6 8.81

Chromium (Cr) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Cobalt (Co) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Copper (Cu) mg/L 0.00083 <0.00020 <0.00020 <0.00020 0.00054 0.00054 0.00023 0.00051 0.0003 0.00056 <0.00020 0.00067 0.00031 0.00068 0.00323 0.00029 0.00023 0.00035

Iron (Fe) mg/L 0.017 <0.010 0.016 <0.010 <0.010 0.016 <0.010 <0.010 <0.010 0.071 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.014 0.015

Lead (Pb) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050

Lithium (Li) mg/L 0.00092 <0.00050 0.00153 <0.00050 <0.00050 0.00104 0.0005 <0.00050 <0.00050 <0.00050 <0.00050 0.00059 <0.00050 <0.00050 <0.00050 <0.00050 0.0025 0.00131

Magnesium (Mg) mg/L 0.97 0.95 0.76 <0.10 2.85 1.01 5.69 3.93 6.22 2.43 <0.10 2.02 0.63 4.96 2.55 0.63 1.05 1.54

Manganese (Mn) mg/L 0.00153 0.000416 0.00236 <0.000050 0.000861 0.00152 0.000092 0.000087 0.00014 0.0082 <0.000050 0.000942 0.000144 0.000289 0.000094 0.000113 0.00209 0.00179

Mercury (Hg) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Molybdenum (Mo) mg/L 0.00122 0.00179 0.00105 <0.000050 0.000177 0.00119 0.000274 0.000157 0.000169 <0.000050 <0.000050 0.000988 0.00114 0.000191 0.000126 0.00129 0.00137 0.00124

Nickel (Ni) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

Potassium (K) mg/L 0.466 0.549 0.56 <0.050 0.211 0.465 0.581 0.466 0.465 0.224 <0.050 1.07 0.532 0.289 0.593 0.542 0.664 0.61

Selenium (Se) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00013 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00015 0.00014 <0.00010 <0.00010 <0.00010

Silicon (Si) mg/L 3.41 3.63 3.41 <0.050 2.78 3.39 4.3 3.38 3.58 3.56 <0.050 3.95 3.06 3.4 3.57 3.06 3.91 3.95

Silver (Ag) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Sodium (Na) mg/L 0.974 1.08 1.06 0.098 0.678 0.944 1.25 0.772 0.894 0.755 <0.050 1.34 0.931 0.923 0.905 0.933 1.39 1.26

Strontium (Sr) mg/L 0.0279 0.0408 0.0341 <0.00020 0.0833 0.0276 0.151 0.0975 0.12 0.0408 <0.00020 0.0443 0.0194 0.0659 0.0435 0.0214 0.0463 0.039

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Thorium (Th) mg/L

Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Uranium (U) mg/L 0.000888 0.00134 0.00131 <0.000010 0.000119 0.000884 0.00038 0.000086 0.000345 0.000028 <0.000010 0.000313 0.000173 0.000117 0.00003 0.00019 0.00181 0.00113

Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Zinc (Zn) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0014 <0.0010 <0.0010 <0.0010

Zirconium (Zr) mg/L

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site S2 B1 H1 A1 NT2 travel blank field blank A2 BK0 BK1 CH1 CH2 J1 J2 NT1 A1 H2 H3T

Sample Name on Lab Outputs S2 B1 H1 A1 NT2

TRIP 

BLANK

FIELD 

BLANK A2 BK0 BK1 CH1 CH2 J1 J2 NT1 A1 H2 H3T

Lab Sample ID L1194314-20 L1194314-4 L1194314-9 L1195304-1 L1195304-10 L1195304-11 L1195304-12 L1195304-2 L1195304-3 L1195304-4 L1195304-5 L1195304-6 L1195304-7 L1195304-8 L1195304-9 L1212436-1 L1212436-10 L1212436-11

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 14-Aug-12 14-Aug-12 14-Aug-12 15-Aug-12 15-Aug-12 15-Aug-12 15-Aug-12 15-Aug-12 15-Aug-12 15-Aug-12 15-Aug-12 15-Aug-12 15-Aug-12 15-Aug-12 15-Aug-12 19-Sep-12 19-Sep-12 19-Sep-12

Time Sampled 11:50 15:40 15:20 16:27 10:45 16:00 16:35 12:50 17:08 15:50 11:00 11:38 16:49 13:33 17:37 12:00 12:00 12:00

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Physical Tests

Conductivity uS/cm 87.1 56.4 52.4 231 52.5 <2.0 <2.0 176 254 186 233 76.7 253 36.8 48.9 245 99.9 47

Hardness (as CaCO3) mg/L 45.1 28.4 24.4 135 25.3 <0.50 <0.50 101 147 106 138 40.3 146 17.9 22.4 144 46 21.4

pH pH units 7.97 7.8 7.74 8.23 7.65 5.97 5.66 8.18 8.36 8.27 8.37 7.91 8.37 7.58 7.63 8.14 7.9 7.66

Total Suspended Solids mg/L <1.0 <1.0 <1.0 <1.0 17 <1.0 <1.0 3.2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 27.8 <1.0 <1.0 <1.0

Total Dissolved Solids mg/L 55 36 34 137 30 <10 <10 104 154 110 140 44 152 24 38 146 60 32

Turbidity NTU 0.25 0.39 0.19 0.11 11.2 <0.10 <0.10 0.19 0.18 0.19 0.22 0.28 0.21 0.25 16.5 0.14 0.18 0.15

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L 43.5 27.4 23.9 128 18.2 <2.0 <2.0 93.6 136 98.4 129 37.8 126 14.5 16.2 126 39.4 21.3

Alkalinity, Carbonate (as CaCO3) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.1 <2.0 2.1 <2.0 2.7 <2.0 <2.0 <2.0 <2.0 <2.0

Alkalinity, Hydroxide (as CaCO3) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <1.0 <2.0 <1.0 <2.0 <1.0 <2.0 <2.0 <2.0 <2.0 <2.0

Alkalinity, Total (as CaCO3) mg/L 43.5 27.4 23.9 128 18.2 <2.0 <2.0 93.6 138 98.4 131 37.8 129 14.5 16.2 126 39.4 21.3

Ammonia, Total (as N) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Bromide (Br) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Chloride (Cl) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Fluoride (F) mg/L 0.053 0.041 0.04 0.03 0.051 <0.020 <0.020 <0.020 0.043 0.028 0.03 0.044 0.041 0.021 0.05 0.033 0.037 <0.020

Nitrate and Nitrite (as N) mg/L 0.0905 0.0096 0.0134 0.01 0.0627 <0.0051 <0.0051 0.0813 <0.0051 0.0181 0.0331 0.0807 <0.0051 0.0055 0.0613 0.0392 0.124 0.0622

Nitrate (as N) mg/L 0.0885 0.0096 0.0134 0.01 0.0627 <0.0050 <0.0050 0.0813 <0.0050 0.0181 0.0331 0.0807 <0.0050 0.0055 0.0613 0.038 0.124 0.0622

Nitrite (as N) mg/L 0.002 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0012 <0.0010 <0.0010

Orthophosphate-Dissolved (as P) mg/L <0.0010 <0.0010 <0.0010 0.0013 0.0026 <0.0010 <0.0010 <0.0010 0.001 0.0012 0.0013 0.0012 0.0013 0.0011 <0.0010 <0.0010 <0.0010 <0.0010

Phosphorus (P)-Total mg/L <0.0020 0.0026 <0.0020 <0.0020 0.0094 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 0.0031 <0.0020 <0.0020 0.0121 <0.0020 <0.0020 <0.0020

Sulfate (SO4) mg/L 3.07 2.91 3.56 7.47 7.28 <0.50 <0.50 3.28 13.2 6.62 7.48 4.12 19.7 4.37 7.35 9.28 10.5 2.18

Cyanides

Cyanide, Weak Acid Diss mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Cyanide, Total mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Thiocyanate (SCN) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organic / Inorganic Carbon

Total Organic Carbon mg/L 1.57 3.42 1.74 1.44 0.94 <0.50 <0.50 1.77 1.42 1.59 1.67 2.68 1.31 1.81 0.85 5.04 1.06 1.1

Total Metals

Aluminum (Al) mg/L 0.0278 0.0362 0.0295 0.0042 0.82 <0.0030 <0.0030 0.0815 0.0076 0.0089 0.0171 0.0163 0.0099 0.0208 1.22 0.003 0.0102 0.0151

Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.0001 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Arsenic (As) mg/L 0.00016 0.00016 0.0002 0.00019 <0.00010 <0.00010 <0.00010 0.00034 0.00021 0.00021 0.00024 0.00015 0.00022 <0.00010 <0.00010 0.00017 0.00074 <0.00010

Barium (Ba) mg/L 0.00807 0.00611 0.00663 0.0343 0.0135 <0.000050 <0.000050 0.025 0.0151 0.00935 0.0181 0.00668 0.0145 0.00448 0.0171 0.0353 0.0118 0.00796

Beryllium (Be) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Bismuth (Bi) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cadmium (Cd) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Calcium (Ca) mg/L 15.7 8.65 7.72 43.8 8.13 <0.050 <0.050 33.3 45.3 33.5 40.2 10.3 36.3 4.3 7.33 48.8 15 7.45

Chromium (Cr) mg/L 0.00016 0.00016 0.00013 0.00012 0.00193 <0.00010 <0.00010 0.00028 0.00014 0.00016 0.00014 0.00011 <0.00010 <0.00010 0.00277 0.00012 <0.00010 0.00016

Cobalt (Co) mg/L <0.00010 <0.00010 <0.00010 <0.00010 0.00073 <0.00010 <0.00010 0.0001 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00095 <0.00010 <0.00010 <0.00010

Copper (Cu) mg/L <0.00050 0.00073 0.00072 <0.00050 0.00168 <0.00050 <0.00050 0.00053 <0.00050 0.00054 <0.00050 <0.00050 <0.00050 0.00058 0.00228 <0.00050 0.00062 <0.00050

Iron (Fe) mg/L 0.025 0.028 0.017 <0.010 1.15 <0.010 <0.010 0.154 <0.010 <0.010 <0.010 0.074 <0.010 <0.010 1.71 0.032 <0.010 <0.010

Lead (Pb) mg/L <0.000050 <0.000050 <0.000050 <0.000050 0.000264 <0.000050 <0.000050 0.000083 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 0.000381 <0.000050 <0.000050 <0.000050

Lithium (Li) mg/L 0.00057 0.00142 0.00159 <0.00050 0.00237 <0.00050 <0.00050 <0.00050 0.0007 <0.00050 <0.00050 <0.00050 0.0011 <0.00050 0.00324 0.00059 0.00086 <0.00050

Magnesium (Mg) mg/L 1.18 1.52 1.06 5.02 1.36 <0.10 <0.10 3.09 7.33 4.72 8.07 2.95 12.1 1.51 1.46 5.73 2.31 0.74

Manganese (Mn) mg/L 0.00156 0.00322 0.0011 0.000157 0.0174 <0.000050 <0.000050 0.0187 0.00031 0.000229 0.000496 0.0211 0.000379 0.000362 0.0212 0.00034 0.000899 0.000203

Mercury (Hg) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Molybdenum (Mo) mg/L 0.00302 0.00136 0.00224 0.000326 0.000267 <0.000050 <0.000050 0.000217 0.000316 0.000248 0.000268 <0.000050 0.000219 <0.000050 0.000302 0.000408 0.00105 0.00122

Nickel (Ni) mg/L <0.00050 <0.00050 <0.00050 <0.00050 0.00269 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00054 0.00331 <0.00050 <0.00050 <0.00050

Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

Potassium (K) mg/L 0.624 0.602 0.758 0.345 1.38 <0.050 <0.050 0.234 0.65 0.526 0.563 0.261 0.569 0.196 1.47 0.405 1.3 0.594

Selenium (Se) mg/L <0.00010 <0.00010 <0.00010 0.00015 <0.00010 <0.00010 <0.00010 <0.00010 0.00016 <0.00010 <0.00010 <0.00010 0.00023 <0.00010 <0.00010 0.00022 <0.00010 <0.00010

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site S2 B1 H1 A1 NT2 travel blank field blank A2 BK0 BK1 CH1 CH2 J1 J2 NT1 A1 H2 H3T

Sample Name on Lab Outputs S2 B1 H1 A1 NT2

TRIP 

BLANK

FIELD 

BLANK A2 BK0 BK1 CH1 CH2 J1 J2 NT1 A1 H2 H3T

Lab Sample ID L1194314-20 L1194314-4 L1194314-9 L1195304-1 L1195304-10 L1195304-11 L1195304-12 L1195304-2 L1195304-3 L1195304-4 L1195304-5 L1195304-6 L1195304-7 L1195304-8 L1195304-9 L1212436-1 L1212436-10 L1212436-11

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 14-Aug-12 14-Aug-12 14-Aug-12 15-Aug-12 15-Aug-12 15-Aug-12 15-Aug-12 15-Aug-12 15-Aug-12 15-Aug-12 15-Aug-12 15-Aug-12 15-Aug-12 15-Aug-12 15-Aug-12 19-Sep-12 19-Sep-12 19-Sep-12

Time Sampled 11:50 15:40 15:20 16:27 10:45 16:00 16:35 12:50 17:08 15:50 11:00 11:38 16:49 13:33 17:37 12:00 12:00 12:00

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Total Metals (cont'd)

Silicon (Si) mg/L 4.01 3.99 4.16 3.62 3.16 <0.050 <0.050 2.84 4.39 3.37 3.68 3.57 3.67 2.72 3.59 3.44 4.22 2.87

Silver (Ag) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Sodium (Na) mg/L 1.38 1.25 1.49 0.906 0.698 <0.050 <0.050 0.775 1.55 0.901 1.17 0.975 1.49 0.502 0.615 1.02 1.74 1.13

Strontium (Sr) mg/L 0.059 0.0399 0.0406 0.162 0.0378 <0.00020 <0.00020 0.109 0.206 0.152 0.191 0.0618 0.201 0.018 0.0371 0.167 0.0571 0.0235

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000010 <0.000010 <0.000010 <0.000010 0.000023 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000031 <0.000010 <0.000010 <0.000010

Thorium (Th) mg/L

Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 0.085 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.13 <0.010 <0.010 <0.010

Uranium (U) mg/L 0.00273 0.00119 0.00125 0.000297 0.00021 <0.000010 <0.000010 0.000198 0.000624 0.000164 0.000677 0.00004 0.000936 0.000017 0.00021 0.000381 0.000389 0.000166

Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 0.002 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0028 <0.0010 <0.0010 <0.0010

Zinc (Zn) mg/L <0.0030 <0.0030 <0.0030 <0.0030 0.0034 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 0.0044 <0.0030 <0.0030 <0.0030

Zirconium (Zr) mg/L

Dissolved Metals

Dissolved Metals Filtration Location - FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD

Aluminum (Al) mg/L 0.0077 0.0318 0.0172 0.0015 0.0139 <0.0010 <0.0010 0.0063 0.0031 0.0055 0.0098 0.0092 0.0071 0.0171 0.0176 0.0021 0.0075 0.0131

Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Arsenic (As) mg/L 0.0001 0.00015 0.00019 0.00016 <0.00010 <0.00010 <0.00010 0.00021 0.00019 0.00017 0.0002 0.00012 0.00018 <0.00010 <0.00010 0.00016 0.00067 <0.00010

Barium (Ba) mg/L 0.00821 0.00587 0.00672 0.0345 0.00562 <0.000050 <0.000050 0.0239 0.0154 0.00927 0.0183 0.00663 0.0144 0.00455 0.00475 0.0362 0.0113 0.008

Beryllium (Be) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Bismuth (Bi) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cadmium (Cd) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Calcium (Ca) mg/L 16.1 8.81 7.96 45.6 8.44 <0.050 <0.050 35.2 46.5 34.5 41.5 11 37.7 4.53 7.48 48.3 14.7 7.34

Chromium (Cr) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Cobalt (Co) mg/L <0.00010 <0.00010 <0.00010 <0.00010 0.00012 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Copper (Cu) mg/L <0.00020 0.00039 0.00034 0.00024 0.00032 <0.00020 <0.00020 0.00023 <0.00020 0.00032 0.00022 <0.00020 <0.00020 0.00045 0.0003 0.0002 0.0008 0.00024

Iron (Fe) mg/L <0.010 0.015 <0.010 <0.010 0.022 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.049 <0.010 <0.010 0.023 <0.010 <0.010 <0.010

Lead (Pb) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050

Lithium (Li) mg/L <0.00050 0.00127 0.00139 <0.00050 0.00097 <0.00050 <0.00050 <0.00050 0.00072 <0.00050 <0.00050 <0.00050 0.00105 <0.00050 0.00093 <0.00050 0.00061 <0.00050

Magnesium (Mg) mg/L 1.2 1.55 1.1 5.19 1.03 <0.10 <0.10 3.24 7.43 4.81 8.28 3.11 12.6 1.59 0.89 5.78 2.26 0.73

Manganese (Mn) mg/L 0.000481 0.00188 0.000366 <0.000050 0.00546 <0.000050 <0.000050 0.000232 0.000071 <0.000050 0.000139 0.0168 0.000117 0.000081 0.00254 <0.000050 0.000631 0.000081

Mercury (Hg) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Molybdenum (Mo) mg/L 0.00293 0.00148 0.00213 0.0003 0.000291 <0.000050 <0.000050 0.000225 0.000319 0.000222 0.000256 <0.000050 0.00021 <0.000050 0.000281 0.000401 0.000945 0.00117

Nickel (Ni) mg/L <0.00050 <0.00050 <0.00050 <0.00050 0.00129 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00052 0.00125 <0.00050 <0.00050 <0.00050

Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

Potassium (K) mg/L 0.631 0.619 0.751 0.333 0.973 <0.050 <0.050 0.219 0.661 0.526 0.565 0.266 0.571 0.196 0.899 0.425 1.31 0.612

Selenium (Se) mg/L <0.00010 <0.00010 <0.00010 0.00013 <0.00010 <0.00010 <0.00010 <0.00010 0.00016 <0.00010 <0.00010 <0.00010 0.00025 <0.00010 <0.00010 0.00023 <0.00010 <0.00010

Silicon (Si) mg/L 4.01 3.95 4.2 3.65 1.92 <0.050 <0.050 2.88 4.44 3.42 3.72 3.71 3.77 2.84 1.62 3.47 4.15 2.87

Silver (Ag) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Sodium (Na) mg/L 1.4 1.28 1.49 0.886 0.677 0.146 <0.050 0.782 1.54 0.896 1.17 0.985 1.46 0.503 0.55 1.03 1.66 1.13

Strontium (Sr) mg/L 0.0594 0.0393 0.0409 0.163 0.0371 <0.00020 <0.00020 0.118 0.208 0.15 0.186 0.0632 0.194 0.0184 0.035 0.161 0.0515 0.0244

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Thorium (Th) mg/L

Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00091 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Uranium (U) mg/L 0.00265 0.00116 0.00108 0.00028 0.000132 <0.000010 <0.000010 0.000193 0.000628 0.000152 0.00065 0.000041 0.000903 0.000013 0.0001 0.00039 0.000366 0.00016

Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Zinc (Zn) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0022 <0.0010 <0.0010 <0.0010 <0.0010

Zirconium (Zr) mg/L

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site H4P H5 J2 NT1 NT2 A2 S1 S2 BK1 travel blank A2 B1 BK0 BK1 CH1 CH2 H1

Sample Name on Lab Outputs H4P H5 J2 NT1 NT2 A2-D S1 S2 BK1-D

TRIP 

BLANK A2 B1 BK0 BK1 CH1 CH2 H1

Lab Sample ID L1212436-12 L1212436-13 L1212436-14 L1212436-15 L1212436-16 L1212436-17 L1212436-18 L1212436-19 L1212436-2 L1212436-20 L1212436-3 L1212436-4 L1212436-5 L1212436-6 L1212436-7 L1212436-8 L1212436-9

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12

Time Sampled 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Physical Tests

Conductivity uS/cm 155 113 47.5 75.6 78 181 95.9 70.6 218 <2.0 182 64 290 218 264 93.9 63.7

Hardness (as CaCO3) mg/L 80.5 54.6 21.5 33.9 35.7 105 46.7 32.8 126 <0.50 100 30.5 167 124 149 46.8 27.7

pH pH units 8.07 7.94 7.51 7.7 7.73 8.04 7.97 7.93 8.25 6.52 8.21 7.84 8.31 8.3 8.38 7.96 7.78

Total Suspended Solids mg/L <1.0 <1.0 <1.0 3.4 2.5 <1.0 <1.0 <1.0 <1.0 <1.0 4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Dissolved Solids mg/L 92 66 29 43 48 107 59 46 125 <10 108 42 175 125 154 58 45

Turbidity NTU 0.12 0.4 0.22 5.45 4.86 0.17 0.43 0.25 0.16 <0.10 1.2 0.21 0.14 0.19 0.16 0.2 0.18

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L 72.6 42.6 16.2 26.5 28 101 46.2 35.1 116 <2.0 96.6 29.7 140 114 137 43.1 27.9

Alkalinity, Carbonate (as CaCO3) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 9.7 <2.0 2.9 <2.0 <2.0

Alkalinity, Hydroxide (as CaCO3) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <1.0 <2.0 <1.0 <2.0 <2.0

Alkalinity, Total (as CaCO3) mg/L 72.6 42.6 16.2 26.5 28 101 46.2 35.1 116 <2.0 96.6 29.7 150 114 140 43.1 27.9

Ammonia, Total (as N) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Bromide (Br) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Chloride (Cl) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Fluoride (F) mg/L 0.033 0.033 0.022 0.077 0.073 <0.020 0.061 0.052 0.03 <0.020 <0.020 0.044 0.046 0.03 0.034 0.047 0.048

Nitrate and Nitrite (as N) mg/L 0.211 0.112 0.0273 0.079 0.0884 0.13 0.107 0.0127 0.0398 <0.0051 0.135 0.018 0.0097 0.0472 0.127 0.0874 0.0354

Nitrate (as N) mg/L 0.211 0.112 0.0273 0.079 0.0884 0.13 0.107 0.0127 0.0398 <0.0050 0.135 0.018 0.0097 0.0472 0.127 0.0874 0.0354

Nitrite (as N) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Orthophosphate-Dissolved (as P) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0011 <0.0010 <0.0010

Phosphorus (P)-Total mg/L <0.0020 <0.0020 <0.0020 0.0061 0.0368 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 0.0077 <0.0020 <0.0020 <0.0020 0.0029 <0.0020 <0.0020

Sulfate (SO4) mg/L 14.2 13.6 5.76 10.6 10.1 3.74 3.65 1.71 7.83 <0.50 3.72 3.05 17.3 7.9 9.66 5.4 4.21

Cyanides

Cyanide, Weak Acid Diss mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Cyanide, Total mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Thiocyanate (SCN) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organic / Inorganic Carbon

Total Organic Carbon mg/L 1.21 1.18 0.98 0.92 0.72 1.21 0.81 1.64 1.25 <0.50 1.46 2.18 1.28 1.24 1.3 1.75 1.12

Total Metals

Aluminum (Al) mg/L 0.0076 0.0116 0.0132 0.318 0.319 0.0113 0.0115 0.0184 0.0074 <0.0030 0.0742 0.0307 0.0069 0.0068 0.0109 0.0174 0.0143

Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Arsenic (As) mg/L 0.00023 0.00015 <0.00010 <0.00010 <0.00010 0.0002 0.0001 0.00012 0.00018 <0.00010 0.00029 0.00015 0.00019 0.00019 0.00025 0.00012 0.00016

Barium (Ba) mg/L 0.00714 0.0116 0.00532 0.0106 0.0116 0.0239 0.00859 0.00654 0.0106 <0.000050 0.0255 0.00653 0.0171 0.0106 0.0216 0.00796 0.00786

Beryllium (Be) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Bismuth (Bi) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cadmium (Cd) mg/L <0.000010 0.000031 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Calcium (Ca) mg/L 23.7 17.4 5.38 11.2 12 36.1 16.9 11.5 40.9 <0.050 36.5 9.43 51.9 40.9 46.4 12.9 9.21

Chromium (Cr) mg/L <0.00010 <0.00010 <0.00010 0.00075 0.00085 0.00013 0.00012 <0.00010 0.00017 <0.00010 0.00023 <0.00010 <0.00010 0.00016 0.00011 <0.00010 <0.00010

Cobalt (Co) mg/L <0.00010 <0.00010 <0.00010 0.00033 0.00032 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Copper (Cu) mg/L 0.00081 0.00262 <0.00050 0.00102 0.00103 <0.00050 <0.00050 <0.00050 0.00061 <0.00050 0.00057 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Iron (Fe) mg/L <0.010 <0.010 <0.010 0.514 0.49 0.016 <0.010 0.026 <0.010 <0.010 0.152 0.028 <0.010 <0.010 <0.010 0.032 <0.010

Lead (Pb) mg/L <0.000050 <0.000050 <0.000050 0.000141 0.000099 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 0.000079 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050

Lithium (Li) mg/L <0.00050 <0.00050 <0.00050 0.00194 0.00173 <0.00050 0.00072 0.00329 <0.00050 <0.00050 <0.00050 0.00146 0.00093 <0.00050 0.00052 <0.00050 0.00172

Magnesium (Mg) mg/L 5.45 2.94 2 1.64 1.68 3.27 1.33 1.24 5.87 <0.10 3.31 1.81 9.05 5.87 9.52 3.85 1.33

Manganese (Mn) mg/L 0.000515 0.000346 0.000266 0.00825 0.00764 0.00183 0.000894 0.00372 0.000194 <0.000050 0.0115 0.00176 0.000315 0.000221 0.000321 0.0201 0.000576

Mercury (Hg) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Molybdenum (Mo) mg/L 0.000207 0.000175 <0.000050 0.000474 0.000441 0.000209 0.00408 0.00161 0.000298 <0.000050 0.000237 0.00126 0.000355 0.000285 0.000297 <0.000050 0.00247

Nickel (Ni) mg/L <0.00050 <0.00050 <0.00050 0.00195 0.00199 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

Potassium (K) mg/L 0.337 0.674 0.222 1.42 1.6 0.232 0.67 0.771 0.587 <0.050 0.246 0.662 0.765 0.593 0.667 0.331 0.934

Selenium (Se) mg/L 0.00015 0.00016 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.0002 <0.00010 <0.00010 <0.00010 <0.00010

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site H4P H5 J2 NT1 NT2 A2 S1 S2 BK1 travel blank A2 B1 BK0 BK1 CH1 CH2 H1

Sample Name on Lab Outputs H4P H5 J2 NT1 NT2 A2-D S1 S2 BK1-D

TRIP 

BLANK A2 B1 BK0 BK1 CH1 CH2 H1

Lab Sample ID L1212436-12 L1212436-13 L1212436-14 L1212436-15 L1212436-16 L1212436-17 L1212436-18 L1212436-19 L1212436-2 L1212436-20 L1212436-3 L1212436-4 L1212436-5 L1212436-6 L1212436-7 L1212436-8 L1212436-9

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12

Time Sampled 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Total Metals (cont'd)

Silicon (Si) mg/L 3.48 3.44 3.06 2.86 3.37 2.78 4.13 3.98 3.39 <0.050 2.88 3.96 4.43 3.44 3.89 3.95 4.77

Silver (Ag) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Sodium (Na) mg/L 1.1 1.15 0.602 1.01 1.15 0.87 1.56 1.7 1.05 <0.050 0.875 1.39 1.91 1.07 1.45 1.44 1.97

Strontium (Sr) mg/L 0.0702 0.0502 0.0237 0.0585 0.0575 0.118 0.0767 0.0581 0.174 <0.00020 0.114 0.0449 0.233 0.175 0.212 0.0783 0.0519

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000010 <0.000010 <0.000010 0.000012 0.000014 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Thorium (Th) mg/L

Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Titanium (Ti) mg/L <0.010 <0.010 <0.010 0.036 0.037 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Uranium (U) mg/L 0.000134 0.000048 0.000012 0.000281 0.000249 0.000228 0.00397 0.00272 0.000237 <0.000010 0.000226 0.00127 0.000859 0.000244 0.000888 0.000055 0.00153

Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Zinc (Zn) mg/L <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 0.0042 <0.0030

Zirconium (Zr) mg/L

Dissolved Metals

Dissolved Metals Filtration Location - FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD

Aluminum (Al) mg/L 0.0046 0.0062 0.01 0.0179 0.0158 0.004 0.0052 0.0121 0.0046 0.0049 0.0287 0.0031 0.0051 0.0074 0.0064 0.0101

Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Arsenic (As) mg/L 0.00022 0.00013 <0.00010 <0.00010 <0.00010 0.00016 <0.00010 0.00011 0.00017 0.00017 0.00015 0.00018 0.00018 0.00022 <0.00010 0.00016

Barium (Ba) mg/L 0.0067 0.0114 0.00533 0.00702 0.00836 0.0236 0.00832 0.00615 0.0103 0.0241 0.00625 0.0163 0.0108 0.0203 0.00737 0.00787

Beryllium (Be) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Bismuth (Bi) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cadmium (Cd) mg/L <0.000010 0.00003 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Calcium (Ca) mg/L 23.4 17.1 5.35 11.2 11.8 36.6 16.6 11.2 40.8 35 9.26 51.8 40 44.6 12.6 8.97

Chromium (Cr) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00015 <0.00010 <0.00010 <0.00010

Cobalt (Co) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Copper (Cu) mg/L 0.00054 0.00224 0.00027 0.00035 0.00035 0.00023 <0.00020 0.00021 0.00024 0.00021 0.00061 <0.00020 0.00024 0.00021 <0.00020 0.00026

Iron (Fe) mg/L <0.010 <0.010 <0.010 0.035 0.03 <0.010 <0.010 0.014 <0.010 <0.010 0.02 <0.010 <0.010 <0.010 <0.010 <0.010

Lead (Pb) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050

Lithium (Li) mg/L <0.00050 <0.00050 <0.00050 0.0014 0.00141 <0.00050 0.00053 0.00323 <0.00050 <0.00050 0.00135 0.00089 <0.00050 <0.00050 <0.00050 0.00177

Magnesium (Mg) mg/L 5.35 2.88 1.99 1.47 1.49 3.27 1.3 1.19 5.81 3.13 1.79 9 5.74 9.07 3.74 1.29

Manganese (Mn) mg/L 0.00028 0.000087 <0.000050 0.00235 0.00258 0.000109 0.000429 0.00153 <0.000050 0.00018 0.00108 0.000078 <0.000050 0.000146 0.0133 0.000227

Mercury (Hg) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Molybdenum (Mo) mg/L 0.00018 0.00016 <0.000050 0.000489 0.000456 0.000213 0.00366 0.00146 0.000267 0.000206 0.00115 0.000342 0.000273 0.000258 <0.000050 0.0024

Nickel (Ni) mg/L <0.00050 <0.00050 <0.00050 0.00143 0.00135 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

Potassium (K) mg/L 0.336 0.696 0.228 1.3 1.43 0.231 0.687 0.764 0.592 0.238 0.666 0.75 0.589 0.66 0.319 0.925

Selenium (Se) mg/L 0.00016 0.00015 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.0002 <0.00010 <0.00010 <0.00010 <0.00010

Silicon (Si) mg/L 3.45 3.4 3.07 2.27 2.8 2.78 4.09 3.89 3.41 2.69 3.92 4.46 3.37 3.79 3.89 4.68

Silver (Ag) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Sodium (Na) mg/L 1.09 1.15 0.601 1.01 1.15 0.86 1.64 1.67 1.05 0.871 1.34 1.93 1.05 1.4 1.35 1.97

Strontium (Sr) mg/L 0.0715 0.0493 0.0231 0.0568 0.0572 0.117 0.0735 0.0537 0.174 0.116 0.0419 0.221 0.17 0.202 0.0735 0.0509

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Thorium (Th) mg/L

Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Uranium (U) mg/L 0.000132 0.000044 0.00001 0.000236 0.000221 0.000214 0.00382 0.00258 0.000227 0.000223 0.00121 0.000814 0.000241 0.00086 0.000049 0.00142

Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Zinc (Zn) mg/L <0.0010 0.0024 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0014 <0.0010 <0.0010 <0.0010 <0.0010 0.0013

Zirconium (Zr) mg/L

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site NB1/2 NB1/2 NB1/2 NB1/2 A1 H2 H3T H4P H5 J1 J2 NT1 NT2 CH1 S1 S1 S2

Sample Name on Lab Outputs

NORTH 

BARRIERE LAKE 1

NORTH 

BARRIERE LAKE 2

NORTH 

BARRIERE LAKE 3

DUPLICATE 

1 A1 H2 H3T H4P H5 J1 J2 NT1 NT2 CH1-D S1 S1D S2

Lab Sample ID L1212456-1 L1212456-2 L1212456-3 L1212456-4 L1225180-1 L1225180-10 L1225180-11 L1225180-12 L1225180-13 L1225180-14 L1225180-15 L1225180-16 L1225180-17 L1225180-18 L1225180-19 L1225180-2 L1225180-20

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12

Time Sampled 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Physical Tests

Conductivity uS/cm 47.9 50.5 42.7 48 254 90.5 44.5 157 108 275 44.9 66 68.3 252 93.6 93.4 68.6

Hardness (as CaCO3) mg/L 23.7 24.6 20.6 23.6 159 44.3 21.4 87.9 55.6 171 22.1 31.4 34.7 165 48.8 48.2 34

pH pH units 7.49 7.73 7.73 7.8 8.16 7.8 7.65 8.05 7.92 8.26 7.68 7.76 7.76 8.28 8.06 8.01 7.93

Total Suspended Solids mg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 53.3 18.7 <1.0 <1.0 <1.0 <1.0

Total Dissolved Solids mg/L 35 41 34 40 151 55 30 111 69 181 29 50 50 154 50 57 43

Turbidity NTU 0.43 0.28 0.32 0.34 <0.10 0.13 0.34 0.14 0.19 0.37 0.13 14.5 11.5 1.76 0.17 0.14 0.31

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L 22.4 23 19.9 22.5 138 38.1 20.4 75.5 42 139 16.8 24.4 26.2 138 46.2 45.8 36.3

Alkalinity, Carbonate (as CaCO3) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Alkalinity, Hydroxide (as CaCO3) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Alkalinity, Total (as CaCO3) mg/L 22.4 23 19.9 22.5 138 38.1 20.4 75.5 42 139 16.8 24.4 26.2 138 46.2 45.8 36.3

Ammonia, Total (as N) mg/L <0.0050 <0.0050 <0.0050 0.0079 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Bromide (Br) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Chloride (Cl) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Fluoride (F) mg/L 0.044 0.046 0.04 0.045 0.036 0.041 <0.020 0.035 0.036 0.057 0.024 0.065 0.064 0.036 0.061 0.06 0.055

Nitrate and Nitrite (as N) mg/L <0.0051 0.0725 <0.0051 <0.0051 0.0232 0.104 0.0099 0.204 0.0466 <0.0051 0.0448 0.11 0.108 0.0233 0.134 0.134 <0.0051

Nitrate (as N) mg/L <0.0050 0.0725 <0.0050 <0.0050 0.0232 0.104 0.0099 0.204 0.0466 <0.0050 0.0448 0.11 0.108 0.0233 0.134 0.134 <0.0050

Nitrite (as N) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Orthophosphate-Dissolved (as P) mg/L <0.0010 <0.0010 <0.0010 <0.0010 0.0021 <0.0010 <0.0010 <0.0010 <0.0010 0.0076 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Phosphorus (P)-Total mg/L 0.0039 0.0028 0.0028 0.0023 0.0024 <0.0020 <0.0020 <0.0020 <0.0020 0.0081 <0.0020 0.0293 0.0147 0.0024 <0.0020 <0.0020 0.0033

Sulfate (SO4) mg/L 1.76 1.95 1.6 1.77 11.8 9.78 2.41 15.6 15 24.9 6.09 8.65 8.54 10.2 4 3.98 1.76

Cyanides

Cyanide, Weak Acid Diss mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Cyanide, Total mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Thiocyanate (SCN) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organic / Inorganic Carbon

Total Organic Carbon mg/L 2.54 2.78 2.77 2.83 1.45 1.13 2.06 1.38 1.37 1.95 1.23 1.92 1.83 1.68 1.21 1.23 2.15

Total Metals

Aluminum (Al) mg/L 0.0406 0.0413 0.0491 0.0394 0.005 0.0118 0.02 0.0054 0.0084 0.0059 0.0111 1.56 0.868 0.123 0.0123 0.0118 0.0203

Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Arsenic (As) mg/L 0.00014 0.00012 0.00014 0.00013 0.00017 0.00058 <0.00010 0.00023 0.00015 0.00018 <0.00010 <0.00010 <0.00010 0.00021 0.00011 <0.00010 0.00011

Barium (Ba) mg/L 0.0053 0.00465 0.00462 0.00498 0.0383 0.011 0.0077 0.00708 0.0104 0.0157 0.00508 0.0205 0.015 0.0201 0.00841 0.00852 0.00672

Beryllium (Be) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Bismuth (Bi) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cadmium (Cd) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000025 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Calcium (Ca) mg/L 7.65 7.7 6.81 7.44 52.7 13.6 7.08 23.7 16.7 44.9 5.12 10.2 10.8 46.1 15.7 15.7 11

Chromium (Cr) mg/L 0.00012 0.00014 0.00012 <0.00010 0.00014 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00459 0.00193 0.00035 0.00013 0.00014 <0.00010

Cobalt (Co) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00151 0.00089 <0.00010 <0.00010 <0.00010 <0.00010

Copper (Cu) mg/L 0.00153 0.00079 0.00083 0.00078 <0.00050 0.00076 <0.00050 0.00056 0.0025 <0.00050 <0.00050 0.00354 0.00228 0.00058 <0.00050 <0.00050 <0.00050

Iron (Fe) mg/L 0.025 0.025 0.032 0.022 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 2.52 1.42 0.142 0.011 0.058 0.038

Lead (Pb) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 0.000116 <0.000050 <0.000050 <0.000050 <0.000050 0.00061 0.000414 0.00008 <0.000050 <0.000050 <0.000050

Lithium (Li) mg/L 0.00168 0.00147 0.00156 0.0017 <0.00050 0.00072 <0.00050 <0.00050 <0.00050 0.00117 <0.00050 0.00438 0.0028 0.00051 <0.00050 0.00058 0.0032

Magnesium (Mg) mg/L 0.98 1.11 0.9 0.95 6.28 2.11 0.72 5.51 2.83 15.4 1.93 2.02 1.7 9.46 1.28 1.31 1.26

Manganese (Mn) mg/L 0.00175 0.00285 0.00225 0.00129 0.000385 0.00097 0.000571 0.000491 0.000317 0.00198 0.000431 0.0366 0.0227 0.00309 0.001 0.00138 0.00485

Mercury (Hg) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Molybdenum (Mo) mg/L 0.00118 0.00101 0.00107 0.00122 0.000435 0.00113 0.00101 0.000195 0.000191 0.000301 <0.000050 0.00057 0.000394 0.000297 0.00341 0.00364 0.00139

Nickel (Ni) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00106 <0.00050 <0.00050 0.00532 0.00342 <0.00050 <0.00050 <0.00050 <0.00050

Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

Potassium (K) mg/L 0.567 0.575 0.514 0.551 0.477 1.27 0.612 0.348 0.69 0.783 0.224 1.9 1.66 0.693 0.697 0.69 0.811

Selenium (Se) mg/L <0.00010 <0.00010 <0.00010 <0.00010 0.00028 <0.00010 <0.00010 0.00017 0.00015 0.00028 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site NB1/2 NB1/2 NB1/2 NB1/2 A1 H2 H3T H4P H5 J1 J2 NT1 NT2 CH1 S1 S1 S2

Sample Name on Lab Outputs

NORTH 

BARRIERE LAKE 1

NORTH 

BARRIERE LAKE 2

NORTH 

BARRIERE LAKE 3

DUPLICATE 

1 A1 H2 H3T H4P H5 J1 J2 NT1 NT2 CH1-D S1 S1D S2

Lab Sample ID L1212456-1 L1212456-2 L1212456-3 L1212456-4 L1225180-1 L1225180-10 L1225180-11 L1225180-12 L1225180-13 L1225180-14 L1225180-15 L1225180-16 L1225180-17 L1225180-18 L1225180-19 L1225180-2 L1225180-20

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12

Time Sampled 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Total Metals (cont'd)

Silicon (Si) mg/L 3.84 4.03 3.61 3.71 3.45 3.84 2.95 3.28 3.15 3.58 2.75 4.3 3.51 3.65 3.72 3.78 3.56

Silver (Ag) mg/L <0.000010 <0.000010 0.00001 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Sodium (Na) mg/L 1.26 1.26 1.12 1.18 1.1 1.6 1.09 1.11 1.15 1.79 0.592 0.719 0.807 1.43 1.53 1.61 1.7

Strontium (Sr) mg/L 0.0364 0.0368 0.0345 0.0376 0.165 0.0513 0.0231 0.0759 0.0491 0.221 0.0235 0.0526 0.052 0.2 0.0654 0.0669 0.0526

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000043 0.000026 <0.000010 <0.000010 <0.000010 <0.000010

Thorium (Th) mg/L

Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.148 0.08 <0.010 <0.010 <0.010 <0.010

Uranium (U) mg/L 0.00139 0.00131 0.00132 0.00138 0.000445 0.000394 0.000176 0.000146 0.000047 0.00125 0.000013 0.00032 0.000277 0.000881 0.00317 0.00339 0.00225

Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0032 0.0018 <0.0010 <0.0010 <0.0010 <0.0010

Zinc (Zn) mg/L <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 0.0065 0.0037 <0.0030 <0.0030 <0.0030 <0.0030

Zirconium (Zr) mg/L

Dissolved Metals

Dissolved Metals Filtration Location - FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD

Aluminum (Al) mg/L 0.0329 0.0341 0.0407 0.0324 0.0013 0.0087 0.0126 0.0039 0.0045 0.0039 0.0094 0.0277 0.0204 0.0055 0.0081 0.0081 0.0086

Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Arsenic (As) mg/L 0.00013 0.00011 0.00012 0.00013 0.00014 0.00059 <0.00010 0.00019 0.00013 0.00017 <0.00010 <0.00010 <0.00010 0.00021 <0.00010 <0.00010 <0.00010

Barium (Ba) mg/L 0.00583 0.00466 0.00535 0.00504 0.0373 0.0108 0.00745 0.00695 0.0107 0.0148 0.00474 0.00615 0.00777 0.0188 0.00937 0.00954 0.00632

Beryllium (Be) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Bismuth (Bi) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cadmium (Cd) mg/L <0.000010 <0.000010 <0.000010 <0.000010 0.000016 0.000017 <0.000010 <0.000010 0.000028 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Calcium (Ca) mg/L 7.84 7.95 6.78 7.83 53.2 14.1 7.33 25.4 17.4 43.5 5.43 10.5 11.6 49.8 17.2 17 11.5

Chromium (Cr) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Cobalt (Co) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00012 <0.00010 <0.00010 <0.00010 <0.00010

Copper (Cu) mg/L 0.00119 0.00031 0.00153 0.00123 <0.00020 0.00049 0.0003 0.00048 0.00223 <0.00020 0.00029 0.00075 0.00073 <0.00020 <0.00020 0.00025 0.00023

Iron (Fe) mg/L 0.017 0.012 0.021 0.016 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.052 0.043 <0.010 <0.010 <0.010 0.018

Lead (Pb) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 0.000149 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050

Lithium (Li) mg/L 0.00161 0.00137 0.00157 0.00168 <0.00050 0.00072 <0.00050 <0.00050 <0.00050 0.00097 <0.00050 0.00114 0.00117 0.00064 <0.00050 0.00053 0.00339

Magnesium (Mg) mg/L 0.99 1.14 0.9 0.98 6.3 2.19 0.74 5.93 2.94 15.1 2.08 1.25 1.41 9.89 1.4 1.39 1.27

Manganese (Mn) mg/L 0.000701 0.00124 0.00145 0.000609 0.000115 0.00126 0.000266 0.000338 0.000211 0.00195 0.000182 0.00443 0.00529 0.000611 0.00133 0.00161 0.00194

Mercury (Hg) mg/L 0.000012 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Molybdenum (Mo) mg/L 0.0011 0.000923 0.00099 0.00115 0.000431 0.00111 0.00095 0.000188 0.000167 0.000248 <0.000050 0.000383 0.000361 0.000278 0.00343 0.00344 0.00139

Nickel (Ni) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00155 0.00149 <0.00050 <0.00050 <0.00050 <0.00050

Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

Potassium (K) mg/L 0.555 0.58 0.498 0.547 0.471 1.3 0.619 0.367 0.692 0.761 0.225 1.22 1.37 0.675 0.767 0.74 0.819

Selenium (Se) mg/L <0.00010 <0.00010 <0.00010 <0.00010 0.00027 <0.00010 <0.00010 0.00017 0.00014 0.00027 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Silicon (Si) mg/L 3.83 4.02 3.51 3.8 3.45 4.04 3.01 3.46 3.2 3.46 2.9 1.85 2.41 3.57 4.05 4.07 3.63

Silver (Ag) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Sodium (Na) mg/L 1.29 1.26 1.23 1.31 1.06 1.71 1.09 1.14 1.12 1.75 0.592 0.697 0.868 1.48 1.71 1.68 1.71

Strontium (Sr) mg/L 0.0361 0.0371 0.0327 0.0375 0.171 0.0518 0.0227 0.0755 0.0496 0.209 0.0222 0.0496 0.0549 0.206 0.0672 0.0677 0.0529

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Thorium (Th) mg/L

Tin (Sn) mg/L 0.00024 <0.00010 <0.00010 0.0002 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Uranium (U) mg/L 0.00127 0.00124 0.00124 0.00134 0.000435 0.000373 0.000165 0.000145 0.000044 0.00123 0.000011 0.000177 0.000192 0.000879 0.00336 0.00337 0.00218

Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Zinc (Zn) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0016 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0012 <0.0010

Zirconium (Zr) mg/L

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site travel blank field blank A2 B1 BK0 BK1 CH1 CH2 H1 H1 BK1 NT1 NT2 travel blank field blank H2 NT1 H3T

Sample Name on Lab Outputs

TRIP 

BLANK

FIELD 

BLANK A2 B1 BK0 BK1 CH1 CH2 H1 H1 BK1 NT1 NT2

TRIP 

BLANK

FIELD 

BLANK H2 NTI-D H3T

Lab Sample ID L1225180-21 L1225180-22 L1225180-3 L1225180-4 L1225180-5 L1225180-6 L1225180-7 L1225180-8 L1225180-9 L1335369-1 L1335369-10 L1335369-11 L1335369-12 L1335369-13 L1335369-14 L1335369-2 L1335369-3 L1335369-4

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 18-Jul-13 19-Jul-13 18-Jul-13 18-Jul-13 18-Jul-13 18-Jul-13 18-Jul-13 18-Jul-13 18-Jul-13

Time Sampled 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:35 09:10 16:50 15:02 15:05 15:50 11:17 16:55 11:45

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Physical Tests

Conductivity uS/cm <2.0 <2.0 174 62 279 211 253 78.8 52.5 41 169 56.1 56.3 <2.0 <2.0 74.5 55.8 40.1

Hardness (as CaCO3) mg/L <0.50 <0.50 108 30.5 177 135 165 41.3 24.4 17.4 89.9 24.4 25 <0.50 <0.50 33.5 24.7 18.8

pH pH units 6.12 5.75 8.19 7.87 8.3 8.31 8.36 7.97 7.53 7.78 8.19 7.7 7.67 5.85 5.88 7.86 7.68 7.69

Total Suspended Solids mg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1 <1.0 <1.0 <1.0 <1.0 7.9 10.2 <1.0 <1.0 <1.0 12.4 <1.0

Total Dissolved Solids mg/L <10 <10 105 47 169 134 155 53 32 33 105 40 37 <10 <10 45 38 33

Turbidity NTU <0.10 <0.10 0.38 0.27 0.24 0.11 1.44 0.27 0.24 0.15 0.1 3.73 3.78 0.11 <0.10 0.12 4.71 0.15

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L <2.0 <2.0 96.4 30.2 147 112 132 37.9 24.7 17.5 82.4 18.7 19.1 <2.0 <2.0 29.9 18.5 18.7

Alkalinity, Carbonate (as CaCO3) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <1.0 2.6 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Alkalinity, Hydroxide (as CaCO3) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <1.0 <1.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Alkalinity, Total (as CaCO3) mg/L <2.0 <2.0 96.4 30.2 147 112 134 37.9 24.7 17.5 82.4 18.7 19.1 <2.0 <2.0 29.9 18.5 18.7

Ammonia, Total (as N) mg/L <0.0050 <0.0050 0.0173 <0.0050 <0.0050 0.0096 <0.0050 0.0069 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Bromide (Br) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Chloride (Cl) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Fluoride (F) mg/L <0.020 <0.020 <0.020 0.045 0.05 0.032 0.036 0.048 0.047 0.032 0.026 0.05 0.052 <0.020 <0.020 0.031 0.05 <0.020

Nitrate and Nitrite (as N) mg/L <0.0051 <0.0051 0.0647 0.0191 <0.0051 0.0523 0.0252 0.0539 0.0143 0.0172 0.0079 0.0661 0.0645 <0.0051 <0.0051 0.0732 0.0659 0.0056

Nitrate (as N) mg/L <0.0050 <0.0050 0.0647 0.0191 <0.0050 0.0523 0.0252 0.0539 0.0143 0.0172 0.0079 0.0661 0.0645 <0.0050 <0.0050 0.0732 0.0659 0.0056

Nitrite (as N) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Orthophosphate-Dissolved (as P) mg/L <0.0010 <0.0010 <0.0010 <0.0010 0.0014 0.0011 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0013 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Phosphorus (P)-Total mg/L <0.0020 <0.0020 <0.0020 0.0021 0.0025 <0.0020 0.0031 0.0034 0.0021 0.0025 <0.0020 0.0065 0.0099 <0.0020 <0.0020 <0.0020 0.0091 0.0026

Sulfate (SO4) mg/L <0.50 <0.50 4.35 3.27 17.2 8.66 10.3 4.63 3.35 2.53 6.17 7.23 7.42 <0.50 <0.50 6.89 7.23 1.44

Cyanides

Cyanide, Weak Acid Diss mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Cyanide, Total mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Thiocyanate (SCN) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organic / Inorganic Carbon

Total Organic Carbon mg/L <0.50 <0.50 1.95 2.26 1.51 1.31 1.41 2.59 1.78 1.48 1.86 0.87 0.88 <0.50 <0.50 1.45 0.71 2.28

Total Metals

Aluminum (Al) mg/L <0.0030 <0.0030 0.0205 0.0261 0.0048 0.0058 0.0875 0.0094 0.0186 0.0308 0.0109 0.471 0.624 <0.0030 <0.0030 0.0143 0.461 0.0344

Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Arsenic (As) mg/L <0.00010 <0.00010 0.00021 0.00013 0.00017 0.00015 0.0002 0.00012 0.00016 0.00016 0.00022 <0.00010 <0.00010 <0.00010 <0.00010 0.00051 <0.00010 0.00011

Barium (Ba) mg/L <0.000050 <0.000050 0.0216 0.00655 0.0153 0.00993 0.0207 0.00655 0.00684 0.00517 0.00897 0.0103 0.0114 <0.000050 <0.000050 0.00792 0.0101 0.00706

Beryllium (Be) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Bismuth (Bi) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cadmium (Cd) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Calcium (Ca) mg/L <0.050 <0.050 35.3 9.03 52.5 42.4 46.6 10.7 7.51 5.71 30.4 8.45 8.42 <0.050 <0.050 10.4 8.31 6.49

Chromium (Cr) mg/L <0.00010 <0.00010 0.00014 0.0001 <0.00010 0.00016 0.0003 <0.00010 <0.00010 0.00011 0.00014 0.00109 0.00146 <0.00010 <0.00010 <0.00010 0.00105 <0.00010

Cobalt (Co) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.0005 0.00061 <0.00010 <0.00010 <0.00010 0.0005 <0.00010

Copper (Cu) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00053 0.00055 <0.00050 <0.00050 0.00072 0.00122 0.0015 <0.00050 <0.00050 0.0008 0.00128 0.00059

Iron (Fe) mg/L <0.010 <0.010 0.038 0.034 <0.010 <0.010 0.103 0.042 0.015 0.016 <0.010 0.664 0.912 <0.010 <0.010 <0.010 0.714 0.018

Lead (Pb) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 0.000082 <0.000050 <0.000050 <0.000050 <0.000050 0.000198 0.000245 <0.000050 <0.000050 <0.000050 0.000195 <0.000050

Lithium (Li) mg/L <0.00050 <0.00050 <0.00050 0.00139 0.0009 <0.00050 <0.00050 <0.00050 0.00157 0.00124 <0.00050 0.00166 0.00191 <0.00050 <0.00050 <0.00050 0.00193 <0.00050

Magnesium (Mg) mg/L <0.10 <0.10 3.13 1.78 9.03 5.77 9.54 3.23 1.08 0.78 4.09 1.21 1.31 <0.10 <0.10 1.61 1.2 0.59

Manganese (Mn) mg/L <0.000050 <0.000050 0.00509 0.00193 0.00158 0.000236 0.00269 0.0122 0.000914 0.00088 0.00033 0.0119 0.0137 <0.000050 <0.000050 0.000662 0.0119 0.000901

Mercury (Hg) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Molybdenum (Mo) mg/L <0.000050 <0.000050 0.00023 0.00144 0.000379 0.000316 0.000298 <0.000050 0.00242 0.00207 0.000207 0.0003 0.000328 <0.000050 <0.000050 0.0011 0.00031 0.000975

Nickel (Ni) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00203 0.00241 <0.00050 <0.00050 <0.00050 0.00207 <0.00050

Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

Potassium (K) mg/L <0.050 <0.050 0.245 0.701 0.756 0.576 0.675 0.401 0.823 0.576 0.501 1.21 1.25 <0.050 <0.050 0.894 1.23 0.52

Selenium (Se) mg/L <0.00010 <0.00010 <0.00010 <0.00010 0.00019 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site travel blank field blank A2 B1 BK0 BK1 CH1 CH2 H1 H1 BK1 NT1 NT2 travel blank field blank H2 NT1 H3T

Sample Name on Lab Outputs

TRIP 

BLANK

FIELD 

BLANK A2 B1 BK0 BK1 CH1 CH2 H1 H1 BK1 NT1 NT2

TRIP 

BLANK

FIELD 

BLANK H2 NTI-D H3T

Lab Sample ID L1225180-21 L1225180-22 L1225180-3 L1225180-4 L1225180-5 L1225180-6 L1225180-7 L1225180-8 L1225180-9 L1335369-1 L1335369-10 L1335369-11 L1335369-12 L1335369-13 L1335369-14 L1335369-2 L1335369-3 L1335369-4

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 18-Jul-13 19-Jul-13 18-Jul-13 18-Jul-13 18-Jul-13 18-Jul-13 18-Jul-13 18-Jul-13 18-Jul-13

Time Sampled 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:35 09:10 16:50 15:02 15:05 15:50 11:17 16:55 11:45

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Total Metals (cont'd)

Silicon (Si) mg/L <0.050 <0.050 2.52 3.94 4.14 3.11 3.62 3.32 3.92 3.28 3.26 2.61 2.74 <0.050 <0.050 3.17 2.62 2.96

Silver (Ag) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Sodium (Na) mg/L <0.050 <0.050 0.875 1.47 1.83 1.05 1.38 1.1 1.73 1.15 0.861 0.678 0.643 <0.050 <0.050 1.11 0.69 0.859

Strontium (Sr) mg/L <0.00020 <0.00020 0.109 0.0438 0.221 0.168 0.198 0.0635 0.0428 0.0307 0.127 0.0402 0.0416 <0.00020 <0.00020 0.0396 0.0404 0.0202

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000015 0.00002 <0.000010 <0.000010 <0.000010 0.000016 <0.000010

Thorium (Th) mg/L

Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00029 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.047 0.067 <0.010 <0.010 <0.010 0.048 <0.010

Uranium (U) mg/L <0.000010 <0.000010 0.000254 0.000999 0.000864 0.000245 0.000876 0.000041 0.00112 0.000947 0.000115 0.000178 0.000206 <0.000010 <0.000010 0.000326 0.00018 0.000239

Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0013 0.0016 <0.0010 <0.0010 <0.0010 0.0013 <0.0010

Zinc (Zn) mg/L <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 0.0032 0.0036 0.0036 <0.0030 <0.0030 <0.0030 0.0034 <0.0030

Zirconium (Zr) mg/L

Dissolved Metals

Dissolved Metals Filtration Location - FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD

Aluminum (Al) mg/L <0.0010 0.0039 0.016 0.0021 0.003 0.006 0.0072 0.0111 0.0206 0.0064 0.0153 0.016 <0.0010 <0.0010 0.014 0.0176 0.0261

Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Arsenic (As) mg/L <0.00010 0.00016 0.00015 0.00015 0.00021 0.0002 0.0001 0.00013 0.00015 0.00019 <0.00010 <0.00010 <0.00010 <0.00010 0.00051 <0.00010 <0.00010

Barium (Ba) mg/L <0.000050 0.0216 0.00652 0.0159 0.00947 0.0191 0.00619 0.0066 0.005 0.00857 0.0054 0.00526 <0.000050 <0.000050 0.00813 0.0054 0.0069

Beryllium (Be) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Bismuth (Bi) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cadmium (Cd) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Calcium (Ca) mg/L <0.050 37.7 9.3 55.4 44.2 49.8 11.1 7.91 5.68 29.4 8.19 8.38 <0.050 <0.050 10.7 8.3 6.54

Chromium (Cr) mg/L <0.00010 <0.00010 <0.00010 <0.00010 0.0001 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Cobalt (Co) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Copper (Cu) mg/L <0.00020 <0.00020 0.00026 <0.00020 0.00023 0.00021 0.00041 0.00027 0.00045 0.00042 0.00035 0.00037 <0.00020 <0.00020 0.0007 0.00037 0.00038

Iron (Fe) mg/L <0.010 <0.010 0.022 <0.010 <0.010 <0.010 0.025 <0.010 <0.010 <0.010 0.02 0.022 <0.010 <0.010 <0.010 0.024 <0.010

Lead (Pb) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050

Lithium (Li) mg/L <0.00050 <0.00050 0.00147 0.00075 <0.00050 <0.00050 <0.00050 0.00167 0.00103 <0.00050 0.00075 0.00073 <0.00050 <0.00050 <0.00050 0.00088 <0.00050

Magnesium (Mg) mg/L <0.10 3.35 1.77 9.28 6.06 9.85 3.32 1.13 0.78 3.98 0.95 0.98 <0.10 <0.10 1.67 0.97 0.59

Manganese (Mn) mg/L <0.000050 0.00153 0.00105 0.0013 0.000069 0.00058 0.00962 0.000424 0.000303 <0.000050 0.00273 0.00228 <0.000050 <0.000050 0.000644 0.00287 0.000247

Mercury (Hg) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Molybdenum (Mo) mg/L <0.000050 0.000198 0.00143 0.000355 0.000294 0.000284 <0.000050 0.0024 0.00184 0.00019 0.000304 0.000319 <0.000050 <0.000050 0.00101 0.000306 0.000904

Nickel (Ni) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00115 0.00114 <0.00050 <0.00050 <0.00050 0.00117 <0.00050

Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

Potassium (K) mg/L <0.050 0.254 0.674 0.778 0.579 0.673 0.406 0.866 0.57 0.497 0.968 0.931 <0.050 <0.050 0.889 0.98 0.498

Selenium (Se) mg/L <0.00010 <0.00010 <0.00010 0.00019 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Silicon (Si) mg/L <0.050 2.58 3.84 4.17 3.23 3.56 3.37 4.09 3.26 3.23 1.81 1.67 <0.050 <0.050 3.36 1.86 3.01

Silver (Ag) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Sodium (Na) mg/L <0.050 0.884 1.43 1.84 1.04 1.43 1.11 1.68 1.12 0.83 0.632 0.591 <0.050 <0.050 1.1 0.647 0.833

Strontium (Sr) mg/L <0.00020 0.111 0.0436 0.219 0.175 0.2 0.0629 0.0454 0.0295 0.121 0.0379 0.0394 <0.00020 <0.00020 0.0392 0.0381 0.0195

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Thorium (Th) mg/L

Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Uranium (U) mg/L <0.000010 0.000237 0.000953 0.000826 0.000246 0.000877 0.000037 0.00105 0.000862 0.000109 0.000116 0.000126 <0.000010 <0.000010 0.000315 0.000122 0.000219

Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Zinc (Zn) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Zirconium (Zr) mg/L

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site H4P H5 J1 J2 BK0 H1 BK1 NT1 NT2 travel blank field blank H2 BK1 H3T H4P H5 J1 J2

Sample Name on Lab Outputs H4P H5 J1 J2 BK0 H1 BK1 NT1 NT2

TRIP 

BLANK

FIELD 

BLANK H2

DUPLICATE 

BK-1-D H3T H4T H5 J1 J2

Lab Sample ID L1335369-5 L1335369-6 L1335369-7 L1335369-8 L1335369-9 L1354099-1 L1354099-10 L1354099-11 L1354099-12 L1354099-13 L1354099-14 L1354099-2 L1354099-3 L1354099-4 L1354099-5 L1354099-6 L1354099-7 L1354099-8

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 18-Jul-13 18-Jul-13 18-Jul-13 19-Jul-13 18-Jul-13 26-Aug-13 27-Aug-13 27-Aug-13 27-Aug-13 27-Aug-13 26-Aug-13 26-Aug-13 27-Aug-13 26-Aug-13 26-Aug-13 26-Aug-13 27-Aug-13 27-Aug-13

Time Sampled 10:34 10:48 16:10 09:45 15:40 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Physical Tests

Conductivity uS/cm 130 87.5 217 34.1 229 55.4 210 52.6 49.7 <2.0 <2.0 84 211 45.9 144 106 272 44.2

Hardness (as CaCO3) mg/L 64.7 40.7 114 16 127 23.2 116 23.2 21.2 <0.50 <0.50 38 107 20.6 73.1 51.9 150 20.8

pH pH units 8.06 7.91 8.27 7.32 8.23 7.71 8.26 7.65 7.59 5.85 5.93 7.8 8.2 7.73 8 7.9 8.26 7.61

Total Suspended Solids mg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 14.9 23.7 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Dissolved Solids mg/L 80 60 124 30 140 53 140 46 44 <10 <10 63 130 38 94 77 168 53

Turbidity NTU <0.10 <0.10 0.13 0.14 0.11 0.49 0.23 21.1 16.9 <0.10 <0.10 0.18 0.13 0.19 0.19 0.24 0.16 0.18

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L 57.9 33.3 101 12.9 113 25.7 107 16.4 14.5 <2.0 <2.0 33.3 106 20.7 62.5 40.5 120 15.6

Alkalinity, Carbonate (as CaCO3) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Alkalinity, Hydroxide (as CaCO3) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Alkalinity, Total (as CaCO3) mg/L 57.9 33.3 101 12.9 113 25.7 107 16.4 14.5 <2.0 <2.0 33.3 106 20.7 62.5 40.5 120 15.6

Ammonia, Total (as N) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Bromide (Br) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Chloride (Cl) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Fluoride (F) mg/L 0.027 0.03 0.037 <0.020 0.037 0.041 0.027 0.048 0.051 <0.020 <0.020 0.035 0.028 <0.020 0.03 0.032 0.04 <0.020

Nitrate and Nitrite (as N) mg/L 0.128 0.0266 <0.0051 <0.0051 <0.0051 0.0266 0.0441 0.053 0.0524 <0.0051 <0.0051 0.097 0.0402 0.0456 0.166 0.103 0.0248 0.0197

Nitrate (as N) mg/L 0.128 0.0266 <0.0050 <0.0050 <0.0050 0.0266 0.0441 0.053 0.0524 <0.0050 <0.0050 0.097 0.0402 0.0456 0.166 0.103 0.0248 0.0197

Nitrite (as N) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Orthophosphate-Dissolved (as P) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Phosphorus (P)-Total mg/L <0.0020 <0.0020 0.0028 <0.0020 <0.0020 0.0028 <0.0020 0.015 0.0113 <0.0020 <0.0020 0.002 <0.0020 <0.0020 <0.0020 0.0022 <0.0020 <0.0020

Sulfate (SO4) mg/L 10.1 10 15.3 3.73 9.84 3.5 7.71 7.61 7.6 <0.50 <0.50 8.59 7.71 1.84 12.3 13.1 22.8 5.52

Cyanides

Cyanide, Weak Acid Diss mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Cyanide, Total mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Thiocyanate (SCN) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organic / Inorganic Carbon

Total Organic Carbon mg/L 1.84 2.13 1.32 2.46 1.81 1.66 1.13 0.62 0.7 <0.50 <0.50 1.45 1.16 1.49 1.43 1.83 0.85 1.37

Total Metals

Aluminum (Al) mg/L 0.0096 0.0184 0.0133 0.029 0.015 0.03 0.0082 1.15 1.56 <0.0030 <0.0030 0.0166 0.0086 0.0402 0.0077 0.0146 0.0072 0.0228

Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Arsenic (As) mg/L 0.00028 0.00019 0.00019 <0.00010 0.00022 0.00019 0.0002 <0.00010 <0.00010 <0.00010 <0.00010 0.0006 0.0002 0.00014 0.00025 0.00019 0.00022 <0.00010

Barium (Ba) mg/L 0.00575 0.00906 0.0131 0.00464 0.0144 0.00689 0.0101 0.0166 0.021 <0.000050 <0.000050 0.01 0.00995 0.0113 0.00628 0.0109 0.0152 0.00517

Beryllium (Be) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Bismuth (Bi) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cadmium (Cd) mg/L <0.000010 0.000027 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000026 <0.000010 <0.000010

Calcium (Ca) mg/L 20.1 13.3 31.2 4.08 40.4 7.87 37.8 8.06 7.39 <0.050 <0.050 12.5 37.7 7.35 21.7 16.6 38.9 5.24

Chromium (Cr) mg/L <0.00010 <0.00010 <0.00010 0.00011 0.00013 <0.00010 0.00029 0.0024 0.0037 <0.00010 <0.00010 <0.00010 0.00015 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Cobalt (Co) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00089 0.00126 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Copper (Cu) mg/L 0.00089 0.00462 <0.00050 0.00074 <0.00050 <0.00050 <0.00050 0.0022 0.00381 <0.00050 <0.00050 0.00059 <0.00050 0.00055 0.00074 0.00347 <0.00050 <0.00050

Iron (Fe) mg/L <0.010 0.011 0.013 0.012 0.022 0.025 <0.010 1.56 2.32 <0.010 <0.010 0.016 <0.010 0.015 <0.010 0.012 <0.010 0.022

Lead (Pb) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 0.000403 0.000527 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050

Lithium (Li) mg/L <0.00050 <0.00050 0.00091 <0.00050 <0.00050 0.00165 <0.00050 0.00295 0.00381 <0.00050 <0.00050 0.00061 <0.00050 <0.00050 <0.00050 <0.00050 0.00104 <0.00050

Magnesium (Mg) mg/L 3.9 2.33 10 1.41 5.9 1.13 5.49 1.49 1.7 <0.10 <0.10 1.92 5.47 0.72 4.96 2.77 14.1 1.97

Manganese (Mn) mg/L 0.000485 0.00041 0.000751 0.00058 0.00209 0.00171 0.000242 0.0192 0.0264 <0.000050 <0.000050 0.00131 0.000311 0.00181 0.000938 0.000453 0.00024 0.00115

Mercury (Hg) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Molybdenum (Mo) mg/L 0.00019 0.000122 0.000197 <0.000050 0.000329 0.00239 0.000281 0.000329 0.00032 <0.000050 <0.000050 0.00126 0.000278 0.00138 0.0002 0.000166 0.00028 <0.000050

Nickel (Ni) mg/L <0.00050 <0.00050 <0.00050 0.00066 <0.00050 <0.00050 <0.00050 0.00344 0.00434 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

Potassium (K) mg/L 0.264 0.544 0.507 0.223 0.64 0.868 0.566 1.56 1.68 <0.050 <0.050 1.22 0.578 0.89 0.32 0.692 0.621 0.223

Selenium (Se) mg/L 0.00012 0.00014 0.00017 <0.00010 0.00014 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00015 0.00014 0.00024 <0.00010

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site H4P H5 J1 J2 BK0 H1 BK1 NT1 NT2 travel blank field blank H2 BK1 H3T H4P H5 J1 J2

Sample Name on Lab Outputs H4P H5 J1 J2 BK0 H1 BK1 NT1 NT2

TRIP 

BLANK

FIELD 

BLANK H2

DUPLICATE 

BK-1-D H3T H4T H5 J1 J2

Lab Sample ID L1335369-5 L1335369-6 L1335369-7 L1335369-8 L1335369-9 L1354099-1 L1354099-10 L1354099-11 L1354099-12 L1354099-13 L1354099-14 L1354099-2 L1354099-3 L1354099-4 L1354099-5 L1354099-6 L1354099-7 L1354099-8

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 18-Jul-13 18-Jul-13 18-Jul-13 19-Jul-13 18-Jul-13 26-Aug-13 27-Aug-13 27-Aug-13 27-Aug-13 27-Aug-13 26-Aug-13 26-Aug-13 27-Aug-13 26-Aug-13 26-Aug-13 26-Aug-13 27-Aug-13 27-Aug-13

Time Sampled 10:34 10:48 16:10 09:45 15:40 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Total Metals (cont'd)

Silicon (Si) mg/L 3.11 3.26 3.55 2.65 4.13 4.29 3.41 4.22 4.29 <0.050 <0.050 3.81 3.39 2.7 3.28 3.49 3.73 3.01

Silver (Ag) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Sodium (Na) mg/L 0.849 0.835 1.24 0.492 1.34 1.77 0.99 0.7 0.636 <0.050 <0.050 1.53 1 1.51 1 1.08 1.69 0.586

Strontium (Sr) mg/L 0.057 0.0388 0.151 0.0171 0.162 0.0465 0.169 0.0373 0.0358 <0.00020 <0.00020 0.0505 0.171 0.0245 0.0676 0.0484 0.209 0.0222

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000036 0.000039 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Thorium (Th) mg/L

Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.126 0.181 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Uranium (U) mg/L 0.00009 0.000023 0.000622 0.000022 0.000424 0.00134 0.000205 0.000204 0.000234 <0.000010 <0.000010 0.000419 0.000209 0.000214 0.000111 0.000039 0.00107 0.000014

Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0026 0.0037 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Zinc (Zn) mg/L <0.0030 0.0036 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 0.0048 0.0074 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Zirconium (Zr) mg/L

Dissolved Metals

Dissolved Metals Filtration Location - FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD

Aluminum (Al) mg/L 0.0067 0.0114 0.0067 0.0241 0.0036 0.0133 0.0045 0.0188 0.0187 <0.0010 <0.0010 0.0106 0.0052 0.016 0.0045 0.0082 0.0057 0.0106

Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Arsenic (As) mg/L 0.00026 0.00015 0.00019 <0.00010 0.00019 0.00017 0.00019 <0.00010 <0.00010 <0.00010 <0.00010 0.0006 0.00019 <0.00010 0.00022 0.00017 0.00019 <0.00010

Barium (Ba) mg/L 0.00572 0.0086 0.013 0.00451 0.0142 0.00678 0.0103 0.00538 0.00487 <0.000050 <0.000050 0.00978 0.00956 0.00778 0.00634 0.0108 0.015 0.00509

Beryllium (Be) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Bismuth (Bi) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cadmium (Cd) mg/L <0.000010 0.000024 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000025 <0.000010 <0.000010

Calcium (Ca) mg/L 19.6 12.6 29.7 4.09 41.2 7.52 37.5 7.79 7.09 <0.050 <0.050 12.2 34.8 7.11 21.3 16.3 37.9 5.18

Chromium (Cr) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00011 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Cobalt (Co) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Copper (Cu) mg/L 0.00075 0.0041 0.00028 0.00068 0.00028 0.0003 0.00027 0.00036 0.00034 <0.00020 <0.00020 0.00046 0.00047 0.00027 0.00071 0.0028 0.00021 0.00032

Iron (Fe) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.02 0.022 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Lead (Pb) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050

Lithium (Li) mg/L <0.00050 <0.00050 0.00078 <0.00050 <0.00050 0.00167 <0.00050 0.00099 0.00103 <0.00050 <0.00050 0.00063 <0.00050 <0.00050 <0.00050 <0.00050 0.00121 <0.00050

Magnesium (Mg) mg/L 3.82 2.21 9.6 1.4 5.96 1.08 5.44 0.92 0.84 <0.10 <0.10 1.86 4.99 0.69 4.82 2.71 13.5 1.91

Manganese (Mn) mg/L 0.000219 0.000077 0.000108 0.000103 0.000976 0.000487 <0.000050 0.00321 0.00171 <0.000050 <0.000050 0.000703 0.000252 0.000224 0.00034 0.000176 0.000119 0.000071

Mercury (Hg) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Molybdenum (Mo) mg/L 0.000171 0.000108 0.000178 <0.000050 0.000348 0.00221 0.000252 0.000299 0.00027 <0.000050 <0.000050 0.00116 0.00024 0.00127 0.000176 0.000149 0.000245 <0.000050

Nickel (Ni) mg/L <0.00050 <0.00050 <0.00050 0.00068 <0.00050 <0.00050 <0.00050 0.00162 0.00157 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

Potassium (K) mg/L 0.259 0.526 0.517 0.221 0.639 0.862 0.575 1.01 0.925 <0.050 <0.050 1.18 0.554 0.617 0.32 0.69 0.609 0.222

Selenium (Se) mg/L 0.00012 0.00013 0.00017 <0.00010 0.00012 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00014 0.00012 0.00025 <0.00010

Silicon (Si) mg/L 3.08 3.15 3.41 2.69 4.21 4.17 3.46 1.81 1.46 <0.050 <0.050 3.77 3.16 2.66 3.3 3.49 3.67 3.02

Silver (Ag) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Sodium (Na) mg/L 0.828 0.8 1.23 0.472 1.32 1.72 0.988 0.643 0.545 <0.050 <0.050 1.47 0.978 1.04 0.991 1.05 1.65 0.568

Strontium (Sr) mg/L 0.0567 0.0375 0.145 0.0167 0.184 0.0449 0.167 0.0351 0.0337 <0.00020 <0.00020 0.0481 0.155 0.0235 0.0663 0.0469 0.209 0.0216

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Thorium (Th) mg/L

Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Uranium (U) mg/L 0.000089 0.000021 0.000586 0.000022 0.000468 0.00114 0.000199 0.000104 0.000091 <0.000010 <0.000010 0.000377 0.00019 0.000193 0.000105 0.000036 0.000988 0.00001

Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Zinc (Zn) mg/L <0.0010 0.0021 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0011 <0.0010 <0.0010 0.0014 <0.0010 <0.0010

Zirconium (Zr) mg/L

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site BK0 H5 H1 H2 H3T H4P travel blank J1 NT1 NT2 H1 field blank J2 BK0 BK1 H1

unknown 

duplicate BK0

Sample Name on Lab Outputs BK0 H5 H1 H2 H3T H4P

TRIP 

BLANK J1 NT1 NT2

DUPLICATE 

(H1)

FIELD 

BLANK J2 BK0 BK1 H1

DUPLICATE 

1 BK0

Lab Sample ID L1354099-9 L1362899-1 L1362899-10 L1362899-11 L1362899-12 L1362899-13 L1362899-14 L1362899-2 L1362899-3 L1362899-4 L1362899-5 L1362899-6 L1362899-7 L1362899-8 L1362899-9 L1383286-1 L1383286-10 L1383286-11

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 27-Aug-13 12-Sep-13 12-Sep-13 12-Sep-13 12-Sep-13 12-Sep-13 12-Sep-13 13-Sep-13 12-Sep-13 12-Sep-13 12-Sep-13 13-Sep-13 13-Sep-13 12-Sep-13 13-Sep-13 23-Oct-13 23-Oct-13 24-Oct-13

Time Sampled 00:00 10:15 12:00 10:40 11:10 09:40 15:15 14:30 16:30 12:10 13:20 12:00 15:40 13:15 00:00 00:00 00:00

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes no yes

Physical Tests

Conductivity uS/cm 276 113 55.8 85 42.1 159 <2.0 290 61.5 53 55 <2.0 45.1 298 223 38.3 35.3 283

Hardness (as CaCO3) mg/L 153 50.6 21.9 35.4 17.4 77.1 <0.50 156 25.4 21.2 21.8 <0.50 20.1 161 118 16 16 170

pH pH units 8.29 7.84 7.75 7.78 7.6 8.07 5.84 8.24 7.68 7.05 7.47 5.84 7.36 8.21 8.22 7.21 7.42 8.27

Total Suspended Solids mg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 15.7 27.3 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1

Total Dissolved Solids mg/L 187 76 43 53 30 94 <10 172 43 36 34 <10 32 177 132 25 28 168

Turbidity NTU 0.23 0.47 0.25 0.67 0.96 0.32 <0.10 0.56 18.8 30 0.44 <0.10 0.36 0.29 0.25 0.2 0.23 0.16

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L 136 42.7 24.9 34.1 6.4 67.3 <2.0 135 20.1 16.1 24.6 <2.0 15.8 148 112 16.2 16.3 147

Alkalinity, Carbonate (as CaCO3) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Alkalinity, Hydroxide (as CaCO3) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Alkalinity, Total (as CaCO3) mg/L 136 42.7 24.9 34.1 6.4 67.3 <2.0 135 20.1 16.1 24.6 <2.0 15.8 148 112 16.2 16.3 147

Ammonia, Total (as N) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0054 0.0067 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Bromide (Br) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Chloride (Cl) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Fluoride (F) mg/L 0.041 0.036 0.044 0.037 <0.020 0.033 <0.020 0.045 0.058 0.053 0.045 <0.020 0.023 0.047 0.031 0.034 <0.020 0.045

Nitrate and Nitrite (as N) mg/L 0.0053 0.108 0.0449 0.126 0.0434 0.189 <0.0051 0.0223 0.0624 0.0611 0.0441 <0.0051 0.0215 0.021 0.0578 0.0442 0.0091 0.0147

Nitrate (as N) mg/L 0.0053 0.108 0.0449 0.126 0.0434 0.189 <0.0050 0.0223 0.0624 0.0611 0.0441 <0.0050 0.0215 0.021 0.0578 0.0442 0.0091 0.0147

Nitrite (as N) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Orthophosphate-Dissolved (as P) mg/L <0.0010 0.0018 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Phosphorus (P)-Total mg/L 0.0029 <0.0020 <0.0020 <0.0020 <0.0020 0.002 <0.0020 <0.0020 0.0094 0.0225 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 0.0025 0.002 <0.0020

Sulfate (SO4) mg/L 14.8 12.7 3.38 8.21 1.5 13.8 <0.50 24.3 8.25 8.07 3.39 <0.50 5.63 16.6 8.22 2.3 1.58 16.7

Cyanides

Cyanide, Weak Acid Diss mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Cyanide, Total mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Thiocyanate (SCN) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organic / Inorganic Carbon

Total Organic Carbon mg/L 1.16 1.2 1.2 1.03 2.03 1.11 <0.50 1.09 0.55 0.98 1.35 <0.50 1.35 1.14 1.14 1.64 2.62 1.05

Total Metals

Aluminum (Al) mg/L 0.0088 0.0117 0.0192 0.0139 0.0209 0.0076 <0.0030 0.0086 1.32 1.94 0.0172 <0.0030 0.0171 0.0077 0.0096 0.0296 0.0385 0.0078

Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00012

Arsenic (As) mg/L 0.00022 0.00017 0.00017 0.00054 <0.00010 0.00024 <0.00010 0.00025 <0.00010 <0.00010 0.00019 <0.00010 <0.00010 0.0002 0.00019 0.00012 <0.00010 0.00022

Barium (Ba) mg/L 0.0165 0.0111 0.00685 0.00949 0.00708 0.00675 <0.000050 0.0159 0.0185 0.0232 0.00679 <0.000050 0.00516 0.0174 0.0105 0.0046 0.00578 0.0153

Beryllium (Be) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Bismuth (Bi) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cadmium (Cd) mg/L <0.000010 0.000028 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Calcium (Ca) mg/L 48.9 15.7 7.37 11.6 6.35 23 <0.050 39.8 8.75 7.59 7.46 <0.050 5.06 51.3 39.2 5.29 5.65 53.2

Chromium (Cr) mg/L 0.0003 <0.00010 0.00014 0.00026 0.0001 <0.00010 <0.00010 <0.00010 0.0028 0.00413 <0.00010 <0.00010 <0.00010 <0.00010 0.00014 0.00014 0.00015 0.00021

Cobalt (Co) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00099 0.00136 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Copper (Cu) mg/L <0.00050 0.00296 <0.00050 0.00058 <0.00050 0.00069 <0.00050 <0.00050 0.00316 0.00335 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00090 <0.0015 0.00071

Iron (Fe) mg/L 0.018 0.01 0.018 0.018 <0.010 <0.010 <0.010 <0.010 1.82 2.67 0.014 <0.010 <0.010 0.012 <0.010 0.013 0.017 0.01

Lead (Pb) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 0.000534 0.000587 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050

Lithium (Li) mg/L 0.00078 <0.00050 0.00101 <0.00050 <0.00050 <0.00050 <0.00050 0.00059 0.00299 0.00396 0.00114 <0.00050 <0.00050 <0.00050 <0.00050 0.00103 <0.00050 0.00104

Magnesium (Mg) mg/L 8.31 2.68 1.06 1.85 0.63 5.34 <0.10 14.1 1.74 1.88 1.09 <0.10 1.91 8.68 5.57 0.75 0.57 8.99

Manganese (Mn) mg/L 0.0006 0.000427 0.000885 0.00106 0.000507 0.00073 <0.000050 0.000382 0.0213 0.0293 0.000747 <0.000050 0.000385 0.000643 0.000389 0.00062 0.000488 0.000733

Mercury (Hg) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Molybdenum (Mo) mg/L 0.000419 0.000169 0.0024 0.00134 0.00159 0.000205 <0.000050 0.000279 0.000335 0.000326 0.00244 <0.000050 <0.000050 0.000359 0.000281 0.0019 0.000658 0.000346

Nickel (Ni) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00372 0.00481 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

Potassium (K) mg/L 0.74 0.703 0.823 1.11 0.573 0.337 <0.050 0.653 1.81 1.9 0.809 <0.050 0.255 0.812 0.63 0.535 0.487 0.743

Selenium (Se) mg/L 0.00014 0.00013 <0.00010 <0.00010 <0.00010 0.00017 <0.00010 0.00028 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00016 <0.00010 <0.00010 <0.00010 0.00018

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site BK0 H5 H1 H2 H3T H4P travel blank J1 NT1 NT2 H1 field blank J2 BK0 BK1 H1

unknown 

duplicate BK0

Sample Name on Lab Outputs BK0 H5 H1 H2 H3T H4P

TRIP 

BLANK J1 NT1 NT2

DUPLICATE 

(H1)

FIELD 

BLANK J2 BK0 BK1 H1

DUPLICATE 

1 BK0

Lab Sample ID L1354099-9 L1362899-1 L1362899-10 L1362899-11 L1362899-12 L1362899-13 L1362899-14 L1362899-2 L1362899-3 L1362899-4 L1362899-5 L1362899-6 L1362899-7 L1362899-8 L1362899-9 L1383286-1 L1383286-10 L1383286-11

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 27-Aug-13 12-Sep-13 12-Sep-13 12-Sep-13 12-Sep-13 12-Sep-13 12-Sep-13 13-Sep-13 12-Sep-13 12-Sep-13 12-Sep-13 13-Sep-13 13-Sep-13 12-Sep-13 13-Sep-13 23-Oct-13 23-Oct-13 24-Oct-13

Time Sampled 00:00 10:15 12:00 10:40 11:10 09:40 15:15 14:30 16:30 12:10 13:20 12:00 15:40 13:15 00:00 00:00 00:00

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes no yes

Total Metals (cont'd)

Silicon (Si) mg/L 4.6 3.32 3.69 3.49 2.59 3.22 <0.050 3.65 4.7 5.8 3.8 <0.050 2.82 4.39 3.19 3.56 3.51 4.35

Silver (Ag) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000018 <0.000010

Sodium (Na) mg/L 1.71 1.09 1.68 1.48 1.02 1.1 <0.050 1.76 0.836 0.667 1.65 <0.050 0.584 1.88 1.08 1.15 0.887 1.81

Strontium (Sr) mg/L 0.226 0.0486 0.0449 0.0476 0.0216 0.0773 <0.00020 0.223 0.0419 0.038 0.0447 <0.00020 0.0223 0.241 0.179 0.0299 0.0183 0.224

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000036 0.000045 0.000012 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Thorium (Th) mg/L

Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.0001 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.147 0.216 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Uranium (U) mg/L 0.00073 0.000039 0.00104 0.000365 0.000233 0.000131 <0.000010 0.00111 0.000239 0.000254 0.00101 <0.000010 0.000012 0.00081 0.000229 0.000935 0.000202 0.00078

Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0031 0.0044 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Zinc (Zn) mg/L <0.0030 0.0035 0.0072 0.0037 <0.0030 <0.0030 <0.0030 <0.0030 0.0071 0.0074 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Zirconium (Zr) mg/L

Dissolved Metals

Dissolved Metals Filtration Location - FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD

Aluminum (Al) mg/L 0.0031 0.0071 0.0121 0.0089 0.017 0.0034 <0.0010 0.0058 0.0196 0.0168 0.0123 <0.0010 0.0102 0.003 0.0039 0.0229 0.0349 0.002

Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Arsenic (As) mg/L 0.00017 0.00019 0.00016 0.00057 0.00011 0.00022 <0.00010 0.00021 <0.00010 <0.00010 0.00016 <0.00010 <0.00010 0.00018 0.00022 0.00012 <0.00010 0.00018

Barium (Ba) mg/L 0.0167 0.0115 0.00661 0.00943 0.00719 0.00673 <0.000050 0.016 0.00604 0.00476 0.00652 <0.000050 0.0051 0.0175 0.0105 0.00473 0.00576 0.0152

Beryllium (Be) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Bismuth (Bi) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cadmium (Cd) mg/L <0.000010 0.000028 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Calcium (Ca) mg/L 48.1 15.8 7.09 11.2 5.99 22.3 <0.050 39.7 8.42 7.07 7.04 <0.050 4.95 50.5 38.1 5.22 5.5 53.6

Chromium (Cr) mg/L <0.00010 <0.00010 0.00024 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Cobalt (Co) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Copper (Cu) mg/L 0.00022 0.00277 0.00031 0.00045 0.00032 0.00057 <0.00020 <0.00020 0.00034 0.00032 0.00029 <0.00020 0.00035 0.00021 0.00027 <0.00020 0.00043 <0.00020

Iron (Fe) mg/L <0.010 <0.010 0.012 <0.010 <0.010 <0.010 <0.010 <0.010 0.014 0.019 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.012 <0.010

Lead (Pb) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050

Lithium (Li) mg/L 0.00082 <0.00050 0.00117 <0.00050 <0.00050 <0.00050 <0.00050 0.00077 0.00067 0.00061 0.00119 <0.00050 <0.00050 <0.00050 <0.00050 0.00088 <0.00050 0.00085

Magnesium (Mg) mg/L 8.02 2.7 1.03 1.78 0.58 5.23 <0.10 13.9 1.05 0.85 1.03 <0.10 1.87 8.55 5.47 0.73 0.55 8.74

Manganese (Mn) mg/L 0.000116 0.000142 0.000345 0.000592 0.000113 0.00034 <0.000050 0.000148 0.00252 0.00263 0.000266 <0.000050 0.000112 0.000135 0.000077 0.000234 0.000184 0.000332

Mercury (Hg) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Molybdenum (Mo) mg/L 0.000326 0.000162 0.00225 0.00121 0.00145 0.000178 <0.000050 0.000263 0.000323 0.000282 0.00223 <0.000050 <0.000050 0.000326 0.000259 0.00175 0.00063 0.000327

Nickel (Ni) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00161 0.00178 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

Potassium (K) mg/L 0.744 0.715 0.811 1.1 0.582 0.34 <0.050 0.664 1.18 0.981 0.815 <0.050 0.244 0.813 0.612 0.534 0.48 0.752

Selenium (Se) mg/L 0.00016 0.00013 <0.00010 <0.00010 <0.00010 0.00015 <0.00010 0.00027 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00016 <0.00010 <0.00010 <0.00010 0.0002

Silicon (Si) mg/L 4.6 3.38 3.6 3.45 2.6 3.24 <0.050 3.68 1.92 1.32 3.66 <0.050 2.77 4.37 3.28 3.57 3.49 4.38

Silver (Ag) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Sodium (Na) mg/L 1.71 1.11 1.64 1.45 1.02 1.1 <0.050 1.74 0.781 0.562 1.63 <0.050 0.569 1.89 1.05 1.19 0.861 1.85

Strontium (Sr) mg/L 0.218 0.0482 0.043 0.0462 0.0208 0.076 <0.00020 0.217 0.0395 0.0355 0.0429 <0.00020 0.0215 0.233 0.176 0.0298 0.0176 0.213

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Thorium (Th) mg/L

Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Uranium (U) mg/L 0.000669 0.000038 0.000936 0.000335 0.000218 0.000127 <0.000010 0.00111 0.000141 0.000104 0.000916 <0.000010 0.000011 0.000787 0.000214 0.000896 0.000203 0.000758

Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Zinc (Zn) mg/L <0.0010 0.0015 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Zirconium (Zr) mg/L

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site BK1 travel blank H2 H3T H4P H5 J1 J2 NT1 NT2 H1 BK1 NT1 NT2 travel blank field blank H2 BK0

Sample Name on Lab Outputs BK1

TRIP 

BLANK H2 H3T H4P H5 J1 J2 NT1 NT2 H1 BK1 NT1 NT2

TRIP 

BLANK

FIELD 

BLANK H2

DUPLICATE 

BK0

Lab Sample ID L1383286-12 L1383286-13 L1383286-2 L1383286-3 L1383286-4 L1383286-5 L1383286-6 L1383286-7 L1383286-8 L1383286-9 L1395271-1 L1395271-10 L1395271-11 L1395271-12 L1395271-13 L1395271-14 L1395271-2 L1395271-3

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 24-Oct-13 24-Oct-13 23-Oct-13 23-Oct-13 23-Oct-13 23-Oct-13 24-Oct-13 24-Oct-13 24-Oct-13 24-Oct-13 21-Nov-13 21-Nov-13 21-Nov-13 21-Nov-13 21-Nov-13 21-Nov-13 21-Nov-13 21-Nov-13

Time Sampled 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Physical Tests

Conductivity uS/cm 191 <2.0 74.6 35 130 86.5 222 39 82.2 82.4 54.4 200 96.3 106 <2.0 <2.0 87.6 302

Hardness (as CaCO3) mg/L 111 <0.50 34 15.6 69 42 129 18 37.3 37.8 22.4 114 42.2 47.7 <0.50 <0.50 39.3 176

pH pH units 8.17 5.65 7.48 7.36 7.63 7.54 8.11 7.53 7.6 7.6 7.92 8.24 7.9 7.83 5.55 5.89 7.76 8.31

Total Suspended Solids mg/L <1.0 <1.0 1.1 <1.0 <1.0 <1.0 <1.0 1.2 <1.0 2.3 1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Dissolved Solids mg/L 111 <10 47 25 79 51 123 27 49 49 45 126 68 78 <10 <10 61 184

Turbidity NTU 0.12 <0.10 0.12 0.15 0.15 <0.10 0.11 0.24 1.66 2.83 0.17 0.11 1.13 1.31 <0.10 <0.10 0.22 0.12

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L 99.5 <2.0 31.2 16.2 61.9 32.7 105 14.1 30.6 29.9 24.2 107 37.2 40.5 <2.0 <2.0 36.7 143

Alkalinity, Carbonate (as CaCO3) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <1.0

Alkalinity, Hydroxide (as CaCO3) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <1.0

Alkalinity, Total (as CaCO3) mg/L 99.5 <2.0 31.2 16.2 61.9 32.7 105 14.1 30.6 29.9 24.2 107 37.2 40.5 <2.0 <2.0 36.7 143

Ammonia, Total (as N) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0052 <0.0050 0.0065 0.0058 <0.0050 <0.0050 <0.0050 <0.0050

Bromide (Br) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Chloride (Cl) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.56 0.68 <0.50 <0.50 <0.50 <0.50

Fluoride (F) mg/L 0.028 <0.020 0.032 <0.020 0.031 0.032 0.041 <0.020 0.079 0.083 0.044 0.029 0.097 0.102 <0.020 <0.020 0.034 0.045

Nitrate and Nitrite (as N) mg/L 0.0437 <0.0051 0.138 0.0086 0.219 0.0427 0.0063 <0.0051 0.14 0.142 0.084 0.0689 0.18 0.185 0.0063 <0.0051 0.177 0.0331

Nitrate (as N) mg/L 0.0437 <0.0050 0.138 0.0086 0.219 0.0427 0.0063 0.005 0.14 0.142 0.084 0.0689 0.18 0.185 0.0063 <0.0050 0.177 0.0331

Nitrite (as N) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Orthophosphate-Dissolved (as P) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Phosphorus (P)-Total mg/L <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 0.0024 0.0066 <0.0020 <0.0020 0.0026 0.0023 <0.0020 <0.0020 <0.0020 <0.0020

Sulfate (SO4) mg/L 8.08 <0.50 6.89 1.58 9.9 11.1 18.7 4.73 9.81 10.4 3.12 8.67 11.4 12.7 <0.50 <0.50 8.52 18

Cyanides

Cyanide, Weak Acid Diss mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Cyanide, Total mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Thiocyanate (SCN) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organic / Inorganic Carbon

Total Organic Carbon mg/L 1.24 <0.50 1.36 2.67 1.28 1.72 1.11 1.88 0.95 0.95 1.18 0.97 0.98 1.18 <0.50 <0.50 0.98 0.91

Total Metals

Aluminum (Al) mg/L 0.0061 <0.0030 0.0135 0.0366 0.0062 0.0077 0.0045 0.122 0.0936 0.117 0.0252 0.0059 0.0651 0.0738 <0.0030 <0.0030 0.0159 0.0063

Antimony (Sb) mg/L 0.00011 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Arsenic (As) mg/L 0.00022 <0.00010 0.00042 <0.00010 0.00024 0.00015 0.00016 0.0002 <0.00010 <0.00010 0.00015 0.00019 <0.00010 <0.00010 <0.00010 <0.00010 0.00048 0.00018

Barium (Ba) mg/L 0.00826 <0.000050 0.00807 0.00605 0.00589 0.00842 0.0112 0.00471 0.00825 0.00811 0.00596 0.00852 0.00921 0.00973 <0.000050 <0.000050 0.00908 0.0154

Beryllium (Be) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Bismuth (Bi) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cadmium (Cd) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.00002 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Calcium (Ca) mg/L 37.7 <0.050 11 5.56 21.3 13.5 33.4 4.67 12.5 12 6.89 35.3 13.4 14.8 <0.050 <0.050 12.2 53.1

Chromium (Cr) mg/L 0.00019 <0.00010 <0.00010 0.00012 0.00022 0.00017 0.00015 0.00029 0.00032 0.00044 <0.00010 0.00015 0.00018 0.00018 <0.00010 <0.00010 <0.00010 <0.00010

Cobalt (Co) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.0001 0.00014 0.00019 <0.00010 <0.00010 0.00023 0.00019 <0.00010 <0.00010 <0.00010 <0.00010

Copper (Cu) mg/L 0.00081 <0.00050 <0.0015 <0.0015 <0.0015 <0.0040 <0.0010 0.00783 <0.0010 <0.0015 <0.00050 <0.00050 0.00051 0.00056 <0.00050 <0.00050 0.00076 <0.00050

Iron (Fe) mg/L <0.010 <0.010 <0.010 0.017 <0.010 <0.010 <0.010 0.22 0.179 0.231 0.02 <0.010 0.202 0.215 <0.010 <0.010 0.019 <0.010

Lead (Pb) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 0.000118 <0.000050 0.000079 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050

Lithium (Li) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00078 <0.00050 0.00134 0.00127 0.0015 <0.00050 0.00153 0.00159 <0.00050 <0.00050 <0.00050 0.00079

Magnesium (Mg) mg/L 5.09 <0.10 1.8 0.55 4.36 2.44 11.2 1.78 1.59 1.61 1.07 5.46 1.87 2.32 <0.10 <0.10 2.13 9.65

Manganese (Mn) mg/L 0.000197 <0.000050 0.000869 0.000495 0.000507 0.00015 0.000491 0.00435 0.00528 0.00655 0.000607 0.000264 0.0114 0.0113 <0.000050 <0.000050 0.00134 0.000594

Mercury (Hg) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Molybdenum (Mo) mg/L 0.000256 <0.000050 0.000931 0.000687 0.000209 0.000131 0.0002 0.000062 0.000468 0.000435 0.0026 0.000274 0.000564 0.000634 <0.000050 <0.000050 0.000847 0.000356

Nickel (Ni) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00072 0.00152 0.00177 <0.00050 <0.00050 0.00169 0.00177 <0.00050 <0.00050 <0.00050 <0.00050

Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

Potassium (K) mg/L 0.537 <0.050 0.91 0.456 0.3 0.521 0.531 0.244 1.34 1.25 0.759 0.525 1.5 1.54 <0.050 <0.050 0.976 0.774

Selenium (Se) mg/L <0.00010 <0.00010 <0.00010 <0.00010 0.00013 0.00014 0.00023 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00021

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site BK1 travel blank H2 H3T H4P H5 J1 J2 NT1 NT2 H1 BK1 NT1 NT2 travel blank field blank H2 BK0

Sample Name on Lab Outputs BK1

TRIP 

BLANK H2 H3T H4P H5 J1 J2 NT1 NT2 H1 BK1 NT1 NT2

TRIP 

BLANK

FIELD 

BLANK H2

DUPLICATE 

BK0

Lab Sample ID L1383286-12 L1383286-13 L1383286-2 L1383286-3 L1383286-4 L1383286-5 L1383286-6 L1383286-7 L1383286-8 L1383286-9 L1395271-1 L1395271-10 L1395271-11 L1395271-12 L1395271-13 L1395271-14 L1395271-2 L1395271-3

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 24-Oct-13 24-Oct-13 23-Oct-13 23-Oct-13 23-Oct-13 23-Oct-13 24-Oct-13 24-Oct-13 24-Oct-13 24-Oct-13 21-Nov-13 21-Nov-13 21-Nov-13 21-Nov-13 21-Nov-13 21-Nov-13 21-Nov-13 21-Nov-13

Time Sampled 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Total Metals (cont'd)

Silicon (Si) mg/L 3.27 <0.050 3.76 3.46 3.36 3.28 3.29 3 3.1 2.8 4.83 3 3.51 3.47 <0.050 <0.050 3.9 4.25

Silver (Ag) mg/L <0.000010 <0.000010 0.000011 <0.000010 0.000024 0.000019 0.000014 0.000023 0.00002 0.000021 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Sodium (Na) mg/L 1.07 <0.050 1.28 0.878 0.986 0.899 1.39 0.53 1.19 1.1 1.87 1.06 1.62 1.7 <0.050 <0.050 1.49 2.04

Strontium (Sr) mg/L 0.145 <0.00020 0.0424 0.0177 0.0648 0.0395 0.165 0.0201 0.0622 0.0656 0.0418 0.154 0.0711 0.0812 <0.00020 <0.00020 0.0463 0.226

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Thorium (Th) mg/L

Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.012 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Uranium (U) mg/L 0.000178 <0.000010 0.000299 0.000207 0.0001 0.000026 0.000667 0.000021 0.00028 0.000287 0.00131 0.000201 0.000356 0.000455 <0.000010 <0.000010 0.000302 0.000904

Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Zinc (Zn) mg/L <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 0.0033 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Zirconium (Zr) mg/L

Dissolved Metals

Dissolved Metals Filtration Location - FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD

Aluminum (Al) mg/L 0.0035 <0.0010 0.0122 0.0324 0.0039 0.0073 0.0029 0.0153 0.0153 0.0163 0.0189 0.0021 0.0111 0.0121 <0.0010 <0.0010 0.009 0.0014

Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Arsenic (As) mg/L 0.00018 <0.00010 0.00039 <0.00010 0.00022 0.00014 0.00015 <0.00010 <0.00010 <0.00010 0.00014 0.00017 <0.00010 <0.00010 <0.00010 <0.00010 0.00041 0.00016

Barium (Ba) mg/L 0.00832 <0.000050 0.00788 0.00593 0.00588 0.00799 0.0112 0.00421 0.00726 0.00739 0.00584 0.00822 0.00874 0.00897 <0.000050 <0.000050 0.00889 0.0149

Beryllium (Be) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Bismuth (Bi) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cadmium (Cd) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000017 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Calcium (Ca) mg/L 36.4 <0.050 10.8 5.38 20.8 13 33.3 4.46 12.4 12.5 7.31 37 14 15.6 <0.050 <0.050 12.5 55.3

Chromium (Cr) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Cobalt (Co) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.0001 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Copper (Cu) mg/L 0.0004 <0.00020 0.00054 0.0004 0.00056 0.00311 <0.00020 0.0005 0.00036 0.00037 0.00031 0.00024 0.00033 0.00038 <0.00020 <0.00020 0.00054 <0.00020

Iron (Fe) mg/L <0.010 <0.010 <0.010 0.012 <0.010 <0.010 <0.010 <0.010 0.053 0.064 <0.010 <0.010 0.096 0.103 <0.010 <0.010 <0.010 <0.010

Lead (Pb) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050

Lithium (Li) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00078 <0.00050 0.00118 0.00116 0.00173 <0.00050 0.00156 0.00163 <0.00050 <0.00050 <0.00050 0.00083

Magnesium (Mg) mg/L 4.82 <0.10 1.7 0.53 4.13 2.31 11.1 1.66 1.51 1.61 1.01 5.16 1.76 2.15 <0.10 <0.10 1.97 9.18

Manganese (Mn) mg/L <0.000050 <0.000050 0.000563 0.000194 0.000199 0.000074 0.000406 0.000131 0.00297 0.00329 0.00032 <0.000050 0.00801 0.00772 <0.000050 <0.000050 0.000655 0.000358

Mercury (Hg) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Molybdenum (Mo) mg/L 0.000236 <0.000050 0.000863 0.000613 0.000177 0.000107 0.000188 <0.000050 0.000453 0.000441 0.00247 0.000239 0.000533 0.000591 <0.000050 <0.000050 0.000706 0.000335

Nickel (Ni) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00129 0.00154 <0.00050 <0.00050 0.0015 0.00151 <0.00050 <0.00050 <0.00050 <0.00050

Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

Potassium (K) mg/L 0.525 <0.050 0.891 0.451 0.282 0.503 0.53 0.227 1.31 1.26 0.741 0.507 1.46 1.47 <0.050 <0.050 0.963 0.758

Selenium (Se) mg/L <0.00010 <0.00010 <0.00010 <0.00010 0.00011 0.00014 0.0002 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00019

Silicon (Si) mg/L 3.21 <0.050 3.69 3.43 3.28 3.19 3.33 2.83 2.99 2.77 4.84 2.98 3.4 3.33 <0.050 <0.050 3.83 4.24

Silver (Ag) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Sodium (Na) mg/L 1.04 <0.050 1.25 0.832 0.958 0.861 1.3 0.51 1.16 1.1 1.86 1.02 1.66 1.63 <0.050 <0.050 1.45 1.99

Strontium (Sr) mg/L 0.142 <0.00020 0.0418 0.0182 0.0651 0.0378 0.161 0.019 0.0623 0.0699 0.0414 0.142 0.0689 0.079 <0.00020 <0.00020 0.0435 0.224

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Thorium (Th) mg/L

Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Uranium (U) mg/L 0.000158 <0.000010 0.000277 0.000195 0.000095 0.000024 0.000634 0.000014 0.00027 0.000277 0.00123 0.000185 0.00032 0.000431 <0.000010 <0.000010 0.000269 0.000841

Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Zinc (Zn) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.002 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Zirconium (Zr) mg/L

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site H3T H4P H5 J1 J2 BK0 H1 J1 BK1 travel blank H2 H3T H4P H5 NT1 NT2 BK1 BK0

Sample Name on Lab Outputs H3T H4P H5 J1 J2 BK0 H1 J1

DUPLICATE-

BK1-D

TRIP 

BLANK H2 H3T H4P H5 NT1 NT2 BK1 BK0

Lab Sample ID L1395271-4 L1395271-5 L1395271-6 L1395271-7 L1395271-8 L1395271-9 L1415528-1 L1415528-10 L1415528-11 L1415528-12 L1415528-2 L1415528-3 L1415528-4 L1415528-5 L1415528-6 L1415528-7 L1415528-8 L1415528-9

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 21-Nov-13 21-Nov-13 21-Nov-13 21-Nov-13 21-Nov-13 21-Nov-13 24-Jan-14 23-Jan-14 23-Jan-14 24-Jan-14 24-Jan-14 24-Jan-14 24-Jan-14 24-Jan-14 23-Jan-14 23-Jan-14 23-Jan-14 23-Jan-14

Time Sampled 00:00 00:00 00:00 00:00 00:00 00:00 13:05 11:55 14:05 16:20 14:19 13:45 15:20 15:00 16:00 10:15 11:15 14:00

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Physical Tests

Conductivity uS/cm 42.8 137 92.2 268 38.4 302 59.5 281 216 <2.0 97.9 49.2 146 102 102 108 216 321

Hardness (as CaCO3) mg/L 18.9 69 43.5 151 17.7 176 25 154 116 <0.50 43.1 21.9 71.8 47.1 44.7 47.4 118 176

pH pH units 7.89 7.94 7.8 8.26 7.86 8.33 7.63 8.25 8.21 5.52 7.76 7.55 7.96 7.76 7.78 7.8 8.18 8.3

Total Suspended Solids mg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Dissolved Solids mg/L 40 91 64 166 40 193 41 163 127 <10 64 37 86 65 69 70 127 191

Turbidity NTU 0.14 0.2 0.17 0.14 0.14 0.12 0.23 0.17 0.2 <0.10 0.18 0.2 0.13 0.18 0.77 1.32 0.2 0.19

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L 20.6 68.6 34.8 131 13.9 143 25.3 122 98.3 <2.0 38.1 21.1 61.7 35.5 36.7 38.3 104 149

Alkalinity, Carbonate (as CaCO3) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <1.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 1.9

Alkalinity, Hydroxide (as CaCO3) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <1.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <1.0

Alkalinity, Total (as CaCO3) mg/L 20.6 68.6 34.8 131 13.9 143 25.3 122 98.3 <2.0 38.1 21.1 61.7 35.5 36.7 38.3 104 151

Ammonia, Total (as N) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Bromide (Br) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Chloride (Cl) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.59 0.66 <0.50 <0.50

Fluoride (F) mg/L <0.020 0.031 0.032 0.045 0.021 0.047 0.04 0.041 0.026 <0.020 0.033 <0.020 0.03 0.029 0.1 0.102 0.028 0.044

Nitrate and Nitrite (as N) mg/L 0.0436 0.247 0.094 0.0152 0.0173 0.0307 0.117 0.0687 0.103 <0.0051 0.206 0.0836 0.306 0.12 0.184 0.185 0.103 0.0492

Nitrate (as N) mg/L 0.0436 0.247 0.094 0.0135 0.0173 0.0307 0.117 0.0687 0.103 <0.0050 0.206 0.0836 0.306 0.12 0.184 0.185 0.103 0.0492

Nitrite (as N) mg/L <0.0010 <0.0010 <0.0010 0.0017 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Orthophosphate-Dissolved (as P) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Phosphorus (P)-Total mg/L <0.0020 <0.0020 <0.0020 0.0034 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 0.0029 0.0022 <0.0020 <0.0020

Sulfate (SO4) mg/L 1.97 9.97 12.3 24.4 4.97 18.1 3.7 25 8.96 <0.50 9.74 2.29 11.8 13.7 11.6 12.4 8.95 20.6

Cyanides

Cyanide, Weak Acid Diss mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Cyanide, Total mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Thiocyanate (SCN) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organic / Inorganic Carbon

Total Organic Carbon mg/L 1.99 0.69 1.15 1.38 1.54 0.82 1.22 0.66 0.96 <0.50 1.02 1.85 0.9 1.24 0.81 0.92 0.82 0.94

Total Metals

Aluminum (Al) mg/L 0.0319 0.0056 0.0083 0.0043 0.0174 0.0049 0.0149 0.0036 0.006 <0.0030 0.0075 0.0188 0.0041 0.0055 0.0274 0.0388 0.0042 0.0062

Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Arsenic (As) mg/L 0.00011 0.00025 0.00016 0.00019 <0.00010 0.0002 0.00017 0.00018 0.00019 <0.00010 0.00049 0.0001 0.00021 0.00014 <0.00010 <0.00010 0.0002 0.0002

Barium (Ba) mg/L 0.00682 0.00559 0.00787 0.0125 0.00419 0.0154 0.00633 0.012 0.00855 <0.000050 0.00975 0.00709 0.00554 0.0087 0.00896 0.00957 0.00877 0.0157

Beryllium (Be) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Bismuth (Bi) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cadmium (Cd) mg/L <0.000010 <0.000010 0.000019 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000022 <0.000010 <0.000010 <0.000010 <0.000010

Calcium (Ca) mg/L 6.38 20.6 13.1 36.8 4.12 53.3 7.86 37.6 37.8 <0.050 13.7 7.31 20.6 14.6 14.4 15.2 37.5 55.2

Chromium (Cr) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00013 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00013 0.00014 0.00013 <0.00010

Cobalt (Co) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Copper (Cu) mg/L <0.00050 0.00061 0.0027 <0.00050 0.00052 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00052 <0.00050 <0.00050 0.00221 <0.00050 <0.00050 <0.00050 <0.00050

Iron (Fe) mg/L 0.018 <0.010 <0.010 <0.010 <0.010 <0.010 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.131 0.137 <0.010 0.014

Lead (Pb) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 0.000056 <0.000050 0.00005

Lithium (Li) mg/L <0.00050 <0.00050 <0.00050 0.00119 <0.00050 0.00079 0.00158 0.00108 <0.00050 <0.00050 0.00075 <0.00050 <0.00050 <0.00050 0.00162 0.00177 <0.00050 0.00099

Magnesium (Mg) mg/L 0.69 4.46 2.54 14.7 1.75 9.97 1.21 14.6 5.52 <0.10 2.25 0.75 4.57 2.63 1.87 2.15 5.4 10.4

Manganese (Mn) mg/L 0.000431 0.000476 0.000158 0.00138 0.000339 0.000507 0.000431 0.000087 0.00016 <0.000050 0.000673 0.000206 0.000333 0.000098 0.00421 0.00382 0.00009 0.000652

Mercury (Hg) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Molybdenum (Mo) mg/L 0.000675 0.000203 0.000126 0.00023 <0.000050 0.000348 0.00202 0.000256 0.000281 <0.000050 0.000848 0.0007 0.000207 0.000173 0.000649 0.000658 0.000314 0.000364

Nickel (Ni) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00122 0.00122 <0.00050 <0.00050

Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

Potassium (K) mg/L 0.508 0.297 0.519 0.68 0.212 0.789 0.801 0.552 0.552 <0.050 1.08 0.532 0.283 0.558 1.54 1.54 0.557 0.812

Selenium (Se) mg/L <0.00010 0.00012 0.00018 0.00031 <0.00010 0.0002 <0.00010 0.00035 <0.00010 <0.00010 <0.00010 <0.00010 0.00014 0.00021 <0.00010 <0.00010 0.0001 0.00026

Notes:

*See methods for discussion on excluded samples.
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Appendix 2a.  Laboratory Water Quality Data, Harper Creek Project, 2007 to 2014

Site H3T H4P H5 J1 J2 BK0 H1 J1 BK1 travel blank H2 H3T H4P H5 NT1 NT2 BK1 BK0

Sample Name on Lab Outputs H3T H4P H5 J1 J2 BK0 H1 J1

DUPLICATE-

BK1-D

TRIP 

BLANK H2 H3T H4P H5 NT1 NT2 BK1 BK0

Lab Sample ID L1395271-4 L1395271-5 L1395271-6 L1395271-7 L1395271-8 L1395271-9 L1415528-1 L1415528-10 L1415528-11 L1415528-12 L1415528-2 L1415528-3 L1415528-4 L1415528-5 L1415528-6 L1415528-7 L1415528-8 L1415528-9

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 21-Nov-13 21-Nov-13 21-Nov-13 21-Nov-13 21-Nov-13 21-Nov-13 24-Jan-14 23-Jan-14 23-Jan-14 24-Jan-14 24-Jan-14 24-Jan-14 24-Jan-14 24-Jan-14 23-Jan-14 23-Jan-14 23-Jan-14 23-Jan-14

Time Sampled 00:00 00:00 00:00 00:00 00:00 00:00 13:05 11:55 14:05 16:20 14:19 13:45 15:20 15:00 16:00 10:15 11:15 14:00

Depth for Lake Samples (m)

COC Number

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Total Metals (cont'd)

Silicon (Si) mg/L 3.76 3.15 3.03 3.39 2.72 4.29 4.42 3.12 2.98 0.053 3.86 3.6 2.86 2.89 3.39 3.38 2.94 4.3

Silver (Ag) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000024 0.000012 0.000011 <0.000010 0.000017 0.000018 0.000017 0.000016 0.000016 0.000016 0.000013 0.000013

Sodium (Na) mg/L 1.01 1.02 0.982 1.7 0.521 2.09 1.88 1.85 1.15 <0.050 1.71 1.15 1.09 1.09 1.7 1.74 1.15 2.18

Strontium (Sr) mg/L 0.0208 0.0629 0.0396 0.199 0.0189 0.232 0.0414 0.201 0.157 <0.00020 0.0506 0.0225 0.0641 0.0422 0.0754 0.0825 0.165 0.249

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Thorium (Th) mg/L

Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Uranium (U) mg/L 0.000216 0.000118 0.000031 0.000998 0.000019 0.000901 0.00132 0.00124 0.00023 <0.000010 0.000331 0.000201 0.000128 0.000037 0.000356 0.000395 0.000241 0.00108

Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Zinc (Zn) mg/L <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 0.0183 <0.0030 <0.0030

Zirconium (Zr) mg/L

Dissolved Metals

Dissolved Metals Filtration Location - FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD

Aluminum (Al) mg/L 0.0263 0.0056 0.0061 0.0021 0.0135 0.0011 0.0109 0.002 0.0027 <0.0010 0.0063 0.0172 0.0025 0.0046 0.0079 0.0075 0.0029 0.0013

Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Arsenic (As) mg/L <0.00010 0.00021 0.00013 0.00017 <0.00010 0.00015 0.00014 0.00017 0.00017 <0.00010 0.00047 <0.00010 0.00018 0.00012 <0.00010 <0.00010 0.00019 0.00017

Barium (Ba) mg/L 0.00647 0.00566 0.00791 0.0123 0.00401 0.0148 0.00628 0.012 0.00871 <0.000050 0.00984 0.00702 0.00546 0.00872 0.00879 0.00916 0.00874 0.0156

Beryllium (Be) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Bismuth (Bi) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cadmium (Cd) mg/L <0.000010 0.000011 0.00002 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000019 <0.000010 <0.000010 <0.000010 <0.000010

Calcium (Ca) mg/L 6.54 20.9 13.5 38.2 4.43 55.4 8.03 37.6 37.6 <0.050 13.7 7.54 21.2 14.7 14.9 15.6 38.2 53.7

Chromium (Cr) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Cobalt (Co) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Copper (Cu) mg/L 0.00034 0.001 0.00251 0.00026 0.00042 0.00021 0.00025 <0.00020 <0.00020 <0.00020 0.00045 0.00031 0.00044 0.00209 0.00033 0.00031 0.00026 <0.00020

Iron (Fe) mg/L 0.013 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.059 0.057 <0.010 <0.010

Lead (Pb) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050

Lithium (Li) mg/L <0.00050 <0.00050 <0.00050 0.00115 <0.00050 0.00081 0.0016 0.00094 <0.00050 <0.00050 0.00065 <0.00050 <0.00050 <0.00050 0.00147 0.00148 <0.00050 0.0009

Magnesium (Mg) mg/L 0.64 4.09 2.37 13.6 1.61 9.18 1.19 14.6 5.5 <0.10 2.16 0.75 4.57 2.55 1.84 2.08 5.48 10.2

Manganese (Mn) mg/L 0.00166 0.000353 <0.000050 0.00135 <0.000050 0.00033 0.000138 <0.000050 <0.000050 <0.000050 0.000526 <0.000050 0.000124 <0.000050 0.00322 0.00252 <0.000050 <0.000050

Mercury (Hg) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Molybdenum (Mo) mg/L 0.000615 0.000262 0.000122 0.000226 <0.000050 0.000316 0.00208 0.000241 0.000279 <0.000050 0.000742 0.000633 0.00017 0.000148 0.000608 0.000579 0.000278 0.000328

Nickel (Ni) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00114 0.00115 <0.00050 <0.00050

Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

Potassium (K) mg/L 0.491 0.316 0.505 0.66 0.205 0.753 0.773 0.543 0.547 <0.050 1.08 0.528 0.282 0.545 1.53 1.49 0.549 0.806

Selenium (Se) mg/L <0.00010 0.00011 0.00018 0.0003 <0.00010 0.00022 <0.00010 0.00038 <0.00010 <0.00010 <0.00010 <0.00010 0.00016 0.00022 <0.00010 <0.00010 0.00011 0.00027

Silicon (Si) mg/L 3.63 3.09 2.97 3.33 2.68 4.22 4.41 3.09 2.97 0.052 3.79 3.67 2.88 2.85 3.37 3.32 2.94 4.17

Silver (Ag) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Sodium (Na) mg/L 0.973 1.02 0.941 1.61 0.5 1.97 1.83 1.8 1.12 <0.050 1.66 1.12 1.07 1.06 1.67 1.7 1.12 2.11

Strontium (Sr) mg/L 0.0198 0.0593 0.0377 0.186 0.0178 0.219 0.0443 0.191 0.159 <0.00020 0.0494 0.0222 0.0624 0.0401 0.0758 0.0797 0.154 0.236

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Thorium (Th) mg/L

Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Uranium (U) mg/L 0.000196 0.000107 0.000028 0.000918 0.000016 0.000863 0.00133 0.00119 0.000227 <0.000010 0.00029 0.000192 0.00012 0.000034 0.000334 0.000371 0.000229 0.00101

Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Zinc (Zn) mg/L <0.0010 0.0018 0.0017 0.0014 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0015 <0.0010 <0.0010 <0.0010 <0.0010

Zirconium (Zr) mg/L

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site S1

unknown 

duplicate S2 J1 J2 BK2 BK1 BK0 H2 H1 S1 S2 H1 H2 BK0 BK1 J1 J2

Sample Name on Lab Outputs S1 DI S2 JONES CR 1 JONES  CR 2

BAKER 2 

(BK2)

BAKER 1 

(BK1)

BAKER 0 

(BK0)

HARPER 2 

(H2)

HARPER 1 

(H1) S1 S2 H1 H2 BK0 BK1 J1 J2

Lab Sample ID L523882-1 L523882-10 L523882-2 L523882-3 L523882-4 L523882-5 L523882-6 L523882-7 L523882-8 L523882-9 L534562-1 L534562-2 L534562-3 L534562-4 L534562-5 L534562-6 L534562-7 L534562-8

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 24-Jun-07 25-Jun-07 24-Jun-07 25-Jun-07 25-Jun-07 25-Jun-07 25-Jun-07 25-Jun-07 25-Jun-07 25-Jun-07 24-Jul-07 24-Jul-07 24-Jul-07 24-Jul-07 23-Jul-07 24-Jul-07 24-Jul-07 24-Jul-07

Time Sampled 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 13:40 14:40 14:30 16:09 20:30 11:00 09:20 10:11

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes no yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Physical Tests 

Conductivity uS/cm 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Hardness (as CaCO3) mg/L 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7

pH pH units 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Total Suspended Solids mg/L 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Total Dissolved Solids mg/L

Turbidity NTU 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Anions and Nutrients 

Alkalinity, Bicarbonate (as CaCO3) mg/L

Alkalinity, Carbonate (as CaCO3) mg/L

Alkalinity, Hydroxide (as CaCO3) mg/L

Alkalinity, Total (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Ammonia, Total (as N) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Bromide (Br) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chloride (Cl) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Fluoride (F) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrate and Nitrite (as N) mg/L

Nitrate (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Nitrite (as N) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Orthophosphate-Dissolved (as P) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P)-Total mg/L 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

Sulfate (SO4) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Cyanides

Cyanide, Weak Acid Diss mg/L

Cyanide, Total mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Antimony (Sb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Arsenic (As) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Barium (Ba) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Beryllium (Be) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Bismuth (Bi) mg/L

Boron (B) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Cadmium (Cd) mg/L 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017

Calcium (Ca) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Chromium (Cr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Cobalt (Co) mg/L 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003

Copper (Cu) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Iron (Fe) mg/L 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03

Lead (Pb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Lithium (Li) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Magnesium (Mg) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Manganese (Mn) mg/L 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003

Mercury (Hg) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Molybdenum (Mo) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Nickel (Ni) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Selenium (Se) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site S1

unknown 

duplicate S2 J1 J2 BK2 BK1 BK0 H2 H1 S1 S2 H1 H2 BK0 BK1 J1 J2

Sample Name on Lab Outputs S1 DI S2 JONES CR 1 JONES  CR 2

BAKER 2 

(BK2)

BAKER 1 

(BK1)

BAKER 0 

(BK0)

HARPER 2 

(H2)

HARPER 1 

(H1) S1 S2 H1 H2 BK0 BK1 J1 J2

Lab Sample ID L523882-1 L523882-10 L523882-2 L523882-3 L523882-4 L523882-5 L523882-6 L523882-7 L523882-8 L523882-9 L534562-1 L534562-2 L534562-3 L534562-4 L534562-5 L534562-6 L534562-7 L534562-8

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 24-Jun-07 25-Jun-07 24-Jun-07 25-Jun-07 25-Jun-07 25-Jun-07 25-Jun-07 25-Jun-07 25-Jun-07 25-Jun-07 24-Jul-07 24-Jul-07 24-Jul-07 24-Jul-07 23-Jul-07 24-Jul-07 24-Jul-07 24-Jul-07

Time Sampled 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 13:40 14:40 14:30 16:09 20:30 11:00 09:20 10:11

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes no yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Total Metals (cont'd)

Silicon (Si) mg/L

Silver (Ag) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Sodium (Na) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Strontium (Sr) mg/L

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Titanium (Ti) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Uranium (U) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Vanadium (V) mg/L 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03

Zinc (Zn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zirconium (Zr) mg/L

Dissolved Metals

Aluminum (Al) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Antimony (Sb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Arsenic (As) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Barium (Ba) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Beryllium (Be) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Bismuth (Bi) mg/L

Boron (B) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Cadmium (Cd) mg/L 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017

Calcium (Ca) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Chromium (Cr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Cobalt (Co) mg/L 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003

Copper (Cu) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Iron (Fe) mg/L 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03

Lead (Pb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Lithium (Li) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Magnesium (Mg) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Manganese (Mn) mg/L 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003

Mercury (Hg) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Molybdenum (Mo) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Nickel (Ni) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Selenium (Se) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Silicon (Si) mg/L

Silver (Ag) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Sodium (Na) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Strontium (Sr) mg/L

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Titanium (Ti) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Uranium (U) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Vanadium (V) mg/L 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03

Zinc (Zn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zirconium (Zr) mg/L

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site S1 S1 S2 H1 H2 BK0 BK1 J1 J2

unknown 

duplicate H1 H1 H2 S1 S2 J2 BK1 BK0

Sample Name on Lab Outputs D1 S1 S2 H1 H2 BH-0 BK-1 J1 J2 D1 H1 H1-1 H2 S1 S2 J2 BK1 BK0

Lab Sample ID L534562-9 L547178-1 L547178-2 L547178-3 L547178-4 L547178-5 L547178-6 L547178-7 L547178-8 L547178-9 L560513-1 L560513-2 L560513-3 L560513-4 L560513-5 L560513-6 L560513-7 L560513-8

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 24-Jul-07 24-Aug-07 24-Aug-07 24-Aug-07 24-Aug-07 24-Aug-07 24-Aug-07 24-Aug-07 24-Aug-07 24-Aug-07 27-Sep-07 27-Sep-07 27-Sep-07 27-Sep-07 27-Sep-07 27-Sep-07 27-Sep-07 27-Sep-07

Time Sampled 13:40 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes no yes yes yes yes yes yes yes yes

Detection Limits

Physical Tests 

Conductivity uS/cm 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Hardness (as CaCO3) mg/L 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7

pH pH units 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Total Suspended Solids mg/L 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Total Dissolved Solids mg/L

Turbidity NTU 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Anions and Nutrients 

Alkalinity, Bicarbonate (as CaCO3) mg/L

Alkalinity, Carbonate (as CaCO3) mg/L

Alkalinity, Hydroxide (as CaCO3) mg/L

Alkalinity, Total (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Ammonia, Total (as N) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Bromide (Br) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chloride (Cl) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Fluoride (F) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrate and Nitrite (as N) mg/L

Nitrate (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Nitrite (as N) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Orthophosphate-Dissolved (as P) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P)-Total mg/L 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

Sulfate (SO4) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Cyanides

Cyanide, Weak Acid Diss mg/L

Cyanide, Total mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Antimony (Sb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Arsenic (As) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Barium (Ba) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Beryllium (Be) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Bismuth (Bi) mg/L

Boron (B) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Cadmium (Cd) mg/L 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017

Calcium (Ca) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Chromium (Cr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Cobalt (Co) mg/L 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003

Copper (Cu) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Iron (Fe) mg/L 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03

Lead (Pb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Lithium (Li) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Magnesium (Mg) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Manganese (Mn) mg/L 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003

Mercury (Hg) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Molybdenum (Mo) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Nickel (Ni) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Selenium (Se) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site S1 S1 S2 H1 H2 BK0 BK1 J1 J2

unknown 

duplicate H1 H1 H2 S1 S2 J2 BK1 BK0

Sample Name on Lab Outputs D1 S1 S2 H1 H2 BH-0 BK-1 J1 J2 D1 H1 H1-1 H2 S1 S2 J2 BK1 BK0

Lab Sample ID L534562-9 L547178-1 L547178-2 L547178-3 L547178-4 L547178-5 L547178-6 L547178-7 L547178-8 L547178-9 L560513-1 L560513-2 L560513-3 L560513-4 L560513-5 L560513-6 L560513-7 L560513-8

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 24-Jul-07 24-Aug-07 24-Aug-07 24-Aug-07 24-Aug-07 24-Aug-07 24-Aug-07 24-Aug-07 24-Aug-07 24-Aug-07 27-Sep-07 27-Sep-07 27-Sep-07 27-Sep-07 27-Sep-07 27-Sep-07 27-Sep-07 27-Sep-07

Time Sampled 13:40 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes no yes yes yes yes yes yes yes yes

Detection Limits

Total Metals (cont'd)

Silicon (Si) mg/L

Silver (Ag) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Sodium (Na) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Strontium (Sr) mg/L

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Titanium (Ti) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Uranium (U) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Vanadium (V) mg/L 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zinc (Zn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zirconium (Zr) mg/L

Dissolved Metals

Aluminum (Al) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Antimony (Sb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Arsenic (As) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Barium (Ba) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Beryllium (Be) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Bismuth (Bi) mg/L

Boron (B) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Cadmium (Cd) mg/L 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017

Calcium (Ca) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Chromium (Cr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Cobalt (Co) mg/L 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003

Copper (Cu) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Iron (Fe) mg/L 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03

Lead (Pb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Lithium (Li) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Magnesium (Mg) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Manganese (Mn) mg/L 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003

Mercury (Hg) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Molybdenum (Mo) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Nickel (Ni) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Selenium (Se) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Silicon (Si) mg/L

Silver (Ag) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Sodium (Na) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Strontium (Sr) mg/L

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Titanium (Ti) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Uranium (U) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Vanadium (V) mg/L 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zinc (Zn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zirconium (Zr) mg/L

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site S1 A1 S2 H1 H2 BK0 BK1 J1 J2

unknown 

duplicate BK0 BK2 J1 J2 H1 H3 S1 A1

Sample Name on Lab Outputs S1 A1 S2 H1 H2 BH-0 BH-1 J1 J2 D1 BKO BK2 J1 J2 H1 H3 S1 A1

Lab Sample ID L573334-1 L573334-10 L573334-2 L573334-3 L573334-4 L573334-5 L573334-6 L573334-7 L573334-8 L573334-9 L585573-1 L585573-2 L585573-3 L585573-4 L585573-5 L585573-6 L585573-7 L585573-8

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 30-Oct-07 30-Oct-07 30-Oct-07 30-Oct-07 30-Oct-07 30-Oct-07 30-Oct-07 30-Oct-07 30-Oct-07 30-Oct-07 5-Dec-07 6-Dec-07 6-Dec-07 6-Dec-07 7-Dec-07 7-Dec-07 7-Dec-07 5-Dec-07

Time Sampled 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 16:40 10:37 14:00 11:30 10:00 00:00 11:36 16:10

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes no yes yes yes yes yes no yes yes

Detection Limits

Physical Tests 

Conductivity uS/cm 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Hardness (as CaCO3) mg/L 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7

pH pH units 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Total Suspended Solids mg/L 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Total Dissolved Solids mg/L

Turbidity NTU 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Anions and Nutrients 

Alkalinity, Bicarbonate (as CaCO3) mg/L

Alkalinity, Carbonate (as CaCO3) mg/L

Alkalinity, Hydroxide (as CaCO3) mg/L

Alkalinity, Total (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Ammonia, Total (as N) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Bromide (Br) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chloride (Cl) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Fluoride (F) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrate and Nitrite (as N) mg/L

Nitrate (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Nitrite (as N) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Orthophosphate-Dissolved (as P) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P)-Total mg/L 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

Sulfate (SO4) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Cyanides

Cyanide, Weak Acid Diss mg/L

Cyanide, Total mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Antimony (Sb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Arsenic (As) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Barium (Ba) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Beryllium (Be) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Bismuth (Bi) mg/L

Boron (B) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Cadmium (Cd) mg/L 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Chromium (Cr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Cobalt (Co) mg/L 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003

Copper (Cu) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Iron (Fe) mg/L 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03

Lead (Pb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Lithium (Li) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Magnesium (Mg) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Manganese (Mn) mg/L 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003

Mercury (Hg) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Molybdenum (Mo) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Nickel (Ni) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Selenium (Se) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site S1 A1 S2 H1 H2 BK0 BK1 J1 J2

unknown 

duplicate BK0 BK2 J1 J2 H1 H3 S1 A1

Sample Name on Lab Outputs S1 A1 S2 H1 H2 BH-0 BH-1 J1 J2 D1 BKO BK2 J1 J2 H1 H3 S1 A1

Lab Sample ID L573334-1 L573334-10 L573334-2 L573334-3 L573334-4 L573334-5 L573334-6 L573334-7 L573334-8 L573334-9 L585573-1 L585573-2 L585573-3 L585573-4 L585573-5 L585573-6 L585573-7 L585573-8

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 30-Oct-07 30-Oct-07 30-Oct-07 30-Oct-07 30-Oct-07 30-Oct-07 30-Oct-07 30-Oct-07 30-Oct-07 30-Oct-07 5-Dec-07 6-Dec-07 6-Dec-07 6-Dec-07 7-Dec-07 7-Dec-07 7-Dec-07 5-Dec-07

Time Sampled 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 16:40 10:37 14:00 11:30 10:00 00:00 11:36 16:10

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes no yes yes yes yes yes no yes yes

Detection Limits

Total Metals (cont'd)

Silicon (Si) mg/L

Silver (Ag) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Sodium (Na) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Strontium (Sr) mg/L

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Titanium (Ti) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Uranium (U) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Vanadium (V) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zinc (Zn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zirconium (Zr) mg/L

Dissolved Metals

Aluminum (Al) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Antimony (Sb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Arsenic (As) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Barium (Ba) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Beryllium (Be) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Bismuth (Bi) mg/L

Boron (B) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Cadmium (Cd) mg/L 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.000017 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Chromium (Cr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Cobalt (Co) mg/L 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003

Copper (Cu) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Iron (Fe) mg/L 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03

Lead (Pb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Lithium (Li) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Magnesium (Mg) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Manganese (Mn) mg/L 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003

Mercury (Hg) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Molybdenum (Mo) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Nickel (Ni) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Selenium (Se) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Silicon (Si) mg/L

Silver (Ag) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Sodium (Na) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Strontium (Sr) mg/L

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Titanium (Ti) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Uranium (U) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Vanadium (V) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zinc (Zn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zirconium (Zr) mg/L

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site S2 H1 S1 S2 BK0 BK1 J1 J2 H3 A1 BK0 BK1 J1 J2 H1 H3 S1 S2

Sample Name on Lab Outputs S2 H1 S1 S2 BK0 BK1 J1 J2 H3 A1 BK-0 BK-1 J1 J2 H1 H3 S1 S2

Lab Sample ID L585878-1 L597160-1 L597160-2 L597160-3 L597160-4 L597160-5 L597160-6 L597160-7 L597160-8 L597160-9 L612154-1 L612154-2 L612154-3 L612154-4 L612154-5 L612154-6 L612154-7 L612154-8

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 7-Dec-07 23-Jan-08 23-Jan-08 23-Jan-08 23-Jan-08 23-Jan-08 23-Jan-08 23-Jan-08 23-Jan-08 23-Jan-08 18-Mar-08 18-Mar-08 18-Mar-08 18-Mar-08 18-Mar-08 18-Mar-08 18-Mar-08 18-Mar-08

Time Sampled 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes no yes yes yes yes yes yes no yes yes

Detection Limits

Physical Tests 

Conductivity uS/cm 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Hardness (as CaCO3) mg/L 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7

pH pH units 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Total Suspended Solids mg/L 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Total Dissolved Solids mg/L

Turbidity NTU 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Anions and Nutrients 

Alkalinity, Bicarbonate (as CaCO3) mg/L

Alkalinity, Carbonate (as CaCO3) mg/L

Alkalinity, Hydroxide (as CaCO3) mg/L

Alkalinity, Total (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Ammonia, Total (as N) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Bromide (Br) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chloride (Cl) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Fluoride (F) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrate and Nitrite (as N) mg/L

Nitrate (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Nitrite (as N) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Orthophosphate-Dissolved (as P) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P)-Total mg/L 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

Sulfate (SO4) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Cyanides

Cyanide, Weak Acid Diss mg/L

Cyanide, Total mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Antimony (Sb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Arsenic (As) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Barium (Ba) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Beryllium (Be) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Bismuth (Bi) mg/L

Boron (B) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Chromium (Cr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Cobalt (Co) mg/L 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003

Copper (Cu) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Iron (Fe) mg/L 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03

Lead (Pb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Lithium (Li) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Magnesium (Mg) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Manganese (Mn) mg/L 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003

Mercury (Hg) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Molybdenum (Mo) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Nickel (Ni) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Selenium (Se) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site S2 H1 S1 S2 BK0 BK1 J1 J2 H3 A1 BK0 BK1 J1 J2 H1 H3 S1 S2

Sample Name on Lab Outputs S2 H1 S1 S2 BK0 BK1 J1 J2 H3 A1 BK-0 BK-1 J1 J2 H1 H3 S1 S2

Lab Sample ID L585878-1 L597160-1 L597160-2 L597160-3 L597160-4 L597160-5 L597160-6 L597160-7 L597160-8 L597160-9 L612154-1 L612154-2 L612154-3 L612154-4 L612154-5 L612154-6 L612154-7 L612154-8

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 7-Dec-07 23-Jan-08 23-Jan-08 23-Jan-08 23-Jan-08 23-Jan-08 23-Jan-08 23-Jan-08 23-Jan-08 23-Jan-08 18-Mar-08 18-Mar-08 18-Mar-08 18-Mar-08 18-Mar-08 18-Mar-08 18-Mar-08 18-Mar-08

Time Sampled 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes no yes yes yes yes yes yes no yes yes

Detection Limits

Total Metals (cont'd)

Silicon (Si) mg/L

Silver (Ag) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Sodium (Na) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Strontium (Sr) mg/L

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Titanium (Ti) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Uranium (U) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Vanadium (V) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zinc (Zn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zirconium (Zr) mg/L

Dissolved Metals

Aluminum (Al) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Antimony (Sb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Arsenic (As) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Barium (Ba) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Beryllium (Be) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Bismuth (Bi) mg/L

Boron (B) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Chromium (Cr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Cobalt (Co) mg/L 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003

Copper (Cu) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Iron (Fe) mg/L 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03

Lead (Pb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Lithium (Li) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Magnesium (Mg) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Manganese (Mn) mg/L 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003

Mercury (Hg) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Molybdenum (Mo) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Nickel (Ni) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Selenium (Se) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Silicon (Si) mg/L

Silver (Ag) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Sodium (Na) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Strontium (Sr) mg/L

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Titanium (Ti) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Uranium (U) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Vanadium (V) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zinc (Zn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zirconium (Zr) mg/L

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site A1 H1 H3 S1 S2 A1 BK1 BK0 J1 S1 S2 H1 H3 BK0 J1 A1 BK2 J2

Sample Name on Lab Outputs A1 H1 H3 S1 S2 A1 BK1 BK0 J1 S1 S2 H1 H3 BKO J1 A1 BK2 J2

Lab Sample ID L612154-9 L625087-1 L625087-2 L625087-3 L625087-4 L625087-5 L625087-6 L625087-7 L625087-8 L633266-1 L633266-2 L633266-3 L633266-4 L633266-5 L633266-6 L633266-7 L633266-8 L633266-9

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 18-Mar-08 30-Apr-08 30-Apr-08 30-Apr-08 30-Apr-08 30-Apr-08 30-Apr-08 30-Apr-08 30-Apr-08 22-May-08 22-May-08 22-May-08 22-May-08 21-May-08 21-May-08 21-May-08 21-May-08 21-May-08

Time Sampled 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes no yes yes yes yes yes yes yes yes yes no yes yes yes yes yes

Detection Limits

Physical Tests 

Conductivity uS/cm 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Hardness (as CaCO3) mg/L 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7

pH pH units 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Total Suspended Solids mg/L 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Total Dissolved Solids mg/L

Turbidity NTU 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Anions and Nutrients 

Alkalinity, Bicarbonate (as CaCO3) mg/L

Alkalinity, Carbonate (as CaCO3) mg/L

Alkalinity, Hydroxide (as CaCO3) mg/L

Alkalinity, Total (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Ammonia, Total (as N) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Bromide (Br) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chloride (Cl) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Fluoride (F) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrate and Nitrite (as N) mg/L

Nitrate (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Nitrite (as N) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Orthophosphate-Dissolved (as P) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P)-Total mg/L 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

Sulfate (SO4) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Cyanides

Cyanide, Weak Acid Diss mg/L

Cyanide, Total mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Antimony (Sb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Arsenic (As) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Barium (Ba) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Beryllium (Be) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Bismuth (Bi) mg/L

Boron (B) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Chromium (Cr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Cobalt (Co) mg/L 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003

Copper (Cu) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Iron (Fe) mg/L 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03

Lead (Pb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Lithium (Li) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Magnesium (Mg) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Manganese (Mn) mg/L 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003

Mercury (Hg) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Molybdenum (Mo) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Nickel (Ni) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Selenium (Se) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site A1 H1 H3 S1 S2 A1 BK1 BK0 J1 S1 S2 H1 H3 BK0 J1 A1 BK2 J2

Sample Name on Lab Outputs A1 H1 H3 S1 S2 A1 BK1 BK0 J1 S1 S2 H1 H3 BKO J1 A1 BK2 J2

Lab Sample ID L612154-9 L625087-1 L625087-2 L625087-3 L625087-4 L625087-5 L625087-6 L625087-7 L625087-8 L633266-1 L633266-2 L633266-3 L633266-4 L633266-5 L633266-6 L633266-7 L633266-8 L633266-9

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 18-Mar-08 30-Apr-08 30-Apr-08 30-Apr-08 30-Apr-08 30-Apr-08 30-Apr-08 30-Apr-08 30-Apr-08 22-May-08 22-May-08 22-May-08 22-May-08 21-May-08 21-May-08 21-May-08 21-May-08 21-May-08

Time Sampled 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes no yes yes yes yes yes yes yes yes yes no yes yes yes yes yes

Detection Limits

Total Metals (cont'd)

Silicon (Si) mg/L

Silver (Ag) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Sodium (Na) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Strontium (Sr) mg/L

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Titanium (Ti) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Uranium (U) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Vanadium (V) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zinc (Zn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zirconium (Zr) mg/L

Dissolved Metals

Aluminum (Al) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Antimony (Sb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Arsenic (As) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Barium (Ba) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Beryllium (Be) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Bismuth (Bi) mg/L

Boron (B) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Chromium (Cr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Cobalt (Co) mg/L 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003

Copper (Cu) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Iron (Fe) mg/L 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03

Lead (Pb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Lithium (Li) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Magnesium (Mg) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Manganese (Mn) mg/L 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003

Mercury (Hg) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Molybdenum (Mo) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Nickel (Ni) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Selenium (Se) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Silicon (Si) mg/L

Silver (Ag) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Sodium (Na) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Strontium (Sr) mg/L

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Titanium (Ti) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Uranium (U) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Vanadium (V) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zinc (Zn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zirconium (Zr) mg/L

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site J1 S1 S2 A1 J2 BK0 BK2 H1 H2 H3 H3T H4P J1 H4P S1 S2 A1 J2

Sample Name on Lab Outputs J1 S1 S2 A1 J2 BH0 BH2 H1 H2 H3 H3T H4P J1 H4P S1 S2 A1 J2

Lab Sample ID L648741-1 L648741-10 L648741-11 L648741-12 L648741-2 L648741-3 L648741-4 L648741-5 L648741-6 L648741-7 L648741-8 L648741-9 L660770-1 L660770-10 L660770-11 L660770-12 L660770-13 L660770-2

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 23-Jun-08 25-Jun-08 25-Jun-08 25-Jun-08 24-Jun-08 23-Jun-08 24-Jun-08 25-Jun-08 25-Jun-08 25-Jun-08 25-Jun-08 25-Jun-08 22-Jul-08 23-Jul-08 23-Jul-08 23-Jul-08 22-Jul-08 22-Jul-08

Time Sampled 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes no yes yes yes yes yes yes yes yes

Detection Limits

Physical Tests 

Conductivity uS/cm 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Hardness (as CaCO3) mg/L 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7

pH pH units 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Total Suspended Solids mg/L 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Total Dissolved Solids mg/L

Turbidity NTU 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Anions and Nutrients 

Alkalinity, Bicarbonate (as CaCO3) mg/L

Alkalinity, Carbonate (as CaCO3) mg/L

Alkalinity, Hydroxide (as CaCO3) mg/L

Alkalinity, Total (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Ammonia, Total (as N) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Bromide (Br) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chloride (Cl) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Fluoride (F) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrate and Nitrite (as N) mg/L

Nitrate (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Nitrite (as N) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Orthophosphate-Dissolved (as P) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P)-Total mg/L 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

Sulfate (SO4) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Cyanides

Cyanide, Weak Acid Diss mg/L

Cyanide, Total mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Antimony (Sb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Arsenic (As) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Barium (Ba) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Beryllium (Be) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Bismuth (Bi) mg/L

Boron (B) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Chromium (Cr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Cobalt (Co) mg/L 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003

Copper (Cu) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Iron (Fe) mg/L 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03

Lead (Pb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Lithium (Li) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Magnesium (Mg) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Manganese (Mn) mg/L 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003

Mercury (Hg) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Molybdenum (Mo) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Nickel (Ni) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Selenium (Se) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Notes:

*See methods for discussion on excluded samples.

Page 11 of 88



Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site J1 S1 S2 A1 J2 BK0 BK2 H1 H2 H3 H3T H4P J1 H4P S1 S2 A1 J2

Sample Name on Lab Outputs J1 S1 S2 A1 J2 BH0 BH2 H1 H2 H3 H3T H4P J1 H4P S1 S2 A1 J2

Lab Sample ID L648741-1 L648741-10 L648741-11 L648741-12 L648741-2 L648741-3 L648741-4 L648741-5 L648741-6 L648741-7 L648741-8 L648741-9 L660770-1 L660770-10 L660770-11 L660770-12 L660770-13 L660770-2

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 23-Jun-08 25-Jun-08 25-Jun-08 25-Jun-08 24-Jun-08 23-Jun-08 24-Jun-08 25-Jun-08 25-Jun-08 25-Jun-08 25-Jun-08 25-Jun-08 22-Jul-08 23-Jul-08 23-Jul-08 23-Jul-08 22-Jul-08 22-Jul-08

Time Sampled 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes no yes yes yes yes yes yes yes yes

Detection Limits

Total Metals (cont'd)

Silicon (Si) mg/L

Silver (Ag) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Sodium (Na) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Strontium (Sr) mg/L

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Titanium (Ti) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Uranium (U) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Vanadium (V) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zinc (Zn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zirconium (Zr) mg/L

Dissolved Metals

Aluminum (Al) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Antimony (Sb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Arsenic (As) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Barium (Ba) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Beryllium (Be) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Bismuth (Bi) mg/L

Boron (B) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Chromium (Cr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Cobalt (Co) mg/L 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003

Copper (Cu) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Iron (Fe) mg/L 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03

Lead (Pb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Lithium (Li) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Magnesium (Mg) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Manganese (Mn) mg/L 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003

Mercury (Hg) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Molybdenum (Mo) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Nickel (Ni) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Selenium (Se) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Silicon (Si) mg/L

Silver (Ag) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Sodium (Na) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Strontium (Sr) mg/L

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Titanium (Ti) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Uranium (U) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Vanadium (V) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zinc (Zn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zirconium (Zr) mg/L

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site BK0 BK2 H1 field blank H2 H3 H3T A1 J1 J2 BK0 BK1 S1 S2 H1 H2 H3 H3T

Sample Name on Lab Outputs BK0 BK2 H1

H1D / Field 

Blank H2 H3 H3T A1 J1 J2 Bk0 Bk1 S1 S2 H1 H2 H3 H3T

Lab Sample ID L660770-3 L660770-4 L660770-5 L660770-6 L660770-7 L660770-8 L660770-9 AW7001/13 AW7002/14 AW7003/15 AW7004/16 AW7005/17 AW7006/18 AW7007/19 AW7008/20 AW7009/21 AW7010/22 AW7011/23

Lab ALS ALS ALS ALS ALS ALS ALS Cantest Cantest Cantest Cantest Cantest Cantest Cantest Cantest Cantest Cantest Cantest

Date Sampled 22-Jul-08 22-Jul-08 23-Jul-08 23-Jul-08 23-Jul-08 23-Jul-08 23-Jul-08 28-Aug-08 28-Aug-08 28-Aug-08 28-Aug-08 28-Aug-08 29-Aug-08 29-Aug-08 29-Aug-08 29-Aug-08 29-Aug-08 29-Aug-08

Time Sampled 00:00 00:00 00:00 00:00 00:00 00:00 00:00 3:00pm 3:30pm 2:30pm

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes no yes yes yes yes yes yes yes yes yes yes no yes

Detection Limits

Physical Tests 

Conductivity uS/cm 2 2 2 2 2 2 2

Hardness (as CaCO3) mg/L 0.7 0.7 0.7 0.7 0.7 0.7 0.7

pH pH units 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Total Suspended Solids mg/L 3 3 3 3 3 3 3

Total Dissolved Solids mg/L

Turbidity NTU 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Anions and Nutrients 

Alkalinity, Bicarbonate (as CaCO3) mg/L

Alkalinity, Carbonate (as CaCO3) mg/L

Alkalinity, Hydroxide (as CaCO3) mg/L

Alkalinity, Total (as CaCO3) mg/L 2 2 2 2 2 2 2

Ammonia, Total (as N) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Bromide (Br) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chloride (Cl) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Fluoride (F) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrate and Nitrite (as N) mg/L

Nitrate (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Nitrite (as N) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Orthophosphate-Dissolved (as P) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P)-Total mg/L 0.002 0.002 0.002 0.002 0.002 0.002 0.002

Sulfate (SO4) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Cyanides

Cyanide, Weak Acid Diss mg/L

Cyanide, Total mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.001

Antimony (Sb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Arsenic (As) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Barium (Ba) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Beryllium (Be) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Bismuth (Bi) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Boron (B) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Chromium (Cr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Cobalt (Co) mg/L 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Copper (Cu) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Iron (Fe) mg/L 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Lead (Pb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Lithium (Li) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Magnesium (Mg) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Manganese (Mn) mg/L 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0002 0.0002

Mercury (Hg) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Molybdenum (Mo) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.0001

Nickel (Ni) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.0002 0.0002 0.0002 0.0002

Phosphorus (P) mg/L 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03

Potassium (K) mg/L 2 2 2 2 2 2 2

Selenium (Se) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site BK0 BK2 H1 field blank H2 H3 H3T A1 J1 J2 BK0 BK1 S1 S2 H1 H2 H3 H3T

Sample Name on Lab Outputs BK0 BK2 H1

H1D / Field 

Blank H2 H3 H3T A1 J1 J2 Bk0 Bk1 S1 S2 H1 H2 H3 H3T

Lab Sample ID L660770-3 L660770-4 L660770-5 L660770-6 L660770-7 L660770-8 L660770-9 AW7001/13 AW7002/14 AW7003/15 AW7004/16 AW7005/17 AW7006/18 AW7007/19 AW7008/20 AW7009/21 AW7010/22 AW7011/23

Lab ALS ALS ALS ALS ALS ALS ALS Cantest Cantest Cantest Cantest Cantest Cantest Cantest Cantest Cantest Cantest Cantest

Date Sampled 22-Jul-08 22-Jul-08 23-Jul-08 23-Jul-08 23-Jul-08 23-Jul-08 23-Jul-08 28-Aug-08 28-Aug-08 28-Aug-08 28-Aug-08 28-Aug-08 29-Aug-08 29-Aug-08 29-Aug-08 29-Aug-08 29-Aug-08 29-Aug-08

Time Sampled 00:00 00:00 00:00 00:00 00:00 00:00 00:00 3:00pm 3:30pm 2:30pm

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes no yes yes yes yes yes yes yes yes yes yes no yes

Detection Limits

Total Metals (cont'd)

Silicon (Si) mg/L

Silver (Ag) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Sodium (Na) mg/L 2 2 2 2 2 2 2

Strontium (Sr) mg/L

Sulphur (S) mg/L

Tellurium (Te) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Thallium (Tl) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Thorium (Th) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Tin (Sn) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Titanium (Ti) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Uranium (U) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0001

Vanadium (V) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.00005

Zinc (Zn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zirconium (Zr) mg/L 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

Dissolved Metals

Aluminum (Al) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.001

Antimony (Sb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Arsenic (As) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Barium (Ba) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Beryllium (Be) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Bismuth (Bi) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Boron (B) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Chromium (Cr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Cobalt (Co) mg/L 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Copper (Cu) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Iron (Fe) mg/L 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Lead (Pb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Lithium (Li) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Magnesium (Mg) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Manganese (Mn) mg/L 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003

Mercury (Hg) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Molybdenum (Mo) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.0001

Nickel (Ni) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P) mg/L 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03

Potassium (K) mg/L 2 2 2 2 2 2 2

Selenium (Se) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Silicon (Si) mg/L

Silver (Ag) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Sodium (Na) mg/L 2 2 2 2 2 2 2

Strontium (Sr) mg/L

Sulphur (S) mg/L

Tellurium (Te) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Thallium (Tl) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Thorium (Th) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Tin (Sn) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Titanium (Ti) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.0002 0.0002 0.0002 0.0002

Uranium (U) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0001

Vanadium (V) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zinc (Zn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zirconium (Zr) mg/L 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site H4P S1 H1 H3T H4P A1 S2 J1 J2 BK0 BK1 H1 H2 H4P H3T BK0 BK1 H1

Sample Name on Lab Outputs H4P S1 H1-D H3T H4P A1 S2 J1 J2 BKO BK-1 H1 H2 H4P H3T BK0 BK1 H1

Lab Sample ID AW7012/24 A852093-1 A852093-10 A852093-11 A852093-12 A852093-13 A852093-2 A852093-3 A852093-5 A852093-6 A852093-7 A852093-8 A852093-9 L93471 L93472 L93473 L93474 L93475

Lab Cantest Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 29-Aug-08 26-Sep-08 26-Sep-08 26-Sep-08 26-Sep-08 26-Sep-08 26-Sep-08 26-Sep-08 26-Sep-08 26-Sep-08 26-Sep-08 26-Sep-08 26-Sep-08 26-Sep-08 27-Sep-08 23-Sep-08 24-Sep-08 27-Sep-08

Time Sampled 11:00:00 AM 9:10:00 AM 2:20:00 PM 5:45:00 PM 11:40:00 AM

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Physical Tests 

Conductivity uS/cm

Hardness (as CaCO3) mg/L 1 1 1 1 1 1 1 1 1 1 1 1 0.5 0.5 0.5 0.5 0.5

pH pH units 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Total Suspended Solids mg/L

Total Dissolved Solids mg/L

Turbidity NTU 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Anions and Nutrients 

Alkalinity, Bicarbonate (as CaCO3) mg/L

Alkalinity, Carbonate (as CaCO3) mg/L

Alkalinity, Hydroxide (as CaCO3) mg/L

Alkalinity, Total (as CaCO3) mg/L

Ammonia, Total (as N) mg/L

Bromide (Br) mg/L

Chloride (Cl) mg/L

Fluoride (F) mg/L

Nitrate and Nitrite (as N) mg/L

Nitrate (as N) mg/L

Nitrite (as N) mg/L

Orthophosphate-Dissolved (as P) mg/L

Phosphorus (P)-Total mg/L

Sulfate (SO4) mg/L

Cyanides

Cyanide, Weak Acid Diss mg/L

Cyanide, Total mg/L

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.0002 0.0002 0.0002 0.0002 0.0002

Antimony (Sb) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.00002 0.00002 0.00002 0.00002 0.00002

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.00002 0.00002 0.00002 0.00002 0.00002

Barium (Ba) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.00002 0.00002 0.00002 0.00002 0.00002

Beryllium (Be) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.00005 0.00005 0.0002 0.00001 0.00001 0.00001 0.00001 0.00001

Bismuth (Bi) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.000005 0.000005 0.000005 0.000005 0.000005

Boron (B) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.05 0.05 0.05 0.05 0.05

Cadmium (Cd) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.00001 0.00001 0.0002 0.000005 0.000005 0.000005 0.000005 0.000005

Copper (Cu) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.00005 0.00005 0.00005 0.00005 0.00005

Iron (Fe) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.001 0.001 0.01 0.001 0.001 0.001 0.001 0.001

Lead (Pb) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.000005 0.000005 0.000005 0.000005 0.000005

Lithium (Li) mg/L 0.001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Manganese (Mn) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.00001 0.00001 0.00001 0.00001 0.00001

Molybdenum (Mo) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00001 0.00001 0.00002 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.00002 0.00002 0.00002 0.00002 0.00002

Phosphorus (P) mg/L 0.03

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.00001 0.00001 0.0002 0.00004 0.00004 0.00004 0.00004 0.00004

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site H4P S1 H1 H3T H4P A1 S2 J1 J2 BK0 BK1 H1 H2 H4P H3T BK0 BK1 H1

Sample Name on Lab Outputs H4P S1 H1-D H3T H4P A1 S2 J1 J2 BKO BK-1 H1 H2 H4P H3T BK0 BK1 H1

Lab Sample ID AW7012/24 A852093-1 A852093-10 A852093-11 A852093-12 A852093-13 A852093-2 A852093-3 A852093-5 A852093-6 A852093-7 A852093-8 A852093-9 L93471 L93472 L93473 L93474 L93475

Lab Cantest Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 29-Aug-08 26-Sep-08 26-Sep-08 26-Sep-08 26-Sep-08 26-Sep-08 26-Sep-08 26-Sep-08 26-Sep-08 26-Sep-08 26-Sep-08 26-Sep-08 26-Sep-08 26-Sep-08 27-Sep-08 23-Sep-08 24-Sep-08 27-Sep-08

Time Sampled 11:00:00 AM 9:10:00 AM 2:20:00 PM 5:45:00 PM 11:40:00 AM

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Total Metals (cont'd)

Silicon (Si) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Silver (Ag) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.000005 0.000005 0.000005 0.000005 0.000005

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.00005 0.00005 0.00005 0.00005 0.00005

Sulphur (S) mg/L 3 3 3 3 3

Tellurium (Te) mg/L 0.0002

Thallium (Tl) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.000002 0.000002 0.00002 0.000002 0.000002 0.000002 0.000002 0.000002

Thorium (Th) mg/L 0.0001

Tin (Sn) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.00001 0.00001 0.00001 0.00001 0.00001

Titanium (Ti) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0005 0.0005 0.0005 0.0005 0.0005

Uranium (U) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.000002 0.000002 0.000002 0.000002 0.000002

Vanadium (V) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.0002 0.0002 0.0002 0.0002 0.0002

Zinc (Zn) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.0001 0.0001 0.001 0.0001 0.0001 0.0001 0.0001 0.0001

Zirconium (Zr) mg/L 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.0001 0.0001 0.0001 0.0001 0.0001

Dissolved Metals

Aluminum (Al) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.0002 0.0002 0.0002 0.0002 0.0002

Antimony (Sb) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.00002 0.00002 0.00002 0.00002 0.00002

Arsenic (As) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.0001 0.0001 0.001 0.00002 0.00002 0.00002 0.00002 0.00002

Barium (Ba) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.001 0.001 0.0002 0.00002 0.00002 0.00002 0.00002 0.00002

Beryllium (Be) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.00002 0.00002 0.0002 0.00001 0.00001 0.00001 0.00001 0.00001

Bismuth (Bi) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.000005 0.000005 0.000005 0.000005 0.000005

Boron (B) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.05 0.05 0.05 0.05 0.05

Cadmium (Cd) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.00001 0.00001 0.0002 0.000005 0.000005 0.000005 0.000005 0.000005

Copper (Cu) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.00005 0.00005 0.00005 0.00005 0.00005

Iron (Fe) mg/L 0.01 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Lead (Pb) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.000005 0.000005 0.000005 0.000005 0.000005

Lithium (Li) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.0001 0.0001 0.001 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Manganese (Mn) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.00001 0.00001 0.00001 0.00001 0.00001

Molybdenum (Mo) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.00002 0.00002 0.00002 0.00002 0.00002

Phosphorus (P) mg/L 0.03

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00004 0.00004 0.00004 0.00004 0.00004

Silicon (Si) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Silver (Ag) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.000005 0.000005 0.000005 0.000005 0.000005

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.00005 0.00005 0.00005 0.00005 0.00005

Sulphur (S) mg/L 3 3 3 3 3

Tellurium (Te) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Thallium (Tl) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.000002 0.000002 0.000002 0.000002 0.000002

Thorium (Th) mg/L 0.0001

Tin (Sn) mg/L 0.0002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Titanium (Ti) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0005 0.0005 0.0005 0.0005 0.0005

Uranium (U) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.00005 0.00005 0.0001 0.000002 0.000002 0.000002 0.000002 0.000002

Vanadium (V) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.0002 0.0002 0.0002 0.0002 0.0002

Zinc (Zn) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.001 0.001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Zirconium (Zr) mg/L 0.002 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site H2 S1 S2 A1 J1 J2 H3 field blank S1 H4P A1 S2 J2 BK0 BK2 H1 H2 H1

Sample Name on Lab Outputs H2 S1 S2 A1 J1 J2 H3 H4P-B S1 H4P A1 S2 J2 BK0 BK2 H1 H2 H1-D

Lab Sample ID L93476 L93477 L93478 L93479 L93480 L93481 L93482 L93483 91031129-1 91031129-10 91031129-11 91031129-2 91031129-3 91031129-4 91031129-5 91031129-6 91031129-7 91031129-8

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Unknown Unknown Unknown Unknown Unknown Unknown Unknown Unknown Unknown Unknown

Date Sampled 26-Sep-08 25-Sep-08 25-Sep-08 23-Sep-08 23-Sep-08 24-Sep-08 26-Sep-08 26-Sep-08 28-Oct-08 28-Oct-08 28-Oct-08 28-Oct-08 28-Oct-08 28-Oct-08 28-Oct-08 28-Oct-08 28-Oct-08 28-Oct-08

Time Sampled 5:25:00 PM 11:55:00 AM 1:52:00 PM 8:30:00 AM 1:35:00 PM 4:51:00 PM 5:30:00 PM 11:20:00 AM

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes no yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Physical Tests 

Conductivity uS/cm 1 1 1 1 1 1 1 1 1 1

Hardness (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 1 1 1 1 1 1 1 1 1 1

pH pH units 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Total Suspended Solids mg/L 1 1 1 1 1 1 1 1 1 1

Total Dissolved Solids mg/L

Turbidity NTU 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Anions and Nutrients 

Alkalinity, Bicarbonate (as CaCO3) mg/L

Alkalinity, Carbonate (as CaCO3) mg/L

Alkalinity, Hydroxide (as CaCO3) mg/L

Alkalinity, Total (as CaCO3) mg/L

Ammonia, Total (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Bromide (Br) mg/L 1 1 1 1 1 1 1 1 1 1

Chloride (Cl) mg/L 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

Fluoride (F) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Nitrate and Nitrite (as N) mg/L

Nitrate (as N) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Nitrite (as N) mg/L 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

Orthophosphate-Dissolved (as P) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P)-Total mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Sulfate (SO4) mg/L

Cyanides

Cyanide, Weak Acid Diss mg/L

Cyanide, Total mg/L

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Antimony (Sb) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Arsenic (As) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Beryllium (Be) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Bismuth (Bi) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Boron (B) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Cadmium (Cd) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Cobalt (Co) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Copper (Cu) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Iron (Fe) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Lead (Pb) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Lithium (Li) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Magnesium (Mg) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Manganese (Mn) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Mercury (Hg) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Molybdenum (Mo) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Nickel (Ni) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Phosphorus (P) mg/L 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site H2 S1 S2 A1 J1 J2 H3 field blank S1 H4P A1 S2 J2 BK0 BK2 H1 H2 H1

Sample Name on Lab Outputs H2 S1 S2 A1 J1 J2 H3 H4P-B S1 H4P A1 S2 J2 BK0 BK2 H1 H2 H1-D

Lab Sample ID L93476 L93477 L93478 L93479 L93480 L93481 L93482 L93483 91031129-1 91031129-10 91031129-11 91031129-2 91031129-3 91031129-4 91031129-5 91031129-6 91031129-7 91031129-8

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Unknown Unknown Unknown Unknown Unknown Unknown Unknown Unknown Unknown Unknown

Date Sampled 26-Sep-08 25-Sep-08 25-Sep-08 23-Sep-08 23-Sep-08 24-Sep-08 26-Sep-08 26-Sep-08 28-Oct-08 28-Oct-08 28-Oct-08 28-Oct-08 28-Oct-08 28-Oct-08 28-Oct-08 28-Oct-08 28-Oct-08 28-Oct-08

Time Sampled 5:25:00 PM 11:55:00 AM 1:52:00 PM 8:30:00 AM 1:35:00 PM 4:51:00 PM 5:30:00 PM 11:20:00 AM

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes no yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Total Metals (cont'd)

Silicon (Si) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Silver (Ag) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Sulphur (S) mg/L 3 3 3 3 3 3 3 3

Tellurium (Te) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Thallium (Tl) mg/L 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Thorium (Th) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Tin (Sn) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Titanium (Ti) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Uranium (U) mg/L 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Vanadium (V) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Zinc (Zn) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zirconium (Zr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

Dissolved Metals

Aluminum (Al) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Antimony (Sb) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Arsenic (As) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Beryllium (Be) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Bismuth (Bi) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Boron (B) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Cadmium (Cd) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Cobalt (Co) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Copper (Cu) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Iron (Fe) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Lead (Pb) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Lithium (Li) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Magnesium (Mg) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Manganese (Mn) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Mercury (Hg) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Molybdenum (Mo) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Nickel (Ni) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Phosphorus (P) mg/L 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Silicon (Si) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Silver (Ag) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Sulphur (S) mg/L 3 3 3 3 3 3 3 3

Tellurium (Te) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Thallium (Tl) mg/L 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Thorium (Th) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Tin (Sn) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Titanium (Ti) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Uranium (U) mg/L 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Vanadium (V) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Zinc (Zn) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zirconium (Zr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site H3T J1 BK0 J1 H1 H3T H1 H3T J1 BK0 BK0 H1 H3T BK0 A1 S1 S2 H1

Sample Name on Lab Outputs H3T J1 BK0 J1 H1 H3T H1 H3T J1 BKO

BK0 Baker 

Creek

H1 Harper 

Creek

H3T Harper 

Creek Trib BKO A1 S1 S2 H1

Lab Sample ID 91031129-9 A852093-4 BH04-1/5 BH04-2/6 BH04-3/7 BH04-4/8 BJ05-1/5 BJ05-2/6 BJ05-3/7 BJ05-4/8 909300160 909300164 909300166 AH2970 AH2971 AH2972 AH2973 AH2974

Lab Unknown Maxxam Cantest Cantest Cantest Cantest Cantest Cantest Cantest Cantest Cantest Cantest Cantest Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 28-Oct-08 28-Oct-08 20-May-09 20-May-09 20-May-09 20-May-09 22-Jul-09 22-Jul-09 22-Jul-09 22-Jul-09 28-Sep-09 28-Sep-09 28-Sep-09 1-Apr-11 1-Apr-11 3-Apr-11 5-Apr-11 5-Apr-11

Time Sampled 4:00:00 PM 4:30:00 PM 12:10:00 PM 9:20:00 AM 11:30:00 AM

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Physical Tests 

Conductivity uS/cm 1 1 1 1 1 1 1 1 1 1

Hardness (as CaCO3) mg/L 1 1 1 1 1 1 1 1 1 1 0.5 0.5 0.5 0.5 0.5

pH pH units 0.001 0.001

Total Suspended Solids mg/L 1 1 1 1 1 1 1 1 1 1

Total Dissolved Solids mg/L

Turbidity NTU 0.01 0.01 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Anions and Nutrients 

Alkalinity, Bicarbonate (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5

Alkalinity, Carbonate (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5

Alkalinity, Hydroxide (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5

Alkalinity, Total (as CaCO3) mg/L 0.5 0.5 0.5 0.5

Ammonia, Total (as N) mg/L 0.005 0.005 0.01 0.01 0.01 0.005 0.005 0.005 0.005 0.005

Bromide (Br) mg/L 1 1 1 1 1

Chloride (Cl) mg/L 0.2 0.2 0.2 0.2 0.2 0.5 0.5 0.5 0.5 0.5

Fluoride (F) mg/L 0.05 0.05 0.05 0.05 0.05 0.01 0.01 0.01 0.01 0.01

Nitrate and Nitrite (as N) mg/L 0.02 0.02 0.02 0.02 0.02

Nitrate (as N) mg/L 0.05 0.05 0.02 0.02 0.02 0.02 0.02

Nitrite (as N) mg/L 0.002 0.002 0.005 0.005 0.005 0.005 0.005

Orthophosphate-Dissolved (as P) mg/L 0.001 0.001 0.001 0.001 0.001

Phosphorus (P)-Total mg/L 0.001 0.001 0.001 0.001 0.001 0.005 0.005 0.005 0.005 0.005

Sulfate (SO4) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Cyanides

Cyanide, Weak Acid Diss mg/L 0.0005 0.0005 0.0005 0.0005 0.0005

Cyanide, Total mg/L

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L 0.0005 0.0005 0.0005 0.0005 0.0005

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.003 0.003 0.003 0.003 0.003

Antimony (Sb) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0005 0.0005 0.0005 0.0005 0.0005

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Beryllium (Be) mg/L 0.00002 0.00002 0.0002 0.00002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.001 0.001 0.001 0.001 0.001

Boron (B) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.05 0.05 0.05 0.05 0.05

Cadmium (Cd) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.001 0.001 0.001 0.001 0.001

Cobalt (Co) mg/L 0.0002 0.0001 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0005 0.0005 0.0005 0.0005 0.0005

Copper (Cu) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Iron (Fe) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.005 0.005 0.005 0.005 0.005

Lead (Pb) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Lithium (Li) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.005 0.005 0.005 0.005 0.005

Magnesium (Mg) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Manganese (Mn) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.001 0.001 0.001 0.001 0.001

Mercury (Hg) mg/L 0.00002 0.0002 0.0001 0.00002 0.0001 0.0001 0.00005 0.00005 0.00005 0.00005 0.00002 0.00002 0.00002 0.00005 0.00005 0.00005 0.00005 0.00005

Molybdenum (Mo) mg/L 0.0002 0.00002 0.0002 0.0002 0.0002 0.0002 0.0002 0.001 0.001 0.001 0.001 0.001

Nickel (Ni) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.001 0.001 0.001 0.001 0.001

Phosphorus (P) mg/L 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0001 0.0001 0.0001 0.0001 0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site H3T J1 BK0 J1 H1 H3T H1 H3T J1 BK0 BK0 H1 H3T BK0 A1 S1 S2 H1

Sample Name on Lab Outputs H3T J1 BK0 J1 H1 H3T H1 H3T J1 BKO

BK0 Baker 

Creek

H1 Harper 

Creek

H3T Harper 

Creek Trib BKO A1 S1 S2 H1

Lab Sample ID 91031129-9 A852093-4 BH04-1/5 BH04-2/6 BH04-3/7 BH04-4/8 BJ05-1/5 BJ05-2/6 BJ05-3/7 BJ05-4/8 909300160 909300164 909300166 AH2970 AH2971 AH2972 AH2973 AH2974

Lab Unknown Maxxam Cantest Cantest Cantest Cantest Cantest Cantest Cantest Cantest Cantest Cantest Cantest Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 28-Oct-08 28-Oct-08 20-May-09 20-May-09 20-May-09 20-May-09 22-Jul-09 22-Jul-09 22-Jul-09 22-Jul-09 28-Sep-09 28-Sep-09 28-Sep-09 1-Apr-11 1-Apr-11 3-Apr-11 5-Apr-11 5-Apr-11

Time Sampled 4:00:00 PM 4:30:00 PM 12:10:00 PM 9:20:00 AM 11:30:00 AM

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Total Metals (cont'd)

Silicon (Si) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Silver (Ag) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00002 0.00002 0.00002 0.00002 0.00002

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.001 0.001 0.0001 0.001 0.0001 0.0001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Sulphur (S) mg/L 3 3 3 3 3

Tellurium (Te) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Thallium (Tl) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00005 0.00005 0.00005 0.00005 0.00005

Thorium (Th) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Tin (Sn) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.005 0.005 0.005 0.005 0.005

Titanium (Ti) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.005 0.005 0.005 0.005 0.005

Uranium (U) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Vanadium (V) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.005 0.005 0.005 0.005 0.005

Zinc (Zn) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.005 0.005 0.005 0.005 0.005

Zirconium (Zr) mg/L 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.0005 0.0005 0.0005 0.0005 0.0005

Dissolved Metals

Aluminum (Al) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.003 0.003 0.003 0.003 0.003

Antimony (Sb) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0005 0.0005 0.0005 0.0005 0.0005

Arsenic (As) mg/L 0.0001 0.0001 0.001 0.0001 0.001 0.001 0.001 0.001 0.001 0.001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.001 0.001 0.0002 0.001 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.001 0.001 0.001 0.001 0.001

Beryllium (Be) mg/L 0.00002 0.00002 0.0002 0.00002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.001 0.001 0.001 0.001 0.001

Boron (B) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.05 0.05 0.05 0.05 0.05

Cadmium (Cd) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.001 0.001 0.001 0.001 0.001

Cobalt (Co) mg/L 0.0002 0.0001 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0005 0.0005 0.0005 0.0005 0.0005

Copper (Cu) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Iron (Fe) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.005 0.005 0.005 0.005 0.005

Lead (Pb) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Lithium (Li) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.005 0.005 0.005 0.005 0.005

Magnesium (Mg) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Manganese (Mn) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.001 0.001 0.001 0.001 0.001

Mercury (Hg) mg/L 0.00002 0.0002 0.0001 0.00002 0.0001 0.0001 0.00005 0.00005 0.00005 0.00005 0.00002 0.00002 0.00002 0.00005 0.00005 0.00005 0.00005 0.00005

Molybdenum (Mo) mg/L 0.0002 0.00002 0.0002 0.0002 0.0002 0.0002 0.0002 0.001 0.001 0.001 0.001 0.001

Nickel (Ni) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.001 0.001 0.001 0.001 0.001

Phosphorus (P) mg/L 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0001 0.0001 0.0001 0.0001 0.0001

Silicon (Si) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Silver (Ag) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00002 0.00002 0.00002 0.00002 0.00002

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Sulphur (S) mg/L 3 3 3 3 3

Tellurium (Te) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Thallium (Tl) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00005 0.00005 0.00005 0.00005 0.00005

Thorium (Th) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Tin (Sn) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.005 0.005 0.005 0.005 0.005

Titanium (Ti) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.005 0.005 0.005 0.005 0.005

Uranium (U) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Vanadium (V) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.005 0.005 0.005 0.005 0.005

Zinc (Zn) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.005 0.005 0.005 0.005 0.005

Zirconium (Zr) mg/L 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.0005 0.0005 0.0005 0.0005 0.0005

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site H2 H5 H5 NT2 B1 NT1 NT2 field blank CH1 BK0 J2 BK1 J1 NT1 A1 A1 CH1 NT2

Sample Name on Lab Outputs H2 H5 D1 D2 B1 NT1 NT2 BL1 CH1 BK0 J2 BK1 J1 NT1 A1 A1-D CH1 NT2

Lab Sample ID AH2975 AH2976 AH2977 AH2978 AH2979 AH2980 AH2981 AH2982 AI6747 AN2340 AN2341 AN2342 AN2343 AN2344 AN2345 AN2346 AN2347 AN2348

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 4-Apr-11 4-Apr-11 4-Apr-11 5-Apr-11 5-Apr-11 6-Apr-11 5-Apr-11 5-Apr-11 14-Apr-11 11-May-11 11-May-11 11-May-11 11-May-11 11-May-11 11-May-11 11-May-11 12-May-11 12-May-11

Time Sampled   1:00:00 PM 1:00:00 PM

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Physical Tests 

Conductivity uS/cm 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Hardness (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

pH pH units

Total Suspended Solids mg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Total Dissolved Solids mg/L

Turbidity NTU 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Anions and Nutrients 

Alkalinity, Bicarbonate (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alkalinity, Carbonate (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alkalinity, Hydroxide (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alkalinity, Total (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Ammonia, Total (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Bromide (Br) mg/L 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4

Chloride (Cl) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Fluoride (F) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Nitrate and Nitrite (as N) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrate (as N) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrite (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Orthophosphate-Dissolved (as P) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Phosphorus (P)-Total mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Sulfate (SO4) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Cyanides

Cyanide, Weak Acid Diss mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Cyanide, Total mg/L

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Antimony (Sb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Boron (B) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Cobalt (Co) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Copper (Cu) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Iron (Fe) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Lead (Pb) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Lithium (Li) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Magnesium (Mg) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Manganese (Mn) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Mercury (Hg) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Molybdenum (Mo) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Nickel (Ni) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site H2 H5 H5 NT2 B1 NT1 NT2 field blank CH1 BK0 J2 BK1 J1 NT1 A1 A1 CH1 NT2

Sample Name on Lab Outputs H2 H5 D1 D2 B1 NT1 NT2 BL1 CH1 BK0 J2 BK1 J1 NT1 A1 A1-D CH1 NT2

Lab Sample ID AH2975 AH2976 AH2977 AH2978 AH2979 AH2980 AH2981 AH2982 AI6747 AN2340 AN2341 AN2342 AN2343 AN2344 AN2345 AN2346 AN2347 AN2348

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 4-Apr-11 4-Apr-11 4-Apr-11 5-Apr-11 5-Apr-11 6-Apr-11 5-Apr-11 5-Apr-11 14-Apr-11 11-May-11 11-May-11 11-May-11 11-May-11 11-May-11 11-May-11 11-May-11 12-May-11 12-May-11

Time Sampled   1:00:00 PM 1:00:00 PM

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Total Metals (cont'd)

Silicon (Si) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Silver (Ag) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Sulphur (S) mg/L 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Thorium (Th) mg/L

Tin (Sn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Titanium (Ti) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Uranium (U) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Vanadium (V) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zinc (Zn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zirconium (Zr) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Dissolved Metals

Aluminum (Al) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Antimony (Sb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Boron (B) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Cobalt (Co) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Copper (Cu) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Iron (Fe) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Lead (Pb) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Lithium (Li) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Magnesium (Mg) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Manganese (Mn) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Mercury (Hg) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Molybdenum (Mo) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Nickel (Ni) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Silicon (Si) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Silver (Ag) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Sulphur (S) mg/L 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Thorium (Th) mg/L

Tin (Sn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Titanium (Ti) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Uranium (U) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Vanadium (V) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zinc (Zn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zirconium (Zr) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site CH2 A2 B1 B1 H1 field blank S1 S2 H1 B1 NT2 CH1 CH2 A2 A1 BK1 J2 J1

Sample Name on Lab Outputs CH2 A2 B1 B1-D H1

FIELD 

BLANK S1 S2 H1 B1 NT2 CH1 CH2 A2 A1 BK1 J2 J1

Lab Sample ID AN2349 AN2350 AN2351 AN2354 AN2355 AN2356 AN2357 AN2358 AO3120 AO3121 AO3122 AO3123 AO3124 AO3125 AO3126 AO3127 AO3128 AO3129

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 12-May-11 12-May-11 12-May-11 12-May-11 12-May-11 12-May-11 12-May-11 12-May-11 18-May-11 18-May-11 18-May-11 18-May-11 18-May-11 18-May-11 18-May-11 17-May-11 17-May-11 17-May-11

Time Sampled 3:45:00 PM 7:45:00 AM

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Physical Tests 

Conductivity uS/cm 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Hardness (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

pH pH units

Total Suspended Solids mg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Total Dissolved Solids mg/L

Turbidity NTU 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Anions and Nutrients 

Alkalinity, Bicarbonate (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alkalinity, Carbonate (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alkalinity, Hydroxide (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alkalinity, Total (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Ammonia, Total (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Bromide (Br) mg/L 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4

Chloride (Cl) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Fluoride (F) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Nitrate and Nitrite (as N) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrate (as N) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrite (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Orthophosphate-Dissolved (as P) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Phosphorus (P)-Total mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Sulfate (SO4) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Cyanides

Cyanide, Weak Acid Diss mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Cyanide, Total mg/L

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Antimony (Sb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Boron (B) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Cobalt (Co) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Copper (Cu) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Iron (Fe) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Lead (Pb) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Lithium (Li) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Magnesium (Mg) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Manganese (Mn) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Mercury (Hg) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Molybdenum (Mo) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Nickel (Ni) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site CH2 A2 B1 B1 H1 field blank S1 S2 H1 B1 NT2 CH1 CH2 A2 A1 BK1 J2 J1

Sample Name on Lab Outputs CH2 A2 B1 B1-D H1

FIELD 

BLANK S1 S2 H1 B1 NT2 CH1 CH2 A2 A1 BK1 J2 J1

Lab Sample ID AN2349 AN2350 AN2351 AN2354 AN2355 AN2356 AN2357 AN2358 AO3120 AO3121 AO3122 AO3123 AO3124 AO3125 AO3126 AO3127 AO3128 AO3129

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 12-May-11 12-May-11 12-May-11 12-May-11 12-May-11 12-May-11 12-May-11 12-May-11 18-May-11 18-May-11 18-May-11 18-May-11 18-May-11 18-May-11 18-May-11 17-May-11 17-May-11 17-May-11

Time Sampled 3:45:00 PM 7:45:00 AM

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Total Metals (cont'd)

Silicon (Si) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Silver (Ag) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Sulphur (S) mg/L 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Thorium (Th) mg/L

Tin (Sn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Titanium (Ti) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Uranium (U) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Vanadium (V) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zinc (Zn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zirconium (Zr) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Dissolved Metals

Aluminum (Al) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Antimony (Sb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Boron (B) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Cobalt (Co) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Copper (Cu) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Iron (Fe) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Lead (Pb) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Lithium (Li) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Magnesium (Mg) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Manganese (Mn) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Mercury (Hg) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Molybdenum (Mo) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Nickel (Ni) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Silicon (Si) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Silver (Ag) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Sulphur (S) mg/L 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Thorium (Th) mg/L

Tin (Sn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Titanium (Ti) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Uranium (U) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Vanadium (V) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zinc (Zn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zirconium (Zr) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site BK0 NT1 S2 S1 A1 S1 field blank H5 H2 H3T S1 S2 H1 B1 NT1 BK0 J2 B1

Sample Name on Lab Outputs BK0 NT1 S2 S1 A1-D S1-D BLANK H5 H2 H3T S1 S2 H1 B1 NT1 BK0 J2 B1-D

Lab Sample ID AO3130 AO3131 AO3177 AO3178 AO3179 AO3180 AO3308 AP3675 AP3676 AP3677 AP3678 AP3679 AP3680 AP3681 AP3682 AP3683 AP3684 AP3685

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 17-May-11 17-May-11 17-May-11 17-May-11 18-May-11 18-May-11 18-May-11 24-May-11 24-May-11 24-May-11 24-May-11 24-May-11 24-May-11 24-May-11 25-May-11 25-May-11 25-May-11 24-May-11

Time Sampled

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Physical Tests 

Conductivity uS/cm 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Hardness (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

pH pH units

Total Suspended Solids mg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Total Dissolved Solids mg/L

Turbidity NTU 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Anions and Nutrients 

Alkalinity, Bicarbonate (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alkalinity, Carbonate (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alkalinity, Hydroxide (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alkalinity, Total (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Ammonia, Total (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Bromide (Br) mg/L 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4

Chloride (Cl) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Fluoride (F) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Nitrate and Nitrite (as N) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrate (as N) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrite (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Orthophosphate-Dissolved (as P) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Phosphorus (P)-Total mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Sulfate (SO4) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Cyanides

Cyanide, Weak Acid Diss mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Cyanide, Total mg/L

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Antimony (Sb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Boron (B) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Cobalt (Co) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Copper (Cu) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Iron (Fe) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Lead (Pb) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Lithium (Li) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Magnesium (Mg) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Manganese (Mn) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Mercury (Hg) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Molybdenum (Mo) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Nickel (Ni) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site BK0 NT1 S2 S1 A1 S1 field blank H5 H2 H3T S1 S2 H1 B1 NT1 BK0 J2 B1

Sample Name on Lab Outputs BK0 NT1 S2 S1 A1-D S1-D BLANK H5 H2 H3T S1 S2 H1 B1 NT1 BK0 J2 B1-D

Lab Sample ID AO3130 AO3131 AO3177 AO3178 AO3179 AO3180 AO3308 AP3675 AP3676 AP3677 AP3678 AP3679 AP3680 AP3681 AP3682 AP3683 AP3684 AP3685

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 17-May-11 17-May-11 17-May-11 17-May-11 18-May-11 18-May-11 18-May-11 24-May-11 24-May-11 24-May-11 24-May-11 24-May-11 24-May-11 24-May-11 25-May-11 25-May-11 25-May-11 24-May-11

Time Sampled

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Total Metals (cont'd)

Silicon (Si) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Silver (Ag) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Sulphur (S) mg/L 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Thorium (Th) mg/L

Tin (Sn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Titanium (Ti) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Uranium (U) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Vanadium (V) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zinc (Zn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zirconium (Zr) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Dissolved Metals

Aluminum (Al) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Antimony (Sb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Boron (B) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Cobalt (Co) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Copper (Cu) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Iron (Fe) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Lead (Pb) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Lithium (Li) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Magnesium (Mg) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Manganese (Mn) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Mercury (Hg) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Molybdenum (Mo) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Nickel (Ni) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Silicon (Si) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Silver (Ag) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Sulphur (S) mg/L 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Thorium (Th) mg/L

Tin (Sn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Titanium (Ti) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Uranium (U) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Vanadium (V) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zinc (Zn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zirconium (Zr) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site BK1 J1 A1 A2 CH2 CH2 CH1 field blank NT2 H5 H2 H3T S1 S2 H1 B1 CH2 CH2

Sample Name on Lab Outputs BK1 J1 A1 A2 CH2 CH2-D CH1 BLANK NT2 H5 H2 H3T S1 S2 H1 B1 CH2 CH2-D

Lab Sample ID AP3686 AP3700 AP3701 AP3702 AP3703 AP3704 AP3705 AP3706 AP3707 AQ7607 AQ7608 AQ7609 AQ7610 AQ7611 AQ7612 AQ7613 AQ7614 AQ7615

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 25-May-11 25-May-11 25-May-11 25-May-11 25-May-11 25-May-11 25-May-11 25-May-11 25-May-11 31-May-11 31-May-11 31-May-11 31-May-11 31-May-11 31-May-11 31-May-11 1-Jun-11 1-Jun-11

Time Sampled 11:30:00 AM 1:40:00 PM

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Physical Tests 

Conductivity uS/cm 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Hardness (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

pH pH units

Total Suspended Solids mg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Total Dissolved Solids mg/L

Turbidity NTU 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Anions and Nutrients 

Alkalinity, Bicarbonate (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alkalinity, Carbonate (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alkalinity, Hydroxide (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alkalinity, Total (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Ammonia, Total (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Bromide (Br) mg/L 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4

Chloride (Cl) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Fluoride (F) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Nitrate and Nitrite (as N) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrate (as N) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrite (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Orthophosphate-Dissolved (as P) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Phosphorus (P)-Total mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Sulfate (SO4) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Cyanides

Cyanide, Weak Acid Diss mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Cyanide, Total mg/L

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Antimony (Sb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Boron (B) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Cobalt (Co) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Copper (Cu) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Iron (Fe) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Lead (Pb) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Lithium (Li) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Magnesium (Mg) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Manganese (Mn) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Mercury (Hg) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Molybdenum (Mo) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Nickel (Ni) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site BK1 J1 A1 A2 CH2 CH2 CH1 field blank NT2 H5 H2 H3T S1 S2 H1 B1 CH2 CH2

Sample Name on Lab Outputs BK1 J1 A1 A2 CH2 CH2-D CH1 BLANK NT2 H5 H2 H3T S1 S2 H1 B1 CH2 CH2-D

Lab Sample ID AP3686 AP3700 AP3701 AP3702 AP3703 AP3704 AP3705 AP3706 AP3707 AQ7607 AQ7608 AQ7609 AQ7610 AQ7611 AQ7612 AQ7613 AQ7614 AQ7615

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 25-May-11 25-May-11 25-May-11 25-May-11 25-May-11 25-May-11 25-May-11 25-May-11 25-May-11 31-May-11 31-May-11 31-May-11 31-May-11 31-May-11 31-May-11 31-May-11 1-Jun-11 1-Jun-11

Time Sampled 11:30:00 AM 1:40:00 PM

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Total Metals (cont'd)

Silicon (Si) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Silver (Ag) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Sulphur (S) mg/L 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Thorium (Th) mg/L

Tin (Sn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Titanium (Ti) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Uranium (U) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Vanadium (V) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zinc (Zn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zirconium (Zr) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Dissolved Metals

Aluminum (Al) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Antimony (Sb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Boron (B) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Cobalt (Co) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Copper (Cu) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Iron (Fe) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Lead (Pb) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Lithium (Li) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Magnesium (Mg) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Manganese (Mn) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Mercury (Hg) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Molybdenum (Mo) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Nickel (Ni) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Silicon (Si) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Silver (Ag) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Sulphur (S) mg/L 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Thorium (Th) mg/L

Tin (Sn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Titanium (Ti) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Uranium (U) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Vanadium (V) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zinc (Zn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zirconium (Zr) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site NT2 CH1 A2 A1 J1 J2 BK1 BK1 BK0 NT1 field blank H4P H5 H3T H2 S1 S2 S1

Sample Name on Lab Outputs NT2 CH1 A2 A1 J1 J2 BK1 BK1-D BK0 NT1

FIELD 

BLANK H4P H5 H3T H2 S1 S2 S1-D

Lab Sample ID AQ7616 AQ7617 AQ7618 AQ7631 AQ7632 AQ7633 AQ7634 AQ7635 AQ7636 AQ7637 AQ7638 AS2798 AS2799 AS2800 AS2801 AS2802 AS2803 AS2804

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 1-Jun-11 1-Jun-11 1-Jun-11 1-Jun-11 1-Jun-11 1-Jun-11 1-Jun-11 1-Jun-11 1-Jun-11 1-Jun-11 2-Jun-11 7-Jun-11 7-Jun-11 7-Jun-11 7-Jun-11 7-Jun-11 7-Jun-11 7-Jun-11

Time Sampled 12:00:00 PM 9:50:00 AM

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Physical Tests 

Conductivity uS/cm 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Hardness (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

pH pH units

Total Suspended Solids mg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Total Dissolved Solids mg/L

Turbidity NTU 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Anions and Nutrients 

Alkalinity, Bicarbonate (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alkalinity, Carbonate (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alkalinity, Hydroxide (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alkalinity, Total (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Ammonia, Total (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Bromide (Br) mg/L 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4

Chloride (Cl) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Fluoride (F) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Nitrate and Nitrite (as N) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrate (as N) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrite (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Orthophosphate-Dissolved (as P) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Phosphorus (P)-Total mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Sulfate (SO4) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Cyanides

Cyanide, Weak Acid Diss mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Cyanide, Total mg/L

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Antimony (Sb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Boron (B) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Cobalt (Co) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Copper (Cu) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Iron (Fe) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Lead (Pb) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Lithium (Li) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Magnesium (Mg) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Manganese (Mn) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Mercury (Hg) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Molybdenum (Mo) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Nickel (Ni) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site NT2 CH1 A2 A1 J1 J2 BK1 BK1 BK0 NT1 field blank H4P H5 H3T H2 S1 S2 S1

Sample Name on Lab Outputs NT2 CH1 A2 A1 J1 J2 BK1 BK1-D BK0 NT1

FIELD 

BLANK H4P H5 H3T H2 S1 S2 S1-D

Lab Sample ID AQ7616 AQ7617 AQ7618 AQ7631 AQ7632 AQ7633 AQ7634 AQ7635 AQ7636 AQ7637 AQ7638 AS2798 AS2799 AS2800 AS2801 AS2802 AS2803 AS2804

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 1-Jun-11 1-Jun-11 1-Jun-11 1-Jun-11 1-Jun-11 1-Jun-11 1-Jun-11 1-Jun-11 1-Jun-11 1-Jun-11 2-Jun-11 7-Jun-11 7-Jun-11 7-Jun-11 7-Jun-11 7-Jun-11 7-Jun-11 7-Jun-11

Time Sampled 12:00:00 PM 9:50:00 AM

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Total Metals (cont'd)

Silicon (Si) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Silver (Ag) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Sulphur (S) mg/L 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Thorium (Th) mg/L

Tin (Sn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Titanium (Ti) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Uranium (U) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Vanadium (V) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zinc (Zn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zirconium (Zr) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Dissolved Metals

Aluminum (Al) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Antimony (Sb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Boron (B) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Cobalt (Co) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Copper (Cu) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Iron (Fe) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Lead (Pb) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Lithium (Li) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Magnesium (Mg) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Manganese (Mn) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Mercury (Hg) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Molybdenum (Mo) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Nickel (Ni) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Silicon (Si) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Silver (Ag) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Sulphur (S) mg/L 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Thorium (Th) mg/L

Tin (Sn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Titanium (Ti) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Uranium (U) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Vanadium (V) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zinc (Zn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zirconium (Zr) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site H1 B1 NT2 CH1 CH2 A2 A1 field blank J1 J2 BK1 BK0 NT1 J1 S2 S1 H1 H3T

Sample Name on Lab Outputs H1 B1 NT2 CH1 CH2 A2 A1

FIELD 

BLANK J1 J2 BK1 BK0 NT1 J1-D S2 S1 H1 H3T

Lab Sample ID AS2805 AS2806 AS2807 AS2808 AS2809 AS2856 AS2857 AS2858 AS2859 AS2860 AS2861 AS2862 AS2863 AS2864 AZ8673 AZ8674 AZ8675 AZ8676

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 7-Jun-11 7-Jun-11 8-Jun-11 8-Jun-11 8-Jun-11 8-Jun-11 8-Jun-11 8-Jun-11 8-Jun-11 8-Jun-11 8-Jun-11 8-Jun-11 8-Jun-11 8-Jun-11 13-Jul-11 13-Jul-11 13-Jul-11 13-Jul-11

Time Sampled 11:30:00 AM 11:35:00 AM

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Physical Tests 

Conductivity uS/cm 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Hardness (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

pH pH units

Total Suspended Solids mg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Total Dissolved Solids mg/L

Turbidity NTU 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Anions and Nutrients 

Alkalinity, Bicarbonate (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alkalinity, Carbonate (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alkalinity, Hydroxide (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alkalinity, Total (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Ammonia, Total (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Bromide (Br) mg/L 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4

Chloride (Cl) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Fluoride (F) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Nitrate and Nitrite (as N) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrate (as N) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrite (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Orthophosphate-Dissolved (as P) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Phosphorus (P)-Total mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Sulfate (SO4) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Cyanides

Cyanide, Weak Acid Diss mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Cyanide, Total mg/L

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Antimony (Sb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Boron (B) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Cobalt (Co) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Copper (Cu) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Iron (Fe) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Lead (Pb) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Lithium (Li) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Magnesium (Mg) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Manganese (Mn) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Mercury (Hg) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Molybdenum (Mo) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Nickel (Ni) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site H1 B1 NT2 CH1 CH2 A2 A1 field blank J1 J2 BK1 BK0 NT1 J1 S2 S1 H1 H3T

Sample Name on Lab Outputs H1 B1 NT2 CH1 CH2 A2 A1

FIELD 

BLANK J1 J2 BK1 BK0 NT1 J1-D S2 S1 H1 H3T

Lab Sample ID AS2805 AS2806 AS2807 AS2808 AS2809 AS2856 AS2857 AS2858 AS2859 AS2860 AS2861 AS2862 AS2863 AS2864 AZ8673 AZ8674 AZ8675 AZ8676

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 7-Jun-11 7-Jun-11 8-Jun-11 8-Jun-11 8-Jun-11 8-Jun-11 8-Jun-11 8-Jun-11 8-Jun-11 8-Jun-11 8-Jun-11 8-Jun-11 8-Jun-11 8-Jun-11 13-Jul-11 13-Jul-11 13-Jul-11 13-Jul-11

Time Sampled 11:30:00 AM 11:35:00 AM

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Total Metals (cont'd)

Silicon (Si) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Silver (Ag) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Sulphur (S) mg/L 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Thorium (Th) mg/L

Tin (Sn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Titanium (Ti) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Uranium (U) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Vanadium (V) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zinc (Zn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zirconium (Zr) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Dissolved Metals

Aluminum (Al) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Antimony (Sb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Boron (B) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Cobalt (Co) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Copper (Cu) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Iron (Fe) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Lead (Pb) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Lithium (Li) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Magnesium (Mg) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Manganese (Mn) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Mercury (Hg) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Molybdenum (Mo) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Nickel (Ni) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Silicon (Si) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Silver (Ag) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Sulphur (S) mg/L 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Thorium (Th) mg/L

Tin (Sn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Titanium (Ti) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Uranium (U) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Vanadium (V) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zinc (Zn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zirconium (Zr) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site H2 H5 H4P B1 NT1 field blank BK0 J1 A1 CH2 NT2 CH1 A2 J2 J2 A1 BK1 NB1

Sample Name on Lab Outputs H2 H5 H4P B1 NT1

FIELD 

BLANK BK0 J1 A1 CH2 NT2 CH1 A2 J2 J2-D A1-D BK1 NB1                      

Lab Sample ID AZ8677 AZ8678 AZ8679 AZ8680 AZ8681 AZ8682 AZ8683 AZ8684 AZ8703 AZ8704 AZ8705 AZ8706 AZ8707 AZ8708 AZ8709 AZ8710 AZ8711 BJ4165

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 13-Jul-11 13-Jul-11 13-Jul-11 13-Jul-11 14-Jul-11 14-Jul-11 14-Jul-11 14-Jul-11 14-Jul-11 14-Jul-11 14-Jul-11 14-Jul-11 14-Jul-11 14-Jul-11 14-Jul-11 14-Jul-11 14-Jul-11 24-Aug-11

Time Sampled

Depth for Lake Samples (m) 20

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Physical Tests 

Conductivity uS/cm 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Hardness (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

pH pH units

Total Suspended Solids mg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Total Dissolved Solids mg/L

Turbidity NTU 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Anions and Nutrients 

Alkalinity, Bicarbonate (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alkalinity, Carbonate (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alkalinity, Hydroxide (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alkalinity, Total (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Ammonia, Total (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Bromide (Br) mg/L 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4

Chloride (Cl) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Fluoride (F) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Nitrate and Nitrite (as N) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrate (as N) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrite (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Orthophosphate-Dissolved (as P) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Phosphorus (P)-Total mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Sulfate (SO4) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Cyanides

Cyanide, Weak Acid Diss mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Cyanide, Total mg/L

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0004

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Antimony (Sb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Boron (B) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Cobalt (Co) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Copper (Cu) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Iron (Fe) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Lead (Pb) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Lithium (Li) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Magnesium (Mg) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Manganese (Mn) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Mercury (Hg) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00005

Molybdenum (Mo) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Nickel (Ni) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site H2 H5 H4P B1 NT1 field blank BK0 J1 A1 CH2 NT2 CH1 A2 J2 J2 A1 BK1 NB1

Sample Name on Lab Outputs H2 H5 H4P B1 NT1

FIELD 

BLANK BK0 J1 A1 CH2 NT2 CH1 A2 J2 J2-D A1-D BK1 NB1                      

Lab Sample ID AZ8677 AZ8678 AZ8679 AZ8680 AZ8681 AZ8682 AZ8683 AZ8684 AZ8703 AZ8704 AZ8705 AZ8706 AZ8707 AZ8708 AZ8709 AZ8710 AZ8711 BJ4165

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 13-Jul-11 13-Jul-11 13-Jul-11 13-Jul-11 14-Jul-11 14-Jul-11 14-Jul-11 14-Jul-11 14-Jul-11 14-Jul-11 14-Jul-11 14-Jul-11 14-Jul-11 14-Jul-11 14-Jul-11 14-Jul-11 14-Jul-11 24-Aug-11

Time Sampled

Depth for Lake Samples (m) 20

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Total Metals (cont'd)

Silicon (Si) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Silver (Ag) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Sulphur (S) mg/L 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Thorium (Th) mg/L

Tin (Sn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Titanium (Ti) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Uranium (U) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Vanadium (V) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zinc (Zn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zirconium (Zr) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Dissolved Metals

Aluminum (Al) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Antimony (Sb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Boron (B) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Cobalt (Co) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Copper (Cu) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Iron (Fe) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Lead (Pb) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Lithium (Li) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Magnesium (Mg) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Manganese (Mn) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Mercury (Hg) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00005

Molybdenum (Mo) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Nickel (Ni) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Silicon (Si) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Silver (Ag) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Sulphur (S) mg/L 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Thorium (Th) mg/L

Tin (Sn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Titanium (Ti) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Uranium (U) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Vanadium (V) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zinc (Zn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zirconium (Zr) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site NB2 H1 H2 H3T H4P H5 S1 S2 B1 J1 J2 CH1 CH2 CH2 NT1 NT2 BK0 BK0

Sample Name on Lab Outputs NB2                      H1                       H2                       H3T                      H4P                      H5                       S1                       S2                       B1                       J1                       J2                       CH1                      CH2                      CH2-D                    NT1                      NT2                      BK0                      BK0-D                    

Lab Sample ID BJ4166 BJ4167 BJ4168 BJ4169 BJ4170 BJ4171 BJ4172 BJ4173 BJ4174 BJ4175 BJ4176 BJ4177 BJ4178 BJ4179 BJ4180 BJ4181 BJ4182 BJ4183

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 24-Aug-11 25-Aug-11 25-Aug-11 25-Aug-11 25-Aug-11 25-Aug-11 24-Aug-11 24-Aug-11 25-Aug-11 25-Aug-11 26-Aug-11 25-Aug-11 26-Aug-11 26-Aug-11 25-Aug-11 25-Aug-11 25-Aug-11 25-Aug-11

Time Sampled

Depth for Lake Samples (m) 1

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Physical Tests 

Conductivity uS/cm 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Hardness (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

pH pH units

Total Suspended Solids mg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Total Dissolved Solids mg/L

Turbidity NTU 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Anions and Nutrients 

Alkalinity, Bicarbonate (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alkalinity, Carbonate (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alkalinity, Hydroxide (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alkalinity, Total (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Ammonia, Total (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Bromide (Br) mg/L 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4

Chloride (Cl) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Fluoride (F) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Nitrate and Nitrite (as N) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrate (as N) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrite (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Orthophosphate-Dissolved (as P) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Phosphorus (P)-Total mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Sulfate (SO4) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Cyanides

Cyanide, Weak Acid Diss mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Cyanide, Total mg/L

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L 0.0004 0.0004 0.0004 0.0004 0.0004 0.0004 0.0004 0.0004 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Antimony (Sb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Boron (B) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L

Chromium (Cr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Cobalt (Co) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Copper (Cu) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Iron (Fe) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Lead (Pb) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Lithium (Li) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Magnesium (Mg) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Manganese (Mn) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Mercury (Hg) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Molybdenum (Mo) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Nickel (Ni) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site NB2 H1 H2 H3T H4P H5 S1 S2 B1 J1 J2 CH1 CH2 CH2 NT1 NT2 BK0 BK0

Sample Name on Lab Outputs NB2                      H1                       H2                       H3T                      H4P                      H5                       S1                       S2                       B1                       J1                       J2                       CH1                      CH2                      CH2-D                    NT1                      NT2                      BK0                      BK0-D                    

Lab Sample ID BJ4166 BJ4167 BJ4168 BJ4169 BJ4170 BJ4171 BJ4172 BJ4173 BJ4174 BJ4175 BJ4176 BJ4177 BJ4178 BJ4179 BJ4180 BJ4181 BJ4182 BJ4183

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 24-Aug-11 25-Aug-11 25-Aug-11 25-Aug-11 25-Aug-11 25-Aug-11 24-Aug-11 24-Aug-11 25-Aug-11 25-Aug-11 26-Aug-11 25-Aug-11 26-Aug-11 26-Aug-11 25-Aug-11 25-Aug-11 25-Aug-11 25-Aug-11

Time Sampled

Depth for Lake Samples (m) 1

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Total Metals (cont'd)

Silicon (Si) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Silver (Ag) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Sulphur (S) mg/L 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Thorium (Th) mg/L

Tin (Sn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Titanium (Ti) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Uranium (U) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Vanadium (V) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zinc (Zn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zirconium (Zr) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Dissolved Metals

Aluminum (Al) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Antimony (Sb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Boron (B) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Cobalt (Co) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Copper (Cu) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Iron (Fe) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Lead (Pb) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Lithium (Li) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Magnesium (Mg) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Manganese (Mn) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Mercury (Hg) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Molybdenum (Mo) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Nickel (Ni) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Silicon (Si) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Silver (Ag) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Sulphur (S) mg/L 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Thorium (Th) mg/L

Tin (Sn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Titanium (Ti) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Uranium (U) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Vanadium (V) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zinc (Zn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zirconium (Zr) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site BK1 A1 A2 field blank S1 S2 NB1 NB2 B1 H1 H2 H3T H4P H5 H5 field blank BK0 BK1

Sample Name on Lab Outputs BK1                      A1 A2                       

FIELD 

BLANK              S1 S2 NB1 NB2 B1 H1 H2 H3T H4P H5 H5-D

FIELD 

BLANK BK0 BK1

Lab Sample ID BJ4184 BJ4190 BJ4191 BJ4192 BM4690 BM4691 BM4692 BM4693 BM4694 BM4695 BM4696 BM4697 BM4698 BM4699 BM4700 BM4701 BM4702 BM4703

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 26-Aug-11 25-Aug-11 26-Aug-11 25-Aug-11 7-Sep-11 7-Sep-11 7-Sep-11 7-Sep-11 7-Sep-11 7-Sep-11 8-Sep-11 8-Sep-11 8-Sep-11 8-Sep-11 8-Sep-11 9-Sep-11 8-Sep-11 9-Sep-11

Time Sampled 9:55:00 AM

Depth for Lake Samples (m) 20 1

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Physical Tests 

Conductivity uS/cm 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Hardness (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

pH pH units

Total Suspended Solids mg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Total Dissolved Solids mg/L

Turbidity NTU 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Anions and Nutrients 

Alkalinity, Bicarbonate (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alkalinity, Carbonate (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alkalinity, Hydroxide (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alkalinity, Total (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Ammonia, Total (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Bromide (Br) mg/L 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4

Chloride (Cl) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Fluoride (F) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Nitrate and Nitrite (as N) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrate (as N) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrite (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Orthophosphate-Dissolved (as P) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Phosphorus (P)-Total mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Sulfate (SO4) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Cyanides

Cyanide, Weak Acid Diss mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Cyanide, Total mg/L

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Antimony (Sb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Boron (B) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Cobalt (Co) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Copper (Cu) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Iron (Fe) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Lead (Pb) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Lithium (Li) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Magnesium (Mg) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Manganese (Mn) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Mercury (Hg) mg/L 0.00005 0.00005 0.00005 0.00005 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Molybdenum (Mo) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Nickel (Ni) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site BK1 A1 A2 field blank S1 S2 NB1 NB2 B1 H1 H2 H3T H4P H5 H5 field blank BK0 BK1

Sample Name on Lab Outputs BK1                      A1 A2                       

FIELD 

BLANK              S1 S2 NB1 NB2 B1 H1 H2 H3T H4P H5 H5-D

FIELD 

BLANK BK0 BK1

Lab Sample ID BJ4184 BJ4190 BJ4191 BJ4192 BM4690 BM4691 BM4692 BM4693 BM4694 BM4695 BM4696 BM4697 BM4698 BM4699 BM4700 BM4701 BM4702 BM4703

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 26-Aug-11 25-Aug-11 26-Aug-11 25-Aug-11 7-Sep-11 7-Sep-11 7-Sep-11 7-Sep-11 7-Sep-11 7-Sep-11 8-Sep-11 8-Sep-11 8-Sep-11 8-Sep-11 8-Sep-11 9-Sep-11 8-Sep-11 9-Sep-11

Time Sampled 9:55:00 AM

Depth for Lake Samples (m) 20 1

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Total Metals (cont'd)

Silicon (Si) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Silver (Ag) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Sulphur (S) mg/L 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Thorium (Th) mg/L

Tin (Sn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Titanium (Ti) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Uranium (U) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Vanadium (V) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zinc (Zn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zirconium (Zr) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Dissolved Metals

Aluminum (Al) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Antimony (Sb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Boron (B) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Cobalt (Co) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Copper (Cu) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Iron (Fe) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Lead (Pb) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Lithium (Li) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Magnesium (Mg) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Manganese (Mn) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Mercury (Hg) mg/L 0.00005 0.00005 0.00005 0.00005 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Molybdenum (Mo) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Nickel (Ni) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Silicon (Si) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Silver (Ag) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Sulphur (S) mg/L 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Thorium (Th) mg/L

Tin (Sn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Titanium (Ti) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Uranium (U) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Vanadium (V) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zinc (Zn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zirconium (Zr) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site J1 J2 A1 A2 CH1 CH2 NT2 NT2 NT1 NT1 NT2 BK0 BK1 J1 J2 A1 A2 CH1

Sample Name on Lab Outputs J1 J2 A1 A2 CH1 CH2 NT2 NT2-D NT1 NT1 NT2 BK0 BK1 J1 J2 A1 A2 CH1

Lab Sample ID BM4704 BM4705 BM4706 BM4707 BM4708 BM4709 BM4710 BM4711 BM4712 BN8999 BN9000 BN9001 BN9002 BN9003 BN9004 BN9005 BN9006 BN9007

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 8-Sep-11 9-Sep-11 8-Sep-11 9-Sep-11 8-Sep-11 9-Sep-11 8-Sep-11 8-Sep-11 8-Sep-11 14-Sep-11 15-Sep-11 14-Sep-11 15-Sep-11 14-Sep-11 15-Sep-11 14-Sep-11 15-Sep-11 15-Sep-11

Time Sampled 4:15:00 PM 4:40:00 PM

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Physical Tests 

Conductivity uS/cm 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Hardness (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

pH pH units

Total Suspended Solids mg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Total Dissolved Solids mg/L

Turbidity NTU 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Anions and Nutrients 

Alkalinity, Bicarbonate (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alkalinity, Carbonate (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alkalinity, Hydroxide (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alkalinity, Total (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Ammonia, Total (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Bromide (Br) mg/L 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4

Chloride (Cl) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Fluoride (F) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Nitrate and Nitrite (as N) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrate (as N) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrite (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Orthophosphate-Dissolved (as P) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Phosphorus (P)-Total mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Sulfate (SO4) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Cyanides

Cyanide, Weak Acid Diss mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Cyanide, Total mg/L

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Antimony (Sb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Boron (B) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Cobalt (Co) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Copper (Cu) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Iron (Fe) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Lead (Pb) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Lithium (Li) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Magnesium (Mg) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Manganese (Mn) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Mercury (Hg) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Molybdenum (Mo) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Nickel (Ni) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site J1 J2 A1 A2 CH1 CH2 NT2 NT2 NT1 NT1 NT2 BK0 BK1 J1 J2 A1 A2 CH1

Sample Name on Lab Outputs J1 J2 A1 A2 CH1 CH2 NT2 NT2-D NT1 NT1 NT2 BK0 BK1 J1 J2 A1 A2 CH1

Lab Sample ID BM4704 BM4705 BM4706 BM4707 BM4708 BM4709 BM4710 BM4711 BM4712 BN8999 BN9000 BN9001 BN9002 BN9003 BN9004 BN9005 BN9006 BN9007

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 8-Sep-11 9-Sep-11 8-Sep-11 9-Sep-11 8-Sep-11 9-Sep-11 8-Sep-11 8-Sep-11 8-Sep-11 14-Sep-11 15-Sep-11 14-Sep-11 15-Sep-11 14-Sep-11 15-Sep-11 14-Sep-11 15-Sep-11 15-Sep-11

Time Sampled 4:15:00 PM 4:40:00 PM

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Total Metals (cont'd)

Silicon (Si) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Silver (Ag) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Sulphur (S) mg/L 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Thorium (Th) mg/L

Tin (Sn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Titanium (Ti) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Uranium (U) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Vanadium (V) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zinc (Zn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zirconium (Zr) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Dissolved Metals

Aluminum (Al) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Antimony (Sb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Boron (B) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Cobalt (Co) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Copper (Cu) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Iron (Fe) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Lead (Pb) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Lithium (Li) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Magnesium (Mg) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Manganese (Mn) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Mercury (Hg) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Molybdenum (Mo) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Nickel (Ni) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P) mg/L

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Silicon (Si) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Silver (Ag) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Sulphur (S) mg/L 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Thorium (Th) mg/L

Tin (Sn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Titanium (Ti) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Uranium (U) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Vanadium (V) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zinc (Zn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Zirconium (Zr) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site CH2 B1 S1 S2 S2 H1 H2 H2 H3T H4P H5 field blank S2 S1 H4P H5 H3T H2

Sample Name on Lab Outputs CH2 B1 S1 S2 S2-D H1 H2 H2-D H3T H4P H5

FIELD 

BLANK S2 S1 H4P H5 H3T H2

Lab Sample ID BN9008 BN9027 BN9028 BN9029 BN9030 BN9031 BN9032 BN9033 BN9034 BN9035 BN9036 BN9037 BU9481 BU9482 BU9483 BU9484 BU9485 BU9486

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 15-Sep-11 14-Sep-11 14-Sep-11 14-Sep-11 14-Sep-11 14-Sep-11 14-Sep-11 14-Sep-11 14-Sep-11 14-Sep-11 14-Sep-11 14-Sep-11 12-Oct-11 12-Oct-11 12-Oct-11 12-Oct-11 12-Oct-11 12-Oct-11

Time Sampled 1:45:00 PM

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Physical Tests 

Conductivity uS/cm 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Hardness (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

pH pH units

Total Suspended Solids mg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Total Dissolved Solids mg/L

Turbidity NTU 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Anions and Nutrients 

Alkalinity, Bicarbonate (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alkalinity, Carbonate (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alkalinity, Hydroxide (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alkalinity, Total (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Ammonia, Total (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Bromide (Br) mg/L 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4

Chloride (Cl) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Fluoride (F) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Nitrate and Nitrite (as N) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrate (as N) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrite (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Orthophosphate-Dissolved (as P) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Phosphorus (P)-Total mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Sulfate (SO4) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Cyanides

Cyanide, Weak Acid Diss mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Cyanide, Total mg/L

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.003 0.003 0.003 0.006 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Antimony (Sb) mg/L 0.0005 0.0005 0.0005 0.001 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0002 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Barium (Ba) mg/L 0.001 0.001 0.001 0.002 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0002 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Bismuth (Bi) mg/L 0.001 0.001 0.001 0.002 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Boron (B) mg/L 0.05 0.05 0.05 0.1 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00005 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Calcium (Ca) mg/L 0.05 0.05 0.05 0.1 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.001 0.001 0.001 0.002 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.0005 0.0005 0.0005 0.001 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Copper (Cu) mg/L 0.0002 0.0002 0.0002 0.0004 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Iron (Fe) mg/L 0.005 0.005 0.005 0.01 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.001 0.001 0.001 0.001 0.001 0.001

Lead (Pb) mg/L 0.0002 0.0002 0.0002 0.0004 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Lithium (Li) mg/L 0.005 0.005 0.005 0.01 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.05 0.05 0.05 0.1 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Manganese (Mn) mg/L 0.001 0.001 0.001 0.002 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Molybdenum (Mo) mg/L 0.001 0.001 0.001 0.002 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.001 0.001 0.001 0.002 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Phosphorus (P) mg/L

Potassium (K) mg/L 0.05 0.05 0.05 0.1 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0002 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site CH2 B1 S1 S2 S2 H1 H2 H2 H3T H4P H5 field blank S2 S1 H4P H5 H3T H2

Sample Name on Lab Outputs CH2 B1 S1 S2 S2-D H1 H2 H2-D H3T H4P H5

FIELD 

BLANK S2 S1 H4P H5 H3T H2

Lab Sample ID BN9008 BN9027 BN9028 BN9029 BN9030 BN9031 BN9032 BN9033 BN9034 BN9035 BN9036 BN9037 BU9481 BU9482 BU9483 BU9484 BU9485 BU9486

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 15-Sep-11 14-Sep-11 14-Sep-11 14-Sep-11 14-Sep-11 14-Sep-11 14-Sep-11 14-Sep-11 14-Sep-11 14-Sep-11 14-Sep-11 14-Sep-11 12-Oct-11 12-Oct-11 12-Oct-11 12-Oct-11 12-Oct-11 12-Oct-11

Time Sampled 1:45:00 PM

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Total Metals (cont'd)

Silicon (Si) mg/L 0.1 0.1 0.1 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Silver (Ag) mg/L 0.00002 0.00002 0.00002 0.00004 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Sodium (Na) mg/L 0.05 0.05 0.05 0.1 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.001 0.001 0.001 0.002 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Sulphur (S) mg/L 3 3 3 3 3 3 3 3 3 3 3 10 10 10 10 10 10

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00005 0.00005 0.00005 0.0001 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002

Thorium (Th) mg/L

Tin (Sn) mg/L 0.005 0.005 0.005 0.01 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Titanium (Ti) mg/L 0.005 0.005 0.005 0.01 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Uranium (U) mg/L 0.0001 0.0001 0.0001 0.0002 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002

Vanadium (V) mg/L 0.005 0.005 0.005 0.01 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Zinc (Zn) mg/L 0.005 0.005 0.005 0.01 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Zirconium (Zr) mg/L 0.0005 0.0005 0.0005 0.001 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Dissolved Metals

Aluminum (Al) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Antimony (Sb) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Barium (Ba) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Bismuth (Bi) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Boron (B) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Copper (Cu) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Iron (Fe) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.001 0.001 0.001 0.001 0.001 0.001

Lead (Pb) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Lithium (Li) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Manganese (Mn) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Molybdenum (Mo) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Phosphorus (P) mg/L

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004

Silicon (Si) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Silver (Ag) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Sulphur (S) mg/L 3 3 3 3 3 3 3 3 3 3 3 3 10 10 10 10 10 10

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002

Thorium (Th) mg/L

Tin (Sn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Titanium (Ti) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Uranium (U) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002

Vanadium (V) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Zinc (Zn) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Zirconium (Zr) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site H1 B1 NT1 NT2 A1 A2 CH1 CH2 J1 J2 BK0 BK1 field blank CH1 BK1 NT2 BK0 BK0

Sample Name on Lab Outputs H1 B1 NT1 NT2 A1 A2 CH1 CH2 J1 J2 BK0 BK1

FIELD 

BLANK CH1-D BK1-D NT2 BK0 BK0-D

Lab Sample ID BU9487 BU9488 BU9489 BU9490 BU9504 BU9505 BU9506 BU9507 BU9508 BU9509 BU9510 BU9511 BU9512 BU9513 BU9565 CE3409 CE3410 CE3411

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 12-Oct-11 12-Oct-11 13-Oct-11 13-Oct-11 13-Oct-11 13-Oct-11 13-Oct-11 13-Oct-11 13-Oct-11 13-Oct-11 13-Oct-11 13-Oct-11 13-Oct-11 13-Oct-11 13-Oct-11 17-Nov-11 19-Nov-11 19-Nov-11

Time Sampled 2:30:00 PM 9:35:00 AM

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Physical Tests 

Conductivity uS/cm 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Hardness (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

pH pH units

Total Suspended Solids mg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Total Dissolved Solids mg/L

Turbidity NTU 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Anions and Nutrients 

Alkalinity, Bicarbonate (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alkalinity, Carbonate (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alkalinity, Hydroxide (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alkalinity, Total (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Ammonia, Total (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.01

Bromide (Br) mg/L 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4

Chloride (Cl) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Fluoride (F) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Nitrate and Nitrite (as N) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrate (as N) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrite (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Orthophosphate-Dissolved (as P) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Phosphorus (P)-Total mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Sulfate (SO4) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Cyanides

Cyanide, Weak Acid Diss mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Cyanide, Total mg/L

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.001 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Antimony (Sb) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.0001 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Arsenic (As) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.0001 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Barium (Ba) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.0001 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Beryllium (Be) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00005 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Bismuth (Bi) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.00003 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Boron (B) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.3 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Cadmium (Cd) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.00003 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.3 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0005 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.00003 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Copper (Cu) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.0003 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Iron (Fe) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.005 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Lead (Pb) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.00003 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Lithium (Li) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.003 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.3 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Manganese (Mn) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.0003 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00005 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Molybdenum (Mo) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.0003 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.0001 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Phosphorus (P) mg/L

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.3 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.0002 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site H1 B1 NT1 NT2 A1 A2 CH1 CH2 J1 J2 BK0 BK1 field blank CH1 BK1 NT2 BK0 BK0

Sample Name on Lab Outputs H1 B1 NT1 NT2 A1 A2 CH1 CH2 J1 J2 BK0 BK1

FIELD 

BLANK CH1-D BK1-D NT2 BK0 BK0-D

Lab Sample ID BU9487 BU9488 BU9489 BU9490 BU9504 BU9505 BU9506 BU9507 BU9508 BU9509 BU9510 BU9511 BU9512 BU9513 BU9565 CE3409 CE3410 CE3411

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 12-Oct-11 12-Oct-11 13-Oct-11 13-Oct-11 13-Oct-11 13-Oct-11 13-Oct-11 13-Oct-11 13-Oct-11 13-Oct-11 13-Oct-11 13-Oct-11 13-Oct-11 13-Oct-11 13-Oct-11 17-Nov-11 19-Nov-11 19-Nov-11

Time Sampled 2:30:00 PM 9:35:00 AM

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Total Metals (cont'd)

Silicon (Si) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.5 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Silver (Ag) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.00003 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.3 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.0003 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Sulphur (S) mg/L 10 10 10 10 10 10 10 50 10 10 10 10 10 10 10 10 10 10

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.00001 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002

Thorium (Th) mg/L

Tin (Sn) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00005 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Titanium (Ti) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.003 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Uranium (U) mg/L 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.00001 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002

Vanadium (V) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.001 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Zinc (Zn) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0005 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Zirconium (Zr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0005 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Dissolved Metals

Aluminum (Al) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Antimony (Sb) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Arsenic (As) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Barium (Ba) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Beryllium (Be) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Bismuth (Bi) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Boron (B) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Cadmium (Cd) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Copper (Cu) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Iron (Fe) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Lead (Pb) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Lithium (Li) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Manganese (Mn) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Molybdenum (Mo) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Phosphorus (P) mg/L

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004

Silicon (Si) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Silver (Ag) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Sulphur (S) mg/L 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002

Thorium (Th) mg/L

Tin (Sn) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Titanium (Ti) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Uranium (U) mg/L 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002

Vanadium (V) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Zinc (Zn) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Zirconium (Zr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site J1 A1 A2 CH1 CH2 field blank B1 S1 S2 H1 H2 H3T H4P H5 J1 H3T H2 H1

Sample Name on Lab Outputs J1 A1 A2 CH1 CH2

FIELD 

BLANK B1 S1 S2 H1 H2 H3T H4P H5 J1-D H3T H2 H1

Lab Sample ID CE3412 CE3413 CE3414 CE3415 CE3416 CE3417 CE3418 CE3419 CE3420 CE3421 CE3422 CE3423 CE3424 CE3425 CE3426 CP2136 CP2137 CP2138

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 18-Nov-11 18-Nov-11 18-Nov-11 18-Nov-11 17-Nov-11 20-Nov-11 17-Nov-11 18-Nov-11 17-Nov-11 17-Nov-11 18-Nov-11 18-Nov-11 18-Nov-11 18-Nov-11 18-Nov-11 25-Jan-12 25-Jan-12 25-Jan-12

Time Sampled 4:40:00 PM 11:20:00 AM

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Physical Tests 

Conductivity uS/cm 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Hardness (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

pH pH units

Total Suspended Solids mg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Total Dissolved Solids mg/L

Turbidity NTU 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Anions and Nutrients 

Alkalinity, Bicarbonate (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alkalinity, Carbonate (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alkalinity, Hydroxide (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alkalinity, Total (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Ammonia, Total (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Bromide (Br) mg/L 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.1 0.1 0.1

Chloride (Cl) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Fluoride (F) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Nitrate and Nitrite (as N) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrate (as N) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrite (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Orthophosphate-Dissolved (as P) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Phosphorus (P)-Total mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Sulfate (SO4) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Cyanides

Cyanide, Weak Acid Diss mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Cyanide, Total mg/L

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Antimony (Sb) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Arsenic (As) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Barium (Ba) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Beryllium (Be) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Bismuth (Bi) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Boron (B) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Cadmium (Cd) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Copper (Cu) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Iron (Fe) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Lead (Pb) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Lithium (Li) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Manganese (Mn) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.000002 0.000002 0.000002

Molybdenum (Mo) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Phosphorus (P) mg/L

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site J1 A1 A2 CH1 CH2 field blank B1 S1 S2 H1 H2 H3T H4P H5 J1 H3T H2 H1

Sample Name on Lab Outputs J1 A1 A2 CH1 CH2

FIELD 

BLANK B1 S1 S2 H1 H2 H3T H4P H5 J1-D H3T H2 H1

Lab Sample ID CE3412 CE3413 CE3414 CE3415 CE3416 CE3417 CE3418 CE3419 CE3420 CE3421 CE3422 CE3423 CE3424 CE3425 CE3426 CP2136 CP2137 CP2138

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 18-Nov-11 18-Nov-11 18-Nov-11 18-Nov-11 17-Nov-11 20-Nov-11 17-Nov-11 18-Nov-11 17-Nov-11 17-Nov-11 18-Nov-11 18-Nov-11 18-Nov-11 18-Nov-11 18-Nov-11 25-Jan-12 25-Jan-12 25-Jan-12

Time Sampled 4:40:00 PM 11:20:00 AM

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Total Metals (cont'd)

Silicon (Si) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Silver (Ag) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Sulphur (S) mg/L 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002

Thorium (Th) mg/L

Tin (Sn) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.0002 0.0002 0.0002

Titanium (Ti) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Uranium (U) mg/L 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002

Vanadium (V) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Zinc (Zn) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Zirconium (Zr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Dissolved Metals

Aluminum (Al) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Antimony (Sb) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Arsenic (As) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Barium (Ba) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Beryllium (Be) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Bismuth (Bi) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Boron (B) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Cadmium (Cd) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Copper (Cu) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Iron (Fe) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Lead (Pb) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Lithium (Li) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Manganese (Mn) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.000002 0.000002 0.000002

Molybdenum (Mo) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Phosphorus (P) mg/L

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004

Silicon (Si) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Silver (Ag) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Sulphur (S) mg/L 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002

Thorium (Th) mg/L

Tin (Sn) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.0002 0.0002 0.0002

Titanium (Ti) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Uranium (U) mg/L 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002

Vanadium (V) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Zinc (Zn) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Zirconium (Zr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site H1 B1 A2 CH1 NT2 BK1 J1 BK0 A1 A1 S2 S1 field blank field blank H3T H2 H5 H4P

Sample Name on Lab Outputs H1-D B1 A2 CH1 NT2 BK1 J1 BK0 A1 A1-D S2 S1 FIELD BLK-1 FIELD BLK-2 H3T H2 H5 H4P

Lab Sample ID CP2139 CP2140 CP2141 CP2142 CP2143 CP2144 CP2145 CP2146 CP2147 CP2148 CP2149 CP2150 CP2151 CP2152 CT1037 CT1038 CT1039 CT1040

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 25-Jan-12 25-Jan-12 26-Jan-12 26-Jan-12 26-Jan-12 26-Jan-12 26-Jan-12 26-Jan-12 26-Jan-12 26-Jan-12 27-Jan-12 27-Jan-12 26-Jan-12 26-Jan-12 14-Feb-12 14-Feb-12 14-Feb-12 14-Feb-12

Time Sampled 4:25:00 PM 4:30:00 PM 11:40:00 AM 3:00:00 PM

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Physical Tests 

Conductivity uS/cm 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Hardness (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

pH pH units

Total Suspended Solids mg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Total Dissolved Solids mg/L

Turbidity NTU 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Anions and Nutrients 

Alkalinity, Bicarbonate (as CaCO3) mg/L 0.5 0.5 0.5 0.5

Alkalinity, Carbonate (as CaCO3) mg/L 0.5 0.5 0.5 0.5

Alkalinity, Hydroxide (as CaCO3) mg/L 0.5 0.5 0.5 0.5

Alkalinity, Total (as CaCO3) mg/L 0.5 0.5 0.5 0.5

Ammonia, Total (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Bromide (Br) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Chloride (Cl) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Fluoride (F) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Nitrate and Nitrite (as N) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrate (as N) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrite (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Orthophosphate-Dissolved (as P) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Phosphorus (P)-Total mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Sulfate (SO4) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Cyanides

Cyanide, Weak Acid Diss mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Cyanide, Total mg/L

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Antimony (Sb) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Arsenic (As) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Barium (Ba) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Beryllium (Be) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Bismuth (Bi) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Boron (B) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Cadmium (Cd) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Copper (Cu) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Iron (Fe) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Lead (Pb) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Lithium (Li) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Manganese (Mn) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.00001 0.00001 0.00001 0.00001

Molybdenum (Mo) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Phosphorus (P) mg/L

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004

Notes:

*See methods for discussion on excluded samples.

Page 47 of 88



Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site H1 B1 A2 CH1 NT2 BK1 J1 BK0 A1 A1 S2 S1 field blank field blank H3T H2 H5 H4P

Sample Name on Lab Outputs H1-D B1 A2 CH1 NT2 BK1 J1 BK0 A1 A1-D S2 S1 FIELD BLK-1 FIELD BLK-2 H3T H2 H5 H4P

Lab Sample ID CP2139 CP2140 CP2141 CP2142 CP2143 CP2144 CP2145 CP2146 CP2147 CP2148 CP2149 CP2150 CP2151 CP2152 CT1037 CT1038 CT1039 CT1040

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 25-Jan-12 25-Jan-12 26-Jan-12 26-Jan-12 26-Jan-12 26-Jan-12 26-Jan-12 26-Jan-12 26-Jan-12 26-Jan-12 27-Jan-12 27-Jan-12 26-Jan-12 26-Jan-12 14-Feb-12 14-Feb-12 14-Feb-12 14-Feb-12

Time Sampled 4:25:00 PM 4:30:00 PM 11:40:00 AM 3:00:00 PM

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Total Metals (cont'd)

Silicon (Si) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Silver (Ag) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Sulphur (S) mg/L 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Titanium (Ti) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Uranium (U) mg/L 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002

Vanadium (V) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Zinc (Zn) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Zirconium (Zr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Dissolved Metals

Aluminum (Al) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Antimony (Sb) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Arsenic (As) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Barium (Ba) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Beryllium (Be) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Bismuth (Bi) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Boron (B) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Cadmium (Cd) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Copper (Cu) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Iron (Fe) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Lead (Pb) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Lithium (Li) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Manganese (Mn) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.00001 0.00001 0.00001 0.00001

Molybdenum (Mo) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Phosphorus (P) mg/L

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004

Silicon (Si) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Silver (Ag) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Sulphur (S) mg/L 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Titanium (Ti) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Uranium (U) mg/L 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002

Vanadium (V) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Zinc (Zn) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Zirconium (Zr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site H1 S1 S2 B1 travel blank NT2 NT2 CH1 CH2 A2 A1 BK1 BK0 BK0 field blank H3T H2 H5

Sample Name on Lab Outputs H1 S1 S2 B1

TRIP 

BLANK NT2 NT2-D CH1 CH2 A2 A1 BK1 BK0 BK0-D

FIELD 

BLANK(FB) H3T H2 H5

Lab Sample ID CT1041 CT1042 CT1043 CT1044 CT1045 CT1046 CT1069 CT1070 CT1071 CT1072 CT1073 CT1074 CT1075 CT1076 CT1077 CY8311 CY8312 CY8313

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 14-Feb-12 14-Feb-12 14-Feb-12 14-Feb-12 14-Feb-12 15-Feb-12 15-Feb-12 15-Feb-12 15-Feb-12 15-Feb-12 15-Feb-12 16-Feb-12 16-Feb-12 16-Feb-12 16-Feb-12 13-Mar-12 13-Mar-12 13-Mar-12

Time Sampled 4:45:00 PM 4:15:00 PM 12:00:00 PM

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Physical Tests 

Conductivity uS/cm 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Hardness (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

pH pH units

Total Suspended Solids mg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Total Dissolved Solids mg/L

Turbidity NTU 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Anions and Nutrients 

Alkalinity, Bicarbonate (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alkalinity, Carbonate (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alkalinity, Hydroxide (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alkalinity, Total (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Ammonia, Total (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Bromide (Br) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.01 0.01 0.01

Chloride (Cl) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Fluoride (F) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Nitrate and Nitrite (as N) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrate (as N) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrite (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Orthophosphate-Dissolved (as P) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Phosphorus (P)-Total mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Sulfate (SO4) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Cyanides

Cyanide, Weak Acid Diss mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Cyanide, Total mg/L

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Antimony (Sb) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Arsenic (As) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Barium (Ba) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Beryllium (Be) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Bismuth (Bi) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Boron (B) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Cadmium (Cd) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Copper (Cu) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Iron (Fe) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Lead (Pb) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Lithium (Li) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Manganese (Mn) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Molybdenum (Mo) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Phosphorus (P) mg/L

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004

Notes:

*See methods for discussion on excluded samples.

Page 49 of 88



Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site H1 S1 S2 B1 travel blank NT2 NT2 CH1 CH2 A2 A1 BK1 BK0 BK0 field blank H3T H2 H5

Sample Name on Lab Outputs H1 S1 S2 B1

TRIP 

BLANK NT2 NT2-D CH1 CH2 A2 A1 BK1 BK0 BK0-D

FIELD 

BLANK(FB) H3T H2 H5

Lab Sample ID CT1041 CT1042 CT1043 CT1044 CT1045 CT1046 CT1069 CT1070 CT1071 CT1072 CT1073 CT1074 CT1075 CT1076 CT1077 CY8311 CY8312 CY8313

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 14-Feb-12 14-Feb-12 14-Feb-12 14-Feb-12 14-Feb-12 15-Feb-12 15-Feb-12 15-Feb-12 15-Feb-12 15-Feb-12 15-Feb-12 16-Feb-12 16-Feb-12 16-Feb-12 16-Feb-12 13-Mar-12 13-Mar-12 13-Mar-12

Time Sampled 4:45:00 PM 4:15:00 PM 12:00:00 PM

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Total Metals (cont'd)

Silicon (Si) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Silver (Ag) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Sulphur (S) mg/L 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Titanium (Ti) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Uranium (U) mg/L 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002

Vanadium (V) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Zinc (Zn) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Zirconium (Zr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Dissolved Metals

Aluminum (Al) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Antimony (Sb) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Arsenic (As) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Barium (Ba) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Beryllium (Be) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Bismuth (Bi) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Boron (B) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Cadmium (Cd) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Copper (Cu) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Iron (Fe) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Lead (Pb) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Lithium (Li) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Manganese (Mn) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Molybdenum (Mo) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Phosphorus (P) mg/L

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004

Silicon (Si) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Silver (Ag) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Sulphur (S) mg/L 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Titanium (Ti) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Uranium (U) mg/L 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002

Vanadium (V) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Zinc (Zn) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Zirconium (Zr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site H4P H1 S1 S2 B1 NT2 CH1 CH1 CH2 A2 A1 A1 BK1 field blank BK0 travel blank H3T H2

Sample Name on Lab Outputs H4P H1 S1 S2 B1 NT2 CH1 CH1-D CH2 A2 A1 A1-D BK1

FIELD 

BLANK BK0

TRIP 

BLANK H3T H2

Lab Sample ID CY8314 CY8315 CY8316 CY8317 CY8318 CY8319 CY8320 CY8321 CY8322 CY8323 CY8324 CY8325 CY8326 CY8327 CY8328 CY8329 DF7259 DF7260

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 13-Mar-12 13-Mar-12 13-Mar-12 13-Mar-12 13-Mar-12 14-Mar-12 14-Mar-12 14-Mar-12 14-Mar-12 14-Mar-12 15-Mar-12 15-Mar-12 15-Mar-12 15-Mar-12 15-Mar-12 12-Mar-12 18-Apr-12 18-Apr-12

Time Sampled 9:00:00 AM 9:05:00 AM 9:10:00 AM

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Physical Tests 

Conductivity uS/cm 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Hardness (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

pH pH units

Total Suspended Solids mg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Total Dissolved Solids mg/L

Turbidity NTU 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Anions and Nutrients 

Alkalinity, Bicarbonate (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alkalinity, Carbonate (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alkalinity, Hydroxide (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alkalinity, Total (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Ammonia, Total (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Bromide (Br) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Chloride (Cl) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Fluoride (F) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Nitrate and Nitrite (as N) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrate (as N) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrite (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Orthophosphate-Dissolved (as P) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Phosphorus (P)-Total mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Sulfate (SO4) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Cyanides

Cyanide, Weak Acid Diss mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Cyanide, Total mg/L

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Antimony (Sb) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Arsenic (As) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Barium (Ba) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Beryllium (Be) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Bismuth (Bi) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Boron (B) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Cadmium (Cd) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Copper (Cu) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Iron (Fe) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Lead (Pb) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Lithium (Li) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Manganese (Mn) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Molybdenum (Mo) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Phosphorus (P) mg/L

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site H4P H1 S1 S2 B1 NT2 CH1 CH1 CH2 A2 A1 A1 BK1 field blank BK0 travel blank H3T H2

Sample Name on Lab Outputs H4P H1 S1 S2 B1 NT2 CH1 CH1-D CH2 A2 A1 A1-D BK1

FIELD 

BLANK BK0

TRIP 

BLANK H3T H2

Lab Sample ID CY8314 CY8315 CY8316 CY8317 CY8318 CY8319 CY8320 CY8321 CY8322 CY8323 CY8324 CY8325 CY8326 CY8327 CY8328 CY8329 DF7259 DF7260

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 13-Mar-12 13-Mar-12 13-Mar-12 13-Mar-12 13-Mar-12 14-Mar-12 14-Mar-12 14-Mar-12 14-Mar-12 14-Mar-12 15-Mar-12 15-Mar-12 15-Mar-12 15-Mar-12 15-Mar-12 12-Mar-12 18-Apr-12 18-Apr-12

Time Sampled 9:00:00 AM 9:05:00 AM 9:10:00 AM

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Total Metals (cont'd)

Silicon (Si) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Silver (Ag) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Sulphur (S) mg/L 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Titanium (Ti) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Uranium (U) mg/L 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002

Vanadium (V) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Zinc (Zn) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Zirconium (Zr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Dissolved Metals

Aluminum (Al) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Antimony (Sb) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Arsenic (As) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Barium (Ba) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Beryllium (Be) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Bismuth (Bi) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Boron (B) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Cadmium (Cd) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Copper (Cu) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Iron (Fe) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Lead (Pb) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Lithium (Li) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Manganese (Mn) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Molybdenum (Mo) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Phosphorus (P) mg/L

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004

Silicon (Si) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Silver (Ag) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Sulphur (S) mg/L 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Titanium (Ti) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Uranium (U) mg/L 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002

Vanadium (V) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Zinc (Zn) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Zirconium (Zr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site H5 H4P H1 S1 field blank travel blank S2 B1 NT2 NT2 CH1 CH2 A1 J1 BK0 BK0 NT1 A2

Sample Name on Lab Outputs H5 H4P H1 S1

FIELD 

BLANK

TRIP 

BLANK S2 B1 NT2 NT2-D CH1 CH2 A1 J1 BK0 BK0-D NT1 A2

Lab Sample ID DF7261 DF7262 DF7263 DF7264 DF7265 DF7266 DF7267 DF7268 DF7269 DF7270 DF7271 DF7272 DF7273 DF7274 DF7275 DF7276 DF7277 DF7278

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 18-Apr-12 18-Apr-12 18-Apr-12 18-Apr-12 18-Apr-12 18-Apr-12 18-Apr-12 18-Apr-12 19-Apr-12 19-Apr-12 19-Apr-12 19-Apr-12 19-Apr-12 19-Apr-12 19-Apr-12 19-Apr-12 19-Apr-12 20-Apr-12

Time Sampled 2:20:00 PM 2:30:00 PM 2:00:00 PM

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Physical Tests 

Conductivity uS/cm 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Hardness (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

pH pH units

Total Suspended Solids mg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Total Dissolved Solids mg/L

Turbidity NTU 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Anions and Nutrients 

Alkalinity, Bicarbonate (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alkalinity, Carbonate (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alkalinity, Hydroxide (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alkalinity, Total (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Ammonia, Total (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Bromide (Br) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Chloride (Cl) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Fluoride (F) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Nitrate and Nitrite (as N) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrate (as N) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrite (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Orthophosphate-Dissolved (as P) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Phosphorus (P)-Total mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Sulfate (SO4) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Cyanides

Cyanide, Weak Acid Diss mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Cyanide, Total mg/L

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Antimony (Sb) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Arsenic (As) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Barium (Ba) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Beryllium (Be) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Bismuth (Bi) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Boron (B) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Cadmium (Cd) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Copper (Cu) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Iron (Fe) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Lead (Pb) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Lithium (Li) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Manganese (Mn) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Molybdenum (Mo) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Phosphorus (P) mg/L

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site H5 H4P H1 S1 field blank travel blank S2 B1 NT2 NT2 CH1 CH2 A1 J1 BK0 BK0 NT1 A2

Sample Name on Lab Outputs H5 H4P H1 S1

FIELD 

BLANK

TRIP 

BLANK S2 B1 NT2 NT2-D CH1 CH2 A1 J1 BK0 BK0-D NT1 A2

Lab Sample ID DF7261 DF7262 DF7263 DF7264 DF7265 DF7266 DF7267 DF7268 DF7269 DF7270 DF7271 DF7272 DF7273 DF7274 DF7275 DF7276 DF7277 DF7278

Lab Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 18-Apr-12 18-Apr-12 18-Apr-12 18-Apr-12 18-Apr-12 18-Apr-12 18-Apr-12 18-Apr-12 19-Apr-12 19-Apr-12 19-Apr-12 19-Apr-12 19-Apr-12 19-Apr-12 19-Apr-12 19-Apr-12 19-Apr-12 20-Apr-12

Time Sampled 2:20:00 PM 2:30:00 PM 2:00:00 PM

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Total Metals (cont'd)

Silicon (Si) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Silver (Ag) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Sulphur (S) mg/L 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Titanium (Ti) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Uranium (U) mg/L 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002

Vanadium (V) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Zinc (Zn) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Zirconium (Zr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Dissolved Metals

Aluminum (Al) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Antimony (Sb) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Arsenic (As) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Barium (Ba) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Beryllium (Be) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Bismuth (Bi) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Boron (B) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Cadmium (Cd) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Copper (Cu) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Iron (Fe) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Lead (Pb) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Lithium (Li) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Manganese (Mn) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Molybdenum (Mo) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002

Phosphorus (P) mg/L

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004

Silicon (Si) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Silver (Ag) mg/L 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005 0.000005

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Sulphur (S) mg/L 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Titanium (Ti) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Uranium (U) mg/L 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002 0.000002

Vanadium (V) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Zinc (Zn) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Zirconium (Zr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site BK1 H1 CH2 NT1 NT2 A1 A2 J1 J2 BK0 BK1 NT2 H2 field blank A1 travel blank H3T H4P

Sample Name on Lab Outputs BK1 H1 CH2 NT1 NT2 A1 A2 J1 J2 BK0 BK1 NT2-D H2

FIELD 

BLANK A1-D

TRIP 

BLANK H3T H4P

Lab Sample ID DF7279 L1148893-1 L1148893-10 L1148893-11 L1148893-12 L1148893-13 L1148893-14 L1148893-15 L1148893-16 L1148893-17 L1148893-18 L1148893-19 L1148893-2 L1148893-20 L1148893-21 L1148893-22 L1148893-3 L1148893-4

Lab Maxxam ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 20-Apr-12 15-May-12 16-May-12 16-May-12 16-May-12 16-May-12 16-May-12 16-May-12 16-May-12 16-May-12 16-May-12 16-May-12 16-May-12 16-May-12 16-May-12 16-May-12 16-May-12 16-May-12

Time Sampled 17:11 12:32 16:24 14:28 15:20 12:02 15:43 10:57 16:10 11:25 15:05 10:21 15:10 15:25 00:00 09:57 09:08

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Physical Tests 

Conductivity uS/cm 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Hardness (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

pH pH units 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Total Suspended Solids mg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Total Dissolved Solids mg/L 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

Turbidity NTU 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Anions and Nutrients 

Alkalinity, Bicarbonate (as CaCO3) mg/L 0.5 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Alkalinity, Carbonate (as CaCO3) mg/L 0.5 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Alkalinity, Hydroxide (as CaCO3) mg/L 0.5 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Alkalinity, Total (as CaCO3) mg/L 0.5 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Ammonia, Total (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Bromide (Br) mg/L 0.01 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chloride (Cl) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Fluoride (F) mg/L 0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrate and Nitrite (as N) mg/L 0.02 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051

Nitrate (as N) mg/L 0.02 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Nitrite (as N) mg/L 0.005 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Orthophosphate-Dissolved (as P) mg/L 0.005 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P)-Total mg/L 0.005 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

Sulfate (SO4) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Cyanides

Cyanide, Weak Acid Diss mg/L 0.0005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Cyanide, Total mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Thiocyanate (SCN) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Thiocyanate (SCN) and Cyanide mg/L 0.0005

Cyanide, Free mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Organic / Inorganic Carbon

Total Organic Carbon mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Total Metals

Aluminum (Al) mg/L 0.0002 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Antimony (Sb) mg/L 0.00002 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Arsenic (As) mg/L 0.00002 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.00002 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Beryllium (Be) mg/L 0.00001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.000005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Boron (B) mg/L 0.05 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Cadmium (Cd) mg/L 0.000005 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.000005 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Copper (Cu) mg/L 0.00005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Iron (Fe) mg/L 0.001 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03

Lead (Pb) mg/L 0.000005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Lithium (Li) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.05 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Manganese (Mn) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Molybdenum (Mo) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.00002 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Phosphorus (P) mg/L 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.00004 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site BK1 H1 CH2 NT1 NT2 A1 A2 J1 J2 BK0 BK1 NT2 H2 field blank A1 travel blank H3T H4P

Sample Name on Lab Outputs BK1 H1 CH2 NT1 NT2 A1 A2 J1 J2 BK0 BK1 NT2-D H2

FIELD 

BLANK A1-D

TRIP 

BLANK H3T H4P

Lab Sample ID DF7279 L1148893-1 L1148893-10 L1148893-11 L1148893-12 L1148893-13 L1148893-14 L1148893-15 L1148893-16 L1148893-17 L1148893-18 L1148893-19 L1148893-2 L1148893-20 L1148893-21 L1148893-22 L1148893-3 L1148893-4

Lab Maxxam ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 20-Apr-12 15-May-12 16-May-12 16-May-12 16-May-12 16-May-12 16-May-12 16-May-12 16-May-12 16-May-12 16-May-12 16-May-12 16-May-12 16-May-12 16-May-12 16-May-12 16-May-12 16-May-12

Time Sampled 17:11 12:32 16:24 14:28 15:20 12:02 15:43 10:57 16:10 11:25 15:05 10:21 15:10 15:25 00:00 09:57 09:08

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Total Metals (cont'd)

Silicon (Si) mg/L 0.1 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Silver (Ag) mg/L 0.000005 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.00005 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Sulphur (S) mg/L 10

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.000002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0002 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Titanium (Ti) mg/L 0.0005 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Uranium (U) mg/L 0.000002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Vanadium (V) mg/L 0.0002 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zinc (Zn) mg/L 0.0001 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Zirconium (Zr) mg/L 0.0001

Dissolved Metals

Aluminum (Al) mg/L 0.0002 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Antimony (Sb) mg/L 0.00002 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Arsenic (As) mg/L 0.00002 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.00002 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Beryllium (Be) mg/L 0.00001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.000005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Boron (B) mg/L 0.05 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Cadmium (Cd) mg/L 0.000005 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.000005 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Copper (Cu) mg/L 0.00005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Iron (Fe) mg/L 0.001 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03

Lead (Pb) mg/L 0.000005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Lithium (Li) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.05 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Manganese (Mn) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Molybdenum (Mo) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.00002 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Phosphorus (P) mg/L 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.00004 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Silicon (Si) mg/L 0.1 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Silver (Ag) mg/L 0.000005 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.00005 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Sulphur (S) mg/L 10

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.000002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0002 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Titanium (Ti) mg/L 0.0005 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Uranium (U) mg/L 0.000002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Vanadium (V) mg/L 0.0002 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zinc (Zn) mg/L 0.0001 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Zirconium (Zr) mg/L 0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site H5 S1 S2 B1 CH1 H1 CH2 NT1 NT2 A1 A2 J1 J2 BK0 BK1 NT2 H2 field blank

Sample Name on Lab Outputs H5 S1 S2 B1 CH1 H1 CH2 NT1 NT2 A1 A2 J1 J2 BK0 BK1 NT2-D H2

FIELD 

BLANK

Lab Sample ID L1148893-5 L1148893-6 L1148893-7 L1148893-8 L1148893-9 L1152347-1 L1152347-10 L1152347-11 L1152347-12 L1152347-13 L1152347-14 L1152347-15 L1152347-16 L1152347-17 L1152347-18 L1152347-19 L1152347-2 L1152347-20

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 16-May-12 15-May-12 15-May-12 15-May-12 16-May-12 23-May-12 24-May-12 24-May-12 24-May-12 24-May-12 24-May-12 24-May-12 24-May-12 24-May-12 24-May-12 24-May-12 24-May-12 24-May-12

Time Sampled 09:35 15:40 16:30 17:32 15:00 17:20 13:55 17:45 15:50 16:50 13:20 17:15 12:15 17:25 12:45 15:55 11:05 15:45

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Physical Tests 

Conductivity uS/cm 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Hardness (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

pH pH units 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Total Suspended Solids mg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Total Dissolved Solids mg/L 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

Turbidity NTU 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Anions and Nutrients 

Alkalinity, Bicarbonate (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Alkalinity, Carbonate (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Alkalinity, Hydroxide (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Alkalinity, Total (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Ammonia, Total (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Bromide (Br) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chloride (Cl) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Fluoride (F) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrate and Nitrite (as N) mg/L 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051

Nitrate (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Nitrite (as N) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Orthophosphate-Dissolved (as P) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P)-Total mg/L 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

Sulfate (SO4) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Cyanides

Cyanide, Weak Acid Diss mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Cyanide, Total mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Thiocyanate (SCN) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Organic / Inorganic Carbon

Total Organic Carbon mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Total Metals

Aluminum (Al) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Antimony (Sb) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Boron (B) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Copper (Cu) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Iron (Fe) mg/L 0.03 0.03 0.03 0.03 0.03 0.03 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.03 0.03

Lead (Pb) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Lithium (Li) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Manganese (Mn) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Molybdenum (Mo) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Phosphorus (P) mg/L 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site H5 S1 S2 B1 CH1 H1 CH2 NT1 NT2 A1 A2 J1 J2 BK0 BK1 NT2 H2 field blank

Sample Name on Lab Outputs H5 S1 S2 B1 CH1 H1 CH2 NT1 NT2 A1 A2 J1 J2 BK0 BK1 NT2-D H2

FIELD 

BLANK

Lab Sample ID L1148893-5 L1148893-6 L1148893-7 L1148893-8 L1148893-9 L1152347-1 L1152347-10 L1152347-11 L1152347-12 L1152347-13 L1152347-14 L1152347-15 L1152347-16 L1152347-17 L1152347-18 L1152347-19 L1152347-2 L1152347-20

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 16-May-12 15-May-12 15-May-12 15-May-12 16-May-12 23-May-12 24-May-12 24-May-12 24-May-12 24-May-12 24-May-12 24-May-12 24-May-12 24-May-12 24-May-12 24-May-12 24-May-12 24-May-12

Time Sampled 09:35 15:40 16:30 17:32 15:00 17:20 13:55 17:45 15:50 16:50 13:20 17:15 12:15 17:25 12:45 15:55 11:05 15:45

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Total Metals (cont'd)

Silicon (Si) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Silver (Ag) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Titanium (Ti) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Uranium (U) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Vanadium (V) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zinc (Zn) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Zirconium (Zr) mg/L

Dissolved Metals

Aluminum (Al) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.003

Antimony (Sb) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Boron (B) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Copper (Cu) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0005

Iron (Fe) mg/L 0.03 0.03 0.03 0.03 0.03 0.03 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.03

Lead (Pb) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Lithium (Li) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Manganese (Mn) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Molybdenum (Mo) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Phosphorus (P) mg/L 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Silicon (Si) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Silver (Ag) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Titanium (Ti) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Uranium (U) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Vanadium (V) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zinc (Zn) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.003

Zirconium (Zr) mg/L

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site BK1 travel blank H3T H4P H5 S1 S2 B1 CH1 H1 CH2 NT1 NT2 A1 A2 J1 J2 BK0

Sample Name on Lab Outputs BK1-D

TRIP 

BLANK H3T H4P H5 S1 S2 B1 CH1 HI CH2 NT1 NT2 A1 A2 J1 J2 BK0

Lab Sample ID L1152347-21 L1152347-22 L1152347-3 L1152347-4 L1152347-5 L1152347-6 L1152347-7 L1152347-8 L1152347-9 L1155766-1 L1155766-10 L1155766-11 L1155766-12 L1155766-13 L1155766-14 L1155766-15 L1155766-16 L1155766-17

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 24-May-12 24-May-12 24-May-12 24-May-12 24-May-12 24-May-12 23-May-12 23-May-12 24-May-12 30-May-12 31-May-12 31-May-12 31-May-12 31-May-12 31-May-12 31-May-12 31-May-12 31-May-12

Time Sampled 12:50 00:00 10:30 09:40 10:05 11:30 16:45 17:45 16:20 17:20 13:30 17:05 15:15 16:15 13:00 16:30 11:50 16:45

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Physical Tests 

Conductivity uS/cm 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Hardness (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

pH pH units 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Total Suspended Solids mg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Total Dissolved Solids mg/L 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

Turbidity NTU 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Anions and Nutrients 

Alkalinity, Bicarbonate (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Alkalinity, Carbonate (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Alkalinity, Hydroxide (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Alkalinity, Total (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Ammonia, Total (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Bromide (Br) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chloride (Cl) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Fluoride (F) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrate and Nitrite (as N) mg/L 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051

Nitrate (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Nitrite (as N) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Orthophosphate-Dissolved (as P) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P)-Total mg/L 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

Sulfate (SO4) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Cyanides

Cyanide, Weak Acid Diss mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Cyanide, Total mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Thiocyanate (SCN) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Organic / Inorganic Carbon

Total Organic Carbon mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Total Metals

Aluminum (Al) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Antimony (Sb) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Boron (B) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Copper (Cu) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Iron (Fe) mg/L 0.01 0.03 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Lead (Pb) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Lithium (Li) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Manganese (Mn) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Molybdenum (Mo) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Phosphorus (P) mg/L 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site BK1 travel blank H3T H4P H5 S1 S2 B1 CH1 H1 CH2 NT1 NT2 A1 A2 J1 J2 BK0

Sample Name on Lab Outputs BK1-D

TRIP 

BLANK H3T H4P H5 S1 S2 B1 CH1 HI CH2 NT1 NT2 A1 A2 J1 J2 BK0

Lab Sample ID L1152347-21 L1152347-22 L1152347-3 L1152347-4 L1152347-5 L1152347-6 L1152347-7 L1152347-8 L1152347-9 L1155766-1 L1155766-10 L1155766-11 L1155766-12 L1155766-13 L1155766-14 L1155766-15 L1155766-16 L1155766-17

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 24-May-12 24-May-12 24-May-12 24-May-12 24-May-12 24-May-12 23-May-12 23-May-12 24-May-12 30-May-12 31-May-12 31-May-12 31-May-12 31-May-12 31-May-12 31-May-12 31-May-12 31-May-12

Time Sampled 12:50 00:00 10:30 09:40 10:05 11:30 16:45 17:45 16:20 17:20 13:30 17:05 15:15 16:15 13:00 16:30 11:50 16:45

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Total Metals (cont'd)

Silicon (Si) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Silver (Ag) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Titanium (Ti) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Uranium (U) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Vanadium (V) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zinc (Zn) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Zirconium (Zr) mg/L

Dissolved Metals

Aluminum (Al) mg/L 0.001 0.003 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Antimony (Sb) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Boron (B) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Copper (Cu) mg/L 0.0002 0.0005 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Iron (Fe) mg/L 0.01 0.03 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Lead (Pb) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Lithium (Li) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Manganese (Mn) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Molybdenum (Mo) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Phosphorus (P) mg/L 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Silicon (Si) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Silver (Ag) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Titanium (Ti) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Uranium (U) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Vanadium (V) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zinc (Zn) mg/L 0.001 0.003 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zirconium (Zr) mg/L

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site BK1 field blank H2 travel blank B1 J1 H3T H4P H5 S1 S2 B1 CH1 A1 H3T H4P H5

Sample Name on Lab Outputs BK1

FIELD 

BLANK H2

TRIP 

BLANK

B1-D (DUPLICATE 

2) J1-D H3T H4P H5 S1 S2 B1 CH1 A1 H3T H4P H5

Lab Sample ID L1155766-18 L1155766-19 L1155766-2 L1155766-20 L1155766-21 L1155766-22 L1155766-3 L1155766-4 L1155766-5 L1155766-6 L1155766-7 L1155766-8 L1155766-9 L1159192-1 L1159192-10 L1159192-11 L1159192-12

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 31-May-12 31-May-12 31-May-12 30-May-12 30-May-12 31-May-12 31-May-12 31-May-12 31-May-12 31-May-12 30-May-12 30-May-12 31-May-12 6-Jun-12 7-Jun-12 7-Jun-12 7-Jun-12

Time Sampled 12:10 15:15 10:40 00:00 17:55 16:30 10:00 09:05 09:35 11:10 16:30 17:50 15:40 10:50 14:15 12:45 13:30

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Physical Tests 

Conductivity uS/cm 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Hardness (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

pH pH units 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Total Suspended Solids mg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Total Dissolved Solids mg/L 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

Turbidity NTU 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Anions and Nutrients 

Alkalinity, Bicarbonate (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Alkalinity, Carbonate (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Alkalinity, Hydroxide (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Alkalinity, Total (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Ammonia, Total (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Bromide (Br) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chloride (Cl) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Fluoride (F) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrate and Nitrite (as N) mg/L 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051

Nitrate (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Nitrite (as N) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Orthophosphate-Dissolved (as P) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P)-Total mg/L 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

Sulfate (SO4) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Cyanides

Cyanide, Weak Acid Diss mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Cyanide, Total mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Thiocyanate (SCN) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Organic / Inorganic Carbon

Total Organic Carbon mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Total Metals

Aluminum (Al) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Antimony (Sb) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Boron (B) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Copper (Cu) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Iron (Fe) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Lead (Pb) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Lithium (Li) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Manganese (Mn) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Molybdenum (Mo) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Phosphorus (P) mg/L 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site BK1 field blank H2 travel blank B1 J1 H3T H4P H5 S1 S2 B1 CH1 A1 H3T H4P H5

Sample Name on Lab Outputs BK1

FIELD 

BLANK H2

TRIP 

BLANK

B1-D (DUPLICATE 

2) J1-D H3T H4P H5 S1 S2 B1 CH1 A1 H3T H4P H5

Lab Sample ID L1155766-18 L1155766-19 L1155766-2 L1155766-20 L1155766-21 L1155766-22 L1155766-3 L1155766-4 L1155766-5 L1155766-6 L1155766-7 L1155766-8 L1155766-9 L1159192-1 L1159192-10 L1159192-11 L1159192-12

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 31-May-12 31-May-12 31-May-12 30-May-12 30-May-12 31-May-12 31-May-12 31-May-12 31-May-12 31-May-12 30-May-12 30-May-12 31-May-12 6-Jun-12 7-Jun-12 7-Jun-12 7-Jun-12

Time Sampled 12:10 15:15 10:40 00:00 17:55 16:30 10:00 09:05 09:35 11:10 16:30 17:50 15:40 10:50 14:15 12:45 13:30

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Total Metals (cont'd)

Silicon (Si) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Silver (Ag) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Titanium (Ti) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Uranium (U) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Vanadium (V) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zinc (Zn) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Zirconium (Zr) mg/L

Dissolved Metals

Aluminum (Al) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Antimony (Sb) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Boron (B) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Copper (Cu) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Iron (Fe) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Lead (Pb) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Lithium (Li) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Manganese (Mn) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Molybdenum (Mo) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Phosphorus (P) mg/L 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Silicon (Si) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Silver (Ag) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Titanium (Ti) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Uranium (U) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Vanadium (V) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zinc (Zn) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zirconium (Zr) mg/L

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site J1 J2 NT1 NT2 S2 S1 S2 A2 travel blank field blank A2 B1 BK0 BK1 CH1 H1 H2 A1

Sample Name on Lab Outputs J1 J2 NT1 NT2

DUPLICATE 

2 S2 S1 S2

DUPLICATE 

1 A2

TRIP 

BLANK

FIELD 

BLANK A2 B1 BK0 BK1 CH1 H1 H2 A1

Lab Sample ID L1159192-13 L1159192-14 L1159192-15 L1159192-16 L1159192-17 L1159192-18 L1159192-19 L1159192-2 L1159192-20 L1159192-21 L1159192-3 L1159192-4 L1159192-5 L1159192-6 L1159192-7 L1159192-8 L1159192-9 L1162642-1

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 5-Jun-12 6-Jun-12 5-Jun-12 5-Jun-12 7-Jun-12 7-Jun-12 7-Jun-12 6-Jun-12 6-Jun-12 7-Jun-12 6-Jun-12 7-Jun-12 5-Jun-12 6-Jun-12 5-Jun-12 7-Jun-12 7-Jun-12 13-Jun-12

Time Sampled 17:10 13:50 18:10 15:45 11:35 10:40 11:30 10:15 10:45 10:10 15:30 17:40 11:40 16:30 15:05 13:55 15:50

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Physical Tests 

Conductivity uS/cm 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Hardness (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

pH pH units 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Total Suspended Solids mg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Total Dissolved Solids mg/L 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

Turbidity NTU 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Anions and Nutrients 

Alkalinity, Bicarbonate (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Alkalinity, Carbonate (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Alkalinity, Hydroxide (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Alkalinity, Total (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Ammonia, Total (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Bromide (Br) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chloride (Cl) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Fluoride (F) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrate and Nitrite (as N) mg/L 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051

Nitrate (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Nitrite (as N) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Orthophosphate-Dissolved (as P) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P)-Total mg/L 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

Sulfate (SO4) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Cyanides

Cyanide, Weak Acid Diss mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Cyanide, Total mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Thiocyanate (SCN) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Organic / Inorganic Carbon

Total Organic Carbon mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Total Metals

Aluminum (Al) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Antimony (Sb) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Boron (B) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Copper (Cu) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Iron (Fe) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Lead (Pb) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Lithium (Li) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Manganese (Mn) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Molybdenum (Mo) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Phosphorus (P) mg/L 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site J1 J2 NT1 NT2 S2 S1 S2 A2 travel blank field blank A2 B1 BK0 BK1 CH1 H1 H2 A1

Sample Name on Lab Outputs J1 J2 NT1 NT2

DUPLICATE 

2 S2 S1 S2

DUPLICATE 

1 A2

TRIP 

BLANK

FIELD 

BLANK A2 B1 BK0 BK1 CH1 H1 H2 A1

Lab Sample ID L1159192-13 L1159192-14 L1159192-15 L1159192-16 L1159192-17 L1159192-18 L1159192-19 L1159192-2 L1159192-20 L1159192-21 L1159192-3 L1159192-4 L1159192-5 L1159192-6 L1159192-7 L1159192-8 L1159192-9 L1162642-1

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 5-Jun-12 6-Jun-12 5-Jun-12 5-Jun-12 7-Jun-12 7-Jun-12 7-Jun-12 6-Jun-12 6-Jun-12 7-Jun-12 6-Jun-12 7-Jun-12 5-Jun-12 6-Jun-12 5-Jun-12 7-Jun-12 7-Jun-12 13-Jun-12

Time Sampled 17:10 13:50 18:10 15:45 11:35 10:40 11:30 10:15 10:45 10:10 15:30 17:40 11:40 16:30 15:05 13:55 15:50

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Total Metals (cont'd)

Silicon (Si) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Silver (Ag) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Titanium (Ti) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Uranium (U) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Vanadium (V) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zinc (Zn) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Zirconium (Zr) mg/L

Dissolved Metals

Aluminum (Al) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Antimony (Sb) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Boron (B) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Copper (Cu) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Iron (Fe) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Lead (Pb) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Lithium (Li) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Manganese (Mn) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Molybdenum (Mo) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Phosphorus (P) mg/L 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Silicon (Si) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Silver (Ag) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Titanium (Ti) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Uranium (U) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Vanadium (V) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zinc (Zn) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zirconium (Zr) mg/L

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site H2 H3T H4P H5 J1 J2 NT1 NT2 H4P S1 CH2 S2 travel blank field blank A2 B1 BK0 BK1

Sample Name on Lab Outputs H2 H3T H4P H5 J1 J2 NT1 NT2 H4P-D S1 CH2-D S2

TRIP 

BLANK

FIELD 

BLANK A2 B1 BK0 BK1

Lab Sample ID L1162642-10 L1162642-11 L1162642-12 L1162642-13 L1162642-14 L1162642-15 L1162642-16 L1162642-17 L1162642-18 L1162642-19 L1162642-2 L1162642-20 L1162642-21 L1162642-22 L1162642-3 L1162642-4 L1162642-5 L1162642-6

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 14-Jun-12 14-Jun-12 14-Jun-12 14-Jun-12 13-Jun-12 13-Jun-12 13-Jun-12 13-Jun-12 14-Jun-12 12-Jun-12 13-Jun-12 12-Jun-12 12-Jun-12 13-Jun-12 13-Jun-12 12-Jun-12 13-Jun-12 13-Jun-12

Time Sampled 12:20 12:40 11:30 11:55 16:05 11:30 17:35 14:00 11:30 17:00 12:05 18:00 00:00 14:20 15:05 18:50 17:10 16:40

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Physical Tests 

Conductivity uS/cm 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Hardness (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

pH pH units 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Total Suspended Solids mg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Total Dissolved Solids mg/L 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

Turbidity NTU 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Anions and Nutrients 

Alkalinity, Bicarbonate (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Alkalinity, Carbonate (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Alkalinity, Hydroxide (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Alkalinity, Total (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Ammonia, Total (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Bromide (Br) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chloride (Cl) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Fluoride (F) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrate and Nitrite (as N) mg/L 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051

Nitrate (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Nitrite (as N) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Orthophosphate-Dissolved (as P) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P)-Total mg/L 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

Sulfate (SO4) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Cyanides

Cyanide, Weak Acid Diss mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Cyanide, Total mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Thiocyanate (SCN) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Organic / Inorganic Carbon

Total Organic Carbon mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Total Metals

Aluminum (Al) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Antimony (Sb) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Boron (B) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Copper (Cu) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Iron (Fe) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Lead (Pb) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Lithium (Li) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Manganese (Mn) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Molybdenum (Mo) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Phosphorus (P) mg/L 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site H2 H3T H4P H5 J1 J2 NT1 NT2 H4P S1 CH2 S2 travel blank field blank A2 B1 BK0 BK1

Sample Name on Lab Outputs H2 H3T H4P H5 J1 J2 NT1 NT2 H4P-D S1 CH2-D S2

TRIP 

BLANK

FIELD 

BLANK A2 B1 BK0 BK1

Lab Sample ID L1162642-10 L1162642-11 L1162642-12 L1162642-13 L1162642-14 L1162642-15 L1162642-16 L1162642-17 L1162642-18 L1162642-19 L1162642-2 L1162642-20 L1162642-21 L1162642-22 L1162642-3 L1162642-4 L1162642-5 L1162642-6

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 14-Jun-12 14-Jun-12 14-Jun-12 14-Jun-12 13-Jun-12 13-Jun-12 13-Jun-12 13-Jun-12 14-Jun-12 12-Jun-12 13-Jun-12 12-Jun-12 12-Jun-12 13-Jun-12 13-Jun-12 12-Jun-12 13-Jun-12 13-Jun-12

Time Sampled 12:20 12:40 11:30 11:55 16:05 11:30 17:35 14:00 11:30 17:00 12:05 18:00 00:00 14:20 15:05 18:50 17:10 16:40

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Total Metals (cont'd)

Silicon (Si) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Silver (Ag) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Titanium (Ti) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Uranium (U) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Vanadium (V) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zinc (Zn) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Zirconium (Zr) mg/L

Dissolved Metals

Aluminum (Al) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Antimony (Sb) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Boron (B) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Copper (Cu) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Iron (Fe) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Lead (Pb) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Lithium (Li) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Manganese (Mn) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Molybdenum (Mo) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Phosphorus (P) mg/L 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Silicon (Si) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Silver (Ag) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Titanium (Ti) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Uranium (U) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Vanadium (V) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zinc (Zn) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zirconium (Zr) mg/L

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site CH1 CH2 H1 S1 CH2 A2 J2 BK1 NT2 NT2 CH1 A1 J1 BK0 S2 NT1 field blank travel blank

Sample Name on Lab Outputs CH1 CH2 H1 S1 CH2 A2 J2 BK1 NT2 DUP2 CH1 A1 J1 BK0 S2 NT1

FIELD 

BLANK

TRIP 

BLANK

Lab Sample ID L1162642-7 L1162642-8 L1162642-9 L1169199-1 L1169199-10 L1169199-11 L1169199-12 L1169199-13 L1169199-14 L1169199-15 L1169199-16 L1169199-17 L1169199-18 L1169199-19 L1169199-2 L1169199-20 L1169199-21 L1169199-22

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 13-Jun-12 13-Jun-12 12-Jun-12 25-Jun-12 26-Jun-12 26-Jun-12 26-Jun-12 26-Jun-12 26-Jun-12 26-Jun-12 26-Jun-12 26-Jun-12 26-Jun-12 26-Jun-12 25-Jun-12 26-Jun-12 26-Jun-12 26-Jun-12

Time Sampled 14:20 12:05 18:30 11:55 09:20 10:22 11:08 13:43 14:57 15:00 15:36 16:17 16:34 16:55 12:55 17:26 11:08 00:00

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Physical Tests 

Conductivity uS/cm 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Hardness (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

pH pH units 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Total Suspended Solids mg/L 1 1 1 1 1 1 1 1 2 2 1 1 1 1 1 1 1 1

Total Dissolved Solids mg/L 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

Turbidity NTU 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Anions and Nutrients 

Alkalinity, Bicarbonate (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Alkalinity, Carbonate (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Alkalinity, Hydroxide (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Alkalinity, Total (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Ammonia, Total (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Bromide (Br) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chloride (Cl) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Fluoride (F) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrate and Nitrite (as N) mg/L 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051

Nitrate (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Nitrite (as N) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Orthophosphate-Dissolved (as P) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P)-Total mg/L 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.02 0.02 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

Sulfate (SO4) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Cyanides

Cyanide, Weak Acid Diss mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Cyanide, Total mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Thiocyanate (SCN) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Organic / Inorganic Carbon

Total Organic Carbon mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Total Metals

Aluminum (Al) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Antimony (Sb) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Boron (B) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Copper (Cu) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Iron (Fe) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Lead (Pb) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Lithium (Li) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Manganese (Mn) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Molybdenum (Mo) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Phosphorus (P) mg/L 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site CH1 CH2 H1 S1 CH2 A2 J2 BK1 NT2 NT2 CH1 A1 J1 BK0 S2 NT1 field blank travel blank

Sample Name on Lab Outputs CH1 CH2 H1 S1 CH2 A2 J2 BK1 NT2 DUP2 CH1 A1 J1 BK0 S2 NT1

FIELD 

BLANK

TRIP 

BLANK

Lab Sample ID L1162642-7 L1162642-8 L1162642-9 L1169199-1 L1169199-10 L1169199-11 L1169199-12 L1169199-13 L1169199-14 L1169199-15 L1169199-16 L1169199-17 L1169199-18 L1169199-19 L1169199-2 L1169199-20 L1169199-21 L1169199-22

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 13-Jun-12 13-Jun-12 12-Jun-12 25-Jun-12 26-Jun-12 26-Jun-12 26-Jun-12 26-Jun-12 26-Jun-12 26-Jun-12 26-Jun-12 26-Jun-12 26-Jun-12 26-Jun-12 25-Jun-12 26-Jun-12 26-Jun-12 26-Jun-12

Time Sampled 14:20 12:05 18:30 11:55 09:20 10:22 11:08 13:43 14:57 15:00 15:36 16:17 16:34 16:55 12:55 17:26 11:08 00:00

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Total Metals (cont'd)

Silicon (Si) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Silver (Ag) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Titanium (Ti) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Uranium (U) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Vanadium (V) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zinc (Zn) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Zirconium (Zr) mg/L

Dissolved Metals

Aluminum (Al) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Antimony (Sb) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Boron (B) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Copper (Cu) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Iron (Fe) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Lead (Pb) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Lithium (Li) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Manganese (Mn) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Molybdenum (Mo) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Phosphorus (P) mg/L 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Silicon (Si) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Silver (Ag) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Titanium (Ti) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Uranium (U) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Vanadium (V) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zinc (Zn) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zirconium (Zr) mg/L

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site NT2 H2 H4P H5 H5 H2 H3T H1 B1 A1 H1 H2 H3T H4P H5 J1 J2 NT1

Sample Name on Lab Outputs NT2

DUPLICATE 

1 H4P H5 DUP1 H2 H3T H1 B1 A1 H1 H2 H3T H4P H5 J1 J2 NT1

Lab Sample ID L1180780-18 L1180780-19 L1169199-3 L1169199-4 L1169199-5 L1169199-6 L1169199-7 L1169199-8 L1169199-9 L1180780-1 L1180780-10 L1180780-11 L1180780-12 L1180780-13 L1180780-14 L1180780-15 L1180780-16 L1180780-17

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 18-Jul-12 17-Jul-12 25-Jun-12 25-Jun-12 25-Jun-12 25-Jun-12 25-Jun-12 25-Jun-12 25-Jun-12 18-Jul-12 17-Jul-12 17-Jul-12 17-Jul-12 17-Jul-12 17-Jul-12 18-Jul-12 18-Jul-12 18-Jul-12

Time Sampled 09:59 12:20 14:13 14:37 14:40 15:09 15:33 16:22 16:47 14:04 13:27 12:15 12:41 11:29 11:52 13:47 11:28 14:49

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Physical Tests 

Conductivity uS/cm 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Hardness (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

pH pH units 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Total Suspended Solids mg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Total Dissolved Solids mg/L 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

Turbidity NTU 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Anions and Nutrients 

Alkalinity, Bicarbonate (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Alkalinity, Carbonate (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Alkalinity, Hydroxide (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Alkalinity, Total (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Ammonia, Total (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Bromide (Br) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chloride (Cl) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Fluoride (F) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrate and Nitrite (as N) mg/L 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051

Nitrate (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Nitrite (as N) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Orthophosphate-Dissolved (as P) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P)-Total mg/L 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

Sulfate (SO4) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Cyanides

Cyanide, Weak Acid Diss mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Cyanide, Total mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Thiocyanate (SCN) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Organic / Inorganic Carbon

Total Organic Carbon mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Total Metals

Aluminum (Al) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Antimony (Sb) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Boron (B) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0002 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Copper (Cu) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Iron (Fe) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Lead (Pb) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Lithium (Li) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Manganese (Mn) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Molybdenum (Mo) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Phosphorus (P) mg/L 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site NT2 H2 H4P H5 H5 H2 H3T H1 B1 A1 H1 H2 H3T H4P H5 J1 J2 NT1

Sample Name on Lab Outputs NT2

DUPLICATE 

1 H4P H5 DUP1 H2 H3T H1 B1 A1 H1 H2 H3T H4P H5 J1 J2 NT1

Lab Sample ID L1180780-18 L1180780-19 L1169199-3 L1169199-4 L1169199-5 L1169199-6 L1169199-7 L1169199-8 L1169199-9 L1180780-1 L1180780-10 L1180780-11 L1180780-12 L1180780-13 L1180780-14 L1180780-15 L1180780-16 L1180780-17

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 18-Jul-12 17-Jul-12 25-Jun-12 25-Jun-12 25-Jun-12 25-Jun-12 25-Jun-12 25-Jun-12 25-Jun-12 18-Jul-12 17-Jul-12 17-Jul-12 17-Jul-12 17-Jul-12 17-Jul-12 18-Jul-12 18-Jul-12 18-Jul-12

Time Sampled 09:59 12:20 14:13 14:37 14:40 15:09 15:33 16:22 16:47 14:04 13:27 12:15 12:41 11:29 11:52 13:47 11:28 14:49

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Total Metals (cont'd)

Silicon (Si) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Silver (Ag) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Titanium (Ti) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Uranium (U) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Vanadium (V) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zinc (Zn) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Zirconium (Zr) mg/L

Dissolved Metals

Aluminum (Al) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Antimony (Sb) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Boron (B) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Copper (Cu) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Iron (Fe) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Lead (Pb) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Lithium (Li) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Manganese (Mn) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Molybdenum (Mo) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Phosphorus (P) mg/L 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Silicon (Si) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Silver (Ag) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Titanium (Ti) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Uranium (U) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Vanadium (V) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zinc (Zn) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zirconium (Zr) mg/L

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site S1 B1 B1 S1 S2 travel blank A2 B1 BK0 BK1 CH1 CH2 field blank H2 H3T H4P H5 H3T

Sample Name on Lab Outputs S1

DUPLICATE 

1

DUPLICATE 

2 S1 S2

TRIP 

BLANK A2 B1 BK0 BK1 CH1 CH2

FIELD 

BLANK H2 H3T H4P H5

DUPLICATE 

2

Lab Sample ID L1194314-19 L1194314-2 L1180780-2 L1180780-20 L1180780-21 L1180780-22 L1180780-3 L1180780-4 L1180780-5 L1180780-6 L1180780-7 L1180780-8 L1180780-9 L1194314-10 L1194314-11 L1194314-12 L1194314-13 L1194314-18

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 14-Aug-12 14-Aug-12 17-Jul-12 17-Jul-12 17-Jul-12 17-Jul-12 18-Jul-12 17-Jul-12 18-Jul-12 18-Jul-12 18-Jul-12 18-Jul-12 17-Jul-12 14-Aug-12 14-Aug-12 14-Aug-12 14-Aug-12 14-Aug-12

Time Sampled 11:10 15:45 13:54 09:30 10:19 00:00 10:52 13:49 14:21 13:22 10:22 09:07 11:39 14:00 14:30 13:00 13:45 14:35

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Physical Tests 

Conductivity uS/cm 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Hardness (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

pH pH units 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Total Suspended Solids mg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Total Dissolved Solids mg/L 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

Turbidity NTU 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Anions and Nutrients 

Alkalinity, Bicarbonate (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Alkalinity, Carbonate (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Alkalinity, Hydroxide (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Alkalinity, Total (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Ammonia, Total (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Bromide (Br) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chloride (Cl) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Fluoride (F) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrate and Nitrite (as N) mg/L 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051

Nitrate (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Nitrite (as N) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Orthophosphate-Dissolved (as P) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P)-Total mg/L 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

Sulfate (SO4) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Cyanides

Cyanide, Weak Acid Diss mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Cyanide, Total mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Thiocyanate (SCN) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Organic / Inorganic Carbon

Total Organic Carbon mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Total Metals

Aluminum (Al) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Antimony (Sb) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Boron (B) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Copper (Cu) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Iron (Fe) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Lead (Pb) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Lithium (Li) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Manganese (Mn) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Molybdenum (Mo) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Phosphorus (P) mg/L 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site S1 B1 B1 S1 S2 travel blank A2 B1 BK0 BK1 CH1 CH2 field blank H2 H3T H4P H5 H3T

Sample Name on Lab Outputs S1

DUPLICATE 

1

DUPLICATE 

2 S1 S2

TRIP 

BLANK A2 B1 BK0 BK1 CH1 CH2

FIELD 

BLANK H2 H3T H4P H5

DUPLICATE 

2

Lab Sample ID L1194314-19 L1194314-2 L1180780-2 L1180780-20 L1180780-21 L1180780-22 L1180780-3 L1180780-4 L1180780-5 L1180780-6 L1180780-7 L1180780-8 L1180780-9 L1194314-10 L1194314-11 L1194314-12 L1194314-13 L1194314-18

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 14-Aug-12 14-Aug-12 17-Jul-12 17-Jul-12 17-Jul-12 17-Jul-12 18-Jul-12 17-Jul-12 18-Jul-12 18-Jul-12 18-Jul-12 18-Jul-12 17-Jul-12 14-Aug-12 14-Aug-12 14-Aug-12 14-Aug-12 14-Aug-12

Time Sampled 11:10 15:45 13:54 09:30 10:19 00:00 10:52 13:49 14:21 13:22 10:22 09:07 11:39 14:00 14:30 13:00 13:45 14:35

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Total Metals (cont'd)

Silicon (Si) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Silver (Ag) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Titanium (Ti) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Uranium (U) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Vanadium (V) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zinc (Zn) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Zirconium (Zr) mg/L

Dissolved Metals

Aluminum (Al) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Antimony (Sb) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Boron (B) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Copper (Cu) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Iron (Fe) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Lead (Pb) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Lithium (Li) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Manganese (Mn) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Molybdenum (Mo) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Phosphorus (P) mg/L 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Silicon (Si) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Silver (Ag) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Titanium (Ti) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Uranium (U) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Vanadium (V) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zinc (Zn) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zirconium (Zr) mg/L

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site S2 B1 H1 A1 NT2 travel blank field blank A2 BK0 BK1 CH1 CH2 J1 J2 NT1 A1 H2 H3T

Sample Name on Lab Outputs S2 B1 H1 A1 NT2

TRIP 

BLANK

FIELD 

BLANK A2 BK0 BK1 CH1 CH2 J1 J2 NT1 A1 H2 H3T

Lab Sample ID L1194314-20 L1194314-4 L1194314-9 L1195304-1 L1195304-10 L1195304-11 L1195304-12 L1195304-2 L1195304-3 L1195304-4 L1195304-5 L1195304-6 L1195304-7 L1195304-8 L1195304-9 L1212436-1 L1212436-10 L1212436-11

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 14-Aug-12 14-Aug-12 14-Aug-12 15-Aug-12 15-Aug-12 15-Aug-12 15-Aug-12 15-Aug-12 15-Aug-12 15-Aug-12 15-Aug-12 15-Aug-12 15-Aug-12 15-Aug-12 15-Aug-12 19-Sep-12 19-Sep-12 19-Sep-12

Time Sampled 11:50 15:40 15:20 16:27 10:45 16:00 16:35 12:50 17:08 15:50 11:00 11:38 16:49 13:33 17:37 12:00 12:00 12:00

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Physical Tests 

Conductivity uS/cm 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Hardness (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

pH pH units 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Total Suspended Solids mg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Total Dissolved Solids mg/L 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

Turbidity NTU 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Anions and Nutrients 

Alkalinity, Bicarbonate (as CaCO3) mg/L 2 2 2 2 2 2 2 2 1 2 1 2 1 2 2 2 2 2

Alkalinity, Carbonate (as CaCO3) mg/L 2 2 2 2 2 2 2 2 1 2 1 2 1 2 2 2 2 2

Alkalinity, Hydroxide (as CaCO3) mg/L 2 2 2 2 2 2 2 2 1 2 1 2 1 2 2 2 2 2

Alkalinity, Total (as CaCO3) mg/L 2 2 2 2 2 2 2 2 1 2 1 2 1 2 2 2 2 2

Ammonia, Total (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Bromide (Br) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chloride (Cl) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Fluoride (F) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrate and Nitrite (as N) mg/L 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051

Nitrate (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Nitrite (as N) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Orthophosphate-Dissolved (as P) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P)-Total mg/L 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

Sulfate (SO4) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Cyanides

Cyanide, Weak Acid Diss mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Cyanide, Total mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Thiocyanate (SCN) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Organic / Inorganic Carbon

Total Organic Carbon mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Total Metals

Aluminum (Al) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Antimony (Sb) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Boron (B) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Copper (Cu) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Iron (Fe) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Lead (Pb) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Lithium (Li) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Manganese (Mn) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Molybdenum (Mo) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Phosphorus (P) mg/L 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Notes:

*See methods for discussion on excluded samples.

Page 73 of 88



Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site S2 B1 H1 A1 NT2 travel blank field blank A2 BK0 BK1 CH1 CH2 J1 J2 NT1 A1 H2 H3T

Sample Name on Lab Outputs S2 B1 H1 A1 NT2

TRIP 

BLANK

FIELD 

BLANK A2 BK0 BK1 CH1 CH2 J1 J2 NT1 A1 H2 H3T

Lab Sample ID L1194314-20 L1194314-4 L1194314-9 L1195304-1 L1195304-10 L1195304-11 L1195304-12 L1195304-2 L1195304-3 L1195304-4 L1195304-5 L1195304-6 L1195304-7 L1195304-8 L1195304-9 L1212436-1 L1212436-10 L1212436-11

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 14-Aug-12 14-Aug-12 14-Aug-12 15-Aug-12 15-Aug-12 15-Aug-12 15-Aug-12 15-Aug-12 15-Aug-12 15-Aug-12 15-Aug-12 15-Aug-12 15-Aug-12 15-Aug-12 15-Aug-12 19-Sep-12 19-Sep-12 19-Sep-12

Time Sampled 11:50 15:40 15:20 16:27 10:45 16:00 16:35 12:50 17:08 15:50 11:00 11:38 16:49 13:33 17:37 12:00 12:00 12:00

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Total Metals (cont'd)

Silicon (Si) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Silver (Ag) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Titanium (Ti) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Uranium (U) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Vanadium (V) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zinc (Zn) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Zirconium (Zr) mg/L

Dissolved Metals

Aluminum (Al) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Antimony (Sb) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Boron (B) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Copper (Cu) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Iron (Fe) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Lead (Pb) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Lithium (Li) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Manganese (Mn) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Molybdenum (Mo) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Phosphorus (P) mg/L 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Silicon (Si) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Silver (Ag) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Titanium (Ti) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Uranium (U) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Vanadium (V) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zinc (Zn) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zirconium (Zr) mg/L

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site H4P H5 J2 NT1 NT2 A2 S1 S2 BK1 travel blank A2 B1 BK0 BK1 CH1 CH2 H1

Sample Name on Lab Outputs H4P H5 J2 NT1 NT2 A2-D S1 S2 BK1-D

TRIP 

BLANK A2 B1 BK0 BK1 CH1 CH2 H1

Lab Sample ID L1212436-12 L1212436-13 L1212436-14 L1212436-15 L1212436-16 L1212436-17 L1212436-18 L1212436-19 L1212436-2 L1212436-20 L1212436-3 L1212436-4 L1212436-5 L1212436-6 L1212436-7 L1212436-8 L1212436-9

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12

Time Sampled 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Physical Tests 

Conductivity uS/cm 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Hardness (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

pH pH units 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Total Suspended Solids mg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Total Dissolved Solids mg/L 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

Turbidity NTU 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Anions and Nutrients 

Alkalinity, Bicarbonate (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 1 2 1 2 2

Alkalinity, Carbonate (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 1 2 1 2 2

Alkalinity, Hydroxide (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 1 2 1 2 2

Alkalinity, Total (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 1 2 1 2 2

Ammonia, Total (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Bromide (Br) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chloride (Cl) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Fluoride (F) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrate and Nitrite (as N) mg/L 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051

Nitrate (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Nitrite (as N) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Orthophosphate-Dissolved (as P) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P)-Total mg/L 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

Sulfate (SO4) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Cyanides

Cyanide, Weak Acid Diss mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Cyanide, Total mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Thiocyanate (SCN) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Organic / Inorganic Carbon

Total Organic Carbon mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Total Metals

Aluminum (Al) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Antimony (Sb) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Boron (B) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Copper (Cu) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Iron (Fe) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Lead (Pb) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Lithium (Li) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Manganese (Mn) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Molybdenum (Mo) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Phosphorus (P) mg/L 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site H4P H5 J2 NT1 NT2 A2 S1 S2 BK1 travel blank A2 B1 BK0 BK1 CH1 CH2 H1

Sample Name on Lab Outputs H4P H5 J2 NT1 NT2 A2-D S1 S2 BK1-D

TRIP 

BLANK A2 B1 BK0 BK1 CH1 CH2 H1

Lab Sample ID L1212436-12 L1212436-13 L1212436-14 L1212436-15 L1212436-16 L1212436-17 L1212436-18 L1212436-19 L1212436-2 L1212436-20 L1212436-3 L1212436-4 L1212436-5 L1212436-6 L1212436-7 L1212436-8 L1212436-9

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12

Time Sampled 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Total Metals (cont'd)

Silicon (Si) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Silver (Ag) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Titanium (Ti) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Uranium (U) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Vanadium (V) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zinc (Zn) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Zirconium (Zr) mg/L

Dissolved Metals

Aluminum (Al) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Antimony (Sb) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Boron (B) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Copper (Cu) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Iron (Fe) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Lead (Pb) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Lithium (Li) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Manganese (Mn) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Molybdenum (Mo) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Phosphorus (P) mg/L 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Silicon (Si) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Silver (Ag) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Titanium (Ti) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Uranium (U) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Vanadium (V) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zinc (Zn) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zirconium (Zr) mg/L

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site NB1/2 NB1/2 NB1/2 NB1/2 A1 H2 H3T H4P H5 J1 J2 NT1 NT2 CH1 S1 S1 S2

Sample Name on Lab Outputs

NORTH 

BARRIERE LAKE 1

NORTH 

BARRIERE LAKE 2

NORTH 

BARRIERE LAKE 3

DUPLICATE 

1 A1 H2 H3T H4P H5 J1 J2 NT1 NT2 CH1-D S1 S1D S2

Lab Sample ID L1212456-1 L1212456-2 L1212456-3 L1212456-4 L1225180-1 L1225180-10 L1225180-11 L1225180-12 L1225180-13 L1225180-14 L1225180-15 L1225180-16 L1225180-17 L1225180-18 L1225180-19 L1225180-2 L1225180-20

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12

Time Sampled 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Physical Tests 

Conductivity uS/cm 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Hardness (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

pH pH units 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Total Suspended Solids mg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Total Dissolved Solids mg/L 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

Turbidity NTU 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Anions and Nutrients 

Alkalinity, Bicarbonate (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Alkalinity, Carbonate (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Alkalinity, Hydroxide (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Alkalinity, Total (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Ammonia, Total (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Bromide (Br) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chloride (Cl) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Fluoride (F) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrate and Nitrite (as N) mg/L 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051

Nitrate (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Nitrite (as N) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Orthophosphate-Dissolved (as P) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P)-Total mg/L 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

Sulfate (SO4) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Cyanides

Cyanide, Weak Acid Diss mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Cyanide, Total mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Thiocyanate (SCN) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Organic / Inorganic Carbon

Total Organic Carbon mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Total Metals

Aluminum (Al) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Antimony (Sb) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Boron (B) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Copper (Cu) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Iron (Fe) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Lead (Pb) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Lithium (Li) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Manganese (Mn) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Molybdenum (Mo) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Phosphorus (P) mg/L 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Notes:

*See methods for discussion on excluded samples.

Page 77 of 88



Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site NB1/2 NB1/2 NB1/2 NB1/2 A1 H2 H3T H4P H5 J1 J2 NT1 NT2 CH1 S1 S1 S2

Sample Name on Lab Outputs

NORTH 

BARRIERE LAKE 1

NORTH 

BARRIERE LAKE 2

NORTH 

BARRIERE LAKE 3

DUPLICATE 

1 A1 H2 H3T H4P H5 J1 J2 NT1 NT2 CH1-D S1 S1D S2

Lab Sample ID L1212456-1 L1212456-2 L1212456-3 L1212456-4 L1225180-1 L1225180-10 L1225180-11 L1225180-12 L1225180-13 L1225180-14 L1225180-15 L1225180-16 L1225180-17 L1225180-18 L1225180-19 L1225180-2 L1225180-20

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 19-Sep-12 19-Sep-12 19-Sep-12 19-Sep-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12

Time Sampled 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Total Metals (cont'd)

Silicon (Si) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Silver (Ag) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Titanium (Ti) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Uranium (U) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Vanadium (V) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zinc (Zn) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Zirconium (Zr) mg/L

Dissolved Metals

Aluminum (Al) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Antimony (Sb) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Boron (B) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Copper (Cu) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Iron (Fe) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Lead (Pb) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Lithium (Li) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Manganese (Mn) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Molybdenum (Mo) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Phosphorus (P) mg/L 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Silicon (Si) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Silver (Ag) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Titanium (Ti) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Uranium (U) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Vanadium (V) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zinc (Zn) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zirconium (Zr) mg/L

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site travel blank field blank A2 B1 BK0 BK1 CH1 CH2 H1 H1 BK1 NT1 NT2 travel blank field blank H2 NT1 H3T

Sample Name on Lab Outputs

TRIP 

BLANK

FIELD 

BLANK A2 B1 BK0 BK1 CH1 CH2 H1 H1 BK1 NT1 NT2

TRIP 

BLANK

FIELD 

BLANK H2 NTI-D H3T

Lab Sample ID L1225180-21 L1225180-22 L1225180-3 L1225180-4 L1225180-5 L1225180-6 L1225180-7 L1225180-8 L1225180-9 L1335369-1 L1335369-10 L1335369-11 L1335369-12 L1335369-13 L1335369-14 L1335369-2 L1335369-3 L1335369-4

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 18-Jul-13 19-Jul-13 18-Jul-13 18-Jul-13 18-Jul-13 18-Jul-13 18-Jul-13 18-Jul-13 18-Jul-13

Time Sampled 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:35 09:10 16:50 15:02 15:05 15:50 11:17 16:55 11:45

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Physical Tests 

Conductivity uS/cm 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Hardness (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

pH pH units 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Total Suspended Solids mg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Total Dissolved Solids mg/L 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

Turbidity NTU 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Anions and Nutrients 

Alkalinity, Bicarbonate (as CaCO3) mg/L 2 2 2 2 2 1 1 2 2 2 2 2 2 2 2 2 2 2

Alkalinity, Carbonate (as CaCO3) mg/L 2 2 2 2 2 1 1 2 2 2 2 2 2 2 2 2 2 2

Alkalinity, Hydroxide (as CaCO3) mg/L 2 2 2 2 2 1 1 2 2 2 2 2 2 2 2 2 2 2

Alkalinity, Total (as CaCO3) mg/L 2 2 2 2 2 1 1 2 2 2 2 2 2 2 2 2 2 2

Ammonia, Total (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Bromide (Br) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chloride (Cl) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Fluoride (F) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrate and Nitrite (as N) mg/L 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051

Nitrate (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Nitrite (as N) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Orthophosphate-Dissolved (as P) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P)-Total mg/L 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

Sulfate (SO4) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Cyanides

Cyanide, Weak Acid Diss mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Cyanide, Total mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Thiocyanate (SCN) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Organic / Inorganic Carbon

Total Organic Carbon mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Total Metals

Aluminum (Al) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Antimony (Sb) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Boron (B) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Copper (Cu) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Iron (Fe) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Lead (Pb) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Lithium (Li) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Manganese (Mn) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Molybdenum (Mo) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Phosphorus (P) mg/L 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site travel blank field blank A2 B1 BK0 BK1 CH1 CH2 H1 H1 BK1 NT1 NT2 travel blank field blank H2 NT1 H3T

Sample Name on Lab Outputs

TRIP 

BLANK

FIELD 

BLANK A2 B1 BK0 BK1 CH1 CH2 H1 H1 BK1 NT1 NT2

TRIP 

BLANK

FIELD 

BLANK H2 NTI-D H3T

Lab Sample ID L1225180-21 L1225180-22 L1225180-3 L1225180-4 L1225180-5 L1225180-6 L1225180-7 L1225180-8 L1225180-9 L1335369-1 L1335369-10 L1335369-11 L1335369-12 L1335369-13 L1335369-14 L1335369-2 L1335369-3 L1335369-4

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 16-Oct-12 18-Jul-13 19-Jul-13 18-Jul-13 18-Jul-13 18-Jul-13 18-Jul-13 18-Jul-13 18-Jul-13 18-Jul-13

Time Sampled 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:35 09:10 16:50 15:02 15:05 15:50 11:17 16:55 11:45

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Total Metals (cont'd)

Silicon (Si) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Silver (Ag) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Titanium (Ti) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Uranium (U) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Vanadium (V) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zinc (Zn) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Zirconium (Zr) mg/L

Dissolved Metals

Aluminum (Al) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Antimony (Sb) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Boron (B) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Copper (Cu) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Iron (Fe) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Lead (Pb) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Lithium (Li) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Manganese (Mn) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Molybdenum (Mo) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Phosphorus (P) mg/L 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Silicon (Si) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Silver (Ag) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Titanium (Ti) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Uranium (U) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Vanadium (V) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zinc (Zn) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zirconium (Zr) mg/L

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site H4P H5 J1 J2 BK0 H1 BK1 NT1 NT2 travel blank field blank H2 BK1 H3T H4P H5 J1 J2

Sample Name on Lab Outputs H4P H5 J1 J2 BK0 H1 BK1 NT1 NT2

TRIP 

BLANK

FIELD 

BLANK H2

DUPLICATE 

BK-1-D H3T H4T H5 J1 J2

Lab Sample ID L1335369-5 L1335369-6 L1335369-7 L1335369-8 L1335369-9 L1354099-1 L1354099-10 L1354099-11 L1354099-12 L1354099-13 L1354099-14 L1354099-2 L1354099-3 L1354099-4 L1354099-5 L1354099-6 L1354099-7 L1354099-8

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 18-Jul-13 18-Jul-13 18-Jul-13 19-Jul-13 18-Jul-13 26-Aug-13 27-Aug-13 27-Aug-13 27-Aug-13 27-Aug-13 26-Aug-13 26-Aug-13 27-Aug-13 26-Aug-13 26-Aug-13 26-Aug-13 27-Aug-13 27-Aug-13

Time Sampled 10:34 10:48 16:10 09:45 15:40 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Physical Tests 

Conductivity uS/cm 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Hardness (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

pH pH units 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Total Suspended Solids mg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Total Dissolved Solids mg/L 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

Turbidity NTU 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Anions and Nutrients 

Alkalinity, Bicarbonate (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Alkalinity, Carbonate (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Alkalinity, Hydroxide (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Alkalinity, Total (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Ammonia, Total (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Bromide (Br) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chloride (Cl) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Fluoride (F) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrate and Nitrite (as N) mg/L 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051

Nitrate (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Nitrite (as N) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Orthophosphate-Dissolved (as P) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P)-Total mg/L 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

Sulfate (SO4) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Cyanides

Cyanide, Weak Acid Diss mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Cyanide, Total mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Thiocyanate (SCN) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Organic / Inorganic Carbon

Total Organic Carbon mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Total Metals

Aluminum (Al) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Antimony (Sb) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Boron (B) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Copper (Cu) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Iron (Fe) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Lead (Pb) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Lithium (Li) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Manganese (Mn) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Molybdenum (Mo) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Phosphorus (P) mg/L 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site H4P H5 J1 J2 BK0 H1 BK1 NT1 NT2 travel blank field blank H2 BK1 H3T H4P H5 J1 J2

Sample Name on Lab Outputs H4P H5 J1 J2 BK0 H1 BK1 NT1 NT2

TRIP 

BLANK

FIELD 

BLANK H2

DUPLICATE 

BK-1-D H3T H4T H5 J1 J2

Lab Sample ID L1335369-5 L1335369-6 L1335369-7 L1335369-8 L1335369-9 L1354099-1 L1354099-10 L1354099-11 L1354099-12 L1354099-13 L1354099-14 L1354099-2 L1354099-3 L1354099-4 L1354099-5 L1354099-6 L1354099-7 L1354099-8

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 18-Jul-13 18-Jul-13 18-Jul-13 19-Jul-13 18-Jul-13 26-Aug-13 27-Aug-13 27-Aug-13 27-Aug-13 27-Aug-13 26-Aug-13 26-Aug-13 27-Aug-13 26-Aug-13 26-Aug-13 26-Aug-13 27-Aug-13 27-Aug-13

Time Sampled 10:34 10:48 16:10 09:45 15:40 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Total Metals (cont'd)

Silicon (Si) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Silver (Ag) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Titanium (Ti) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Uranium (U) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Vanadium (V) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zinc (Zn) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Zirconium (Zr) mg/L

Dissolved Metals

Aluminum (Al) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Antimony (Sb) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Boron (B) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Copper (Cu) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Iron (Fe) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Lead (Pb) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Lithium (Li) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Manganese (Mn) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Molybdenum (Mo) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Phosphorus (P) mg/L 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Silicon (Si) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Silver (Ag) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Titanium (Ti) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Uranium (U) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Vanadium (V) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zinc (Zn) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zirconium (Zr) mg/L

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site BK0 H5 H1 H2 H3T H4P travel blank J1 NT1 NT2 H1 field blank J2 BK0 BK1 H1

unknown 

duplicate BK0

Sample Name on Lab Outputs BK0 H5 H1 H2 H3T H4P

TRIP 

BLANK J1 NT1 NT2

DUPLICATE 

(H1)

FIELD 

BLANK J2 BK0 BK1 H1

DUPLICATE 

1 BK0

Lab Sample ID L1354099-9 L1362899-1 L1362899-10 L1362899-11 L1362899-12 L1362899-13 L1362899-14 L1362899-2 L1362899-3 L1362899-4 L1362899-5 L1362899-6 L1362899-7 L1362899-8 L1362899-9 L1383286-1 L1383286-10 L1383286-11

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 27-Aug-13 12-Sep-13 12-Sep-13 12-Sep-13 12-Sep-13 12-Sep-13 12-Sep-13 13-Sep-13 12-Sep-13 12-Sep-13 12-Sep-13 13-Sep-13 13-Sep-13 12-Sep-13 13-Sep-13 23-Oct-13 23-Oct-13 24-Oct-13

Time Sampled 00:00 10:15 12:00 10:40 11:10 09:40 15:15 14:30 16:30 12:10 13:20 12:00 15:40 13:15 00:00 00:00 00:00

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes no yes

Detection Limits

Physical Tests 

Conductivity uS/cm 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Hardness (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

pH pH units 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Total Suspended Solids mg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Total Dissolved Solids mg/L 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

Turbidity NTU 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Anions and Nutrients 

Alkalinity, Bicarbonate (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Alkalinity, Carbonate (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Alkalinity, Hydroxide (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Alkalinity, Total (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Ammonia, Total (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Bromide (Br) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chloride (Cl) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Fluoride (F) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrate and Nitrite (as N) mg/L 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051

Nitrate (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Nitrite (as N) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Orthophosphate-Dissolved (as P) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P)-Total mg/L 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

Sulfate (SO4) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Cyanides

Cyanide, Weak Acid Diss mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Cyanide, Total mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Thiocyanate (SCN) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Organic / Inorganic Carbon

Total Organic Carbon mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Total Metals

Aluminum (Al) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Antimony (Sb) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Boron (B) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Copper (Cu) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0009 0.0015 0.0005

Iron (Fe) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Lead (Pb) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Lithium (Li) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Manganese (Mn) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Molybdenum (Mo) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Phosphorus (P) mg/L 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site BK0 H5 H1 H2 H3T H4P travel blank J1 NT1 NT2 H1 field blank J2 BK0 BK1 H1

unknown 

duplicate BK0

Sample Name on Lab Outputs BK0 H5 H1 H2 H3T H4P

TRIP 

BLANK J1 NT1 NT2

DUPLICATE 

(H1)

FIELD 

BLANK J2 BK0 BK1 H1

DUPLICATE 

1 BK0

Lab Sample ID L1354099-9 L1362899-1 L1362899-10 L1362899-11 L1362899-12 L1362899-13 L1362899-14 L1362899-2 L1362899-3 L1362899-4 L1362899-5 L1362899-6 L1362899-7 L1362899-8 L1362899-9 L1383286-1 L1383286-10 L1383286-11

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 27-Aug-13 12-Sep-13 12-Sep-13 12-Sep-13 12-Sep-13 12-Sep-13 12-Sep-13 13-Sep-13 12-Sep-13 12-Sep-13 12-Sep-13 13-Sep-13 13-Sep-13 12-Sep-13 13-Sep-13 23-Oct-13 23-Oct-13 24-Oct-13

Time Sampled 00:00 10:15 12:00 10:40 11:10 09:40 15:15 14:30 16:30 12:10 13:20 12:00 15:40 13:15 00:00 00:00 00:00

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes no yes

Detection Limits

Total Metals (cont'd)

Silicon (Si) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Silver (Ag) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Titanium (Ti) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Uranium (U) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Vanadium (V) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zinc (Zn) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Zirconium (Zr) mg/L

Dissolved Metals

Aluminum (Al) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Antimony (Sb) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Boron (B) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Copper (Cu) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Iron (Fe) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Lead (Pb) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Lithium (Li) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Manganese (Mn) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Molybdenum (Mo) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Phosphorus (P) mg/L 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Silicon (Si) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Silver (Ag) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Titanium (Ti) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Uranium (U) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Vanadium (V) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zinc (Zn) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zirconium (Zr) mg/L

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site BK1 travel blank H2 H3T H4P H5 J1 J2 NT1 NT2 H1 BK1 NT1 NT2 travel blank field blank H2 BK0

Sample Name on Lab Outputs BK1

TRIP 

BLANK H2 H3T H4P H5 J1 J2 NT1 NT2 H1 BK1 NT1 NT2

TRIP 

BLANK

FIELD 

BLANK H2

DUPLICATE 

BK0

Lab Sample ID L1383286-12 L1383286-13 L1383286-2 L1383286-3 L1383286-4 L1383286-5 L1383286-6 L1383286-7 L1383286-8 L1383286-9 L1395271-1 L1395271-10 L1395271-11 L1395271-12 L1395271-13 L1395271-14 L1395271-2 L1395271-3

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 24-Oct-13 24-Oct-13 23-Oct-13 23-Oct-13 23-Oct-13 23-Oct-13 24-Oct-13 24-Oct-13 24-Oct-13 24-Oct-13 21-Nov-13 21-Nov-13 21-Nov-13 21-Nov-13 21-Nov-13 21-Nov-13 21-Nov-13 21-Nov-13

Time Sampled 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Physical Tests 

Conductivity uS/cm 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Hardness (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

pH pH units 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Total Suspended Solids mg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Total Dissolved Solids mg/L 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

Turbidity NTU 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Anions and Nutrients 

Alkalinity, Bicarbonate (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1

Alkalinity, Carbonate (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1

Alkalinity, Hydroxide (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1

Alkalinity, Total (as CaCO3) mg/L 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1

Ammonia, Total (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Bromide (Br) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chloride (Cl) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Fluoride (F) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrate and Nitrite (as N) mg/L 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051

Nitrate (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Nitrite (as N) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Orthophosphate-Dissolved (as P) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P)-Total mg/L 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

Sulfate (SO4) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Cyanides

Cyanide, Weak Acid Diss mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Cyanide, Total mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Thiocyanate (SCN) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Organic / Inorganic Carbon

Total Organic Carbon mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Total Metals

Aluminum (Al) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Antimony (Sb) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Boron (B) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Copper (Cu) mg/L 0.0005 0.0005 0.0015 0.0015 0.0015 0.004 0.001 0.0005 0.001 0.0015 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Iron (Fe) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Lead (Pb) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Lithium (Li) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Manganese (Mn) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Molybdenum (Mo) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Phosphorus (P) mg/L 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site BK1 travel blank H2 H3T H4P H5 J1 J2 NT1 NT2 H1 BK1 NT1 NT2 travel blank field blank H2 BK0

Sample Name on Lab Outputs BK1

TRIP 

BLANK H2 H3T H4P H5 J1 J2 NT1 NT2 H1 BK1 NT1 NT2

TRIP 

BLANK

FIELD 

BLANK H2

DUPLICATE 

BK0

Lab Sample ID L1383286-12 L1383286-13 L1383286-2 L1383286-3 L1383286-4 L1383286-5 L1383286-6 L1383286-7 L1383286-8 L1383286-9 L1395271-1 L1395271-10 L1395271-11 L1395271-12 L1395271-13 L1395271-14 L1395271-2 L1395271-3

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 24-Oct-13 24-Oct-13 23-Oct-13 23-Oct-13 23-Oct-13 23-Oct-13 24-Oct-13 24-Oct-13 24-Oct-13 24-Oct-13 21-Nov-13 21-Nov-13 21-Nov-13 21-Nov-13 21-Nov-13 21-Nov-13 21-Nov-13 21-Nov-13

Time Sampled 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Total Metals (cont'd)

Silicon (Si) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Silver (Ag) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Titanium (Ti) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Uranium (U) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Vanadium (V) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zinc (Zn) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Zirconium (Zr) mg/L

Dissolved Metals

Aluminum (Al) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Antimony (Sb) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Boron (B) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Copper (Cu) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Iron (Fe) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Lead (Pb) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Lithium (Li) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Manganese (Mn) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Molybdenum (Mo) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Phosphorus (P) mg/L 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Silicon (Si) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Silver (Ag) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Titanium (Ti) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Uranium (U) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Vanadium (V) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zinc (Zn) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zirconium (Zr) mg/L

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site H3T H4P H5 J1 J2 BK0 H1 J1 BK1 travel blank H2 H3T H4P H5 NT1 NT2 BK1 BK0

Sample Name on Lab Outputs H3T H4P H5 J1 J2 BK0 H1 J1

DUPLICATE-

BK1-D

TRIP 

BLANK H2 H3T H4P H5 NT1 NT2 BK1 BK0

Lab Sample ID L1395271-4 L1395271-5 L1395271-6 L1395271-7 L1395271-8 L1395271-9 L1415528-1 L1415528-10 L1415528-11 L1415528-12 L1415528-2 L1415528-3 L1415528-4 L1415528-5 L1415528-6 L1415528-7 L1415528-8 L1415528-9

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 21-Nov-13 21-Nov-13 21-Nov-13 21-Nov-13 21-Nov-13 21-Nov-13 24-Jan-14 23-Jan-14 23-Jan-14 24-Jan-14 24-Jan-14 24-Jan-14 24-Jan-14 24-Jan-14 23-Jan-14 23-Jan-14 23-Jan-14 23-Jan-14

Time Sampled 00:00 00:00 00:00 00:00 00:00 00:00 13:05 11:55 14:05 16:20 14:19 13:45 15:20 15:00 16:00 10:15 11:15 14:00

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Physical Tests 

Conductivity uS/cm 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Hardness (as CaCO3) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

pH pH units 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Total Suspended Solids mg/L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Total Dissolved Solids mg/L 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

Turbidity NTU 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Anions and Nutrients 

Alkalinity, Bicarbonate (as CaCO3) mg/L 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 1

Alkalinity, Carbonate (as CaCO3) mg/L 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 1

Alkalinity, Hydroxide (as CaCO3) mg/L 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 1

Alkalinity, Total (as CaCO3) mg/L 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 1

Ammonia, Total (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Bromide (Br) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chloride (Cl) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Fluoride (F) mg/L 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Nitrate and Nitrite (as N) mg/L 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051 0.0051

Nitrate (as N) mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Nitrite (as N) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Orthophosphate-Dissolved (as P) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Phosphorus (P)-Total mg/L 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

Sulfate (SO4) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Cyanides

Cyanide, Weak Acid Diss mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Cyanide, Total mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Thiocyanate (SCN) mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Organic / Inorganic Carbon

Total Organic Carbon mg/L 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Total Metals

Aluminum (Al) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Antimony (Sb) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Boron (B) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Copper (Cu) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Iron (Fe) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Lead (Pb) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Lithium (Li) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Manganese (Mn) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Molybdenum (Mo) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Phosphorus (P) mg/L 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 2b.  Laboratory Water Quality Detection Limit Data, Harper Creek Project, 2007 to 2014

Site H3T H4P H5 J1 J2 BK0 H1 J1 BK1 travel blank H2 H3T H4P H5 NT1 NT2 BK1 BK0

Sample Name on Lab Outputs H3T H4P H5 J1 J2 BK0 H1 J1

DUPLICATE-

BK1-D

TRIP 

BLANK H2 H3T H4P H5 NT1 NT2 BK1 BK0

Lab Sample ID L1395271-4 L1395271-5 L1395271-6 L1395271-7 L1395271-8 L1395271-9 L1415528-1 L1415528-10 L1415528-11 L1415528-12 L1415528-2 L1415528-3 L1415528-4 L1415528-5 L1415528-6 L1415528-7 L1415528-8 L1415528-9

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 21-Nov-13 21-Nov-13 21-Nov-13 21-Nov-13 21-Nov-13 21-Nov-13 24-Jan-14 23-Jan-14 23-Jan-14 24-Jan-14 24-Jan-14 24-Jan-14 24-Jan-14 24-Jan-14 23-Jan-14 23-Jan-14 23-Jan-14 23-Jan-14

Time Sampled 00:00 00:00 00:00 00:00 00:00 00:00 13:05 11:55 14:05 16:20 14:19 13:45 15:20 15:00 16:00 10:15 11:15 14:00

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report? yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Detection Limits

Total Metals (cont'd)

Silicon (Si) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Silver (Ag) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Titanium (Ti) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Uranium (U) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Vanadium (V) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zinc (Zn) mg/L 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Zirconium (Zr) mg/L

Dissolved Metals

Aluminum (Al) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Antimony (Sb) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Arsenic (As) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Barium (Ba) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Beryllium (Be) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Bismuth (Bi) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Boron (B) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Cadmium (Cd) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Calcium (Ca) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Chromium (Cr) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Cobalt (Co) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Copper (Cu) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Iron (Fe) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Lead (Pb) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Lithium (Li) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Magnesium (Mg) mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Manganese (Mn) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Mercury (Hg) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Molybdenum (Mo) mg/L 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005

Nickel (Ni) mg/L 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005

Phosphorus (P) mg/L 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Potassium (K) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Selenium (Se) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Silicon (Si) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Silver (Ag) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Sodium (Na) mg/L 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Strontium (Sr) mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Thorium (Th) mg/L

Tin (Sn) mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Titanium (Ti) mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Uranium (U) mg/L 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001

Vanadium (V) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zinc (Zn) mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Zirconium (Zr) mg/L

Notes:

*See methods for discussion on excluded samples.
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Appendix 2c.  Relevant BC and CCME Water Quality Guidelines 

Units CCME Guideline for the Protection of Freshwater Aquatic Life BC Water Quality Guidelines 

Physical Tests    

pH pH units 6.5 to 9.0 6.5 to 9.0 

Total Suspended 

Solids 

mg/L Dependent on background levels: 

TSS - in clear flow, maximum increase of 25 mg/L from 

background levels for short-term exposure (e.g. 24 h period). 

Maximum average increase of 5 mg/L from background levels for 

long-term exposure (e.g. 30 d period). In high flow, maximum 

increase of 25 mg/L from background levels between 

25-250 mg/L. If background is ≥250 mg/L, TSS should not 

increase more than 10% of background levels. 

Dependent on background levels: 

TSS - in clear waters, change from background for 24-h 

period is 25 mg/L and 5 mg/L for 30-day period; if 

background is 25-100 mg/L then change from background 

of 10 mg/L; if background > 100 mg/L then change from 

background of 10%. 

Turbidity NTU Dependent on background levels: 

Turbidity - in clear flow maximum increase of 8 NTUs from 

background levels for short-term exposure (e.g. 24 h period). 

Maximum average increase of 2 NTUs from background levels for 

a long-term exposure (e.g. 30 d period). In high flow, maximum 

increase of 8 NTUs from background levels between 8 to 80 NTUs. 

If background is > 80 NTUs, turbidity should not increase more 

than 10%. 

Dependent on background levels: 

Turbidity - in clear waters, change from background for 

24-h period is 8 NTU and 2 NTU for 30-day period; if 

background is 8-50 NTU then change from background is 

5 NTU; if background > 50 NTU then change from 

background of 10%. 

Chloride (Cl)  640 short-term; 120 long-term 600 maximum; 150 for 30-day period 

Fluoride (F) mg/L  Interim guideline: 0.12 Hardness dependent: 

Fluoride - if hardness (as CaCO3) is 10 mg/L the maximum 

concentration is 0.4 mg/L; otherwise LC50 = -51.73 + 92.57 

log10 (hardness) * 0.01 mg/L. 

Sulphate (SO4) mg/L   Hardness dependent: 

 Sulphate - if hardness is very soft (0-30 mg/L) the 

guideline is 128 mg/L; if soft to moderately soft 

(31-75 mg/L) then 218 mg/L; if moderately soft/hard to 

hard (76-180 mg/L) then 309 mg/L; if very hard 

(181-250 mg/L) then 429 mg/L; if hardness >250 mg/L 

then the guideline needs to be determined based on site 

water. 



Page 2 of 5 

Appendix 2c.  Relevant BC and CCME Water Quality Guidelines 

Units CCME Guideline for the Protection of Freshwater Aquatic Life BC Water Quality Guidelines 

Physical Tests    

Ammonia, Total (as 

N) 

mg/L pH- and temperature-dependent  

Nitrate (as N) mg/L 124 short-term; 3 long-term 32.8 maximum; 3.0 for 30-day period 

Nitrite (as N) mg/L 0.06 Chloride dependent: 

Nitrite - maximum guideline: if chloride ≤2 mg/L the 

guideline is 0.06 mg/L, if chloride 2-4 mg/L then 0.12 

mg/L, if chloride 4-6 mg/L then 0.18 mg/L, if chloride 

6-8 mg/L then 0.24 mg/L, if chloride 8-10 mg/L then 

0.3 mg/L and if chloride >10 mg/L then 0.6 mg/L. 30day 

guideline: if chloride ≤2 mg/L the guideline is 0.02 mg/L, 

if chloride 2-4 mg/L then 0.04 mg/L, if chloride 4-6 mg/L 

then 0.06 mg/L, if chloride 6-8 mg/L then 0.08 mg/L, if 

chloride 8-10 mg/L then 0.1 mg/L and if chloride 

>10 mg/L then 0.2 mg/L. 

Total Phosphorus mg/L Trigger ranges: 

 Phosphorus - trigger ranges: <0.004 mg/L ultra-oligotrophic; 

0.004-0.01 mg/L oligotrophic; 0.01-0.02 mg/L mesotrophic; 

0.02-0.035 mg/L meso-eutrophic; 0.035-0.1 mg/L eutrophic; >0.1 

mg/L hyper-eutrophic. 

  

Cyanides    

Cyanide, Total mg/L 0.005 (as free)  

Cyanide, Free mg/L 0.005  

Cyanide, Weak 

Acid Dissociable 

mg/L   0.01 maximum; 0.005 for 30-day period 

Organic Carbon    

Total Organic 

Carbon 

mg/L   Dependent on background levels: 

Organic carbon (total and dissolved) - the 30-day median 

± 20% of the median background concentration. 
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Appendix 2c.  Relevant BC and CCME Water Quality Guidelines 

Units CCME Guideline for the Protection of Freshwater Aquatic Life BC Water Quality Guidelines 

Total Metals    

Aluminum (Al) mg/L 0.005 if pH < 6.5; 0.1 if pH ≥ 6.5  

Arsenic (As) mg/L 0.005 0.005 

Boron (B) mg/L 29 short-term; 1.5 long-term 1.2 

Cadmium (Cd) mg/L Hardness dependent: 

Cadmium - short-term cadmium concentration = 

101.016[log(hardness)]-1.71 / 1000 mg/L. If hardness is <5.3 mg/L, the 

guideline is 0.00011 mg/L; if hardness is >360 mg/L, the guideline 

is 0.0077 mg/L. Long-term cadmium concentration = 

100.83[log(hardness)]-2.46 / 1000 mg/L. If hardness is <17 mg/L, the 

guideline is 0.00004 mg/L; if hardness is >280 mg/L, the guideline 

is 0.00037 mg/L. 

 

Chromium (Cr) mg/L 0.001 (Cr(VI)); 0.0089 (Cr(III))  

Cobalt (Co) mg/L  0.11 maximum; 0.004 for 30-day period 

Copper (Cu) mg/L Hardness dependent: 

 Copper - copper concentration = e0.8545[ln(hardness)]-1.465 * 

0.0002 mg/L. If hardness is ≤82 mg/L, the guideline is 

0.002 mg/L; if hardness is >180 mg/L, the guideline is 

0.004 mg/L. If water hardness is not known, the guideline is 

0.002 mg/L.  

Hardness dependent: 

Copper -  the maximum concentration is 0.094(hardness)+2 

/ 1000 mg/L. If average water hardness (as CaCO3) 

≤ 50 mg/L the 30-day mean is ≤ 0.002 mg/L; if average 

water hardness is > 50 mg/L the 30-day mean is 

≤ 0.00004(mean hardness) mg/L. 

Iron (Fe) mg/L 0.3 1 

Lead (Pb) mg/L Hardness dependent: 

Lead - lead concentration = e1.273[ln(hardness)]-4.705 / 1000 mg/L. If 

hardness is ≤60 mg/L, the guideline is 0.001 mg/L; if hardness is 

>180 mg/L, the guideline is 0.007 mg/L. If water hardness is not 

known, the guideline is 0.001 mg/L.  

Hardness dependent: 

Lead - if hardness (as CaCO3) is ≤ 8 mg/L the maximum 

concentration is 0.003 mg/L; if hardness is > 8 mg/L the 

maximum concentration is e1.273ln(hardness)-1.460 / 1000 mg/L 

and the 30-day mean is  3.31+e1.273ln(mean[hardness])-4.704 

/1000 mg/L. 
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Appendix 2c.  Relevant BC and CCME Water Quality Guidelines 

Units CCME Guideline for the Protection of Freshwater Aquatic Life BC Water Quality Guidelines 

Total Metals (cont’d)   

Manganese (Mn) mg/L  Hardness dependent 

Manganese - manganese concentration maximum = 

0.01102(hardness)+0.54 mg/L and the 30-day mean 

concentration = 0.0044(hardness)+0.605 mg/L. 

Mercury (Hg) mg/L 0.000026 0.00002 when MeHg = 0.5% THg 

Molybdenum (Mo) mg/L  Interim guideline: 0.073 2 maximum; ≤1 for 30-day period 

Nickel (Ni) mg/L Hardness dependent: 

Nickel - nickel concentration = e0.76[ln(hardness)]+1.06 / 1000 mg/L. If 

hardness is ≤60 mg/L, the guideline is 0.025 mg/L; if hardness is 

>180 mg/L, the guideline is 0.15 mg/L. If water hardness is not 

known, the guideline is 0.025 mg/L.  

Working guideline:  

Hardness-dependent: 

Nickel - if hardness (as CaCO3) is 0-60 mg/L the 

maximum concentration is 0.025 mg/L; if hardness 

60-120 mg/L maximum concentration of 0.065 mg/L; if 

hardness 120-180 mg/L maximum concentration of 

0.110 mg/L; if hardness >180 mg/L maximum 

concentration of 0.150 mg/L.   

Selenium (Se) mg/L 0.001 0.002 

Silver (Ag) mg/L 0.0001 Hardness dependent: 

Silver - if hardness is ≤ 100 mg/L the maximum 

concentration is 0.0001 mg/L and the 30-day mean is 

0.00005 mg/L; if hardness > 100 mg/L the maximum 

concentration is 0.003 mg/L and the 30-day mean is 

0.0015 mg/L. 

Thallium (Tl) mg/L 0.0008 Working guideline: 0.0003 

Uranium (U) mg/L 0.033 short-term; 0.015 long-term Working guideline: 0.3 

Zinc (Zn) mg/L 0.03 Hardness dependent: 

Zinc - 30-day mean concentration = 7.5 + 

0.75(hardness - 90) / 1000 mg/L; maximum concentration 

= 33 + 0.75(hardness - 90) / 1000 mg/L. 



Page 5 of 5 

Appendix 2c.  Relevant BC and CCME Water Quality Guidelines 

Units CCME Guideline for the Protection of Freshwater Aquatic Life BC Water Quality Guidelines 

Dissolved Metals    

Aluminum (Al) mg/L  pH-dependent: 

Dissolved aluminum - if pH ≥ 6.5 the maximum 

concentration is 0.1 mg/L and the 30-day mean is 

0.05 mg/L; if pH < 6.5 the maximum concentration is  

e(1.209 - 2.426pH + 0.286 K) mg/L where K = (pH)2 and the 30-day 

mean is e(1.6 - 3.327 (median pH) + 0.402 K) mg/L where K = 

(median pH)2. 

Iron (Fe) mg/L   0.35 

Canadian water quality guideline for the protection of freshwater aquatic life, Canadian Council of Ministers of the Environment, accessed May 2014; all units are in mg/L unless 

otherwise noted. 

British Columbia guideline for the protection of freshwater aquatic life, accessed May 2014. 
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Appendix 3a.  QA/QC Water Quality Blanks Data, Harper Creek Project, 2007 to 2014

Site field blank field blank field blank field blank field blank field blank field blank field blank field blank field blank field blank field blank field blank field blank field blank field blank travel blank field blank

Sample Name on Lab Outputs

H1D / Field 

Blank H4P-B BL1

FIELD 

BLANK BLANK BLANK

FIELD 

BLANK

FIELD 

BLANK

FIELD 

BLANK

FIELD 

BLANK              

FIELD 

BLANK

FIELD 

BLANK

FIELD 

BLANK

FIELD 

BLANK FIELD BLK-1 FIELD BLK-2

TRIP 

BLANK

FIELD 

BLANK(FB)

Lab Sample ID L660770-6 L93483 AH2982 AN2356 AO3308 AP3706 AQ7638 AS2858 AZ8682 BJ4192 BM4701 BN9037 BU9512 CE3417 CP2151 CP2152 CT1045 CT1077

Lab ALS Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 23-Jul-08 26-Sep-08 5-Apr-11 12-May-11 18-May-11 25-May-11 2-Jun-11 8-Jun-11 14-Jul-11 25-Aug-11 9-Sep-11 14-Sep-11 13-Oct-11 20-Nov-11 26-Jan-12 26-Jan-12 14-Feb-12 16-Feb-12

Time Sampled 00:00 11:20:00 AM 3:45:00 PM 1:40:00 PM 9:50:00 AM 11:35:00 AM 9:55:00 AM 1:45:00 PM 9:35:00 AM 11:20:00 AM 11:40:00 AM 3:00:00 PM 4:45:00 PM 12:00:00 PM

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report?* yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Physical Tests

Conductivity uS/cm 7.8 2 2 4 2 1 1 1 1 1 1 1 <1.0 <1.0 <1.0 1.2 1.2

Hardness (as CaCO3) mg/L <0.70 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.6 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50

pH pH units 5.78 5.62 5.66 6.3 5.53 5.97 6.2 5.8 6.52 5.84 5.88 5.68 5.82 5.91 6.04 5.87 5.52

Total Suspended Solids mg/L <3.0 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1.0 <1.0 <1.0 <1.0 <1.0

Total Dissolved Solids mg/L

Turbidity NTU <0.10 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 0.28

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L <0.5 0.7 1.6 <0.5 <0.5 1.2 0.8 2.3 0.9 1.1 0.7 0.82 0.81 <0.50

Alkalinity, Carbonate (as CaCO3) mg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50

Alkalinity, Hydroxide (as CaCO3) mg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50

Alkalinity, Total (as CaCO3) mg/L 3.7 <0.5 0.5 1.3 <0.5 <0.5 1 0.7 1.9 0.8 0.9 0.6 0.67 0.66 <0.50

Ammonia, Total (as N) mg/L <0.020 0.007 <0.005 <0.005 0.006 0.007 0.008 <0.005 <0.005 0.01 0.009 0.006 0.007 <0.0050 <0.0050 0.0075 <0.0050

Bromide (Br) mg/L <0.050 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.1 <0.1 <0.1 <0.1

Chloride (Cl) mg/L <0.50 <0.5 0.5 0.6 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Fluoride (F) mg/L <0.020 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.010 <0.010 <0.010 <0.010 <0.010

Nitrate and Nitrite (as N) mg/L 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.020 <0.020 <0.020 <0.020 <0.020

Nitrate (as N) mg/L <0.0050 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.020 <0.020 <0.020 <0.020 <0.020

Nitrite (as N) mg/L <0.0010 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Orthophosphate-Dissolved (as P) mg/L <0.0010 <0.005 0.007 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Phosphorus (P)-Total mg/L <0.0020 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Sulfate (SO4) mg/L <0.50 <0.5 <0.5 <0.5 1.3 <0.5 0.7 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50

Cyanides

Cyanide, Weak Acid Diss mg/L 0.0011 0.0018 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Cyanide, Total mg/L <0.0050

Thiocyanate (SCN) mg/L

Thiocyanate (SCN) and Cyanide mg/L 0.0009 0.0016 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Cyanide, Free mg/L

Organic / Inorganic Carbon

Total Organic Carbon mg/L

Total Metals

Aluminum (Al) mg/L <0.0050 0.0005 0.004 0.005 0.004 0.003 <0.003 <0.003 <0.003 0.011 0.005 0.004 0.0005 0.0006 0.0011 0.0004 0.0012 <0.0002

Antimony (Sb) mg/L <0.00050 <0.00002 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Arsenic (As) mg/L <0.00050 <0.00002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Barium (Ba) mg/L <0.020 0.00008 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.00002 0.00003 <0.00002 0.00004 0.00002 <0.00002

Beryllium (Be) mg/L <0.0010 <0.00001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001

Bismuth (Bi) mg/L <0.000005 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

Boron (B) mg/L <0.10 <0.050 <0.050 <0.050 <0.05 <0.05 <0.050 <0.050 <0.050 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Cadmium (Cd) mg/L <0.000010 <0.000005 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

Calcium (Ca) mg/L <0.10 <0.05 0.09 0.13 0.16 0.13 <0.05 0.06 <0.05 0.13 0.13 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Chromium (Cr) mg/L <0.0010 <0.0001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Cobalt (Co) mg/L <0.00030 <0.000005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

Copper (Cu) mg/L <0.0010 <0.00005 <0.0002 0.0002 0.0146 0.0142 <0.0002 <0.0002 <0.0002 0.0015 <0.0002 <0.0002 0.00006 0.0001 <0.00005 0.00007 0.00032 <0.00005

Iron (Fe) mg/L <0.030 <0.001 <0.005 <0.005 <0.005 <0.005 <0.005 0.005 <0.005 0.012 <0.005 <0.005 <0.001 0.001 0.004 0.001 0.024 <0.001

Lead (Pb) mg/L <0.00050 <0.000005 <0.0002 <0.0002 0.0011 0.0011 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.000005 0.000007 <0.000005 0.000008 0.000009 0.000009

Lithium (Li) mg/L <0.0050 <0.0005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Magnesium (Mg) mg/L <0.10 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Manganese (Mn) mg/L <0.00030 <0.00005 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.00005 <0.00005 <0.00005 <0.00005 0.00013 <0.00005

Mercury (Hg) mg/L <0.000020 <0.00001 <0.00005 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00005 <0.00002 <0.00002 <0.00001 <0.00001 <0.000002 <0.000002 0.00001 <0.00001

Molybdenum (Mo) mg/L <0.0010 <0.00005 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005

Nickel (Ni) mg/L <0.0010 0.00004 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Phosphorus (P) mg/L

Potassium (K) mg/L <2.0 <0.05 <0.05 <0.05 0.07 0.07 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Selenium (Se) mg/L <0.0010 <0.00004 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004

Notes:

*See methods for discussion on excluded samples.
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Appendix 3a.  QA/QC Water Quality Blanks Data, Harper Creek Project, 2007 to 2014

Site field blank field blank field blank field blank field blank field blank field blank field blank field blank field blank field blank field blank field blank field blank field blank field blank travel blank field blank

Sample Name on Lab Outputs

H1D / Field 

Blank H4P-B BL1

FIELD 

BLANK BLANK BLANK

FIELD 

BLANK

FIELD 

BLANK

FIELD 

BLANK

FIELD 

BLANK              

FIELD 

BLANK

FIELD 

BLANK

FIELD 

BLANK

FIELD 

BLANK FIELD BLK-1 FIELD BLK-2

TRIP 

BLANK

FIELD 

BLANK(FB)

Lab Sample ID L660770-6 L93483 AH2982 AN2356 AO3308 AP3706 AQ7638 AS2858 AZ8682 BJ4192 BM4701 BN9037 BU9512 CE3417 CP2151 CP2152 CT1045 CT1077

Lab ALS Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Date Sampled 23-Jul-08 26-Sep-08 5-Apr-11 12-May-11 18-May-11 25-May-11 2-Jun-11 8-Jun-11 14-Jul-11 25-Aug-11 9-Sep-11 14-Sep-11 13-Oct-11 20-Nov-11 26-Jan-12 26-Jan-12 14-Feb-12 16-Feb-12

Time Sampled 00:00 11:20:00 AM 3:45:00 PM 1:40:00 PM 9:50:00 AM 11:35:00 AM 9:55:00 AM 1:45:00 PM 9:35:00 AM 11:20:00 AM 11:40:00 AM 3:00:00 PM 4:45:00 PM 12:00:00 PM

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report?* yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Total Metals (cont'd)

Silicon (Si) mg/L <0.1 <0.1 <0.1 0.132 0.194 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Silver (Ag) mg/L <0.000020 <0.000005 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

Sodium (Na) mg/L <2.0 0.11 0.11 0.1 0.37 0.36 0.14 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Strontium (Sr) mg/L <0.00005 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005

Sulphur (S) mg/L <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <10 <10 <10 <10 <10 <10

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.00020 <0.000002 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002

Thorium (Th) mg/L

Tin (Sn) mg/L <0.00050 <0.00001 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.00005 0.00005 <0.0002 <0.0002 <0.0002 <0.0002

Titanium (Ti) mg/L <0.010 <0.0005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Uranium (U) mg/L <0.00020 0.000006 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002

Vanadium (V) mg/L <0.0010 <0.0002 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Zinc (Zn) mg/L <0.0050 0.0002 <0.005 <0.005 0.025 0.027 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.0001 0.0001 <0.0001 <0.0001 0.0002 <0.0001

Zirconium (Zr) mg/L <0.0001 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Metals

Dissolved Metals Filtration Location -

Aluminum (Al) mg/L <0.0050 0.001 <0.003 <0.003 <0.0003 <0.0003 <0.0003 <0.0003 <0.003 <0.003 0.003 <0.003 0.0008 <0.0002 <0.0002 0.0003 <0.0002 <0.0002

Antimony (Sb) mg/L <0.00050 <0.00002 <0.00005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Arsenic (As) mg/L <0.00050 <0.00002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Barium (Ba) mg/L <0.020 0.0001 <0.001 <0.001 <1 <0.0001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Beryllium (Be) mg/L <0.0010 <0.00001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001

Bismuth (Bi) mg/L <0.000005 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

Boron (B) mg/L <0.10 <0.050 <0.050 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Cadmium (Cd) mg/L <0.000010 <0.000005 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0.000008

Calcium (Ca) mg/L <0.10 <0.05 <0.05 <0.05 0.1 0.11 <0.05 <0.05 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Chromium (Cr) mg/L <0.0010 <0.0001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Cobalt (Co) mg/L <0.00030 <0.000005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

Copper (Cu) mg/L <0.0010 0.00019 <0.0002 <0.0002 0.0139 0.0132 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.0001 <0.00005 <0.00005 <0.00005 0.00008 0.00011

Iron (Fe) mg/L <0.030 <0.001 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Lead (Pb) mg/L <0.00050 0.00002 <0.0002 <0.0002 0.001 0.001 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

Lithium (Li) mg/L <0.0050 <0.0005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Magnesium (Mg) mg/L <0.10 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Manganese (Mn) mg/L <0.00030 0.00007 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005

Mercury (Hg) mg/L <0.000020 <0.00001 <0.00005 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00005 <0.00002 <0.00002 <0.00001 <0.00001 <0.000002 <0.000002 <0.00001 <0.00001

Molybdenum (Mo) mg/L <0.0010 <0.00005 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005

Nickel (Ni) mg/L <0.0010 0.00005 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Phosphorus (P) mg/L

Potassium (K) mg/L <2.0 <0.05 <0.05 <0.05 0.07 0.07 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Selenium (Se) mg/L <0.0010 <0.00004 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004

Silicon (Si) mg/L <0.100 <0.1 <0.1 0.122 0.132 <0.100 <0.100 <0.100 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Silver (Ag) mg/L <0.000020 <0.000005 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

Sodium (Na) mg/L <2.0 0.15 0.09 0.07 0.36 0.36 0.16 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Strontium (Sr) mg/L 0.00007 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.00007 <0.00005 <0.00005 <0.00005 <0.00005 0.00005

Sulphur (S) mg/L <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <10 <10 <10 <10 <10 <10

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.00020 <0.000002 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002

Thorium (Th) mg/L

Tin (Sn) mg/L <0.00050 0.00002 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.00007 0.00001 <0.0002 <0.0002 <0.0002 0.0002

Titanium (Ti) mg/L <0.010 <0.0005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Uranium (U) mg/L <0.00020 0.000005 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002 <0.000002

Vanadium (V) mg/L <0.0010 <0.0002 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Zinc (Zn) mg/L <0.0050 0.0006 <0.005 <0.005 0.027 0.027 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.0001 <0.0001 <0.0001 <0.0001 0.0002 0.0002

Zirconium (Zr) mg/L <0.0001 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 3a. QA/QC Water Quality Blanks Data, Harper Creek Project, 2007 to 2014

Site field blank travel blank field blank travel blank field blank travel blank field blank travel blank field blank travel blank travel blank field blank travel blank field blank field blank travel blank travel blank field blank

Sample Name on Lab Outputs

FIELD 

BLANK

TRIP 

BLANK

FIELD 

BLANK

TRIP 

BLANK

FIELD 

BLANK

TRIP 

BLANK

FIELD 

BLANK

TRIP 

BLANK

FIELD 

BLANK

TRIP 

BLANK

TRIP 

BLANK

FIELD 

BLANK

TRIP 

BLANK

FIELD 

BLANK

FIELD 

BLANK

TRIP 

BLANK

TRIP 

BLANK

FIELD 

BLANK

Lab Sample ID CY8327 CY8329 DF7265 DF7266 L1148893-20 L1148893-22 L1152347-20 L1152347-22 L1155766-19 L1155766-20 L1159192-20 L1159192-21 L1162642-21 L1162642-22 L1169199-21 L1169199-22 L1180780-22 L1180780-9

Lab Maxxam Maxxam Maxxam Maxxam ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 15-Mar-12 12-Mar-12 18-Apr-12 18-Apr-12 16-May-12 16-May-12 24-May-12 24-May-12 31-May-12 30-May-12 6-Jun-12 7-Jun-12 12-Jun-12 13-Jun-12 26-Jun-12 26-Jun-12 17-Jul-12 17-Jul-12

Time Sampled 9:10:00 AM 2:20:00 PM 2:30:00 PM 15:10 00:00 15:45 00:00 15:15 00:00 10:45 00:00 14:20 11:08 00:00 00:00 11:39

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report?* yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Physical Tests

Conductivity uS/cm 1.2 1.5 <1.0 <1.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Hardness (as CaCO3) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

pH pH units 5.18 5.66 6.05 5.29 5.9 6.16 5.86 5.59 7.14 5.61 6.19 5.67 6.18 5.65 5.61 6.55 5.92 6.15

Total Suspended Solids mg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Dissolved Solids mg/L <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

Turbidity NTU 0.13 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.11 <0.10

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L <0.50 1.07 1.12 <0.50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Alkalinity, Carbonate (as CaCO3) mg/L <0.50 <0.50 <0.50 <0.50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Alkalinity, Hydroxide (as CaCO3) mg/L <0.50 <0.50 <0.50 <0.50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Alkalinity, Total (as CaCO3) mg/L <0.50 0.88 0.92 <0.50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Ammonia, Total (as N) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Bromide (Br) mg/L <0.01 <0.01 <0.010 <0.010 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Chloride (Cl) mg/L <0.5 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Fluoride (F) mg/L <0.010 <0.010 <0.010 <0.010 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020

Nitrate and Nitrite (as N) mg/L <0.020 <0.020 <0.020 <0.020 <0.0051 <0.0051 <0.0051 <0.0051 <0.0051 <0.0051 <0.0051 <0.0051 <0.0051 <0.0051 <0.0051 <0.0051 <0.0051 <0.0051

Nitrate (as N) mg/L <0.020 <0.020 <0.020 <0.020 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Nitrite (as N) mg/L <0.005 <0.005 <0.0050 <0.0050 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Orthophosphate-Dissolved (as P) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Phosphorus (P)-Total mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

Sulfate (SO4) mg/L 1.52 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Cyanides

Cyanide, Weak Acid Diss mg/L 0.00054 <0.00050 <0.00050 <0.00050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Cyanide, Total mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Thiocyanate (SCN) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Thiocyanate (SCN) and Cyanide mg/L <0.00050 <0.00050 <0.00050 <0.00050

Cyanide, Free mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organic / Inorganic Carbon

Total Organic Carbon mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.63 0.52 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Total Metals

Aluminum (Al) mg/L 0.0018 0.0007 0.0002 0.00738 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Antimony (Sb) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Arsenic (As) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Barium (Ba) mg/L 0.00003 <0.00002 <0.00002 0.000078 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 0.00007 0.000051 <0.000050 <0.000050 <0.000050

Beryllium (Be) mg/L <0.00001 <0.00001 <0.00001 <0.00001 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Bismuth (Bi) mg/L <0.000005 <0.000005 <0.000005 <0.000005 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Boron (B) mg/L <0.05 <0.05 <0.05 <0.05 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cadmium (Cd) mg/L <0.000005 <0.000005 <0.000005 <0.000005 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Calcium (Ca) mg/L <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Chromium (Cr) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Cobalt (Co) mg/L <0.000005 <0.000005 <0.000005 <0.000005 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Copper (Cu) mg/L <0.00005 <0.00005 <0.00005 <0.00005 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Iron (Fe) mg/L <0.001 <0.001 0.0014 <0.001 <0.030 <0.030 <0.030 <0.030 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Lead (Pb) mg/L 0.000006 0.000006 <0.000005 0.0000061 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050

Lithium (Li) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Magnesium (Mg) mg/L <0.05 <0.05 <0.050 <0.050 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Manganese (Mn) mg/L <0.00005 <0.00005 <0.00005 <0.00005 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050

Mercury (Hg) mg/L <0.00001 <0.00001 <0.00001 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Molybdenum (Mo) mg/L <0.00005 <0.00005 <0.00005 <0.00005 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050

Nickel (Ni) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

Potassium (K) mg/L <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Selenium (Se) mg/L <0.00004 <0.00004 <0.00004 <0.00004 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Notes:

*See methods for discussion on excluded samples.

Page 3 of 6



Appendix 3a. QA/QC Water Quality Blanks Data, Harper Creek Project, 2007 to 2014

Site field blank travel blank field blank travel blank field blank travel blank field blank travel blank field blank travel blank travel blank field blank travel blank field blank field blank travel blank travel blank field blank

Sample Name on Lab Outputs

FIELD 

BLANK

TRIP 

BLANK

FIELD 

BLANK

TRIP 

BLANK

FIELD 

BLANK

TRIP 

BLANK

FIELD 

BLANK

TRIP 

BLANK

FIELD 

BLANK

TRIP 

BLANK

TRIP 

BLANK

FIELD 

BLANK

TRIP 

BLANK

FIELD 

BLANK

FIELD 

BLANK

TRIP 

BLANK

TRIP 

BLANK

FIELD 

BLANK

Lab Sample ID CY8327 CY8329 DF7265 DF7266 L1148893-20 L1148893-22 L1152347-20 L1152347-22 L1155766-19 L1155766-20 L1159192-20 L1159192-21 L1162642-21 L1162642-22 L1169199-21 L1169199-22 L1180780-22 L1180780-9

Lab Maxxam Maxxam Maxxam Maxxam ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 15-Mar-12 12-Mar-12 18-Apr-12 18-Apr-12 16-May-12 16-May-12 24-May-12 24-May-12 31-May-12 30-May-12 6-Jun-12 7-Jun-12 12-Jun-12 13-Jun-12 26-Jun-12 26-Jun-12 17-Jul-12 17-Jul-12

Time Sampled 9:10:00 AM 2:20:00 PM 2:30:00 PM 15:10 00:00 15:45 00:00 15:15 00:00 10:45 00:00 14:20 11:08 00:00 00:00 11:39

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report?* yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Total Metals (cont'd)

Silicon (Si) mg/L <0.1 <0.1 <0.1 <0.1 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Silver (Ag) mg/L <0.000005 <0.000005 <0.000005 <0.000005 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Sodium (Na) mg/L <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strontium (Sr) mg/L <0.00005 <0.00005 <0.00005 <0.00005 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020

Sulphur (S) mg/L <10 <10 <10 <10

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000002 <0.000002 <0.000002 <0.000002 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Thorium (Th) mg/L

Tin (Sn) mg/L <0.0002 <0.0002 <0.0002 0.00039 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Titanium (Ti) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Uranium (U) mg/L 0.000003 <0.000002 <0.000002 <0.000002 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Vanadium (V) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Zinc (Zn) mg/L <0.0001 <0.0001 0.00137 0.00117 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Zirconium (Zr) mg/L <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Metals

Dissolved Metals Filtration Location - FIELD LAB FIELD FIELD FIELD FIELD LAB FIELD FIELD FIELD FIELD FIELD FIELD

Aluminum (Al) mg/L 0.0005 <0.0002 0.00087 <0.0002 <0.0030 <0.0030 <0.0030 <0.0030 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Antimony (Sb) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Arsenic (As) mg/L <0.00002 0.00002 <0.00002 <0.00002 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Barium (Ba) mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.000050 <0.000050 <0.000050 <0.000050 0.00012 <0.000050 <0.000050 <0.000050 0.000147 0.000199 <0.000050 <0.000050 <0.000050

Beryllium (Be) mg/L <0.00001 <0.00001 <0.00001 <0.00001 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Bismuth (Bi) mg/L <0.000005 <0.000005 <0.000005 <0.000005 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Boron (B) mg/L <0.05 <0.05 <0.05 <0.05 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cadmium (Cd) mg/L <0.000005 <0.000005 <0.000005 <0.000005 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Calcium (Ca) mg/L <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.084 <0.050 <0.050

Chromium (Cr) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Cobalt (Co) mg/L <0.000005 <0.000005 <0.000005 <0.000005 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Copper (Cu) mg/L <0.00005 <0.00005 0.000068 <0.00005 <0.00050 <0.00050 <0.00050 <0.00050 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020

Iron (Fe) mg/L <0.001 <0.001 <0.001 <0.001 <0.030 <0.030 <0.030 <0.030 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Lead (Pb) mg/L <0.000005 <0.000005 0.0000104 0.0000086 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050

Lithium (Li) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Magnesium (Mg) mg/L <0.05 <0.05 <0.05 <0.05 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Manganese (Mn) mg/L 0.00006 <0.00005 <0.00005 <0.00005 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050

Mercury (Hg) mg/L <0.00001 <0.00001 <0.00001 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Molybdenum (Mo) mg/L <0.00005 <0.00005 <0.00005 <0.00005 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050

Nickel (Ni) mg/L <0.00002 0.00003 <0.00002 <0.00002 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

Potassium (K) mg/L <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Selenium (Se) mg/L <0.00004 <0.00004 <0.00004 <0.00004 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Silicon (Si) mg/L <0.1 <0.1 <0.1 <0.1 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Silver (Ag) mg/L <0.000005 <0.000005 <0.000005 <0.000005 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Sodium (Na) mg/L <0.05 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.184 0.105 <0.050 0.098 <0.050

Strontium (Sr) mg/L <0.00005 <0.00005 <0.00005 <0.00005 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020

Sulphur (S) mg/L <10 <10 <10 <10

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000002 <0.000002 <0.000002 <0.000002 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Thorium (Th) mg/L

Tin (Sn) mg/L <0.0002 <0.0002 <0.0002 <0.0002 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00031 <0.00010 <0.00010 0.00026 <0.00010 <0.00010 <0.00010 <0.00010

Titanium (Ti) mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Uranium (U) mg/L <0.000002 0.000003 <0.000002 0.0000073 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Vanadium (V) mg/L <0.0002 0.0002 <0.0002 <0.0002 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Zinc (Zn) mg/L <0.0001 <0.0001 0.00059 <0.0001 <0.0030 <0.0030 <0.0030 <0.0030 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Zirconium (Zr) mg/L <0.0001 <0.0001 <0.0001 <0.0001

Notes:

*See methods for discussion on excluded samples.
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Appendix 3a. QA/QC Water Quality Blanks Data, Harper Creek Project, 2007 to 2014

Site travel blank field blank travel blank travel blank field blank travel blank field blank travel blank field blank travel blank field blank travel blank travel blank field blank travel blank

Sample Name on Lab Outputs

TRIP 

BLANK

FIELD 

BLANK

TRIP 

BLANK

TRIP 

BLANK

FIELD 

BLANK

TRIP 

BLANK

FIELD 

BLANK

TRIP 

BLANK

FIELD 

BLANK

TRIP 

BLANK

FIELD 

BLANK

TRIP 

BLANK

TRIP 

BLANK

FIELD 

BLANK

TRIP 

BLANK

Lab Sample ID L1195304-11 L1195304-12 L1212436-20 L1225180-21 L1225180-22 L1335369-13 L1335369-14 L1354099-13 L1354099-14 L1362899-14 L1362899-6 L1383286-13 L1395271-13 L1395271-14 L1415528-12

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 15-Aug-12 15-Aug-12 19-Sep-12 16-Oct-12 16-Oct-12 18-Jul-13 18-Jul-13 27-Aug-13 26-Aug-13 12-Sep-13 13-Sep-13 24-Oct-13 21-Nov-13 21-Nov-13 24-Jan-14

Time Sampled 16:00 16:35 12:00 12:00 12:00 15:05 15:50 00:00 00:00 13:20 00:00 00:00 00:00 16:20

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report?* yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Physical Tests

Conductivity uS/cm <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Hardness (as CaCO3) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

pH pH units 5.97 5.66 6.52 6.12 5.75 5.85 5.88 5.85 5.93 5.84 5.84 5.65 5.55 5.89 5.52

Total Suspended Solids mg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Total Dissolved Solids mg/L <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

Turbidity NTU <0.10 <0.10 <0.10 <0.10 <0.10 0.11 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Alkalinity, Carbonate (as CaCO3) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Alkalinity, Hydroxide (as CaCO3) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Alkalinity, Total (as CaCO3) mg/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Ammonia, Total (as N) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Bromide (Br) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Chloride (Cl) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Fluoride (F) mg/L <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020

Nitrate and Nitrite (as N) mg/L <0.0051 <0.0051 <0.0051 <0.0051 <0.0051 <0.0051 <0.0051 <0.0051 <0.0051 <0.0051 <0.0051 <0.0051 0.0063 <0.0051 <0.0051

Nitrate (as N) mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0063 <0.0050 <0.0050

Nitrite (as N) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Orthophosphate-Dissolved (as P) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Phosphorus (P)-Total mg/L <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

Sulfate (SO4) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Cyanides

Cyanide, Weak Acid Diss mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Cyanide, Total mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Thiocyanate (SCN) mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Thiocyanate (SCN) and Cyanide mg/L

Cyanide, Free mg/L <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Organic / Inorganic Carbon

Total Organic Carbon mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Total Metals

Aluminum (Al) mg/L <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Arsenic (As) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Barium (Ba) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050

Beryllium (Be) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Bismuth (Bi) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cadmium (Cd) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Calcium (Ca) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Chromium (Cr) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Cobalt (Co) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Copper (Cu) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Iron (Fe) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Lead (Pb) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050

Lithium (Li) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Magnesium (Mg) mg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Manganese (Mn) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050

Mercury (Hg) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Molybdenum (Mo) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050

Nickel (Ni) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

Potassium (K) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Selenium (Se) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Notes:

*See methods for discussion on excluded samples.
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Appendix 3a. QA/QC Water Quality Blanks Data, Harper Creek Project, 2007 to 2014

Site travel blank field blank travel blank travel blank field blank travel blank field blank travel blank field blank travel blank field blank travel blank travel blank field blank travel blank

Sample Name on Lab Outputs

TRIP 

BLANK

FIELD 

BLANK

TRIP 

BLANK

TRIP 

BLANK

FIELD 

BLANK

TRIP 

BLANK

FIELD 

BLANK

TRIP 

BLANK

FIELD 

BLANK

TRIP 

BLANK

FIELD 

BLANK

TRIP 

BLANK

TRIP 

BLANK

FIELD 

BLANK

TRIP 

BLANK

Lab Sample ID L1195304-11 L1195304-12 L1212436-20 L1225180-21 L1225180-22 L1335369-13 L1335369-14 L1354099-13 L1354099-14 L1362899-14 L1362899-6 L1383286-13 L1395271-13 L1395271-14 L1415528-12

Lab ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS ALS

Date Sampled 15-Aug-12 15-Aug-12 19-Sep-12 16-Oct-12 16-Oct-12 18-Jul-13 18-Jul-13 27-Aug-13 26-Aug-13 12-Sep-13 13-Sep-13 24-Oct-13 21-Nov-13 21-Nov-13 24-Jan-14

Time Sampled 16:00 16:35 12:00 12:00 12:00 15:05 15:50 00:00 00:00 13:20 00:00 00:00 00:00 16:20

Depth for Lake Samples (m)

Included in Graphs and Analyses for 2007-2014 Report?* yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes

Total Metals (cont'd)

Silicon (Si) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.053

Silver (Ag) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Sodium (Na) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strontium (Sr) mg/L <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Thorium (Th) mg/L

Tin (Sn) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Uranium (U) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Zinc (Zn) mg/L <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030 <0.0030

Zirconium (Zr) mg/L

Dissolved Metals

Dissolved Metals Filtration Location - FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD FIELD

Aluminum (Al) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Antimony (Sb) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Arsenic (As) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Barium (Ba) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050

Beryllium (Be) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Bismuth (Bi) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Boron (B) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Cadmium (Cd) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Calcium (Ca) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Chromium (Cr) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Cobalt (Co) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Copper (Cu) mg/L <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020

Iron (Fe) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Lead (Pb) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050

Lithium (Li) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Magnesium (Mg) mg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Manganese (Mn) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050

Mercury (Hg) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Molybdenum (Mo) mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050

Nickel (Ni) mg/L <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Phosphorus (P) mg/L <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

Potassium (K) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Selenium (Se) mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Silicon (Si) mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.052

Silver (Ag) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Sodium (Na) mg/L 0.146 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Strontium (Sr) mg/L <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020

Sulphur (S) mg/L

Tellurium (Te) mg/L

Thallium (Tl) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Thorium (Th) mg/L

Tin (Sn) mg/L 0.00091 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Titanium (Ti) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Uranium (U) mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Vanadium (V) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Zinc (Zn) mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Zirconium (Zr) mg/L

Notes:

*See methods for discussion on excluded samples.
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Appendix 3b.  QA/QC Relative Percent Difference Data for Water Quality Duplicates

Site A1 A1 A1 A1 A1 A1 A1 A1 A1 A1 A1 A1 A1 A1 A1 A1 A1 A1

Duplicate Set ID A1|11-May-11 A1|14-Jul-11 A1|15-Mar-12 A1|16-May-12 A1|18-May-11 A1|26-Jan-12

Date Sampled 11-May-11 11-May-11 11-May-11 14-Jul-11 14-Jul-11 14-Jul-11 15-Mar-12 15-Mar-12 15-Mar-12 16-May-12 16-May-12 16-May-12 18-May-11 18-May-11 18-May-11 26-Jan-12 26-Jan-12 26-Jan-12

Lab Sample ID AN2345 AN2346 RPD (%) AZ8703 AZ8710 RPD (%) CY8324 CY8325 RPD (%) L1148893 L1148893 RPD (%) AO3126 AO3179 RPD (%) CP2147 CP2148 RPD (%)

Physical Tests

Conductivity uS/cm 159 158 0.6 170 167 1.8 247 250 1.2 123 124 0.8 142 142 0.0 243 240 1.2

Hardness (as CaCO3) mg/L 93.6 90.8 3.0 83.6 89.8 7.2 125 125 0.0 66.8 67 0.3 68.5 67.1 2.1 119 119 0.0

pH pH units 7.73 7.72 NA 7.92 7.86 NA 8.12 8.09 NA 8.08 8.1 0.2 8.06 8.01 NA 8.15 8.12 NA

Total Suspended Solids mg/L 9 8 11.8 1 4 NA 0.5 0.5 NA 4.8 4.8 NA 9 8 11.8 0.5 0.5 NA

Total Dissolved Solids mg/L NA NA NA NA NA NA NA NA NA 75 77 2.6 NA NA NA NA NA NA

Turbidity NTU 3.4 3.3 3.0 0.2 1.8 NA 0.24 0.17 NA 1.21 1.76 37.0 3.1 2.6 17.5 0.05 0.05 NA

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L 92 92 0.0 100 100 0.0 141 140 0.7 68.6 62.4 9.5 86 85 1.2 NA NA NA

Alkalinity, Carbonate (as CaCO3) mg/L 0.25 0.25 NA 0.25 0.25 NA 0.25 0.25 NA 1 1 NA 0.25 0.25 NA NA NA NA

Alkalinity, Hydroxide (as CaCO3) mg/L 0.25 0.25 NA 0.25 0.25 NA 0.25 0.25 NA 1 1 NA 0.25 0.25 NA NA NA NA

Alkalinity, Total (as CaCO3) mg/L 76 76 0.0 85 84 1.2 115 115 0.0 68.6 62.4 9.5 70 70 0.0 NA NA NA

Ammonia, Total (as N) mg/L 0.034 0.024 NA 0.029 0.027 7.1 0.016 0.017 NA 0.0025 0.0025 NA 0.0025 0.0025 NA 0.026 0.022 NA

Bromide (Br) mg/L 0.2 0.2 NA 0.2 0.2 NA 0.005 0.005 NA 0.025 0.025 NA 0.2 0.2 NA 0.05 0.05 NA

Chloride (Cl) mg/L 0.25 0.25 NA 0.7 0.25 NA 0.25 0.25 NA 0.25 0.25 NA 1.8 0.6 NA 0.25 0.25 NA

Fluoride (F) mg/L 0.03 0.03 NA 0.02 0.02 NA 0.034 0.036 NA 0.01 0.01 NA 0.02 0.03 NA 0.033 0.033 NA

Nitrate and Nitrite (as N) mg/L 0.04 0.05 NA 0.01 0.01 NA 0.044 0.043 NA 0.0258 0.0252 NA 0.03 0.03 NA 0.039 0.039 NA

Nitrate (as N) mg/L 0.04 0.05 NA 0.01 0.01 NA 0.044 0.043 NA 0.0258 0.0252 2.4 0.03 0.03 NA 0.039 0.039 NA

Nitrite (as N) mg/L 0.0025 0.0025 NA 0.0025 0.0025 NA 0.0025 0.0025 NA 0.0005 0.0005 NA 0.0025 0.0025 NA 0.0025 0.0025 NA

Orthophosphate-Dissolved (as P) mg/L 0.0025 0.0025 NA 0.0025 0.0025 NA 0.0025 0.0025 NA 0.0005 0.0005 NA 0.0025 0.016 NA 0.0025 0.0025 NA

Phosphorus (P)-Total mg/L 0.0025 0.0025 NA 0.005 0.0025 NA 0.0025 0.0025 NA 0.0083 0.0072 NA 0.0025 0.0025 NA 0.0025 0.0025 NA

Sulfate (SO4) mg/L 3.2 3 6.5 4.1 4.1 0.0 15.6 15.4 1.3 3.26 3.27 0.3 3.2 2.5 NA 11.9 12 0.8

Cyanides

Cyanide, Weak Acid Diss mg/L 0.0011 0.0011 NA 0.00025 0.00025 NA 0.00025 0.00025 NA 0.0025 0.0025 NA 0.0013 0.0016 NA 0.00025 0.00025 NA

Cyanide, Total mg/L NA NA NA NA NA NA NA NA NA 0.0025 0.0025 NA NA NA NA NA NA NA

Thiocyanate (SCN) mg/L NA NA NA NA NA NA NA NA NA 0.25 0.25 NA NA NA NA NA NA NA

Thiocyanate (SCN) and Cyanide mg/L 0.0012 0.0012 NA 0.00025 0.00025 NA 0.00025 0.00025 NA NA NA NA 0.0011 0.0014 NA 0.00025 0.00025 NA

Cyanide, Free mg/L NA NA NA NA NA NA NA NA NA 0.0025 0.0025 NA NA NA NA NA NA NA

Organic / Inorganic Carbon

Total Organic Carbon mg/L NA NA NA NA NA NA NA NA NA 4.17 4.14 0.7 NA NA NA NA NA NA

Total Metals

Aluminum (Al) mg/L 0.182 0.198 8.4 0.027 0.081 100.0 0.0018 0.0096 136.8 0.105 0.0911 14.2 0.15 0.156 3.9 0.0015 0.0019 23.5

Antimony (Sb) mg/L 0.00025 0.00025 NA 0.00025 0.00025 NA 0.00002 0.00002 NA 0.00005 0.00005 NA 0.00025 0.00025 NA 0.00001 0.00001 NA

Arsenic (As) mg/L 0.0005 0.0006 NA 0.0002 0.0003 NA 0.00014 0.00016 13.3 0.00035 0.00035 NA 0.0005 0.0005 NA 0.00016 0.00015 6.5

Barium (Ba) mg/L 0.025 0.024 4.1 0.023 0.024 4.3 0.0272 0.0272 0.0 0.018 0.0178 1.1 0.022 0.021 4.7 0.0271 0.0266 1.9

Beryllium (Be) mg/L 0.00005 0.00005 NA 0.00005 0.00005 NA 0.000005 0.000005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.000005 0.000005 NA

Bismuth (Bi) mg/L 0.0005 0.0005 NA 0.0005 0.0005 NA 0.0000025 0.0000025 NA 0.00025 0.00025 NA 0.0005 0.0005 NA 0.0000025 0.0000025 NA

Boron (B) mg/L 0.025 0.025 NA 0.025 0.025 NA 0.025 0.025 NA 0.005 0.005 NA 0.025 0.025 NA 0.025 0.025 NA

Cadmium (Cd) mg/L 0.00003 0.00002 NA 0.000005 0.000005 NA 0.0000025 0.0000025 NA 0.000005 0.000005 NA 0.00001 0.00002 NA 0.000006 0.000005 NA

Calcium (Ca) mg/L 31.9 30.9 3.2 28.6 30.9 7.7 40.5 40.7 0.5 23.5 23.4 0.4 23.7 23.2 2.1 39 38.8 0.5

Chromium (Cr) mg/L 0.0005 0.0005 NA 0.0005 0.0005 NA 0.00005 0.00005 NA 0.00054 0.0005 NA 0.0005 0.0005 NA 0.00005 0.00005 NA

Cobalt (Co) mg/L 0.00025 0.00025 NA 0.00025 0.00025 NA 0.000014 0.000007 NA 0.00014 0.00014 NA 0.00025 0.00025 NA 0.000006 0.000014 NA

Copper (Cu) mg/L 0.0013 0.0014 7.4 0.0005 0.0008 NA 0.0002 0.00026 NA 0.00093 0.00096 NA 0.0014 0.0012 15.4 0.00018 0.00018 NA

Iron (Fe) mg/L 0.42 0.455 8.0 0.048 0.191 119.7 0.0005 0.0005 NA 0.199 0.198 0.5 0.354 0.338 4.6 0.002 0.002 NA

Lead (Pb) mg/L 0.0003 0.0003 NA 0.0001 0.0001 NA 0.0000025 0.0000025 NA 0.000068 0.000069 NA 0.0001 0.0001 NA 0.0000025 0.0000025 NA

Lithium (Li) mg/L 0.0025 0.0025 NA 0.0025 0.0025 NA 0.00025 0.00025 NA 0.00025 0.00025 NA 0.0025 0.0025 NA 0.00025 0.00025 NA

Magnesium (Mg) mg/L 3.38 3.28 3.0 2.97 3.07 3.3 5.69 5.74 0.9 2.21 2.22 0.5 2.26 2.23 1.3 5.19 5.3 2.1

Manganese (Mn) mg/L 0.015 0.016 6.5 0.001 0.007 NA 0.000025 0.000025 NA 0.00657 0.00637 3.1 0.012 0.01 18.2 0.000025 0.00005 NA

Mercury (Hg) mg/L 0.00001 0.00001 NA 0.00001 0.00001 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.00001 0.00001 NA 0.000001 0.000001 NA

Molybdenum (Mo) mg/L 0.0005 0.0005 NA 0.0005 0.0005 NA 0.00031 0.00032 3.2 0.000163 0.00018 NA 0.0005 0.0005 NA 0.00033 0.00034 3.0

Nickel (Ni) mg/L 0.001 0.001 NA 0.0005 0.0005 NA 0.00012 0.0001 NA 0.00063 0.00065 NA 0.001 0.0005 NA 0.00014 0.00011 24.0

Phosphorus (P) mg/L NA NA NA NA NA NA NA NA NA 0.15 0.15 NA NA NA NA NA NA NA

Potassium (K) mg/L 0.45 0.44 2.2 0.26 0.27 3.8 0.38 0.38 0.0 0.285 0.277 2.8 0.34 0.33 3.0 0.36 0.36 0.0

Selenium (Se) mg/L 0.0002 0.0002 NA 0.00005 0.00005 NA 0.00024 0.00025 4.1 0.00005 0.00005 NA 0.0001 0.0001 NA 0.00023 0.00023 0.0

Silicon (Si) mg/L 3.7 3.59 3.0 2.78 3.07 9.9 2.76 2.78 0.7 2.94 2.91 1.0 3.04 3 1.3 2.75 2.72 1.1

Silver (Ag) mg/L 0.00001 0.00001 NA 0.00001 0.00001 NA 0.0000025 0.0000025 NA 0.000005 0.000005 NA 0.00001 0.00001 NA 0.0000025 0.0000025 NA

Sodium (Na) mg/L 0.86 0.84 2.4 0.69 0.73 5.6 1.13 1.13 0.0 0.608 0.608 0.0 0.62 0.62 0.0 1 1 0.0

Strontium (Sr) mg/L 0.113 0.109 3.6 0.108 0.108 0.0 0.137 0.139 1.4 0.0806 0.0795 1.4 0.096 0.094 2.1 0.141 0.141 0.0

Notes:

RPD - Relative percent difference

NA - Not applicable when values are less than five times the detection limit (see methods).

Red and italicized values exceed the 20% relative percent difference and are more than five times the detection limit.

Red and bold values exceed the 50% relative percent difference and are more than five times the detection limit.
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Appendix 3b.  QA/QC Relative Percent Difference Data for Water Quality Duplicates

Site A2 A2 A2 A2 A2 A2 B1 B1 B1 B1 B1 B1 B1 B1 B1 B1 B1 B1

Duplicate Set ID A2|19-Sep-12 A2|6-Jun-12 B1|12-May-11 B1|14-Aug-12 B1|17-Jul-12 B1|24-May-11

Date Sampled 19-Sep-12 19-Sep-12 19-Sep-12 6-Jun-12 6-Jun-12 6-Jun-12 12-May-11 12-May-11 12-May-11 14-Aug-12 14-Aug-12 14-Aug-12 17-Jul-12 17-Jul-12 17-Jul-12 24-May-11 24-May-11 24-May-11

Lab Sample ID L1212436 L1212436 RPD (%) L1159192 L1159192 RPD (%) AN2351 AN2354 RPD (%) L1194314 L1194314 RPD (%) L1180780 L1180780 RPD (%) AP3681 AP3685 RPD (%)

Physical Tests

Conductivity uS/cm 181 182 0.6 92.9 92 1.0 53 53 0.0 56.5 56.4 0.2 39.4 38.9 1.3 46 45 2.2

Hardness (as CaCO3) mg/L 105 100 4.9 46.9 49.3 5.0 25.5 26.4 3.5 28.3 28.4 0.4 18.9 19.1 1.1 22 21.9 0.5

pH pH units 8.04 8.21 2.1 7.79 7.82 0.4 7.12 7.2 NA 7.78 7.8 0.3 7.68 7.6 1.0 6.83 6.81 NA

Total Suspended Solids mg/L 0.5 4 NA 19.6 21.2 7.8 5 5 NA 0.5 0.5 NA 3.9 1.7 NA 4 4 NA

Total Dissolved Solids mg/L 107 108 0.9 59 60 1.7 NA NA NA 34 36 NA 31 35 NA NA NA NA

Turbidity NTU 0.17 1.2 NA 7.07 6.59 7.0 1.9 1.9 0.0 0.57 0.39 NA 1.31 0.8 48.3 2.3 1.3 55.6

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L 101 96.6 4.5 47.8 48.1 0.6 26 30 14.3 27.4 27.4 0.0 18.1 18.2 0.6 30 22 30.8

Alkalinity, Carbonate (as CaCO3) mg/L 1 1 NA 1 1 NA 0.25 0.25 NA 1 1 NA 1 1 NA 0.25 0.25 NA

Alkalinity, Hydroxide (as CaCO3) mg/L 1 1 NA 1 1 NA 0.25 0.25 NA 1 1 NA 1 1 NA 0.25 0.25 NA

Alkalinity, Total (as CaCO3) mg/L 101 96.6 4.5 47.8 48.1 0.6 21 25 17.4 27.4 27.4 0.0 18.1 18.2 0.6 25 18 32.6

Ammonia, Total (as N) mg/L 0.0025 0.0025 NA 0.0025 0.0025 NA 0.031 0.028 10.2 0.0025 0.0025 NA 0.0025 0.0025 NA 0.015 0.016 NA

Bromide (Br) mg/L 0.025 0.025 NA 0.025 0.025 NA 0.2 0.2 NA 0.025 0.025 NA 0.025 0.025 NA 0.2 0.2 NA

Chloride (Cl) mg/L 0.25 0.25 NA 0.25 0.25 NA 0.25 0.25 NA 0.25 0.25 NA 0.25 0.25 NA 0.25 0.25 NA

Fluoride (F) mg/L 0.01 0.01 NA 0.01 0.01 NA 0.04 0.04 NA 0.041 0.041 NA 0.03 0.03 NA 0.04 0.04 NA

Nitrate and Nitrite (as N) mg/L 0.13 0.135 3.8 0.0168 0.0089 NA 0.1 0.11 NA 0.0093 0.0096 NA 0.009 0.0094 NA 0.06 0.07 NA

Nitrate (as N) mg/L 0.13 0.135 3.8 0.0168 0.0089 NA 0.1 0.11 NA 0.0093 0.0096 NA 0.009 0.0094 NA 0.06 0.07 NA

Nitrite (as N) mg/L 0.0005 0.0005 NA 0.0005 0.0005 NA 0.0025 0.0025 NA 0.0005 0.0005 NA 0.0005 0.0005 NA 0.0025 0.0025 NA

Orthophosphate-Dissolved (as P) mg/L 0.0005 0.0005 NA 0.0005 0.0005 NA 0.0025 0.0025 NA 0.0005 0.0005 NA 0.0005 0.0005 NA 0.0025 0.0025 NA

Phosphorus (P)-Total mg/L 0.001 0.0077 NA 0.0263 0.0359 30.9 0.0025 0.0025 NA 0.0023 0.0026 NA 0.008 0.0026 NA 0.009 0.007 NA

Sulfate (SO4) mg/L 3.74 3.72 0.5 2.64 2.64 0.0 0.25 0.25 NA 2.91 2.91 0.0 2.13 2.12 NA 2.3 2.2 NA

Cyanides

Cyanide, Weak Acid Diss mg/L 0.0025 0.0025 NA 0.0025 0.0025 NA 0.0007 0.0011 NA 0.0025 0.0025 NA 0.0025 0.0025 NA 0.00025 0.00025 NA

Cyanide, Total mg/L 0.0025 0.0025 NA 0.0025 0.0025 NA NA NA NA 0.0025 0.0025 NA 0.0025 0.0025 NA NA NA NA

Thiocyanate (SCN) mg/L 0.25 0.25 NA 0.25 0.25 NA NA NA NA 0.25 0.25 NA 0.25 0.25 NA NA NA NA

Thiocyanate (SCN) and Cyanide mg/L NA NA NA NA NA NA 0.0009 0.001 NA NA NA NA NA NA NA 0.0005 0.0005 NA

Cyanide, Free mg/L 0.0025 0.0025 NA 0.0025 0.0025 NA NA NA NA 0.0025 0.0025 NA 0.0025 0.0025 NA NA NA NA

Organic / Inorganic Carbon

Total Organic Carbon mg/L 1.21 1.46 NA 3.55 3.63 2.2 NA NA NA 2.75 3.42 21.7 2.16 2.06 NA NA NA NA

Total Metals

Aluminum (Al) mg/L 0.0113 0.0742 NA 0.301 0.329 8.9 0.148 0.148 0.0 0.0363 0.0362 0.3 0.0838 0.179 72.5 0.181 0.26 35.8

Antimony (Sb) mg/L 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00025 0.00025 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00025 0.00025 NA

Arsenic (As) mg/L 0.0002 0.00029 NA 0.00048 0.0005 NA 0.0002 0.0002 NA 0.00019 0.00016 NA 0.00017 0.00023 NA 0.0002 0.0002 NA

Barium (Ba) mg/L 0.0239 0.0255 6.5 0.0182 0.0171 6.2 0.007 0.006 15.4 0.00595 0.00611 2.7 0.00536 0.00628 15.8 0.006 0.007 15.4

Beryllium (Be) mg/L 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA

Bismuth (Bi) mg/L 0.00025 0.00025 NA 0.00025 0.00025 NA 0.0005 0.0005 NA 0.00025 0.00025 NA 0.00025 0.00025 NA 0.0005 0.0005 NA

Boron (B) mg/L 0.005 0.005 NA 0.005 0.005 NA 0.025 0.025 NA 0.005 0.005 NA 0.005 0.005 NA 0.025 0.025 NA

Cadmium (Cd) mg/L 0.000005 0.000005 NA 0.000019 0.000021 NA 0.000005 0.00001 NA 0.000005 0.000005 NA 0.000005 0.000012 NA 0.00001 0.00002 NA

Calcium (Ca) mg/L 36.1 36.5 1.1 18.8 17.3 8.3 7.8 8.06 3.3 8.82 8.65 1.9 6.08 6.18 1.6 6.91 6.86 0.7

Chromium (Cr) mg/L 0.00013 0.00023 NA 0.00073 0.00073 0.0 0.0005 0.0005 NA 0.00012 0.00016 NA 0.00022 0.0003 NA 0.0005 0.0005 NA

Cobalt (Co) mg/L 0.00005 0.00005 NA 0.00036 0.00036 NA 0.00025 0.00025 NA 0.00005 0.00005 NA 0.00005 0.00011 NA 0.00025 0.00025 NA

Copper (Cu) mg/L 0.00025 0.00057 NA 0.00124 0.00121 NA 0.0424 0.001 NA 0.00066 0.00073 NA 0.00109 0.00157 NA 0.001 0.0015 NA

Iron (Fe) mg/L 0.016 0.152 NA 0.58 0.62 6.7 0.172 0.187 8.4 0.024 0.028 NA 0.077 0.229 99.3 0.215 0.372 53.5

Lead (Pb) mg/L 0.000025 0.000079 NA 0.00037 0.000376 1.6 0.0032 0.0003 NA 0.000025 0.000025 NA 0.000117 0.000349 NA 0.0002 0.0004 NA

Lithium (Li) mg/L 0.00025 0.00025 NA 0.00025 0.00025 NA 0.0025 0.0025 NA 0.00161 0.00142 NA 0.00107 0.00094 NA 0.0025 0.0025 NA

Magnesium (Mg) mg/L 3.27 3.31 1.2 2.16 1.91 12.3 1.46 1.51 3.4 1.53 1.52 0.7 1 1.07 6.8 1.15 1.15 0.0

Manganese (Mn) mg/L 0.00183 0.0115 145.1 0.077 0.0802 4.1 0.009 0.01 10.5 0.00209 0.00322 42.6 0.00401 0.00893 76.0 0.01 0.016 46.2

Mercury (Hg) mg/L 0.000005 0.000005 NA 0.000005 0.000005 NA 0.00001 0.00001 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.00001 0.00001 NA

Molybdenum (Mo) mg/L 0.000209 0.000237 NA 0.000145 0.000151 NA 0.001 0.001 NA 0.00136 0.00136 0.0 0.00127 0.00128 0.8 0.001 0.0005 NA

Nickel (Ni) mg/L 0.00025 0.00025 NA 0.00081 0.00084 NA 0.0005 0.0005 NA 0.00025 0.00025 NA 0.00025 0.00025 NA 0.0005 0.0005 NA

Phosphorus (P) mg/L 0.15 0.15 NA 0.15 0.15 NA NA NA NA 0.15 0.15 NA 0.15 0.15 NA NA NA NA

Potassium (K) mg/L 0.232 0.246 NA 0.224 0.229 NA 0.67 0.78 15.2 0.624 0.602 3.6 0.464 0.496 6.7 0.55 0.57 3.6

Selenium (Se) mg/L 0.00005 0.00005 NA 0.00011 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA

Silicon (Si) mg/L 2.78 2.88 3.5 2.92 2.63 10.5 4.28 4.43 3.4 4.04 3.99 1.2 3.5 3.68 5.0 4.05 4.09 1.0

Silver (Ag) mg/L 0.000005 0.000005 NA 0.000005 0.000005 NA 0.00001 0.00001 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.00001 0.00001 NA

Sodium (Na) mg/L 0.87 0.875 0.6 0.502 0.512 2.0 1.38 1.48 7.0 1.28 1.25 2.4 0.963 0.979 1.6 1.2 1.15 4.3

Strontium (Sr) mg/L 0.118 0.114 3.4 0.0575 0.0571 0.7 0.042 0.041 2.4 0.0407 0.0399 2.0 0.0275 0.0288 4.6 0.036 0.036 0.0

Notes:

RPD - Relative percent difference

NA - Not applicable when values are less than five times the detection limit (see methods).

Red and italicized values exceed the 20% relative percent difference and are more than five times the detection limit.

Red and bold values exceed the 50% relative percent difference and are more than five times the detection limit.
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Appendix 3b.  QA/QC Relative Percent Difference Data for Water Quality Duplicates

Site B1 B1 B1 BK0 BK0 BK0 BK0 BK0 BK0 BK0 BK0 BK0 BK0 BK0 BK0 BK0 BK0 BK0

Duplicate Set ID B1|30-May-12 BK0|16-Feb-12 BK0|19-Apr-12 BK0|19-Nov-11 BK0|21-Nov-13 BK0|25-Aug-11

Date Sampled 30-May-12 30-May-12 30-May-12 16-Feb-12 16-Feb-12 16-Feb-12 19-Apr-12 19-Apr-12 19-Apr-12 19-Nov-11 19-Nov-11 19-Nov-11 21-Nov-13 21-Nov-13 21-Nov-13 25-Aug-11 25-Aug-11 25-Aug-11

Lab Sample ID L1155766 L1155766 RPD (%) CT1075 CT1076 RPD (%) DF7275 DF7276 RPD (%) CE3410 CE3411 RPD (%) L1395271 L1395271 RPD (%) BJ4182 BJ4183 RPD (%)

Physical Tests

Conductivity uS/cm 40.6 40.2 1.0 315 316 0.3 307 305 0.7 300 298 0.7 302 302 0.0 255 263 3.1

Hardness (as CaCO3) mg/L 19.5 19.1 2.1 168 164 2.4 171 168 1.8 159 160 0.6 176 176 0.0 128 130 1.6

pH pH units 7.48 6.91 7.9 8.36 8.37 NA 8.36 8.35 NA 8.11 8.1 NA 8.31 8.33 0.2 8.16 8.22 NA

Total Suspended Solids mg/L 11.5 3.3 NA 0.5 0.5 NA 0.5 0.5 NA 0.5 0.5 NA 0.5 0.5 NA 1 1 NA

Total Dissolved Solids mg/L 35 41 NA NA NA NA NA NA NA NA NA NA 184 193 4.8 NA NA NA

Turbidity NTU 4.24 1.88 77.1 0.64 0.41 NA 0.05 0.05 NA 0.05 0.05 NA 0.12 0.12 NA 0.2 0.2 NA

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L 18.5 18 2.7 173 171 1.2 175 176 0.6 173 173 0.0 143 143 0.0 150 150 0.0

Alkalinity, Carbonate (as CaCO3) mg/L 1 1 NA 2.45 2.51 NA 2.59 2.12 NA 0.25 0.25 NA 0.5 0.5 NA 0.25 0.25 NA

Alkalinity, Hydroxide (as CaCO3) mg/L 1 1 NA 0.25 0.25 NA 0.25 0.25 NA 0.25 0.25 NA 0.5 0.5 NA 0.25 0.25 NA

Alkalinity, Total (as CaCO3) mg/L 18.5 18 2.7 146 144 1.4 148 148 0.0 142 142 0.0 143 143 0.0 120 120 0.0

Ammonia, Total (as N) mg/L 0.0025 0.0025 NA 0.023 0.049 NA 0.0025 0.0025 NA 0.13 1 154.0 0.0025 0.0025 NA 0.01 0.009 NA

Bromide (Br) mg/L 0.025 0.025 NA 0.05 0.05 NA 0.005 0.005 NA 0.2 0.2 NA 0.025 0.025 NA 0.2 0.2 NA

Chloride (Cl) mg/L 0.25 0.25 NA 0.8 1 NA 0.25 0.25 NA 0.25 0.25 NA 0.25 0.25 NA 0.7 0.25 NA

Fluoride (F) mg/L 0.037 0.037 NA 0.053 0.048 NA 0.057 0.058 1.7 0.047 0.047 NA 0.045 0.047 NA 0.04 0.04 NA

Nitrate and Nitrite (as N) mg/L 0.0388 0.0418 7.4 0.053 0.053 NA 0.01 0.01 NA 0.023 0.01 NA 0.0331 0.0307 7.5 0.01 0.01 NA

Nitrate (as N) mg/L 0.0388 0.0418 7.4 0.053 0.053 NA 0.01 0.01 NA 0.023 0.01 NA 0.0331 0.0307 7.5 0.01 0.01 NA

Nitrite (as N) mg/L 0.0005 0.0005 NA 0.0025 0.0025 NA 0.0025 0.0025 NA 0.0025 0.0025 NA 0.0005 0.0005 NA 0.0025 0.0025 NA

Orthophosphate-Dissolved (as P) mg/L 0.0005 0.0005 NA 0.0025 0.0025 NA 0.0025 0.0025 NA 0.0025 0.0025 NA 0.0005 0.0005 NA 0.0025 0.0025 NA

Phosphorus (P)-Total mg/L 0.015 0.0104 36.2 0.0025 0.0025 NA 0.0025 0.0025 NA 0.0025 0.0025 NA 0.001 0.001 NA 0.0025 0.0025 NA

Sulfate (SO4) mg/L 2.01 2 NA 20.7 20.5 1.0 15 15.1 0.7 17.2 15.5 10.4 18 18.1 0.6 11 12 8.7

Cyanides

Cyanide, Weak Acid Diss mg/L 0.0025 0.0025 NA 0.00025 0.00025 NA 0.00025 0.00025 NA 0.00025 0.00025 NA 0.0025 0.0025 NA 0.00025 0.00025 NA

Cyanide, Total mg/L 0.0025 0.0025 NA NA NA NA NA NA NA NA NA NA 0.0025 0.0025 NA NA NA NA

Thiocyanate (SCN) mg/L 0.25 0.25 NA NA NA NA NA NA NA NA NA NA 0.25 0.25 NA NA NA NA

Thiocyanate (SCN) and Cyanide mg/L NA NA NA 0.00025 0.00025 NA 0.00025 0.00025 NA 0.00025 0.00025 NA NA NA NA 0.00025 0.00025 NA

Cyanide, Free mg/L 0.0025 0.0025 NA NA NA NA NA NA NA NA NA NA 0.0025 0.0025 NA NA NA NA

Organic / Inorganic Carbon

Total Organic Carbon mg/L 4.23 3.97 6.3 NA NA NA NA NA NA NA NA NA 0.91 0.82 NA NA NA NA

Total Metals

Aluminum (Al) mg/L 0.15 0.166 10.1 0.0025 0.0032 24.6 0.0037 0.0041 10.3 0.002 0.0021 4.9 0.0063 0.0049 NA 0.014 0.012 NA

Antimony (Sb) mg/L 0.00005 0.00005 NA 0.00001 0.00001 NA 0.00001 0.00001 NA 0.00001 0.00001 NA 0.00005 0.00005 NA 0.00025 0.00025 NA

Arsenic (As) mg/L 0.0002 0.00023 NA 0.00017 0.00015 12.5 0.000185 0.000213 14.1 0.00019 0.00014 30.3 0.00018 0.0002 NA 0.0002 0.0002 NA

Barium (Ba) mg/L 0.00577 0.00588 1.9 0.0157 0.0154 1.9 0.0153 0.015 2.0 0.0145 0.0143 1.4 0.0154 0.0154 0.0 0.014 0.014 0.0

Beryllium (Be) mg/L 0.00005 0.00005 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA

Bismuth (Bi) mg/L 0.00025 0.00025 NA 0.0000025 0.0000025 NA 0.0000025 0.0000025 NA 0.0000025 0.0000025 NA 0.00025 0.00025 NA 0.0005 0.0005 NA

Boron (B) mg/L 0.005 0.005 NA 0.025 0.025 NA 0.025 0.025 NA 0.025 0.025 NA 0.005 0.005 NA 0.025 0.025 NA

Cadmium (Cd) mg/L 0.000005 0.000005 NA 0.0000025 0.000005 NA 0.0000075 0.0000025 NA 0.0000025 0.0000025 NA 0.000005 0.000005 NA 0.000005 0.000005 NA

Calcium (Ca) mg/L 6.75 6.24 7.9 51.6 49.5 4.2 54.4 53.6 1.5 48.9 50 2.2 53.1 53.3 0.4 39.7 40.6 NA

Chromium (Cr) mg/L 0.00028 0.00029 NA 0.00005 0.00005 NA 0.00042 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.0005 0.0005 NA

Cobalt (Co) mg/L 0.00005 0.00005 NA 0.000012 0.000012 NA 0.0000129 0.0000196 NA 0.000012 0.000009 NA 0.00005 0.00005 NA 0.00025 0.00025 NA

Copper (Cu) mg/L 0.00113 0.00135 NA 0.00013 0.00012 NA 0.000292 0.000438 40.0 0.00019 0.00018 NA 0.00025 0.00025 NA 0.0003 0.0003 NA

Iron (Fe) mg/L 0.151 0.193 24.4 0.002 0.004 NA 0.011 0.0051 73.3 0.002 0.002 NA 0.005 0.005 NA 0.018 0.01 NA

Lead (Pb) mg/L 0.000147 0.000213 NA 0.000009 0.000011 NA 0.0000199 0.000021 NA 0.000008 0.000009 NA 0.000025 0.000025 NA 0.0001 0.0001 NA

Lithium (Li) mg/L 0.00114 0.00025 NA 0.0009 0.001 NA 0.00081 0.00082 NA 0.0007 0.0007 NA 0.00079 0.00079 NA 0.0025 0.0025 NA

Magnesium (Mg) mg/L 1.09 1.05 3.7 9.52 9.86 3.5 8.51 8.32 2.3 8.93 8.61 3.6 9.65 9.97 3.3 6.91 6.86 0.7

Manganese (Mn) mg/L 0.00848 0.0094 10.3 0.00015 0.00046 NA 0.000448 0.000477 6.3 0.00045 0.0005 10.5 0.000594 0.000507 15.8 0.0005 0.0005 NA

Mercury (Hg) mg/L 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000025 0.000025 NA

Molybdenum (Mo) mg/L 0.00102 0.001 2.0 0.00035 0.00035 0.0 0.000356 0.000311 13.5 0.00032 0.00033 3.1 0.000356 0.000348 2.3 0.0005 0.0005 NA

Nickel (Ni) mg/L 0.00059 0.00025 NA 0.00005 0.00008 NA 0.000097 0.000069 NA 0.00008 0.00006 NA 0.00025 0.00025 NA 0.0005 0.0005 NA

Phosphorus (P) mg/L 0.15 0.15 NA NA NA NA NA NA NA NA NA NA 0.15 0.15 NA NA NA NA

Potassium (K) mg/L 0.495 0.488 1.4 0.74 0.77 4.0 0.793 0.786 0.9 0.75 0.69 8.3 0.774 0.789 1.9 0.64 0.64 0.0

Selenium (Se) mg/L 0.00005 0.00005 NA 0.00031 0.00031 0.0 0.000271 0.000286 5.4 0.00022 0.00023 4.4 0.00021 0.0002 NA 0.0002 0.0002 NA

Silicon (Si) mg/L 3.97 3.68 7.6 4.07 3.83 6.1 4.77 4.78 0.2 4.22 4.42 4.6 4.25 4.29 0.9 3.88 4.02 3.5

Silver (Ag) mg/L 0.000005 0.000005 NA 0.0000025 0.0000025 NA 0.0000025 0.0000025 NA 0.0000025 0.0000025 NA 0.000005 0.000005 NA 0.00001 0.00001 NA

Sodium (Na) mg/L 1.05 1.03 1.9 2.11 2.18 3.3 1.94 1.9 2.1 1.95 1.9 2.6 2.04 2.09 2.4 1.51 1.51 0.0

Strontium (Sr) mg/L 0.0308 0.0305 1.0 0.229 0.23 0.4 0.208 0.206 1.0 0.212 0.21 0.9 0.226 0.232 2.6 0.193 0.193 0.0

Notes:

RPD - Relative percent difference

NA - Not applicable when values are less than five times the detection limit (see methods).

Red and italicized values exceed the 20% relative percent difference and are more than five times the detection limit.

Red and bold values exceed the 50% relative percent difference and are more than five times the detection limit.
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Appendix 3b.  QA/QC Relative Percent Difference Data for Water Quality Duplicates

Site BK1 BK1 BK1 BK1 BK1 BK1 BK1 BK1 BK1 BK1 BK1 BK1 BK1 BK1 BK1 BK1 BK1 BK1

Duplicate Set ID BK1|1-Jun-11 BK1|13-Oct-11 BK1|19-Sep-12 BK1|23-Jan-14 BK1|24-May-12 BK1|27-Aug-13

Date Sampled 1-Jun-11 1-Jun-11 1-Jun-11 13-Oct-11 13-Oct-11 13-Oct-11 19-Sep-12 19-Sep-12 19-Sep-12 23-Jan-14 23-Jan-14 23-Jan-14 24-May-12 24-May-12 24-May-12 27-Aug-13 27-Aug-13 27-Aug-13

Lab Sample ID AQ7634 AQ7635 RPD (%) BU9511 BU9565 RPD (%) L1212436 L1212436 RPD (%) L1415528 L1415528 RPD (%) L1152347 L1152347 RPD (%) L1354099 L1354099 RPD (%)

Physical Tests

Conductivity uS/cm 104 104 0.0 200 195 2.5 218 218 0.0 216 216 0.0 109 109 0.0 210 211 0.5

Hardness (as CaCO3) mg/L 50.1 48.9 2.4 101 102 1.0 126 124 1.6 116 118 1.7 57.9 58 0.2 116 107 8.1

pH pH units 7.87 7.86 NA 8.05 8.03 NA 8.25 8.3 0.6 8.21 8.18 0.4 7.69 7.76 0.9 8.26 8.2 0.7

Total Suspended Solids mg/L 13 13 0.0 0.5 0.5 NA 0.5 0.5 NA 0.5 0.5 NA 8.6 1.8 NA 0.5 0.5 NA

Total Dissolved Solids mg/L NA NA NA NA NA NA 125 125 0.0 127 127 0.0 72 73 1.4 140 130 7.4

Turbidity NTU 5.9 8.2 32.6 0.4 0.3 NA 0.16 0.19 NA 0.2 0.2 NA 2.96 1.27 79.9 0.23 0.13 NA

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L 58 59 1.7 120 120 0.0 116 114 1.7 98.3 104 5.6 56.2 57.8 2.8 107 106 0.9

Alkalinity, Carbonate (as CaCO3) mg/L 0.25 0.25 NA 0.25 0.25 NA 1 1 NA 1 1 NA 1 1 NA 1 1 NA

Alkalinity, Hydroxide (as CaCO3) mg/L 0.25 0.25 NA 0.25 0.25 NA 1 1 NA 1 1 NA 1 1 NA 1 1 NA

Alkalinity, Total (as CaCO3) mg/L 48 48 0.0 99 96 3.1 116 114 1.7 98.3 104 5.6 56.2 57.8 2.8 107 106 0.9

Ammonia, Total (as N) mg/L 0.009 0.012 NA 0.018 0.017 NA 0.0025 0.0025 NA 0.0025 0.0025 NA 0.0025 0.0025 NA 0.0025 0.0025 NA

Bromide (Br) mg/L 0.2 0.2 NA 0.2 0.2 NA 0.025 0.025 NA 0.025 0.025 NA 0.025 0.025 NA 0.025 0.025 NA

Chloride (Cl) mg/L 0.25 0.25 NA 0.25 0.6 NA 0.25 0.25 NA 0.25 0.25 NA 0.25 0.25 NA 0.25 0.25 NA

Fluoride (F) mg/L 0.03 0.03 NA 0.03 0.04 NA 0.03 0.03 NA 0.026 0.028 NA 0.024 0.025 NA 0.027 0.028 NA

Nitrate and Nitrite (as N) mg/L 0.01 0.01 NA 0.01 0.01 NA 0.0398 0.0472 17.0 0.103 0.103 0.0 0.00255 0.00255 NA 0.0441 0.0402 9.3

Nitrate (as N) mg/L 0.01 0.01 NA 0.01 0.01 NA 0.0398 0.0472 17.0 0.103 0.103 0.0 0.0025 0.0025 NA 0.0441 0.0402 9.3

Nitrite (as N) mg/L 0.0025 0.0025 NA 0.0025 0.0025 NA 0.0005 0.0005 NA 0.0005 0.0005 NA 0.0005 0.0005 NA 0.0005 0.0005 NA

Orthophosphate-Dissolved (as P) mg/L 0.0025 0.0025 NA 0.0025 0.0025 NA 0.0005 0.0005 NA 0.0005 0.0005 NA 0.0005 0.0005 NA 0.0005 0.0005 NA

Phosphorus (P)-Total mg/L 0.008 0.008 NA 0.0025 0.0025 NA 0.001 0.001 NA 0.001 0.001 NA 0.0153 0.0039 NA 0.001 0.001 NA

Sulfate (SO4) mg/L 4.2 5 17.4 7.6 6.8 11.1 7.83 7.9 0.9 8.96 8.95 0.1 4.7 4.7 0.0 7.71 7.71 0.0

Cyanides

Cyanide, Weak Acid Diss mg/L 0.00025 0.00025 NA 0.00025 0.00025 NA 0.0025 0.0025 NA 0.0025 0.0025 NA 0.0025 0.0025 NA 0.0025 0.0025 NA

Cyanide, Total mg/L NA NA NA NA NA NA 0.0025 0.0025 NA 0.0025 0.0025 NA 0.0025 0.0025 NA 0.0025 0.0025 NA

Thiocyanate (SCN) mg/L NA NA NA NA NA NA 0.25 0.25 NA 0.25 0.25 NA 0.25 0.25 NA 0.25 0.25 NA

Thiocyanate (SCN) and Cyanide mg/L 0.0008 0.00025 NA 0.00025 0.00025 NA NA NA NA NA NA NA NA NA NA NA NA NA

Cyanide, Free mg/L NA NA NA NA NA NA 0.0025 0.0025 NA 0.0025 0.0025 NA 0.0025 0.0025 NA 0.0025 0.0025 NA

Organic / Inorganic Carbon

Total Organic Carbon mg/L NA NA NA NA NA NA 1.25 1.24 NA 0.96 0.82 NA 3.7 3.79 2.4 1.13 1.16 NA

Total Metals

Aluminum (Al) mg/L 0.344 0.332 3.6 0.0053 0.0063 17.2 0.0074 0.0068 NA 0.006 0.0042 NA 0.0726 0.124 52.3 0.0082 0.0086 NA

Antimony (Sb) mg/L 0.00025 0.00025 NA 0.00001 0.00001 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA

Arsenic (As) mg/L 0.0006 0.0007 15.4 0.00017 0.00017 0.0 0.00018 0.00019 NA 0.00019 0.0002 NA 0.00028 0.00032 NA 0.0002 0.0002 NA

Barium (Ba) mg/L 0.008 0.007 13.3 0.00955 0.00933 2.3 0.0106 0.0106 0.0 0.00855 0.00877 2.5 0.00636 0.00663 4.2 0.0101 0.00995 1.5

Beryllium (Be) mg/L 0.00005 0.00005 NA 0.000005 0.000005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA

Bismuth (Bi) mg/L 0.0005 0.0005 NA 0.0000025 0.0000025 NA 0.00025 0.00025 NA 0.00025 0.00025 NA 0.00025 0.00025 NA 0.00025 0.00025 NA

Boron (B) mg/L 0.025 0.025 NA 0.025 0.025 NA 0.005 0.005 NA 0.005 0.005 NA 0.005 0.005 NA 0.005 0.005 NA

Cadmium (Cd) mg/L 0.000005 0.000005 NA 0.0000025 0.0000025 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000005 0.000005 NA

Calcium (Ca) mg/L 16.1 15.7 2.5 32.6 33.3 2.1 40.9 40.9 0.0 37.8 37.5 0.8 19.3 19.3 0.0 37.8 37.7 0.3

Chromium (Cr) mg/L 0.0005 0.0005 NA 0.00005 0.00005 NA 0.00017 0.00016 NA 0.00013 0.00013 NA 0.00034 0.00056 NA 0.00029 0.00015 NA

Cobalt (Co) mg/L 0.00025 0.00025 NA 0.00001 0.000013 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.0001 0.00016 NA 0.00005 0.00005 NA

Copper (Cu) mg/L 0.0022 0.0022 0.0 0.00044 0.00049 10.8 0.00061 0.00025 NA 0.00025 0.00025 NA 0.00135 0.00164 NA 0.00025 0.00025 NA

Iron (Fe) mg/L 0.69 0.678 1.8 0.002 0.003 NA 0.005 0.005 NA 0.005 0.005 NA 0.137 0.249 58.0 0.005 0.005 NA

Lead (Pb) mg/L 0.0009 0.001 NA 0.00001 0.000078 NA 0.000025 0.000025 NA 0.000025 0.000025 NA 0.000157 0.000268 NA 0.000025 0.000025 NA

Lithium (Li) mg/L 0.0025 0.0025 NA 0.00025 0.00025 NA 0.00025 0.00025 NA 0.00025 0.00025 NA 0.00025 0.00025 NA 0.00025 0.00025 NA

Magnesium (Mg) mg/L 2.39 2.34 2.1 4.74 4.69 1.1 5.87 5.87 0.0 5.52 5.4 2.2 2.73 2.87 5.0 5.49 5.47 0.4

Manganese (Mn) mg/L 0.018 0.02 10.5 0.00021 0.0004 NA 0.000194 0.000221 NA 0.00016 0.00009 NA 0.00513 0.00853 49.8 0.000242 0.000311 NA

Mercury (Hg) mg/L 0.00001 0.00001 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000005 0.000005 NA

Molybdenum (Mo) mg/L 0.0005 0.0005 NA 0.00023 0.00023 NA 0.000298 0.000285 4.5 0.000281 0.000314 11.1 0.000146 0.000165 NA 0.000281 0.000278 1.1

Nickel (Ni) mg/L 0.001 0.001 NA 0.00013 0.00012 8.0 0.00025 0.00025 NA 0.00025 0.00025 NA 0.00053 0.00069 NA 0.00025 0.00025 NA

Phosphorus (P) mg/L NA NA NA NA NA NA 0.15 0.15 NA 0.15 0.15 NA 0.15 0.15 NA 0.15 0.15 NA

Potassium (K) mg/L 0.37 0.35 5.6 0.54 0.54 0.0 0.587 0.593 1.0 0.552 0.557 0.9 0.365 0.369 1.1 0.566 0.578 2.1

Selenium (Se) mg/L 0.0001 0.0001 NA 0.00007 0.00007 NA 0.00005 0.00005 NA 0.00005 0.0001 NA 0.00005 0.00005 NA 0.00005 0.00005 NA

Silicon (Si) mg/L 3.15 3.05 3.2 3.15 3.23 2.5 3.39 3.44 1.5 2.98 2.94 1.4 2.94 3.09 5.0 3.41 3.39 0.6

Silver (Ag) mg/L 0.00001 0.00001 NA 0.0000025 0.0000025 NA 0.000005 0.000005 NA 0.000011 0.000013 NA 0.000005 0.000005 NA 0.000005 0.000005 NA

Sodium (Na) mg/L 0.58 0.56 3.5 1.06 1.06 0.0 1.05 1.07 1.9 1.15 1.15 0.0 0.68 0.662 2.7 0.99 1 1.0

Strontium (Sr) mg/L 0.069 0.066 4.4 0.149 0.149 0.0 0.174 0.175 0.6 0.157 0.165 5.0 0.0845 0.0842 0.4 0.169 0.171 1.2

Notes:

RPD - Relative percent difference

NA - Not applicable when values are less than five times the detection limit (see methods).

Red and italicized values exceed the 20% relative percent difference and are more than five times the detection limit.

Red and bold values exceed the 50% relative percent difference and are more than five times the detection limit.
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Appendix 3b.  QA/QC Relative Percent Difference Data for Water Quality Duplicates

Site CH1 CH1 CH1 CH1 CH1 CH1 CH1 CH1 CH1 CH2 CH2 CH2 CH2 CH2 CH2 CH2 CH2 CH2

Duplicate Set ID CH1|13-Oct-11 CH1|14-Mar-12 CH1|16-Oct-12 CH2|1-Jun-11 CH2|13-Jun-12 CH2|25-May-11

Date Sampled 13-Oct-11 13-Oct-11 13-Oct-11 14-Mar-12 14-Mar-12 14-Mar-12 16-Oct-12 16-Oct-12 16-Oct-12 1-Jun-11 1-Jun-11 1-Jun-11 13-Jun-12 13-Jun-12 13-Jun-12 25-May-11 25-May-11 25-May-11

Lab Sample ID BU9506 BU9513 RPD (%) CY8320 CY8321 RPD (%) L1225180 L1225180 RPD (%) AQ7614 AQ7615 RPD (%) L1162642 L1162642 RPD (%) AP3703 AP3704 RPD (%)

Physical Tests

Conductivity uS/cm 72 72 0.0 255 255 0.0 252 253 0.4 34 33 3.0 33.4 32.9 1.5 32 32 0.0

Hardness (as CaCO3) mg/L 33.6 33.6 0.0 132 136 3.0 165 165 0.0 14.9 15.1 1.3 16.7 16.7 0.0 15.9 16.5 3.7

pH pH units 7.48 7.55 NA 8.18 8.2 NA 8.28 8.36 1.0 7.28 7.3 NA 7.58 7.51 0.9 6.73 6.65 NA

Total Suspended Solids mg/L 0.5 0.5 NA 0.5 0.5 NA 0.5 1 NA 8 8 0.0 2.9 3.3 NA 19 21 10.0

Total Dissolved Solids mg/L NA NA NA NA NA NA 154 155 0.6 NA NA NA 32 31 NA NA NA NA

Turbidity NTU 0.6 0.4 NA 0.25 0.24 NA 1.76 1.44 20.0 0.9 0.8 11.8 1.24 1.2 3.3 3.2 3.5 9.0

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L 41 40 2.5 152 151 0.7 138 132 4.4 15 14 6.9 14.1 14.5 2.8 14 12 15.4

Alkalinity, Carbonate (as CaCO3) mg/L 0.25 0.25 NA 0.25 0.25 NA 1 2.6 NA 0.25 0.25 NA 1 1 NA 0.25 0.25 NA

Alkalinity, Hydroxide (as CaCO3) mg/L 0.25 0.25 NA 0.25 0.25 NA 1 0.5 NA 0.25 0.25 NA 1 1 NA 0.25 0.25 NA

Alkalinity, Total (as CaCO3) mg/L 34 33 3.0 124 124 0.0 138 134 2.9 12 11 8.7 14.1 14.5 2.8 12 9.6 22.2

Ammonia, Total (as N) mg/L 0.023 0.025 NA 0.012 0.011 NA 0.0025 0.0025 NA 0.009 0.005 NA 0.0025 0.0025 NA 0.018 0.022 NA

Bromide (Br) mg/L 0.2 0.2 NA 0.005 0.005 NA 0.025 0.025 NA 0.2 0.2 NA 0.025 0.025 NA 0.2 0.2 NA

Chloride (Cl) mg/L 0.25 0.5 NA 0.25 0.25 NA 0.25 0.25 NA 0.25 0.6 NA 0.25 0.25 NA 0.25 0.25 NA

Fluoride (F) mg/L 0.04 0.04 NA 0.036 0.035 NA 0.036 0.036 NA 0.04 0.03 NA 0.031 0.034 NA 0.03 0.03 NA

Nitrate and Nitrite (as N) mg/L 0.02 0.03 NA 0.123 0.121 1.6 0.0233 0.0252 NA 0.01 0.01 NA 0.00255 0.00255 NA 0.01 0.01 NA

Nitrate (as N) mg/L 0.02 0.03 NA 0.123 0.121 1.6 0.0233 0.0252 NA 0.01 0.01 NA 0.0025 0.0025 NA 0.01 0.01 NA

Nitrite (as N) mg/L 0.0025 0.0025 NA 0.0025 0.0025 NA 0.0005 0.0005 NA 0.0025 0.0025 NA 0.0005 0.0005 NA 0.0025 0.0025 NA

Orthophosphate-Dissolved (as P) mg/L 0.0025 0.0025 NA 0.0025 0.0025 NA 0.0005 0.0005 NA 0.0025 0.0025 NA 0.0005 0.0005 NA 0.0025 0.0025 NA

Phosphorus (P)-Total mg/L 0.0025 0.0025 NA 0.0025 0.0025 NA 0.0024 0.0031 NA 0.008 0.009 NA 0.0061 0.0078 NA 0.008 0.008 NA

Sulfate (SO4) mg/L 3.3 3.3 0.0 11.1 11.1 0.0 10.2 10.3 1.0 2.2 2.1 NA 2.56 2.61 1.9 2.1 2.1 NA

Cyanides

Cyanide, Weak Acid Diss mg/L 0.00025 0.0007 NA 0.00025 0.00025 NA 0.0025 0.0025 NA 0.00025 0.00025 NA 0.0025 0.0025 NA 0.0006 0.00025 NA

Cyanide, Total mg/L NA NA NA NA NA NA 0.0025 0.0025 NA NA NA NA 0.0025 0.0025 NA NA NA NA

Thiocyanate (SCN) mg/L NA NA NA NA NA NA 0.25 0.25 NA NA NA NA 0.25 0.25 NA NA NA NA

Thiocyanate (SCN) and Cyanide mg/L 0.00025 0.0009 NA 0.00025 0.00068 NA NA NA NA 0.00025 0.00025 NA NA NA NA 0.0007 0.00025 NA

Cyanide, Free mg/L NA NA NA NA NA NA 0.0025 0.0025 NA NA NA NA 0.0025 0.0025 NA NA NA NA

Organic / Inorganic Carbon

Total Organic Carbon mg/L NA NA NA NA NA NA 1.68 1.41 NA NA NA NA 4 4.37 8.8 NA NA NA

Total Metals

Aluminum (Al) mg/L 0.0134 0.0125 6.9 0.0091 0.0105 14.3 0.123 0.0875 33.7 0.425 0.167 87.2 0.0873 0.0719 19.3 0.329 0.353 7.0

Antimony (Sb) mg/L 0.00001 0.00001 NA 0.00001 0.00001 NA 0.00005 0.00005 NA 0.00025 0.00025 NA 0.00005 0.00005 NA 0.00025 0.00025 NA

Arsenic (As) mg/L 0.00009 0.00012 NA 0.00015 0.0002 28.6 0.00021 0.0002 NA 0.0002 0.0002 NA 0.0002 0.00014 NA 0.0003 0.0003 NA

Barium (Ba) mg/L 0.00584 0.00584 0.0 0.0158 0.0161 1.9 0.0201 0.0207 2.9 0.005 0.005 NA 0.00515 0.00521 1.2 0.006 0.006 0.0

Beryllium (Be) mg/L 0.000005 0.000005 NA 0.000005 0.000005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA

Bismuth (Bi) mg/L 0.0000025 0.0000025 NA 0.0000025 0.0000025 NA 0.00025 0.00025 NA 0.0005 0.0005 NA 0.00025 0.00025 NA 0.0005 0.0005 NA

Boron (B) mg/L 0.025 0.025 NA 0.025 0.025 NA 0.005 0.005 NA 0.025 0.025 NA 0.005 0.005 NA 0.025 0.025 NA

Cadmium (Cd) mg/L 0.0000025 0.0000025 NA 0.0000025 0.0000025 NA 0.000005 0.000005 NA 0.00001 0.000005 NA 0.000005 0.000005 NA 0.000005 0.000005 NA

Calcium (Ca) mg/L 9.05 9.1 0.6 38.6 39 1.0 46.1 46.6 1.1 3.93 4.03 2.5 4.76 4.71 1.1 4.13 4.31 4.3

Chromium (Cr) mg/L 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00035 0.0003 NA 0.0005 0.0005 NA 0.00022 0.0002 NA 0.0005 0.0005 NA

Cobalt (Co) mg/L 0.000031 0.000032 3.2 0.000015 0.000017 NA 0.00005 0.00005 NA 0.00025 0.00025 NA 0.0001 0.00005 NA 0.00025 0.00025 NA

Copper (Cu) mg/L 0.00106 0.00032 107.2 0.00022 0.00021 NA 0.00058 0.00053 NA 0.0009 0.0008 NA 0.00063 0.00053 NA 0.001 0.0011 NA

Iron (Fe) mg/L 0.049 0.049 0.0 0.008 0.011 31.6 0.142 0.103 31.8 0.231 0.289 22.3 0.175 0.121 36.5 0.59 0.644 8.8

Lead (Pb) mg/L 0.000032 0.000014 NA 0.000015 0.000016 NA 0.00008 0.000082 NA 0.0001 0.0001 NA 0.00006 0.000054 NA 0.0003 0.0004 NA

Lithium (Li) mg/L 0.00025 0.00025 NA 0.00025 0.00025 NA 0.00051 0.00025 NA 0.0025 0.0025 NA 0.00025 0.00025 NA 0.0025 0.0025 NA

Magnesium (Mg) mg/L 2.67 2.64 1.1 8.72 9.27 6.1 9.46 9.54 0.8 1.23 1.23 0.0 1.52 1.47 3.3 1.35 1.4 3.6

Manganese (Mn) mg/L 0.0111 0.0109 1.8 0.00042 0.0005 17.4 0.00309 0.00269 13.8 0.025 0.025 0.0 0.0171 0.0178 4.0 0.028 0.031 10.2

Mercury (Hg) mg/L 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.00001 0.00001 NA 0.000005 0.000005 NA 0.00001 0.00001 NA

Molybdenum (Mo) mg/L 0.000025 0.000025 NA 0.00025 0.00023 NA 0.000297 0.000298 0.3 0.0005 0.0005 NA 0.000025 0.000025 NA 0.0005 0.0005 NA

Nickel (Ni) mg/L 0.0004 0.00039 2.5 0.00009 0.00007 NA 0.00025 0.00025 NA 0.0005 0.0005 NA 0.00053 0.00057 NA 0.001 0.0005 NA

Phosphorus (P) mg/L NA NA NA NA NA NA 0.15 0.15 NA NA NA NA 0.15 0.15 NA NA NA NA

Potassium (K) mg/L 0.29 0.29 0.0 0.55 0.6 8.7 0.693 0.675 2.6 0.19 0.2 NA 0.188 0.185 NA 0.23 0.24 NA

Selenium (Se) mg/L 0.00002 0.00002 NA 0.00008 0.00008 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA

Silicon (Si) mg/L 3.28 3.33 1.5 3.23 3.23 0.0 3.65 3.62 0.8 2.99 3.13 4.6 3.02 2.93 3.0 3.42 3.47 1.5

Silver (Ag) mg/L 0.0000025 0.0000025 NA 0.0000025 0.0000025 NA 0.000005 0.000005 NA 0.00001 0.00001 NA 0.000005 0.000005 NA 0.00001 0.00001 NA

Sodium (Na) mg/L 0.9 0.89 1.1 1.55 1.67 7.5 1.43 1.38 3.6 0.54 0.57 5.4 0.561 0.612 8.7 0.54 0.57 5.4

Strontium (Sr) mg/L 0.0525 0.0535 1.9 0.168 0.168 0.0 0.2 0.198 1.0 0.025 0.025 0.0 0.0287 0.0298 3.8 0.025 0.026 3.9

Notes:

RPD - Relative percent difference

NA - Not applicable when values are less than five times the detection limit (see methods).

Red and italicized values exceed the 20% relative percent difference and are more than five times the detection limit.

Red and bold values exceed the 50% relative percent difference and are more than five times the detection limit.
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Appendix 3b.  QA/QC Relative Percent Difference Data for Water Quality Duplicates

Site CH2 CH2 CH2 H1 H1 H1 H1 H1 H1 H1 H1 H1 H1 H1 H1 H1 H1 H1

Duplicate Set ID CH2|26-Aug-11 H1|12-Sep-13 H1|25-Jan-12 H1|26-Sep-08 H1|27-Sep-07 H1|28-Oct-08

Date Sampled 26-Aug-11 26-Aug-11 26-Aug-11 12-Sep-13 12-Sep-13 12-Sep-13 25-Jan-12 25-Jan-12 25-Jan-12 26-Sep-08 26-Sep-08 26-Sep-08 27-Sep-07 27-Sep-07 27-Sep-07 28-Oct-08 28-Oct-08 28-Oct-08

Lab Sample ID BJ4178 BJ4179 RPD (%) L1362899 L1362899 RPD (%) CP2138 CP2139 RPD (%) A852093 A852093 RPD (%) L560513 L560513 RPD (%) 91031129 91031129 RPD (%)

Physical Tests

Conductivity uS/cm 70 72 2.8 55.8 55 1.4 61.8 61.8 0.0 NA NA NA 52.5 53.2 1.3 46 49 6.3

Hardness (as CaCO3) mg/L 31.8 32.8 3.1 21.9 21.8 0.5 24.9 25 0.4 21 20.5 2.4 21.1 21.3 0.9 19 20 5.1

pH pH units 7.54 7.73 NA 7.75 7.47 3.7 7.66 7.66 NA NA 7.28 NA 7.6 7.67 0.9 7.59 7.72 1.7

Total Suspended Solids mg/L 0.5 0.5 NA 0.5 0.5 NA 0.5 0.5 NA NA NA NA 1.5 1.5 NA 0.5 0.5 NA

Total Dissolved Solids mg/L NA NA NA 43 34 NA NA NA NA NA NA NA NA NA NA NA NA NA

Turbidity NTU 0.3 0.3 NA 0.25 0.44 NA 0.05 0.05 NA NA 0.56 NA 0.44 0.44 NA 0.13 0.14 7.4

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L 36 42 15.4 24.9 24.6 1.2 NA NA NA NA NA NA NA NA NA NA NA NA

Alkalinity, Carbonate (as CaCO3) mg/L 0.25 0.25 NA 1 1 NA NA NA NA NA NA NA NA NA NA NA NA NA

Alkalinity, Hydroxide (as CaCO3) mg/L 0.25 0.25 NA 1 1 NA NA NA NA NA NA NA NA NA NA NA NA NA

Alkalinity, Total (as CaCO3) mg/L 30 34 12.5 24.9 24.6 1.2 NA NA NA NA NA NA 21.3 21.6 1.4 25.3 26.2 NA

Ammonia, Total (as N) mg/L 0.011 0.011 NA 0.0025 0.0025 NA 0.032 0.036 11.8 NA NA NA 0.01 0.01 NA 0.005 0.005 NA

Bromide (Br) mg/L 0.2 0.2 NA 0.025 0.025 NA 0.05 0.05 NA NA NA NA 0.025 0.025 NA 0.5 0.5 NA

Chloride (Cl) mg/L 0.25 0.8 NA 0.25 0.25 NA 0.25 0.25 NA NA NA NA 0.25 0.25 NA 0.78 0.78 NA

Fluoride (F) mg/L 0.04 0.04 NA 0.044 0.045 NA 0.05 0.05 NA NA NA NA 0.04 0.039 NA 0.025 0.06 NA

Nitrate and Nitrite (as N) mg/L 0.03 0.03 NA 0.0449 0.0441 1.8 0.124 0.123 0.8 NA NA NA NA NA NA NA NA NA

Nitrate (as N) mg/L 0.03 0.03 NA 0.0449 0.0441 1.8 0.124 0.123 0.8 NA NA NA 0.0281 0.0252 10.9 0.025 0.05 NA

Nitrite (as N) mg/L 0.0025 0.0025 NA 0.0005 0.0005 NA 0.0025 0.0025 NA NA NA NA 0.0005 0.0005 NA 0.001 0.001 NA

Orthophosphate-Dissolved (as P) mg/L 0.0025 0.0025 NA 0.0005 0.0005 NA 0.0025 0.0025 NA NA NA NA 0.0005 0.0005 NA 0.0005 0.0005 NA

Phosphorus (P)-Total mg/L 0.0025 0.0025 NA 0.001 0.001 NA 0.0025 0.0025 NA NA NA NA 0.0021 0.0022 NA 0.002 0.0005 NA

Sulfate (SO4) mg/L 3.7 3.7 0.0 3.38 3.39 0.3 3.09 2.94 5.0 NA NA NA 3.14 3.13 0.3 NA NA NA

Cyanides

Cyanide, Weak Acid Diss mg/L 0.00025 0.00025 NA 0.0025 0.0025 NA 0.00025 0.00025 NA NA NA NA NA NA NA NA NA NA

Cyanide, Total mg/L NA NA NA 0.0025 0.0025 NA NA NA NA NA NA NA 0.0025 0.0082 NA NA NA NA

Thiocyanate (SCN) mg/L NA NA NA 0.25 0.25 NA NA NA NA NA NA NA NA NA NA NA NA NA

Thiocyanate (SCN) and Cyanide mg/L 0.00025 0.00025 NA NA NA NA 0.00025 0.00025 NA NA NA NA NA NA NA NA NA NA

Cyanide, Free mg/L NA NA NA 0.0025 0.0025 NA NA NA NA NA NA NA NA NA NA NA NA NA

Organic / Inorganic Carbon

Total Organic Carbon mg/L NA NA NA 1.2 1.35 NA NA NA NA NA NA NA NA NA NA NA NA NA

Total Metals

Aluminum (Al) mg/L 0.025 0.019 27.3 0.0192 0.0172 11.0 0.0112 0.016 35.3 0.0153 0.0183 17.9 0.0162 0.155 NA 0.029 0.034 15.9

Antimony (Sb) mg/L 0.00025 0.00025 NA 0.00005 0.00005 NA 0.00001 0.00001 NA 0.0001 0.0001 NA 0.00025 0.00025 NA 0.0001 0.0001 NA

Arsenic (As) mg/L 0.0001 0.0001 NA 0.00017 0.00019 NA 0.00013 0.00009 NA 0.00014 0.00014 NA 0.00025 0.00025 NA 0.0009 0.0009 0.0

Barium (Ba) mg/L 0.006 0.006 0.0 0.00685 0.00679 0.9 0.00656 0.0066 0.6 0.00603 0.00608 0.8 0.01 0.01 NA 0.0051 0.0051 0.0

Beryllium (Be) mg/L 0.00005 0.00005 NA 0.00005 0.00005 NA 0.000005 0.000005 NA 0.00004 0.00003 NA 0.0005 0.0005 NA 0.00001 0.00001 NA

Bismuth (Bi) mg/L 0.0005 0.0005 NA 0.00025 0.00025 NA 0.0000025 0.0000025 NA 0.0001 0.0001 NA NA NA NA 0.0001 0.0001 NA

Boron (B) mg/L 0.025 0.025 NA 0.005 0.005 NA 0.025 0.025 NA 0.005 0.005 NA 0.05 0.05 NA 0.005 0.005 NA

Cadmium (Cd) mg/L 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000005 0.000007 NA 0.000006 0.000006 NA 0.0000085 0.000051 NA 0.00001 0.000009 NA

Calcium (Ca) mg/L 8.42 8.61 NA 7.37 7.46 1.2 8.06 8.11 0.6 6.82 6.64 2.7 7.39 6.96 6.0 6 6 0.0

Chromium (Cr) mg/L 0.002 0.004 NA 0.00014 0.00005 NA 0.00005 0.00005 NA 0.0001 0.0001 NA 0.0005 0.0005 NA 0.0001 0.0001 NA

Cobalt (Co) mg/L 0.00025 0.00025 NA 0.00005 0.00005 NA 0.000007 0.000006 NA 0.000011 0.000013 NA 0.00015 0.00015 NA 0.0001 0.0001 NA

Copper (Cu) mg/L 0.0041 0.0009 NA 0.00025 0.00025 NA 0.00031 0.00026 17.5 0.00034 0.00048 NA 0.0005 0.0011 NA 0.0009 0.0007 NA

Iron (Fe) mg/L 0.132 0.088 40.0 0.018 0.014 NA 0.01 0.011 9.5 0.011 0.015 30.8 0.015 0.18 NA 0.02 0.01 NA

Lead (Pb) mg/L 0.0003 0.0001 NA 0.000025 0.000025 NA 0.000018 0.000027 NA 0.000028 0.00005 NA 0.00025 0.00025 NA 0.0001 0.0001 NA

Lithium (Li) mg/L 0.0025 0.0025 NA 0.00101 0.00114 NA 0.0016 0.0016 NA 0.0015 0.0015 0.0 0.0025 0.0025 NA 0.0005 0.0005 NA

Magnesium (Mg) mg/L 2.61 2.74 4.9 1.06 1.09 2.8 1.16 1.15 0.9 0.96 0.95 1.0 1.04 1.01 2.9 0.95 0.93 2.1

Manganese (Mn) mg/L 0.018 0.015 18.2 0.000885 0.000747 16.9 0.00037 0.00039 5.3 0.00063 0.00101 NA 0.00093 0.00846 NA 0.0006 0.0006 NA

Mercury (Hg) mg/L 0.000025 0.000025 NA 0.000005 0.000005 NA 0.000001 0.000001 NA 0.00001 0.00001 NA 0.00001 0.00001 NA 0.00001 0.00001 NA

Molybdenum (Mo) mg/L 0.0005 0.0005 NA 0.0024 0.00244 1.7 0.00222 0.0022 0.9 0.00221 0.0022 0.5 0.0022 0.0023 NA 0.0019 0.0019 0.0

Nickel (Ni) mg/L 0.001 0.0005 NA 0.00025 0.00025 NA 0.00005 0.00005 NA 0.00004 0.00006 NA 0.0005 0.0005 NA 0.0001 0.0001 NA

Phosphorus (P) mg/L NA NA NA 0.15 0.15 NA NA NA NA NA NA NA NA NA NA 0.015 0.015 NA

Potassium (K) mg/L 0.22 0.23 NA 0.823 0.809 1.7 0.83 0.82 1.2 0.71 0.69 2.9 1 1 NA 0.62 0.6 3.3

Selenium (Se) mg/L 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00002 0.00002 NA 0.00004 0.00004 NA 0.0005 0.0005 NA 0.0001 0.0001 NA

Silicon (Si) mg/L 3.01 3.02 0.3 3.69 3.8 2.9 4.51 4.6 2.0 4.25 4.13 2.9 NA NA NA 4.16 4.22 1.4

Silver (Ag) mg/L 0.00001 0.00001 NA 0.000005 0.000005 NA 0.0000025 0.0000025 NA 0.000025 0.000025 NA 0.00001 0.00001 NA 0.000025 0.000025 NA

Sodium (Na) mg/L 0.78 0.82 5.0 1.68 1.65 1.8 1.85 1.85 0.0 1.56 1.56 0.0 1 1 NA 1.58 1.55 1.9

Strontium (Sr) mg/L 0.056 0.058 3.5 0.0449 0.0447 0.4 0.0469 0.0478 1.9 0.038 0.0384 1.0 NA NA NA 0.0361 0.0357 1.1

Notes:

RPD - Relative percent difference

NA - Not applicable when values are less than five times the detection limit (see methods).

Red and italicized values exceed the 20% relative percent difference and are more than five times the detection limit.

Red and bold values exceed the 50% relative percent difference and are more than five times the detection limit.
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Appendix 3b.  QA/QC Relative Percent Difference Data for Water Quality Duplicates

Site H2 H2 H2 H2 H2 H2 H2 H2 H2 H3T H3T H3T H4P H4P H4P H4P H4P H4P

Duplicate Set ID H2|14-Sep-11 H2|17-Jul-12 H2|26-Sep-08 H3T|14-Aug-12 H4P|14-Jun-12 H4P|26-Sep-08

Date Sampled 14-Sep-11 14-Sep-11 14-Sep-11 17-Jul-12 17-Jul-12 17-Jul-12 26-Sep-08 26-Sep-08 26-Sep-08 14-Aug-12 14-Aug-12 14-Aug-12 14-Jun-12 14-Jun-12 14-Jun-12 26-Sep-08 26-Sep-08 26-Sep-08

Lab Sample ID BN9032 BN9033 RPD (%) L1180780 L1180780 RPD (%) A852093 L93476 RPD (%) L1194314 L1194314 RPD (%) L1162642 L1162642 RPD (%) A852093 L93471 RPD (%)

Physical Tests

Conductivity uS/cm 92 93 1.1 63.6 64.9 2.0 NA NA NA 40.4 40.7 0.7 80.4 80.2 0.2 NA NA NA

Hardness (as CaCO3) mg/L 42.4 42.2 0.5 31 31.2 0.6 41.1 41.1 0.0 19.8 19.9 0.5 41.1 41.7 1.4 58.9 58.9 0.0

pH pH units 7.74 7.74 NA 7.71 7.73 0.3 7.68 NA NA 7.68 7.69 0.1 7.81 7.81 0.0 8.04 NA NA

Total Suspended Solids mg/L 0.5 0.5 NA 0.5 1.1 NA NA NA NA 0.5 0.5 NA 1.7 1.9 NA NA NA NA

Total Dissolved Solids mg/L NA NA NA 45 47 NA NA NA NA 24 25 NA 54 58 7.1 NA NA NA

Turbidity NTU 0.05 0.1 NA 0.32 0.4 NA 0.06 NA NA 0.17 0.23 NA 0.52 0.51 1.9 0.09 NA NA

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L 45 44 2.2 26.6 26.7 0.4 NA NA NA 19.7 19.8 0.5 37.2 37.1 0.3 NA NA NA

Alkalinity, Carbonate (as CaCO3) mg/L 0.25 0.25 NA 1 1 NA NA NA NA 1 1 NA 1 1 NA NA NA NA

Alkalinity, Hydroxide (as CaCO3) mg/L 0.25 0.25 NA 1 1 NA NA NA NA 1 1 NA 1 1 NA NA NA NA

Alkalinity, Total (as CaCO3) mg/L 37 36 2.7 26.6 26.7 0.4 NA NA NA 19.7 19.8 0.5 37.2 37.1 0.3 NA NA NA

Ammonia, Total (as N) mg/L 0.014 0.068 NA 0.0025 0.0025 NA NA NA NA 0.0025 0.0025 NA 0.0025 0.0025 NA NA NA NA

Bromide (Br) mg/L 0.2 0.2 NA 0.025 0.025 NA NA NA NA 0.025 0.025 NA 0.025 0.025 NA NA NA NA

Chloride (Cl) mg/L 0.8 0.9 NA 0.25 0.25 NA NA NA NA 0.25 0.25 NA 0.25 0.25 NA NA NA NA

Fluoride (F) mg/L 0.04 0.04 NA 0.029 0.03 NA NA NA NA 0.01 0.01 NA 0.023 0.024 NA NA NA NA

Nitrate and Nitrite (as N) mg/L 0.11 0.1 NA 0.06 0.0596 0.7 NA NA NA 0.0256 0.0328 24.7 0.141 0.143 1.4 NA NA NA

Nitrate (as N) mg/L 0.11 0.1 NA 0.06 0.0596 0.7 NA NA NA 0.0256 0.0328 24.7 0.141 0.143 1.4 NA NA NA

Nitrite (as N) mg/L 0.0025 0.0025 NA 0.0005 0.0005 NA NA NA NA 0.0005 0.0005 NA 0.0005 0.0005 NA NA NA NA

Orthophosphate-Dissolved (as P) mg/L 0.0025 0.0025 NA 0.0005 0.0005 NA NA NA NA 0.0005 0.0005 NA 0.0005 0.0005 NA NA NA NA

Phosphorus (P)-Total mg/L 0.0025 0.0025 NA 0.0023 0.001 NA NA NA NA 0.001 0.001 NA 0.0036 0.0034 NA NA NA NA

Sulfate (SO4) mg/L 8.6 8.8 2.3 6.12 6.12 0.0 NA NA NA 1.6 1.6 NA 5.38 5.39 0.2 NA NA NA

Cyanides

Cyanide, Weak Acid Diss mg/L 0.00025 0.00025 NA 0.0025 0.0025 NA NA NA NA 0.0025 0.0025 NA 0.0025 0.0025 NA NA NA NA

Cyanide, Total mg/L NA NA NA 0.0025 0.0025 NA NA NA NA 0.0025 0.0025 NA 0.0025 0.0025 NA NA NA NA

Thiocyanate (SCN) mg/L NA NA NA 0.25 0.25 NA NA NA NA 0.25 0.25 NA 0.25 0.25 NA NA NA NA

Thiocyanate (SCN) and Cyanide mg/L 0.00025 0.00025 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Cyanide, Free mg/L NA NA NA 0.0025 0.0025 NA NA NA NA 0.0025 0.0025 NA 0.0025 0.0025 NA NA NA NA

Organic / Inorganic Carbon

Total Organic Carbon mg/L NA NA NA 1.55 1.45 NA NA NA NA 1.95 1.65 NA 3.33 3.17 4.9 NA NA NA

Total Metals

Aluminum (Al) mg/L 0.016 0.013 NA 0.0335 0.0363 8.0 0.0302 0.0302 0.0 0.0251 0.0234 7.0 0.0452 0.0378 17.8 0.0066 0.0066 0.0

Antimony (Sb) mg/L 0.00025 0.00025 NA 0.00005 0.00005 NA 0.0001 0.00001 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.0001 0.00001 NA

Arsenic (As) mg/L 0.0005 0.0005 NA 0.00052 0.00053 1.9 0.00063 0.00063 0.0 0.00011 0.00011 NA 0.00031 0.0003 NA 0.0004 0.0004 0.0

Barium (Ba) mg/L 0.011 0.01 9.5 0.00771 0.00785 1.8 0.0105 0.0105 0.0 0.00716 0.00715 0.1 0.0044 0.00422 4.2 0.00579 0.00579 0.0

Beryllium (Be) mg/L 0.00005 0.00005 NA 0.00005 0.00005 NA 0.000035 0.000005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.000005 NA

Bismuth (Bi) mg/L 0.0005 0.0005 NA 0.00025 0.00025 NA 0.0001 0.0000025 NA 0.00025 0.00025 NA 0.00025 0.00025 NA 0.0001 0.0000025 NA

Boron (B) mg/L 0.025 0.025 NA 0.005 0.005 NA 0.005 0.025 NA 0.005 0.005 NA 0.005 0.005 NA 0.005 0.025 NA

Cadmium (Cd) mg/L 0.000005 0.00001 NA 0.000005 0.000005 NA 0.000013 0.000013 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.0000025 0.0000025 NA

Calcium (Ca) mg/L 13.4 13.4 0.0 10.1 10.1 0.0 13.1 13.1 0.0 6.74 6.58 2.4 14 13.8 1.4 19.7 19.7 0.0

Chromium (Cr) mg/L 0.0005 0.001 NA 0.00012 0.00011 NA 0.0001 0.00005 NA 0.00005 0.00005 NA 0.00014 0.00018 NA 0.0001 0.00005 NA

Cobalt (Co) mg/L 0.00025 0.00025 NA 0.00005 0.00005 NA 0.000044 0.000044 0.0 0.00005 0.00005 NA 0.00005 0.00005 NA 0.000017 0.000017 NA

Copper (Cu) mg/L 0.0011 0.0007 NA 0.00118 0.00088 NA 0.00076 0.00076 0.0 0.00061 0.00065 NA 0.00187 0.00181 NA 0.00035 0.00035 0.0

Iron (Fe) mg/L 0.028 0.024 NA 0.041 0.036 NA 0.047 0.047 0.0 0.005 0.005 NA 0.049 0.036 NA 0.006 0.006 0.0

Lead (Pb) mg/L 0.0001 0.0001 NA 0.000025 0.000025 NA 0.000113 0.000113 0.0 0.000025 0.000025 NA 0.000086 0.000091 NA 0.000019 0.000019 NA

Lithium (Li) mg/L 0.0025 0.0025 NA 0.00059 0.00025 NA 0.0007 0.0007 0.0 0.00025 0.00025 NA 0.00025 0.00025 NA 0.00005 0.00025 NA

Magnesium (Mg) mg/L 2.15 2.12 1.4 1.56 1.59 1.9 2.05 2.05 0.0 0.63 0.62 1.6 2.37 2.38 0.4 2.36 2.36 0.0

Manganese (Mn) mg/L 0.003 0.001 NA 0.00203 0.00186 8.7 0.00408 0.00408 0.0 0.000559 0.000407 31.5 0.00218 0.00192 12.7 0.00056 0.00056 0.0

Mercury (Hg) mg/L 0.00001 0.00001 NA 0.000005 0.000005 NA 0.00001 0.000005 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.00001 0.000005 NA

Molybdenum (Mo) mg/L 0.0005 0.0005 NA 0.00102 0.00098 4.0 0.00103 0.00103 0.0 0.00132 0.0013 1.5 0.000151 0.000145 NA 0.00022 0.00022 0.0

Nickel (Ni) mg/L 0.0005 0.0005 NA 0.00025 0.00025 NA 0.00012 0.00012 0.0 0.00025 0.00025 NA 0.00025 0.00025 NA 0.00011 0.00011 0.0

Phosphorus (P) mg/L NA NA NA 0.15 0.15 NA NA NA NA 0.15 0.15 NA 0.15 0.15 NA NA NA NA

Potassium (K) mg/L 1.26 1.24 1.6 0.789 0.808 2.4 1.19 1.19 0.0 0.533 0.539 1.1 0.199 0.196 NA 0.2 0.2 NA

Selenium (Se) mg/L 0.00005 0.00005 NA 0.00005 0.00005 NA 0.0001 0.0001 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00012 0.00012 NA

Silicon (Si) mg/L 3.95 3.91 1.0 3.47 3.51 1.1 4.08 4.08 0.0 3.06 2.99 2.3 2.77 2.79 0.7 3.52 3.52 0.0

Silver (Ag) mg/L 0.00001 0.00001 NA 0.000005 0.000005 NA 0.000025 0.0000025 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000025 0.0000025 NA

Sodium (Na) mg/L 1.6 1.55 3.2 0.969 1.01 4.1 1.6 1.6 0.0 0.93 0.942 1.3 0.585 0.577 1.4 0.89 0.89 0.0

Strontium (Sr) mg/L 0.053 0.052 1.9 0.0331 0.0336 1.5 0.0484 0.0484 0.0 0.0213 0.0215 0.9 0.0364 0.0359 1.4 0.0514 0.0514 0.0

Notes:

RPD - Relative percent difference

NA - Not applicable when values are less than five times the detection limit (see methods).

Red and italicized values exceed the 20% relative percent difference and are more than five times the detection limit.

Red and bold values exceed the 50% relative percent difference and are more than five times the detection limit.
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Appendix 3b.  QA/QC Relative Percent Difference Data for Water Quality Duplicates

Site H5 H5 H5 H5 H5 H5 H5 H5 H5 J1 J1 J1 J1 J1 J1 J1 J1 J1

Duplicate Set ID H5|25-Jun-12 H5|4-Apr-11 H5|8-Sep-11 J1|18-Nov-11 J1|31-May-12 J1|8-Jun-11

Date Sampled 25-Jun-12 25-Jun-12 25-Jun-12 4-Apr-11 4-Apr-11 4-Apr-11 8-Sep-11 8-Sep-11 8-Sep-11 18-Nov-11 18-Nov-11 18-Nov-11 31-May-12 31-May-12 31-May-12 8-Jun-11 8-Jun-11 8-Jun-11

Lab Sample ID L1169199 L1169199 RPD (%) AH2976 AH2977 RPD (%) BM4699 BM4700 RPD (%) CE3412 CE3426 RPD (%) L1155766 L1155766 RPD (%) AS2859 AS2864 RPD (%)

Physical Tests

Conductivity uS/cm 52 53.9 3.6 120 119 0.8 106 106 0.0 277 280 1.1 96.1 96.7 0.6 93 93 0.0

Hardness (as CaCO3) mg/L 25.7 25.6 0.4 53.5 54.5 1.9 44.3 43.3 2.3 149 145 2.7 51.7 51.4 0.6 49.4 49.9 1.0

pH pH units 7.48 7.41 0.9 7.82 7.71 NA 7.8 7.78 NA 8.04 8.08 NA 7.75 7.7 0.6 7.79 7.83 NA

Total Suspended Solids mg/L 9 8.4 6.9 5 1 NA 0.5 0.5 NA 0.5 0.5 NA 12.1 12.7 4.8 29 29 0.0

Total Dissolved Solids mg/L 41 43 NA NA NA NA NA NA NA NA NA NA 63 50 NA NA NA NA

Turbidity NTU 3.47 3.76 8.0 0.1 0.2 NA 0.05 0.05 NA 0.14 0.05 NA 3.59 3.55 1.1 21.3 9.7 74.8

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L 20.9 20.6 1.4 57 57 0.0 49 51 4.0 153 150 2.0 44.2 44.2 0.0 54 53 1.9

Alkalinity, Carbonate (as CaCO3) mg/L 1 1 NA 0.25 0.25 NA 0.25 0.25 NA 0.25 0.25 NA 1 1 NA 0.25 0.25 NA

Alkalinity, Hydroxide (as CaCO3) mg/L 1 1 NA 0.25 0.25 NA 0.25 0.25 NA 0.25 0.25 NA 1 1 NA 0.25 0.25 NA

Alkalinity, Total (as CaCO3) mg/L 20.9 20.6 1.4 47 47 NA 40 42 4.9 126 123 2.4 44.2 44.2 0.0 44 44 0.0

Ammonia, Total (as N) mg/L 0.0025 0.0025 NA 0.0025 0.015 NA 0.045 0.028 46.6 0.023 0.019 NA 0.0025 0.0025 NA 0.01 0.017 NA

Bromide (Br) mg/L 0.025 0.025 NA NA NA NA 0.2 0.2 NA 0.2 0.2 NA 0.025 0.025 NA 0.2 0.2 NA

Chloride (Cl) mg/L 0.25 0.25 NA 0.25 0.8 NA 0.25 0.7 NA 0.8 0.25 NA 0.25 0.25 NA 0.25 0.25 NA

Fluoride (F) mg/L 0.024 0.024 NA 0.03 0.03 NA 0.03 0.03 NA 0.045 0.044 NA 0.026 0.026 NA 0.02 0.02 NA

Nitrate and Nitrite (as N) mg/L 0.0137 0.0132 NA 0.14 0.14 0.0 0.05 0.05 NA 0.01 0.01 NA 0.00255 0.00255 NA 0.01 0.01 NA

Nitrate (as N) mg/L 0.0137 0.0132 NA 0.14 0.14 0.0 0.05 0.05 NA 0.01 0.01 NA 0.0025 0.005 NA 0.01 0.01 NA

Nitrite (as N) mg/L 0.0005 0.0005 NA 0.0025 0.0025 NA 0.0025 0.0025 NA 0.0025 0.0025 NA 0.0005 0.0005 NA 0.0025 0.0025 NA

Orthophosphate-Dissolved (as P) mg/L 0.0005 0.0005 NA NA NA NA 0.0025 0.0025 NA 0.0025 0.0025 NA 0.0005 0.0005 NA 0.0025 0.0025 NA

Phosphorus (P)-Total mg/L 0.0109 0.0078 NA 0.0025 0.0025 NA 0.0025 0.0025 NA 0.0025 0.0025 NA 0.0123 0.0096 NA 0.019 0.018 NA

Sulfate (SO4) mg/L 6.2 6.19 0.2 14 14 0.0 11 11 0.0 21.3 22.6 5.9 6.27 6.29 0.3 5.9 5.7 3.4

Cyanides

Cyanide, Weak Acid Diss mg/L 0.0025 0.0025 NA 0.0014 0.001 NA 0.00025 0.00025 NA 0.00025 0.00025 NA 0.0025 0.0025 NA 0.001 0.00025 NA

Cyanide, Total mg/L 0.0025 0.0025 NA NA NA NA NA NA NA NA NA NA 0.0025 0.0025 NA NA NA NA

Thiocyanate (SCN) mg/L 0.25 0.25 NA NA NA NA NA NA NA NA NA NA 0.25 0.25 NA NA NA NA

Thiocyanate (SCN) and Cyanide mg/L NA NA NA 0.0007 0.0017 NA 0.00025 0.00025 NA 0.00025 0.00025 NA NA NA NA 0.0007 0.00025 NA

Cyanide, Free mg/L 0.0025 0.0025 NA NA NA NA NA NA NA NA NA NA 0.0025 0.0025 NA NA NA NA

Organic / Inorganic Carbon

Total Organic Carbon mg/L 3.54 3.69 4.1 NA NA NA NA NA NA NA NA NA 3.13 3.07 1.9 NA NA NA

Total Metals

Aluminum (Al) mg/L 0.254 0.256 0.8 0.061 0.051 17.9 0.014 0.015 NA 0.005 0.0028 56.4 0.17 0.196 14.2 0.639 0.679 6.1

Antimony (Sb) mg/L 0.00005 0.00005 NA 0.00025 0.00025 NA 0.00025 0.00025 NA 0.00001 0.00001 NA 0.00005 0.00005 NA 0.00025 0.00025 NA

Arsenic (As) mg/L 0.00056 0.00057 1.8 0.0002 0.0002 NA 0.00005 0.00005 NA 0.00014 0.00015 6.9 0.00036 0.00037 NA 0.0011 0.0012 8.7

Barium (Ba) mg/L 0.00718 0.00722 0.6 0.011 0.011 0.0 0.009 0.009 0.0 0.0124 0.0123 0.8 0.00744 0.00753 1.2 0.011 0.011 0.0

Beryllium (Be) mg/L 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.000005 0.000005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA

Bismuth (Bi) mg/L 0.00025 0.00025 NA 0.0005 0.0005 NA 0.0005 0.0005 NA 0.0000025 0.0000025 NA 0.00025 0.00025 NA 0.0005 0.0005 NA

Boron (B) mg/L 0.005 0.005 NA 0.025 0.025 NA 0.025 0.025 NA 0.025 0.025 NA 0.005 0.005 NA 0.025 0.025 NA

Cadmium (Cd) mg/L 0.000054 0.000048 NA 0.00003 0.00002 NA 0.00003 0.00002 NA 0.0000025 0.0000025 NA 0.000005 0.000005 NA 0.00001 0.00001 NA

Calcium (Ca) mg/L 8.03 8.04 0.1 16.4 17 3.6 13.6 13.4 1.5 38 36.4 4.3 15 14.9 0.7 13.1 13.4 2.3

Chromium (Cr) mg/L 0.00043 0.00043 NA 0.0005 0.0005 NA 0.0005 0.0005 NA 0.00005 0.00005 NA 0.00043 0.0005 NA 0.002 0.002 NA

Cobalt (Co) mg/L 0.00025 0.00026 NA 0.00025 0.00025 NA 0.00025 0.00025 NA 0.000016 0.000008 NA 0.00021 0.00024 NA 0.0007 0.0008 NA

Copper (Cu) mg/L 0.013 0.0121 7.2 0.0036 0.0033 8.7 0.0026 0.0025 3.9 0.00023 0.00019 NA 0.00132 0.00141 NA 0.0025 0.0025 0.0

Iron (Fe) mg/L 0.444 0.427 3.9 0.1 0.104 3.9 0.007 0.0025 NA 0.003 0.0005 NA 0.349 0.407 15.3 1.47 1.55 5.3

Lead (Pb) mg/L 0.000477 0.000397 18.3 0.0001 0.0001 NA 0.0001 0.0001 NA 0.000012 0.0000025 NA 0.000384 0.000415 7.8 0.0014 0.0016 13.3

Lithium (Li) mg/L 0.00025 0.00025 NA 0.0025 0.0025 NA 0.0025 0.0025 NA 0.0009 0.0008 NA 0.00025 0.00025 NA 0.0025 0.0025 NA

Magnesium (Mg) mg/L 1.5 1.49 0.7 3.02 2.94 2.7 2.48 2.4 3.3 13.2 13.2 0.0 4.12 4.06 1.5 4.05 4.02 0.7

Manganese (Mn) mg/L 0.0135 0.0138 2.2 0.003 0.005 NA 0.0005 0.0005 NA 0.0007 0.00046 41.4 0.0137 0.012 13.2 0.038 0.039 2.6

Mercury (Hg) mg/L 0.000005 0.000005 NA 0.000025 0.000025 NA 0.00001 0.00001 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.00001 0.00001 NA

Molybdenum (Mo) mg/L 0.000112 0.000095 NA 0.0005 0.0005 NA 0.0005 0.0005 NA 0.00022 0.00024 NA 0.000085 0.000094 NA 0.0005 0.0005 NA

Nickel (Ni) mg/L 0.00114 0.00102 NA 0.0005 0.0005 NA 0.0005 0.0005 NA 0.0001 0.0001 NA 0.00082 0.00083 NA 0.002 0.002 NA

Phosphorus (P) mg/L 0.15 0.15 NA NA NA NA NA NA NA NA NA NA 0.15 0.15 NA NA NA NA

Potassium (K) mg/L 0.41 0.38 7.6 0.69 0.66 4.4 0.55 0.53 3.7 0.61 0.6 1.7 0.281 0.288 2.5 0.38 0.38 0.0

Selenium (Se) mg/L 0.00013 0.00012 NA 0.0003 0.0002 NA 0.0001 0.0001 NA 0.00031 0.0003 3.3 0.00013 0.00012 NA 0.0001 0.0002 NA

Silicon (Si) mg/L 3.11 3.07 1.3 2.91 2.93 0.7 2.88 2.88 0.0 3.54 3.24 8.8 3.03 3 1.0 3.38 3.44 1.8

Silver (Ag) mg/L 0.000014 0.000012 NA 0.00001 0.00001 NA 0.00001 0.00001 NA 0.0000025 0.0000025 NA 0.000005 0.000005 NA 0.00001 0.00001 NA

Sodium (Na) mg/L 0.57 0.521 9.0 1.29 1.24 4.0 0.86 0.84 2.4 1.76 1.73 1.7 0.543 0.558 2.7 0.56 0.57 1.8

Strontium (Sr) mg/L 0.0245 0.023 6.3 0.053 0.052 1.9 0.045 0.044 2.2 0.188 0.185 1.6 0.0572 0.0586 2.4 0.056 0.058 3.5

Notes:

RPD - Relative percent difference

NA - Not applicable when values are less than five times the detection limit (see methods).

Red and italicized values exceed the 20% relative percent difference and are more than five times the detection limit.

Red and bold values exceed the 50% relative percent difference and are more than five times the detection limit.
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Appendix 3b.  QA/QC Relative Percent Difference Data for Water Quality Duplicates

Site J2 J2 J2 NT1 NT1 NT1 NT2 NT2 NT2 NT2 NT2 NT2 NT2 NT2 NT2 NT2 NT2 NT2

Duplicate Set ID J2|14-Jul-11 NT1|18-Jul-13 NT2|15-Feb-12 NT2|16-May-12 NT2|19-Apr-12 NT2|24-May-12

Date Sampled 14-Jul-11 14-Jul-11 14-Jul-11 18-Jul-13 18-Jul-13 18-Jul-13 15-Feb-12 15-Feb-12 15-Feb-12 16-May-12 16-May-12 16-May-12 19-Apr-12 19-Apr-12 19-Apr-12 24-May-12 24-May-12 24-May-12

Lab Sample ID AZ8708 AZ8709 RPD (%) L1335369 L1335369 RPD (%) CT1046 CT1069 RPD (%) L1148893 L1148893 RPD (%) DF7269 DF7270 RPD (%) L1152347 L1152347 RPD (%)

Physical Tests

Conductivity uS/cm 171 27 145.5 56.1 55.8 0.5 105 105 0.0 41.5 41.8 0.7 74.5 75.2 0.9 41.8 41.9 0.2

Hardness (as CaCO3) mg/L 14.1 13.2 6.6 24.4 24.7 1.2 45.3 45.9 1.3 19.2 19.4 1.0 32.6 32.5 0.3 19.8 19.5 1.5

pH pH units 7.94 7.06 NA 7.7 7.68 0.3 7.93 7.92 NA 7.48 7.55 0.9 7.69 7.63 NA 7.38 7.43 0.7

Total Suspended Solids mg/L 0.5 6 NA 7.9 12.4 44.3 0.5 0.5 NA 32.8 39.8 19.3 3.2 3.1 NA 17 15.8 7.3

Total Dissolved Solids mg/L NA NA NA 40 38 NA NA NA NA 27 34 NA NA NA NA 35 32 NA

Turbidity NTU 0.5 0.5 NA 3.73 4.71 23.2 0.47 0.65 NA 7.84 6.37 20.7 2.21 1.74 23.8 4.85 3.66 28.0

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L 100 11 160.4 18.7 18.5 1.1 49.6 50.6 2.0 15.7 15.7 0.0 35.3 34.3 2.9 15.4 15.6 1.3

Alkalinity, Carbonate (as CaCO3) mg/L 0.25 0.25 NA 1 1 NA 0.25 0.25 NA 1 1 NA 0.25 0.25 NA 1 1 NA

Alkalinity, Hydroxide (as CaCO3) mg/L 0.25 0.25 NA 1 1 NA 0.25 0.25 NA 1 1 NA 0.25 0.25 NA 1 1 NA

Alkalinity, Total (as CaCO3) mg/L 85 9 161.7 18.7 18.5 1.1 40.7 41.5 1.9 15.7 15.7 0.0 29 28.2 2.8 15.4 15.6 1.3

Ammonia, Total (as N) mg/L 0.032 0.021 NA 0.0025 0.0025 NA 0.041 0.016 NA 0.0025 0.0025 NA 0.0056 0.0025 NA 0.0025 0.0025 NA

Bromide (Br) mg/L 0.2 0.2 NA 0.025 0.025 NA 0.05 0.05 NA 0.025 0.025 NA 0.005 0.005 NA 0.025 0.025 NA

Chloride (Cl) mg/L 0.6 0.25 NA 0.25 0.25 NA 1.1 1.2 NA 0.25 0.25 NA 0.51 0.57 NA 0.25 0.25 NA

Fluoride (F) mg/L 0.02 0.03 NA 0.05 0.05 NA 0.1 0.11 9.5 0.054 0.054 NA 0.086 0.087 1.2 0.05 0.05 NA

Nitrate and Nitrite (as N) mg/L 0.01 0.01 NA 0.0661 0.0659 0.3 0.191 0.19 0.5 0.276 0.278 0.7 0.149 0.15 0.7 0.251 0.25 0.4

Nitrate (as N) mg/L 0.01 0.01 NA 0.0661 0.0659 0.3 0.191 0.19 0.5 0.276 0.278 0.7 0.149 0.15 0.7 0.251 0.25 0.4

Nitrite (as N) mg/L 0.0025 0.0025 NA 0.0005 0.0005 NA 0.0025 0.0025 NA 0.0005 0.0005 NA 0.0025 0.0025 NA 0.0005 0.0005 NA

Orthophosphate-Dissolved (as P) mg/L 0.0025 0.0025 NA 0.0005 0.0005 NA 0.0025 0.0025 NA 0.0005 0.0005 NA 0.0025 0.0025 NA 0.0005 0.0005 NA

Phosphorus (P)-Total mg/L 0.0025 0.0025 NA 0.0065 0.0091 NA 0.0025 0.0025 NA 0.0202 0.0255 23.2 0.0025 0.0025 NA 0.015 0.0194 25.6

Sulfate (SO4) mg/L 1.6 1.6 NA 7.23 7.23 0.0 9.79 9.97 1.8 3.83 3.82 0.3 5.62 6.05 7.4 4.14 4.14 0.0

Cyanides

Cyanide, Weak Acid Diss mg/L 0.00025 0.00025 NA 0.0025 0.0025 NA 0.00025 0.00025 NA 0.0025 0.0025 NA 0.00025 0.00025 NA 0.0025 0.0025 NA

Cyanide, Total mg/L NA NA NA 0.0025 0.0025 NA NA NA NA 0.0025 0.0025 NA NA NA NA 0.0025 0.0025 NA

Thiocyanate (SCN) mg/L NA NA NA 0.25 0.25 NA NA NA NA 0.25 0.25 NA NA NA NA 0.25 0.25 NA

Thiocyanate (SCN) and Cyanide mg/L 0.00025 0.00025 NA NA NA NA 0.00025 0.00025 NA NA NA NA 0.00025 0.00025 NA NA NA NA

Cyanide, Free mg/L NA NA NA 0.0025 0.0025 NA NA NA NA 0.0025 0.0025 NA NA NA NA 0.0025 0.0025 NA

Organic / Inorganic Carbon

Total Organic Carbon mg/L NA NA NA 0.87 0.71 NA NA NA NA 3.95 4.64 16.1 NA NA NA 3.02 3.01 0.3

Total Metals

Aluminum (Al) mg/L 0.076 0.079 3.9 0.471 0.461 2.1 0.0316 0.0277 13.2 0.839 0.698 18.3 0.142 0.129 9.6 0.598 0.623 4.1

Antimony (Sb) mg/L 0.00025 0.00025 NA 0.00005 0.00005 NA 0.00001 0.00001 NA 0.00005 0.00005 NA 0.00001 0.00001 NA 0.00005 0.00005 NA

Arsenic (As) mg/L 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00001 0.00001 NA 0.0001 0.00005 NA 0.000038 0.000039 NA 0.00005 0.00005 NA

Barium (Ba) mg/L 0.004 0.004 NA 0.0103 0.0101 2.0 0.01 0.0098 2.0 0.0111 0.0101 9.4 0.00892 0.00923 3.4 0.0095 0.00931 2.0

Beryllium (Be) mg/L 0.00005 0.00005 NA 0.00005 0.00005 NA 0.000005 0.000005 NA 0.00005 0.00005 NA 0.000005 0.000014 NA 0.00005 0.00005 NA

Bismuth (Bi) mg/L 0.0005 0.0005 NA 0.00025 0.00025 NA 0.0000025 0.0000025 NA 0.00025 0.00025 NA 0.0000025 0.0000025 NA 0.00025 0.00025 NA

Boron (B) mg/L 0.025 0.025 NA 0.005 0.005 NA 0.025 0.025 NA 0.005 0.005 NA 0.025 0.025 NA 0.005 0.005 NA

Cadmium (Cd) mg/L 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000009 0.0000025 NA 0.000005 0.000005 NA 0.000011 0.0000185 NA 0.000005 0.000005 NA

Calcium (Ca) mg/L 3.78 3.42 10.0 8.45 8.31 1.7 14.8 15 1.3 6.84 6.61 3.4 10.7 10.7 0.0 7.07 6.73 4.9

Chromium (Cr) mg/L 0.0005 0.0005 NA 0.00109 0.00105 3.7 0.00005 0.00005 NA 0.00158 0.00134 16.4 0.0003 0.00031 NA 0.00121 0.00124 2.4

Cobalt (Co) mg/L 0.00025 0.00025 NA 0.0005 0.0005 NA 0.000084 0.000072 15.4 0.0008 0.0007 13.3 0.000172 0.000174 1.2 0.00061 0.00061 0.0

Copper (Cu) mg/L 0.001 0.0016 NA 0.00122 0.00128 NA 0.00039 0.00039 0.0 0.00218 0.00186 NA 0.000922 0.000855 7.5 0.00158 0.00155 NA

Iron (Fe) mg/L 0.062 0.067 7.8 0.664 0.714 7.3 0.124 0.12 3.3 1.24 1.04 17.5 0.291 0.295 1.4 0.839 0.893 6.2

Lead (Pb) mg/L 0.0001 0.0001 NA 0.000198 0.000195 NA 0.000041 0.000029 34.3 0.000343 0.000299 13.7 0.0000856 0.0000818 4.5 0.000286 0.000252 12.6

Lithium (Li) mg/L 0.0025 0.0025 NA 0.00166 0.00193 NA 0.0018 0.0017 NA 0.00186 0.00144 NA 0.00121 0.00133 NA 0.00146 0.00128 NA

Magnesium (Mg) mg/L 1.14 1.12 1.8 1.21 1.2 0.8 2.05 2.05 0.0 1.11 1.03 7.5 1.45 1.43 1.4 1.05 1.05 0.0

Manganese (Mn) mg/L 0.001 0.002 NA 0.0119 0.0119 0.0 0.0054 0.00535 0.9 0.025 0.0224 11.0 0.00868 0.00853 1.7 0.0165 0.0166 0.6

Mercury (Hg) mg/L 0.00001 0.00001 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000005 0.000005 NA

Molybdenum (Mo) mg/L 0.0005 0.0005 NA 0.0003 0.00031 3.3 0.00059 0.00065 9.7 0.000275 0.000253 8.3 0.000392 0.000386 1.5 0.000267 0.00028 4.8

Nickel (Ni) mg/L 0.0005 0.0005 NA 0.00203 0.00207 NA 0.00113 0.00109 3.6 0.00243 0.00217 NA 0.00135 0.00125 7.7 0.00201 0.002 NA

Phosphorus (P) mg/L NA NA NA 0.15 0.15 NA NA NA NA 0.15 0.15 NA NA NA NA 0.15 0.15 NA

Potassium (K) mg/L 0.16 0.16 NA 1.21 1.23 1.6 1.7 1.66 2.4 1.02 0.964 5.6 1.24 1.25 0.8 0.918 0.917 0.1

Selenium (Se) mg/L 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00006 NA 0.00005 0.00005 NA 0.000055 0.00005 NA 0.00005 0.00005 NA

Silicon (Si) mg/L 2.52 2.52 0.0 2.61 2.62 0.4 3.54 3.69 4.1 3.81 3.58 6.2 4 3.97 0.8 3.53 3.52 0.3

Silver (Ag) mg/L 0.00001 0.00001 NA 0.000005 0.000005 NA 0.0000025 0.0000025 NA 0.000005 0.000005 NA 0.0000025 0.0000106 NA 0.000005 0.000005 NA

Sodium (Na) mg/L 0.41 0.41 0.0 0.678 0.69 1.8 1.86 1.83 1.6 0.765 0.732 4.4 1.54 1.53 0.7 0.72 0.701 2.7

Strontium (Sr) mg/L 0.016 0.014 13.3 0.0402 0.0404 0.5 0.0764 0.0781 2.2 0.037 0.0353 4.7 0.0542 0.0544 0.4 0.0371 0.035 5.8

Notes:

RPD - Relative percent difference

NA - Not applicable when values are less than five times the detection limit (see methods).

Red and italicized values exceed the 20% relative percent difference and are more than five times the detection limit.

Red and bold values exceed the 50% relative percent difference and are more than five times the detection limit.
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Appendix 3b.  QA/QC Relative Percent Difference Data for Water Quality Duplicates

Site NT2 NT2 NT2 NT2 NT2 NT2 NT2 NT2 NT2 S1 S1 S1 S1 S1 S1 S1 S1 S1

Duplicate Set ID NT2|26-Jun-12 NT2|5-Apr-11 NT2|8-Sep-11 S1|16-Oct-12 S1|24-Jul-07 S1|7-Jun-11

Date Sampled 26-Jun-12 26-Jun-12 26-Jun-12 5-Apr-11 5-Apr-11 5-Apr-11 8-Sep-11 8-Sep-11 8-Sep-11 16-Oct-12 16-Oct-12 16-Oct-12 24-Jul-07 24-Jul-07 24-Jul-07 7-Jun-11 7-Jun-11 7-Jun-11

Lab Sample ID L1169199 L1169199 RPD (%) AH2978 AH2981 RPD (%) BM4710 BM4711 RPD (%) L1225180 L1225180 RPD (%) L534562 L534562 RPD (%) AS2802 AS2804 RPD (%)

Physical Tests

Conductivity uS/cm 42.8 40.2 6.3 158 157 0.6 84 92 9.1 93.6 93.4 0.2 80.1 80.6 0.6 41 42 2.4

Hardness (as CaCO3) mg/L 18.1 17.9 1.1 73.9 75 1.5 35.8 33.2 7.5 48.8 48.2 1.2 42.3 41.6 1.7 20 19.1 4.6

pH pH units 7.49 7.41 1.1 7.94 7.91 NA 7.66 7.56 NA 8.06 8.01 0.6 7.65 7.76 1.4 7.55 7.52 NA

Total Suspended Solids mg/L 282 519 59.2 5 8 NA 4 4 NA 0.5 0.5 NA 1.5 1.5 NA 8 7 13.3

Total Dissolved Solids mg/L 31 36 NA NA NA NA NA NA NA 50 57 NA NA NA NA NA NA NA

Turbidity NTU 47.5 26 58.5 2.6 2.2 16.7 2.9 2.8 3.5 0.17 0.14 NA 0.17 0.33 NA 1.4 1.5 6.9

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L 16.1 15 7.1 78 77 1.3 43 41 4.8 46.2 45.8 0.9 NA NA NA 26 20 26.1

Alkalinity, Carbonate (as CaCO3) mg/L 1 1 NA 0.25 0.25 NA 0.25 0.25 NA 1 1 NA NA NA NA 0.25 0.25 NA

Alkalinity, Hydroxide (as CaCO3) mg/L 1 1 NA 0.25 0.25 NA 0.25 0.25 NA 1 1 NA NA NA NA 0.25 0.25 NA

Alkalinity, Total (as CaCO3) mg/L 16.1 15 7.1 64 63 NA 35 34 2.9 46.2 45.8 0.9 37.9 37.7 0.5 22 17 25.6

Ammonia, Total (as N) mg/L 0.0056 0.0069 NA 0.007 0.009 NA 0.028 0.084 100.0 0.0025 0.0025 NA 0.029 0.01 NA 0.011 0.011 NA

Bromide (Br) mg/L 0.025 0.025 NA NA NA NA 0.2 0.2 NA 0.025 0.025 NA 0.025 0.025 NA 0.2 0.2 NA

Chloride (Cl) mg/L 0.25 0.25 NA 0.6 0.8 NA 1 0.9 NA 0.25 0.25 NA 0.25 0.25 NA 0.25 0.25 NA

Fluoride (F) mg/L 0.045 0.046 NA 0.07 0.07 0.0 0.08 0.08 0.0 0.061 0.06 NA 0.047 0.049 NA 0.02 0.02 NA

Nitrate and Nitrite (as N) mg/L 0.106 0.119 11.6 0.11 0.09 NA 0.09 0.1 NA 0.134 0.134 0.0 NA NA NA 0.06 0.05 NA

Nitrate (as N) mg/L 0.106 0.119 11.6 0.11 0.09 NA 0.09 0.1 NA 0.134 0.134 0.0 0.0913 0.0917 0.4 0.06 0.05 NA

Nitrite (as N) mg/L 0.0005 0.0005 NA 0.0025 0.0025 NA 0.0025 0.0025 NA 0.0005 0.0005 NA 0.0005 0.0005 NA 0.0025 0.0025 NA

Orthophosphate-Dissolved (as P) mg/L 0.001 0.0005 NA NA NA NA 0.0025 0.0025 NA 0.0005 0.0005 NA 0.0005 0.0005 NA 0.0025 0.0025 NA

Phosphorus (P)-Total mg/L 0.285 0.138 69.5 0.0025 0.0025 NA 0.0025 0.0025 NA 0.001 0.001 NA 0.001 0.001 NA 0.0025 0.0025 NA

Sulfate (SO4) mg/L 5.09 4.98 2.2 19 18 5.4 9 8.8 2.2 4 3.98 0.5 2.87 2.93 2.1 1.4 1.2 NA

Cyanides

Cyanide, Weak Acid Diss mg/L 0.0025 0.0025 NA 0.0015 0.0015 NA 0.00025 0.00025 NA 0.0025 0.0025 NA NA NA NA 0.00025 0.00025 NA

Cyanide, Total mg/L 0.0025 0.0025 NA NA NA NA NA NA NA 0.0025 0.0025 NA 0.0025 0.0025 NA NA NA NA

Thiocyanate (SCN) mg/L 0.25 0.25 NA NA NA NA NA NA NA 0.25 0.25 NA NA NA NA NA NA NA

Thiocyanate (SCN) and Cyanide mg/L NA NA NA 0.0013 0.0015 NA 0.00025 0.00025 NA NA NA NA NA NA NA 0.0006 0.00025 NA

Cyanide, Free mg/L 0.0025 0.0025 NA NA NA NA NA NA NA 0.0025 0.0025 NA NA NA NA NA NA NA

Organic / Inorganic Carbon

Total Organic Carbon mg/L 6.18 2.23 NA NA NA NA NA NA NA 1.21 1.23 NA NA NA NA NA NA NA

Total Metals

Aluminum (Al) mg/L 2.06 3.68 56.4 0.223 0.603 92.0 0.314 0.257 20.0 0.0123 0.0118 NA 0.012 0.0155 NA 0.233 0.219 6.2

Antimony (Sb) mg/L 0.00005 0.00005 NA 0.00025 0.00025 NA 0.00025 0.00025 NA 0.00005 0.00005 NA 0.00025 0.00025 NA 0.00025 0.00025 NA

Arsenic (As) mg/L 0.00015 0.00027 NA 0.0002 0.0002 NA 0.00005 0.00005 NA 0.00011 0.00005 NA 0.00025 0.00025 NA 0.0001 0.0002 NA

Barium (Ba) mg/L 0.0227 0.0373 48.7 0.02 0.024 18.2 0.013 0.011 16.7 0.00841 0.00852 1.3 0.01 0.01 NA 0.006 0.006 0.0

Beryllium (Be) mg/L 0.00005 0.00013 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.0005 0.0005 NA 0.00005 0.00005 NA

Bismuth (Bi) mg/L 0.00025 0.00025 NA 0.0005 0.0005 NA 0.0005 0.0005 NA 0.00025 0.00025 NA NA NA NA 0.0005 0.0005 NA

Boron (B) mg/L 0.005 0.005 NA 0.025 0.025 NA 0.025 0.025 NA 0.005 0.005 NA 0.05 0.05 NA 0.025 0.025 NA

Cadmium (Cd) mg/L 0.000022 0.000061 NA 0.000005 0.000005 NA 0.00002 0.00004 NA 0.000005 0.000005 NA 0.0000085 0.0000085 NA 0.000005 0.000005 NA

Calcium (Ca) mg/L 6.44 7.1 9.7 22.3 22.7 1.8 11.4 10.7 6.3 15.7 15.7 0.0 14.8 14.6 1.4 6.96 6.59 5.5

Chromium (Cr) mg/L 0.00386 0.00725 61.0 0.0005 0.001 NA 0.0005 0.0005 NA 0.00013 0.00014 NA 0.0005 0.0005 NA 0.0005 0.0005 NA

Cobalt (Co) mg/L 0.00175 0.00308 55.1 0.00025 0.0005 NA 0.00025 0.00025 NA 0.00005 0.00005 NA 0.00015 0.00015 NA 0.00025 0.00025 NA

Copper (Cu) mg/L 0.00387 0.00686 55.7 0.0019 0.0024 23.3 0.0013 0.0008 NA 0.00025 0.00025 NA 0.0005 0.0026 NA 0.0009 0.001 NA

Iron (Fe) mg/L 2.91 5.21 56.7 0.291 0.955 106.6 0.448 0.391 13.6 0.011 0.058 NA 0.015 0.015 NA 0.293 0.256 13.5

Lead (Pb) mg/L 0.00114 0.00253 75.7 0.0002 0.0003 NA 0.0001 0.0001 NA 0.000025 0.000025 NA 0.00025 0.00025 NA 0.0001 0.0001 NA

Lithium (Li) mg/L 0.00404 0.00691 52.4 0.0025 0.0025 NA 0.0025 0.0025 NA 0.00025 0.00058 NA 0.0025 0.0025 NA 0.0025 0.0025 NA

Magnesium (Mg) mg/L 1.7 2.56 40.4 4.4 4.44 0.9 1.76 1.58 10.8 1.28 1.31 2.3 1.12 1.16 3.5 0.63 0.63 0.0

Manganese (Mn) mg/L 0.0564 0.105 60.2 0.003 0.014 NA 0.008 0.006 28.6 0.001 0.00138 31.9 0.00073 0.00074 NA 0.009 0.009 0.0

Mercury (Hg) mg/L 0.000005 0.000005 NA 0.000025 0.000025 NA 0.00001 0.00001 NA 0.000005 0.000005 NA 0.00001 0.00001 NA 0.00001 0.00001 NA

Molybdenum (Mo) mg/L 0.00032 0.000369 14.2 0.0005 0.0005 NA 0.0005 0.0005 NA 0.00341 0.00364 6.5 0.0026 0.0026 NA 0.0005 0.0005 NA

Nickel (Ni) mg/L 0.00499 0.00742 39.2 0.001 0.002 NA 0.002 0.001 NA 0.00025 0.00025 NA 0.0005 0.0029 NA 0.0005 0.0005 NA

Phosphorus (P) mg/L 0.15 0.15 NA NA NA NA NA NA NA 0.15 0.15 NA NA NA NA NA NA NA

Potassium (K) mg/L 1.68 2.4 35.3 0.9 1.04 14.4 1.72 1.54 11.0 0.697 0.69 1.0 1 1 NA 0.37 0.38 2.7

Selenium (Se) mg/L 0.00005 0.00005 NA 0.0001 0.0002 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.0005 0.0005 NA 0.00005 0.00005 NA

Silicon (Si) mg/L 5.55 8.02 36.4 6 6.68 10.7 3.4 3.22 5.4 3.72 3.78 1.6 NA NA NA 3.05 2.84 7.1

Silver (Ag) mg/L 0.000005 0.000012 NA 0.00001 0.00001 NA 0.00001 0.00001 NA 0.000005 0.000005 NA 0.00001 0.00001 NA 0.00001 0.00001 NA

Sodium (Na) mg/L 0.719 0.826 13.9 2.5 2.39 4.5 1.25 1.1 12.8 1.53 1.61 5.1 1 1 NA 0.61 0.63 3.2

Strontium (Sr) mg/L 0.0336 0.0382 12.8 0.149 0.145 2.7 0.06 0.053 12.4 0.0654 0.0669 2.3 NA NA NA 0.023 0.023 0.0

Notes:

RPD - Relative percent difference

NA - Not applicable when values are less than five times the detection limit (see methods).

Red and italicized values exceed the 20% relative percent difference and are more than five times the detection limit.

Red and bold values exceed the 50% relative percent difference and are more than five times the detection limit.
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Appendix 3b.  QA/QC Relative Percent Difference Data for Water Quality Duplicates

Site S2 S2 S2 S2 S2 S2

Duplicate Set ID S2|14-Sep-11 S2|7-Jun-12

Date Sampled 14-Sep-11 14-Sep-11 14-Sep-11 7-Jun-12 7-Jun-12 7-Jun-12

Lab Sample ID BN9029 BN9030 RPD (%) L1159192 L1159192 RPD (%)

Physical Tests

Conductivity uS/cm 66 67 1.5 40.5 40.8 0.7

Hardness (as CaCO3) mg/L 30.8 30.4 1.3 19 19.2 1.0

pH pH units 7.7 7.74 NA 7.38 7.5 1.6

Total Suspended Solids mg/L 0.5 0.5 NA 8.8 7.2 20.0

Total Dissolved Solids mg/L NA NA NA 35 33 NA

Turbidity NTU 0.1 0.2 NA 2.1 1.87 11.6

Anions and Nutrients

Alkalinity, Bicarbonate (as CaCO3) mg/L 39 39 0.0 19.3 19.4 0.5

Alkalinity, Carbonate (as CaCO3) mg/L 0.25 0.25 NA 1 1 NA

Alkalinity, Hydroxide (as CaCO3) mg/L 0.25 0.25 NA 1 1 NA

Alkalinity, Total (as CaCO3) mg/L 32 32 0.0 19.3 19.4 0.5

Ammonia, Total (as N) mg/L 0.023 0.024 NA 0.0025 0.0025 NA

Bromide (Br) mg/L 0.2 0.2 NA 0.025 0.025 NA

Chloride (Cl) mg/L 0.7 0.6 NA 0.25 0.25 NA

Fluoride (F) mg/L 0.06 0.06 0.0 0.032 0.032 NA

Nitrate and Nitrite (as N) mg/L 0.01 0.01 NA 0.0777 0.0763 1.8

Nitrate (as N) mg/L 0.01 0.01 NA 0.0777 0.0763 1.8

Nitrite (as N) mg/L 0.0025 0.0025 NA 0.0005 0.0005 NA

Orthophosphate-Dissolved (as P) mg/L 0.0025 0.0025 NA 0.0005 0.0005 NA

Phosphorus (P)-Total mg/L 0.0025 0.0025 NA 0.0096 0.0168 NA

Sulfate (SO4) mg/L 1.6 1.8 NA 1.44 1.44 NA

Cyanides

Cyanide, Weak Acid Diss mg/L 0.00025 0.00025 NA 0.0025 0.0025 NA

Cyanide, Total mg/L NA NA NA 0.0025 0.0025 NA

Thiocyanate (SCN) mg/L NA NA NA 0.25 0.25 NA

Thiocyanate (SCN) and Cyanide mg/L 0.00025 0.00025 NA NA NA NA

Cyanide, Free mg/L NA NA NA 0.0025 0.0025 NA

Organic / Inorganic Carbon

Total Organic Carbon mg/L NA NA NA 3.32 3.58 7.5

Total Metals

Aluminum (Al) mg/L 0.018 0.017 5.7 0.201 0.208 3.4

Antimony (Sb) mg/L 0.0005 0.00025 NA 0.00005 0.00005 NA

Arsenic (As) mg/L 0.0001 0.00005 NA 0.00017 0.00417 NA

Barium (Ba) mg/L 0.006 0.006 0.0 0.00615 0.0063 2.4

Beryllium (Be) mg/L 0.0001 0.00005 NA 0.00005 0.00005 NA

Bismuth (Bi) mg/L 0.001 0.0005 NA 0.00025 0.00025 NA

Boron (B) mg/L 0.05 0.025 NA 0.005 0.005 NA

Cadmium (Cd) mg/L 0.000025 0.000005 NA 0.000005 0.000005 NA

Calcium (Ca) mg/L 10.5 10.3 1.9 7.02 7.07 0.7

Chromium (Cr) mg/L 0.001 0.0005 NA 0.00024 0.00516 NA

Cobalt (Co) mg/L 0.0005 0.00025 NA 0.00005 0.00005 NA

Copper (Cu) mg/L 0.0002 0.0005 NA 0.00067 0.00179 NA

Iron (Fe) mg/L 0.036 0.031 14.9 0.205 0.21 2.4

Lead (Pb) mg/L 0.0002 0.0001 NA 0.000129 0.000142 NA

Lithium (Li) mg/L 0.005 0.0025 NA 0.00095 0.00098 NA

Magnesium (Mg) mg/L 1.1 1.15 4.4 0.75 0.76 1.3

Manganese (Mn) mg/L 0.005 0.005 NA 0.0173 0.0169 2.3

Mercury (Hg) mg/L 0.00001 0.00001 NA 0.000005 0.000005 NA

Molybdenum (Mo) mg/L 0.001 0.0005 NA 0.00101 0.000994 1.6

Nickel (Ni) mg/L 0.001 0.0005 NA 0.00025 0.00025 NA

Phosphorus (P) mg/L NA NA NA 0.15 0.15 NA

Potassium (K) mg/L 0.8 0.76 5.1 0.526 0.541 2.8

Selenium (Se) mg/L 0.0001 0.00005 NA 0.00005 0.00005 NA

Silicon (Si) mg/L 4.02 3.79 5.9 3.64 3.66 0.5

Silver (Ag) mg/L 0.00002 0.00001 NA 0.000005 0.000014 NA

Sodium (Na) mg/L 1.5 1.62 7.7 0.918 0.953 3.7

Strontium (Sr) mg/L 0.051 0.053 3.8 0.0302 0.0305 1.0

Notes:

RPD - Relative percent difference

NA - Not applicable when values are less than five times the detection limit (see methods).

Red and italicized values exceed the 20% relative percent difference and are more than five times the detection limit.

Red and bold values exceed the 50% relative percent difference and are more than five times the detection limit.
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Appendix 3b.  QA/QC Relative Percent Difference Data for Water Quality Duplicates

Site A1 A1 A1 A1 A1 A1 A1 A1 A1 A1 A1 A1 A1 A1 A1 A1 A1 A1

Duplicate Set ID A1|11-May-11 A1|14-Jul-11 A1|15-Mar-12 A1|16-May-12 A1|18-May-11 A1|26-Jan-12

Date Sampled 11-May-11 11-May-11 11-May-11 14-Jul-11 14-Jul-11 14-Jul-11 15-Mar-12 15-Mar-12 15-Mar-12 16-May-12 16-May-12 16-May-12 18-May-11 18-May-11 18-May-11 26-Jan-12 26-Jan-12 26-Jan-12

Lab Sample ID AN2345 AN2346 RPD (%) AZ8703 AZ8710 RPD (%) CY8324 CY8325 RPD (%) L1148893 L1148893 RPD (%) AO3126 AO3179 RPD (%) CP2147 CP2148 RPD (%)

Total Metals (cont'd)

Sulphur (S) mg/L 1.5 1.5 NA 1.5 1.5 NA 5 5 NA NA NA NA 1.5 1.5 NA 5 5 NA

Tellurium (Te) mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Thallium (Tl) mg/L 0.000025 0.000025 NA 0.000025 0.000025 NA 0.000001 0.000001 NA 0.000005 0.000005 NA 0.000025 0.000025 NA 0.000001 0.000001 NA

Thorium (Th) mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Tin (Sn) mg/L 0.0025 0.0025 NA 0.0025 0.0025 NA 0.0001 0.0001 NA 0.00005 0.00005 NA 0.0025 0.0025 NA 0.0001 0.0001 NA

Titanium (Ti) mg/L 0.0025 0.0025 NA 0.0025 0.0025 NA 0.00025 0.00025 NA 0.005 0.005 NA 0.0025 0.006 NA 0.00025 0.00025 NA

Uranium (U) mg/L 0.0002 0.0002 NA 0.0002 0.0002 NA 0.000405 0.000403 0.5 0.000081 0.00008 1.2 0.0001 0.0001 NA 0.000438 0.000405 7.8

Vanadium (V) mg/L 0.0025 0.0025 NA 0.0025 0.0025 NA 0.0001 0.0001 NA 0.0005 0.0005 NA 0.0025 0.0025 NA 0.0001 0.0001 NA

Zinc (Zn) mg/L 0.0025 0.0025 NA 0.0025 0.0025 NA 0.0002 0.0001 NA 0.0015 0.0015 NA 0.0025 0.0025 NA 0.0002 0.0002 NA

Zirconium (Zr) mg/L 0.00025 0.00025 NA 0.00025 0.00025 NA 0.00005 0.00005 NA NA NA NA 0.00025 0.00025 NA 0.00005 0.00005 NA

Dissolved Metals

Aluminum (Al) mg/L 0.01 0.01 NA 0.01 0.01 NA 0.0018 0.0021 15.4 0.0163 0.0143 NA 0.014 0.015 NA 0.0013 0.0014 7.4

Antimony (Sb) mg/L 0.00025 0.00025 NA 0.00025 0.00025 NA 0.00002 0.00002 NA 0.00005 0.00005 NA 0.00025 0.00025 NA 0.00001 0.00001 NA

Arsenic (As) mg/L 0.0003 0.0002 NA 0.0002 0.0002 NA 0.00012 0.00013 8.0 0.0002 0.0002 NA 0.0002 0.0002 NA 0.00017 0.00015 12.5

Barium (Ba) mg/L 0.02 0.02 0.0 0.025 0.027 7.7 0.0271 0.027 0.4 0.0176 0.0167 5.2 0.017 0.018 5.7 0.0268 0.0267 0.4

Beryllium (Be) mg/L 0.00005 0.00005 NA 0.00005 0.00005 NA 0.000005 0.000005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.000005 0.000005 NA

Bismuth (Bi) mg/L 0.0005 0.0005 NA 0.0005 0.0005 NA 0.0000025 0.0000025 NA 0.00025 0.00025 NA 0.0005 0.0005 NA 0.0000025 0.0000025 NA

Boron (B) mg/L 0.025 0.025 NA 0.025 0.025 NA 0.025 0.025 NA 0.005 0.005 NA 0.025 0.025 NA 0.025 0.025 NA

Cadmium (Cd) mg/L 0.00004 0.000005 NA 0.000005 0.000005 NA 0.0000025 0.0000025 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000006 0.0000025 NA

Calcium (Ca) mg/L 26.3 28.6 8.4 32.8 31.9 2.8 41.5 42.6 2.6 23.2 23.3 0.4 21.1 22.3 5.5 38 41.7 9.3

Chromium (Cr) mg/L 0.0005 0.0005 NA 0.0005 0.0005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.0005 0.0005 NA 0.00005 0.00005 NA

Cobalt (Co) mg/L 0.00025 0.00025 NA 0.00025 0.00025 NA 0.000009 0.000011 NA 0.00005 0.00005 NA 0.00025 0.00025 NA 0.000006 0.000008 NA

Copper (Cu) mg/L 0.0006 0.0006 NA 0.0011 0.0004 NA 0.00019 0.0002 NA 0.00077 0.00025 NA 0.0007 0.0006 NA 0.00021 0.00022 NA

Iron (Fe) mg/L 0.055 0.011 NA 0.012 0.007 NA 0.0005 0.0005 NA 0.015 0.015 NA 0.014 0.013 NA 0.003 0.018 NA

Lead (Pb) mg/L 0.0001 0.0001 NA 0.0001 0.0001 NA 0.000007 0.0000025 NA 0.000025 0.000025 NA 0.0001 0.0001 NA 0.0000025 0.0000025 NA

Lithium (Li) mg/L 0.0025 0.0025 NA 0.0025 0.0025 NA 0.00025 0.00025 NA 0.00025 0.00025 NA 0.0025 0.0025 NA 0.00025 0.00025 NA

Magnesium (Mg) mg/L 2.89 2.9 0.3 3.14 3.07 2.3 5.73 5.97 4.1 2.13 2.16 1.4 2.02 2.11 4.4 5.34 5.32 0.4

Manganese (Mn) mg/L 0.0005 0.0005 NA 0.0005 0.0005 NA 0.000025 0.000025 NA 0.000425 0.000266 46.0 0.0005 0.0005 NA 0.000025 0.00006 NA

Mercury (Hg) mg/L 0.00001 0.00001 NA 0.00001 0.00001 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.00001 0.00001 NA 0.000001 0.000001 NA

Molybdenum (Mo) mg/L 0.0005 0.0005 NA 0.0005 0.0005 NA 0.00033 0.00034 3.0 0.00015 0.000146 NA 0.0005 0.0005 NA 0.00032 0.00034 6.1

Nickel (Ni) mg/L 0.0005 0.0005 NA 0.001 0.0005 NA 0.00011 0.00011 0.0 0.00025 0.00025 NA 0.0005 0.0005 NA 0.00012 0.00012 0.0

Phosphorus (P) mg/L NA NA NA NA NA NA NA NA NA 0.15 0.15 NA NA NA NA NA NA NA

Potassium (K) mg/L 0.35 0.36 2.8 0.3 0.29 3.4 0.38 0.4 5.1 0.264 0.273 3.4 0.31 0.32 3.2 0.36 0.35 2.8

Selenium (Se) mg/L 0.0001 0.0001 NA 0.00005 0.00005 NA 0.00025 0.00028 11.3 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00024 0.00026 8.0

Silicon (Si) mg/L 3.08 3.38 9.3 3.28 3.12 5.0 2.79 2.93 4.9 2.83 2.81 0.7 2.76 2.96 7.0 2.68 2.85 6.1

Silver (Ag) mg/L 0.00001 0.00001 NA 0.00001 0.00001 NA 0.0000025 0.0000025 NA 0.000005 0.000005 NA 0.00001 0.00001 NA 0.0000025 0.0000025 NA

Sodium (Na) mg/L 0.75 0.75 0.0 0.74 0.72 2.7 1.13 1.16 2.6 0.589 0.594 0.8 0.59 0.62 5.0 1.03 1 3.0

Strontium (Sr) mg/L 0.098 0.097 1.0 0.113 0.122 7.7 0.137 0.138 0.7 0.0784 0.0791 0.9 0.079 0.082 3.7 0.139 0.138 0.7

Sulphur (S) mg/L 1.5 1.5 NA 1.5 1.5 NA 5 5 NA NA NA NA 1.5 1.5 NA 5 5 NA

Tellurium (Te) mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Thallium (Tl) mg/L 0.000025 0.000025 NA 0.000025 0.000025 NA 0.000001 0.000001 NA 0.000005 0.000005 NA 0.000025 0.000025 NA 0.000001 0.000001 NA

Thorium (Th) mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Tin (Sn) mg/L 0.0025 0.0025 NA 0.0025 0.0025 NA 0.0001 0.0001 NA 0.00005 0.00005 NA 0.0025 0.0025 NA 0.0001 0.0001 NA

Titanium (Ti) mg/L 0.0025 0.0025 NA 0.0025 0.0025 NA 0.00025 0.00025 NA 0.005 0.005 NA 0.0025 0.0025 NA 0.00025 0.00025 NA

Uranium (U) mg/L 0.0001 0.0001 NA 0.0001 0.0001 NA 0.000424 0.000417 1.7 0.000076 0.000072 5.4 0.00005 0.00005 NA 0.000413 0.000417 1.0

Vanadium (V) mg/L 0.0025 0.0025 NA 0.0025 0.0025 NA 0.0001 0.0001 NA 0.0005 0.0005 NA 0.0025 0.0025 NA 0.0001 0.0001 NA

Zinc (Zn) mg/L 0.0025 0.0025 NA 0.0025 0.0025 NA 0.0002 0.0003 NA 0.0015 0.0015 NA 0.0025 0.0025 NA 0.0002 0.0001 NA

Zirconium (Zr) mg/L 0.00025 0.00025 NA 0.00025 0.00025 NA 0.00005 0.00005 NA NA NA NA 0.00025 0.00025 NA 0.00005 0.00005 NA

Notes:

RPD - Relative percent difference

NA - Not applicable when values are less than five times the detection limit (see methods).

Red and italicized values exceed the 20% relative percent difference and are more than five times the detection limit.

Red and bold values exceed the 50% relative percent difference and are more than five times the detection limit.
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Appendix 3b.  QA/QC Relative Percent Difference Data for Water Quality Duplicates

Site A2 A2 A2 A2 A2 A2 B1 B1 B1 B1 B1 B1 B1 B1 B1 B1 B1 B1

Duplicate Set ID A2|19-Sep-12 A2|6-Jun-12 B1|12-May-11 B1|14-Aug-12 B1|17-Jul-12 B1|24-May-11

Date Sampled 19-Sep-12 19-Sep-12 19-Sep-12 6-Jun-12 6-Jun-12 6-Jun-12 12-May-11 12-May-11 12-May-11 14-Aug-12 14-Aug-12 14-Aug-12 17-Jul-12 17-Jul-12 17-Jul-12 24-May-11 24-May-11 24-May-11

Lab Sample ID L1212436 L1212436 RPD (%) L1159192 L1159192 RPD (%) AN2351 AN2354 RPD (%) L1194314 L1194314 RPD (%) L1180780 L1180780 RPD (%) AP3681 AP3685 RPD (%)

Total Metals (cont'd)

Sulphur (S) mg/L NA NA NA NA NA NA 1.5 1.5 NA NA NA NA NA NA NA 1.5 1.5 NA

Tellurium (Te) mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Thallium (Tl) mg/L 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000025 0.000025 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000025 0.000025 NA

Thorium (Th) mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Tin (Sn) mg/L 0.00005 0.00005 NA 0.00005 0.00005 NA 0.0025 0.0025 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.0025 0.0025 NA

Titanium (Ti) mg/L 0.005 0.005 NA 0.034 0.016 NA 0.0025 0.0025 NA 0.005 0.005 NA 0.005 0.005 NA 0.006 0.008 NA

Uranium (U) mg/L 0.000228 0.000226 0.9 0.000106 0.000111 4.6 0.0017 0.0016 6.1 0.00121 0.00119 1.7 0.001 0.00115 14.0 0.0014 0.0013 7.4

Vanadium (V) mg/L 0.0005 0.0005 NA 0.0005 0.0005 NA 0.0025 0.0025 NA 0.0005 0.0005 NA 0.0005 0.0005 NA 0.0025 0.0025 NA

Zinc (Zn) mg/L 0.0015 0.0015 NA 0.004 0.0059 NA 0.027 0.0025 NA 0.0015 0.0015 NA 0.0015 0.0015 NA 0.0025 0.006 NA

Zirconium (Zr) mg/L NA NA NA NA NA NA 0.00025 0.00025 NA NA NA NA NA NA NA 0.00025 0.00025 NA

Dissolved Metals

Aluminum (Al) mg/L 0.004 0.0049 NA 0.0219 0.0216 1.4 0.08 0.042 62.3 0.0328 0.0318 3.1 0.0369 0.0356 3.6 0.093 0.049 62.0

Antimony (Sb) mg/L 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00025 0.00025 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00025 0.00025 NA

Arsenic (As) mg/L 0.00016 0.00017 NA 0.00018 0.00016 NA 0.0001 0.0001 NA 0.00014 0.00015 NA 0.00012 0.00012 NA 0.0001 0.00005 NA

Barium (Ba) mg/L 0.0236 0.0241 2.1 0.0116 0.0117 0.9 0.005 0.005 NA 0.00584 0.00587 0.5 0.00482 0.00478 0.8 0.006 0.005 NA

Beryllium (Be) mg/L 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA

Bismuth (Bi) mg/L 0.00025 0.00025 NA 0.00025 0.00025 NA 0.0005 0.0005 NA 0.00025 0.00025 NA 0.00025 0.00025 NA 0.0005 0.0005 NA

Boron (B) mg/L 0.005 0.005 NA 0.005 0.005 NA 0.025 0.025 NA 0.005 0.005 NA 0.005 0.005 NA 0.025 0.025 NA

Cadmium (Cd) mg/L 0.000005 0.000005 NA 0.000005 0.000005 NA 0.00001 0.000005 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.00003 0.000005 NA

Calcium (Ca) mg/L 36.6 35 4.5 16 16.8 4.9 6.92 6.97 0.7 8.81 8.81 0.0 5.98 5.96 0.3 6.33 6.51 2.8

Chromium (Cr) mg/L 0.00005 0.00005 NA 0.00005 0.00005 NA 0.0005 0.0005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.0005 0.0005 NA

Cobalt (Co) mg/L 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00025 0.00025 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00025 0.00025 NA

Copper (Cu) mg/L 0.00023 0.00021 NA 0.00031 0.00031 NA 0.0005 0.0005 NA 0.00035 0.00039 NA 0.00083 0.00054 NA 0.0007 0.0005 NA

Iron (Fe) mg/L 0.005 0.005 NA 0.025 0.026 NA 0.022 0.022 NA 0.015 0.015 NA 0.017 0.016 NA 0.103 0.023 NA

Lead (Pb) mg/L 0.000025 0.000025 NA 0.000025 0.000025 NA 0.0001 0.0001 NA 0.000025 0.000025 NA 0.000025 0.000025 NA 0.0002 0.0001 NA

Lithium (Li) mg/L 0.00025 0.00025 NA 0.00025 0.00025 NA 0.0025 0.0025 NA 0.00131 0.00127 NA 0.00092 0.00104 NA 0.0025 0.0025 NA

Magnesium (Mg) mg/L 3.27 3.13 4.4 1.7 1.79 5.2 1.26 1.31 3.9 1.54 1.55 0.6 0.97 1.01 4.0 1.02 1.03 1.0

Manganese (Mn) mg/L 0.000109 0.00018 NA 0.000854 0.00088 3.0 0.002 0.002 NA 0.00179 0.00188 4.9 0.00153 0.00152 0.7 0.011 0.002 NA

Mercury (Hg) mg/L 0.000005 0.000005 NA 0.000005 0.000005 NA 0.00001 0.00001 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.00001 0.00001 NA

Molybdenum (Mo) mg/L 0.000213 0.000206 NA 0.00014 0.000135 NA 0.0005 0.0005 NA 0.00124 0.00148 17.6 0.00122 0.00119 2.5 0.0005 0.0005 NA

Nickel (Ni) mg/L 0.00025 0.00025 NA 0.00025 0.00025 NA 0.0005 0.0005 NA 0.00025 0.00025 NA 0.00025 0.00025 NA 0.0005 0.0005 NA

Phosphorus (P) mg/L 0.15 0.15 NA 0.15 0.15 NA NA NA NA 0.15 0.15 NA 0.15 0.15 NA NA NA NA

Potassium (K) mg/L 0.231 0.238 NA 0.191 0.188 NA 0.55 0.58 5.3 0.61 0.619 1.5 0.466 0.465 0.2 0.52 0.54 3.8

Selenium (Se) mg/L 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA

Silicon (Si) mg/L 2.78 2.69 3.3 2.16 2.28 5.4 4.06 4.09 0.7 3.95 3.95 0.0 3.41 3.39 0.6 3.84 3.77 1.8

Silver (Ag) mg/L 0.000005 0.000005 NA 0.000005 0.000005 NA 0.00001 0.00001 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.00001 0.00001 NA

Sodium (Na) mg/L 0.86 0.871 1.3 0.477 0.486 1.9 1.19 1.27 6.5 1.26 1.28 1.6 0.974 0.944 3.1 1.02 1.06 3.8

Strontium (Sr) mg/L 0.117 0.116 0.9 0.0536 0.0541 0.9 0.039 0.039 0.0 0.039 0.0393 0.8 0.0279 0.0276 1.1 0.032 0.034 6.1

Sulphur (S) mg/L NA NA NA NA NA NA 1.5 1.5 NA NA NA NA NA NA NA 1.5 1.5 NA

Tellurium (Te) mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Thallium (Tl) mg/L 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000025 0.000025 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000025 0.000025 NA

Thorium (Th) mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Tin (Sn) mg/L 0.00005 0.00005 NA 0.00005 0.00005 NA 0.0025 0.0025 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.0025 0.0025 NA

Titanium (Ti) mg/L 0.005 0.005 NA 0.005 0.005 NA 0.0025 0.0025 NA 0.005 0.005 NA 0.005 0.005 NA 0.0025 0.0025 NA

Uranium (U) mg/L 0.000214 0.000223 4.1 0.000052 0.000053 1.9 0.0012 0.0012 0.0 0.00113 0.00116 2.6 0.000888 0.000884 0.5 0.0011 0.001 9.5

Vanadium (V) mg/L 0.0005 0.0005 NA 0.0005 0.0005 NA 0.0025 0.0025 NA 0.0005 0.0005 NA 0.0005 0.0005 NA 0.0025 0.0025 NA

Zinc (Zn) mg/L 0.0005 0.0005 NA 0.0005 0.0015 NA 0.0025 0.0025 NA 0.0005 0.0005 NA 0.0005 0.0005 NA 0.007 0.0025 NA

Zirconium (Zr) mg/L NA NA NA NA NA NA 0.00025 0.00025 NA NA NA NA NA NA NA 0.00025 0.00025 NA

Notes:

RPD - Relative percent difference

NA - Not applicable when values are less than five times the detection limit (see methods).

Red and italicized values exceed the 20% relative percent difference and are more than five times the detection limit.

Red and bold values exceed the 50% relative percent difference and are more than five times the detection limit.
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Appendix 3b.  QA/QC Relative Percent Difference Data for Water Quality Duplicates

Site B1 B1 B1 BK0 BK0 BK0 BK0 BK0 BK0 BK0 BK0 BK0 BK0 BK0 BK0 BK0 BK0 BK0

Duplicate Set ID B1|30-May-12 BK0|16-Feb-12 BK0|19-Apr-12 BK0|19-Nov-11 BK0|21-Nov-13 BK0|25-Aug-11

Date Sampled 30-May-12 30-May-12 30-May-12 16-Feb-12 16-Feb-12 16-Feb-12 19-Apr-12 19-Apr-12 19-Apr-12 19-Nov-11 19-Nov-11 19-Nov-11 21-Nov-13 21-Nov-13 21-Nov-13 25-Aug-11 25-Aug-11 25-Aug-11

Lab Sample ID L1155766 L1155766 RPD (%) CT1075 CT1076 RPD (%) DF7275 DF7276 RPD (%) CE3410 CE3411 RPD (%) L1395271 L1395271 RPD (%) BJ4182 BJ4183 RPD (%)

Total Metals (cont'd)

Sulphur (S) mg/L NA NA NA 5 5 NA 5 5 NA 5 5 NA NA NA NA 5 4 NA

Tellurium (Te) mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Thallium (Tl) mg/L 0.000005 0.000005 NA 0.000001 0.000001 NA 0.000001 0.000001 NA 0.000001 0.000001 NA 0.000005 0.000005 NA 0.000025 0.000025 NA

Thorium (Th) mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Tin (Sn) mg/L 0.00005 0.00005 NA 0.0001 0.0001 NA 0.00023 0.0001 NA 0.00004 0.00005 NA 0.00005 0.00005 NA 0.0025 0.0025 NA

Titanium (Ti) mg/L 0.005 0.005 NA 0.00025 0.00025 NA 0.00025 0.00025 NA 0.00025 0.00025 NA 0.005 0.005 NA 0.0025 0.0025 NA

Uranium (U) mg/L 0.00117 0.00121 3.4 0.00109 0.0011 0.9 0.000875 0.000898 2.6 0.000849 0.000833 1.9 0.000904 0.000901 0.3 0.0005 0.0005 NA

Vanadium (V) mg/L 0.0005 0.0005 NA 0.0001 0.0001 NA 0.0001 0.0001 NA 0.0001 0.0001 NA 0.0005 0.0005 NA 0.0025 0.0025 NA

Zinc (Zn) mg/L 0.0037 0.0015 NA 0.0002 0.00005 NA 0.00097 0.00017 NA 0.0002 0.0001 NA 0.0015 0.0015 NA 0.0025 0.0025 NA

Zirconium (Zr) mg/L NA NA NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA NA NA NA 0.00025 0.00025 NA

Dissolved Metals

Aluminum (Al) mg/L 0.0519 0.0481 7.6 0.0029 0.0022 27.5 0.00265 0.00235 12.0 0.0014 0.0013 7.4 0.0014 0.0011 NA 0.008 0.004 NA

Antimony (Sb) mg/L 0.00005 0.00005 NA 0.00001 0.00001 NA 0.00001 0.00001 NA 0.00001 0.00001 NA 0.00005 0.00005 NA 0.00025 0.00025 NA

Arsenic (As) mg/L 0.00012 0.00012 NA 0.00015 0.00013 14.3 0.000208 0.000155 29.2 0.00019 0.00016 17.1 0.00016 0.00015 NA 0.0002 0.0002 NA

Barium (Ba) mg/L 0.00481 0.00465 3.4 0.0156 0.0157 0.6 0.0151 0.015 0.7 0.0133 0.0133 0.0 0.0149 0.0148 0.7 0.015 0.015 0.0

Beryllium (Be) mg/L 0.00005 0.00005 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA

Bismuth (Bi) mg/L 0.00025 0.00025 NA 0.0000025 0.0000025 NA 0.0000025 0.0000025 NA 0.0000025 0.0000025 NA 0.00025 0.00025 NA 0.0005 0.0005 NA

Boron (B) mg/L 0.005 0.005 NA 0.025 0.025 NA 0.025 0.025 NA 0.025 0.025 NA 0.005 0.005 NA 0.025 0.025 NA

Cadmium (Cd) mg/L 0.000005 0.000005 NA 0.0000025 0.0000025 NA 0.0000025 0.0000069 NA 0.0000025 0.0000025 NA 0.000005 0.000005 NA 0.000005 0.000005 NA

Calcium (Ca) mg/L 6.24 6.03 3.4 48.6 48.8 0.4 50 48 4.1 42.1 41.3 1.9 55.3 55.4 0.2 43.6 43.7 0.2

Chromium (Cr) mg/L 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00015 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.0005 0.0005 NA

Cobalt (Co) mg/L 0.00005 0.00005 NA 0.0000025 0.000008 NA 0.0000122 0.0000165 NA 0.000008 0.000011 NA 0.00005 0.00005 NA 0.00025 0.00025 NA

Copper (Cu) mg/L 0.0004 0.0005 NA 0.00018 0.00015 NA 0.000256 0.000373 37.2 0.00021 0.0002 NA 0.0001 0.00021 NA 0.0004 0.0002 NA

Iron (Fe) mg/L 0.017 0.018 NA 0.0005 0.003 NA 0.0088 0.0028 NA 0.001 0.001 NA 0.005 0.005 NA 0.0025 0.0025 NA

Lead (Pb) mg/L 0.000025 0.000025 NA 0.000023 0.000006 NA 0.0000081 0.0000065 NA 0.000008 0.0000025 NA 0.000025 0.000025 NA 0.0001 0.0001 NA

Lithium (Li) mg/L 0.0012 0.00052 NA 0.0009 0.001 NA 0.0007 0.00083 NA 0.0008 0.0007 NA 0.00083 0.00081 NA 0.0025 0.0025 NA

Magnesium (Mg) mg/L 0.96 0.97 1.0 10.1 9.69 4.1 8.56 8.34 2.6 7.81 7.75 0.8 9.18 9.18 0.0 6.58 6.6 0.3

Manganese (Mn) mg/L 0.00141 0.00127 10.4 0.00011 0.000025 NA 0.000195 0.000125 NA 0.00038 0.00039 2.6 0.000358 0.00033 8.1 0.0005 0.0005 NA

Mercury (Hg) mg/L 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000025 0.000025 NA

Molybdenum (Mo) mg/L 0.000937 0.000916 2.3 0.00036 0.00036 0.0 0.000364 0.000348 4.5 0.00032 0.00033 3.1 0.000335 0.000316 5.8 0.0005 0.0005 NA

Nickel (Ni) mg/L 0.00025 0.00025 NA 0.00007 0.00007 NA 0.000124 0.000096 NA 0.00007 0.00008 NA 0.00025 0.00025 NA 0.0005 0.0005 NA

Phosphorus (P) mg/L 0.15 0.15 NA NA NA NA NA NA NA NA NA NA 0.15 0.15 NA NA NA NA

Potassium (K) mg/L 0.478 0.459 4.1 0.79 0.77 2.6 0.773 0.757 2.1 0.62 0.63 1.6 0.758 0.753 0.7 0.66 0.65 1.5

Selenium (Se) mg/L 0.00005 0.00005 NA 0.0003 0.00031 3.3 0.000306 0.000254 18.6 0.0002 0.00019 NA 0.00019 0.00022 NA 0.0002 0.0002 NA

Silicon (Si) mg/L 3.53 3.44 2.6 3.77 3.8 0.8 4.44 4.4 0.9 3.28 3.25 0.9 4.24 4.22 0.5 4.37 4.37 0.0

Silver (Ag) mg/L 0.000005 0.000005 NA 0.0000025 0.0000025 NA 0.0000025 0.0000025 NA 0.0000025 0.0000025 NA 0.000005 0.000005 NA 0.00001 0.00001 NA

Sodium (Na) mg/L 1.04 0.994 4.5 2.22 2.14 3.7 1.92 1.86 3.2 1.72 1.74 1.2 1.99 1.97 1.0 1.44 1.42 1.4

Strontium (Sr) mg/L 0.0301 0.0292 3.0 0.225 0.224 0.4 0.21 0.208 1.0 0.205 0.2 2.5 0.224 0.219 2.3 0.197 0.198 0.5

Sulphur (S) mg/L NA NA NA 5 5 NA 5 5 NA 5 5 NA NA NA NA 4 4 NA

Tellurium (Te) mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Thallium (Tl) mg/L 0.000005 0.000005 NA 0.000001 0.000001 NA 0.000001 0.000001 NA 0.000001 0.000001 NA 0.000005 0.000005 NA 0.000025 0.000025 NA

Thorium (Th) mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Tin (Sn) mg/L 0.00005 0.00005 NA 0.0001 0.0001 NA 0.0001 0.00039 NA 0.00002 0.00001 NA 0.00005 0.00005 NA 0.0025 0.0025 NA

Titanium (Ti) mg/L 0.005 0.005 NA 0.00025 0.00025 NA 0.00025 0.00025 NA 0.00025 0.00025 NA 0.005 0.005 NA 0.0025 0.0025 NA

Uranium (U) mg/L 0.00105 0.00106 0.9 0.00107 0.00106 0.9 0.00096 0.000859 11.1 0.000809 0.000802 0.9 0.000841 0.000863 2.6 0.0005 0.0005 NA

Vanadium (V) mg/L 0.0005 0.0005 NA 0.0001 0.0001 NA 0.0001 0.0001 NA 0.0001 0.0001 NA 0.0005 0.0005 NA 0.0025 0.0025 NA

Zinc (Zn) mg/L 0.0005 0.0005 NA 0.0002 0.0002 NA 0.00144 0.00063 78.3 0.0003 0.0002 NA 0.0005 0.0005 NA 0.0025 0.0025 NA

Zirconium (Zr) mg/L NA NA NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA NA NA NA 0.00025 0.00025 NA

Notes:

RPD - Relative percent difference

NA - Not applicable when values are less than five times the detection limit (see methods).

Red and italicized values exceed the 20% relative percent difference and are more than five times the detection limit.

Red and bold values exceed the 50% relative percent difference and are more than five times the detection limit.
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Appendix 3b.  QA/QC Relative Percent Difference Data for Water Quality Duplicates

Site BK1 BK1 BK1 BK1 BK1 BK1 BK1 BK1 BK1 BK1 BK1 BK1 BK1 BK1 BK1 BK1 BK1 BK1

Duplicate Set ID BK1|1-Jun-11 BK1|13-Oct-11 BK1|19-Sep-12 BK1|23-Jan-14 BK1|24-May-12 BK1|27-Aug-13

Date Sampled 1-Jun-11 1-Jun-11 1-Jun-11 13-Oct-11 13-Oct-11 13-Oct-11 19-Sep-12 19-Sep-12 19-Sep-12 23-Jan-14 23-Jan-14 23-Jan-14 24-May-12 24-May-12 24-May-12 27-Aug-13 27-Aug-13 27-Aug-13

Lab Sample ID AQ7634 AQ7635 RPD (%) BU9511 BU9565 RPD (%) L1212436 L1212436 RPD (%) L1415528 L1415528 RPD (%) L1152347 L1152347 RPD (%) L1354099 L1354099 RPD (%)

Total Metals (cont'd)

Sulphur (S) mg/L 1.5 1.5 NA 5 5 NA NA NA NA NA NA NA NA NA NA NA NA NA

Tellurium (Te) mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Thallium (Tl) mg/L 0.000025 0.000025 NA 0.000001 0.000001 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000005 0.000005 NA

Thorium (Th) mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Tin (Sn) mg/L 0.0025 0.0025 NA 0.00012 0.00052 125.0 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA

Titanium (Ti) mg/L 0.007 0.008 NA 0.00025 0.00025 NA 0.005 0.005 NA 0.005 0.005 NA 0.005 0.005 NA 0.005 0.005 NA

Uranium (U) mg/L 0.00005 0.00005 NA 0.000204 0.000181 11.9 0.000237 0.000244 2.9 0.00023 0.000241 4.7 0.000071 0.000073 2.8 0.000205 0.000209 1.9

Vanadium (V) mg/L 0.0025 0.0025 NA 0.0001 0.0001 NA 0.0005 0.0005 NA 0.0005 0.0005 NA 0.0005 0.0005 NA 0.0005 0.0005 NA

Zinc (Zn) mg/L 0.0025 0.0025 NA 0.00005 0.0004 NA 0.0015 0.0015 NA 0.0015 0.0015 NA 0.0015 0.0015 NA 0.0015 0.0015 NA

Zirconium (Zr) mg/L 0.00025 0.00025 NA 0.00005 0.00005 NA NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved Metals

Aluminum (Al) mg/L 0.022 0.024 8.7 0.0062 0.0054 13.8 0.0046 0.0051 NA 0.0027 0.0029 NA 0.0157 0.0151 3.9 0.0045 0.0052 NA

Antimony (Sb) mg/L 0.00025 0.00025 NA 0.00001 0.00004 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA

Arsenic (As) mg/L 0.0002 0.0002 NA 0.00018 0.00019 5.4 0.00017 0.00018 NA 0.00017 0.00019 NA 0.0002 0.00019 NA 0.00019 0.00019 NA

Barium (Ba) mg/L 0.006 0.006 0.0 0.00883 0.00892 1.0 0.0103 0.0108 4.7 0.00871 0.00874 0.3 0.00573 0.00575 0.3 0.0103 0.00956 7.5

Beryllium (Be) mg/L 0.00005 0.00005 NA 0.000005 0.000005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA

Bismuth (Bi) mg/L 0.0005 0.0005 NA 0.0000025 0.0000025 NA 0.00025 0.00025 NA 0.00025 0.00025 NA 0.00025 0.00025 NA 0.00025 0.00025 NA

Boron (B) mg/L 0.025 0.025 NA 0.025 0.025 NA 0.005 0.005 NA 0.005 0.005 NA 0.005 0.005 NA 0.005 0.005 NA

Cadmium (Cd) mg/L 0.000005 0.000005 NA 0.0000025 0.0000025 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000005 0.000005 NA

Calcium (Ca) mg/L 18.2 17.9 1.7 32.3 32.4 0.3 40.8 40 2.0 37.6 38.2 1.6 18.8 18.8 0.0 37.5 34.8 7.5

Chromium (Cr) mg/L 0.0005 0.0005 NA 0.00005 0.0001 NA 0.00005 0.00015 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00011 NA

Cobalt (Co) mg/L 0.00025 0.00025 NA 0.000017 0.000014 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA

Copper (Cu) mg/L 0.0013 0.0014 7.4 0.00048 0.00055 13.6 0.00024 0.00024 NA 0.0001 0.00026 NA 0.00101 0.00101 0.0 0.00027 0.00047 NA

Iron (Fe) mg/L 0.016 0.019 NA 0.002 0.006 NA 0.005 0.005 NA 0.005 0.005 NA 0.005 0.005 NA 0.005 0.005 NA

Lead (Pb) mg/L 0.0001 0.0001 NA 0.000022 0.000014 NA 0.000025 0.000025 NA 0.000025 0.000025 NA 0.000025 0.000025 NA 0.000025 0.000025 NA

Lithium (Li) mg/L 0.0025 0.0025 NA 0.00025 0.00025 NA 0.00025 0.00025 NA 0.00025 0.00025 NA 0.00025 0.00025 NA 0.00025 0.00025 NA

Magnesium (Mg) mg/L 2.49 2.52 1.2 5.1 4.92 3.6 5.81 5.74 1.2 5.5 5.48 0.4 2.65 2.68 1.1 5.44 4.99 8.6

Manganese (Mn) mg/L 0.0005 0.001 NA 0.00019 0.00018 NA 0.000025 0.000025 NA 0.000025 0.000025 NA 0.000427 0.000432 1.2 0.000025 0.000252 NA

Mercury (Hg) mg/L 0.00001 0.00001 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000005 0.000005 NA

Molybdenum (Mo) mg/L 0.0005 0.0005 NA 0.00024 0.00034 NA 0.000267 0.000273 2.2 0.000279 0.000278 0.4 0.000134 0.000139 NA 0.000252 0.00024 NA

Nickel (Ni) mg/L 0.0005 0.0005 NA 0.00013 0.00016 20.7 0.00025 0.00025 NA 0.00025 0.00025 NA 0.00025 0.00025 NA 0.00025 0.00025 NA

Phosphorus (P) mg/L NA NA NA NA NA NA 0.15 0.15 NA 0.15 0.15 NA 0.15 0.15 NA 0.15 0.15 NA

Potassium (K) mg/L 0.35 0.36 2.8 0.57 0.58 1.7 0.592 0.589 0.5 0.547 0.549 0.4 0.361 0.355 1.7 0.575 0.554 3.7

Selenium (Se) mg/L 0.00005 0.00005 NA 0.00006 0.00008 NA 0.00005 0.00005 NA 0.00005 0.00011 NA 0.00005 0.00005 NA 0.00005 0.00005 NA

Silicon (Si) mg/L 2.92 2.88 1.4 3.16 3.15 0.3 3.41 3.37 1.2 2.97 2.94 1.0 2.84 2.86 0.7 3.46 3.16 9.1

Silver (Ag) mg/L 0.00001 0.00001 NA 0.0000025 0.0000025 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000005 0.000005 NA

Sodium (Na) mg/L 0.64 0.65 1.6 1.15 1.1 4.4 1.05 1.05 0.0 1.12 1.12 0.0 0.659 0.661 0.3 0.988 0.978 1.0

Strontium (Sr) mg/L 0.081 0.079 2.5 0.145 0.141 2.8 0.174 0.17 2.3 0.159 0.154 3.2 0.0807 0.0816 1.1 0.167 0.155 7.5

Sulphur (S) mg/L 1.5 1.5 NA 5 5 NA NA NA NA NA NA NA NA NA NA NA NA NA

Tellurium (Te) mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Thallium (Tl) mg/L 0.000025 0.000025 NA 0.000001 0.000001 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000005 0.000005 NA

Thorium (Th) mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Tin (Sn) mg/L 0.0025 0.0025 NA 0.00007 0.0014 181.0 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA

Titanium (Ti) mg/L 0.0025 0.0025 NA 0.00025 0.00025 NA 0.005 0.005 NA 0.005 0.005 NA 0.005 0.005 NA 0.005 0.005 NA

Uranium (U) mg/L 0.00005 0.00005 NA 0.00019 0.000173 9.4 0.000227 0.000241 6.0 0.000227 0.000229 0.9 0.00006 0.00006 0.0 0.000199 0.00019 4.6

Vanadium (V) mg/L 0.0025 0.0025 NA 0.0001 0.0001 NA 0.0005 0.0005 NA 0.0005 0.0005 NA 0.0005 0.0005 NA 0.0005 0.0005 NA

Zinc (Zn) mg/L 0.0025 0.0025 NA 0.0003 0.0003 NA 0.0005 0.0005 NA 0.0005 0.0005 NA 0.0005 0.0011 NA 0.0005 0.0011 NA

Zirconium (Zr) mg/L 0.00025 0.00025 NA 0.00005 0.00005 NA NA NA NA NA NA NA NA NA NA NA NA NA

Notes:

RPD - Relative percent difference

NA - Not applicable when values are less than five times the detection limit (see methods).

Red and italicized values exceed the 20% relative percent difference and are more than five times the detection limit.

Red and bold values exceed the 50% relative percent difference and are more than five times the detection limit.
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Appendix 3b.  QA/QC Relative Percent Difference Data for Water Quality Duplicates

Site CH1 CH1 CH1 CH1 CH1 CH1 CH1 CH1 CH1 CH2 CH2 CH2 CH2 CH2 CH2 CH2 CH2 CH2

Duplicate Set ID CH1|13-Oct-11 CH1|14-Mar-12 CH1|16-Oct-12 CH2|1-Jun-11 CH2|13-Jun-12 CH2|25-May-11

Date Sampled 13-Oct-11 13-Oct-11 13-Oct-11 14-Mar-12 14-Mar-12 14-Mar-12 16-Oct-12 16-Oct-12 16-Oct-12 1-Jun-11 1-Jun-11 1-Jun-11 13-Jun-12 13-Jun-12 13-Jun-12 25-May-11 25-May-11 25-May-11

Lab Sample ID BU9506 BU9513 RPD (%) CY8320 CY8321 RPD (%) L1225180 L1225180 RPD (%) AQ7614 AQ7615 RPD (%) L1162642 L1162642 RPD (%) AP3703 AP3704 RPD (%)

Total Metals (cont'd)

Sulphur (S) mg/L 5 5 NA 5 5 NA NA NA NA 1.5 1.5 NA NA NA NA 1.5 1.5 NA

Tellurium (Te) mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Thallium (Tl) mg/L 0.000001 0.000001 NA 0.000001 0.000001 NA 0.000005 0.000005 NA 0.000025 0.000025 NA 0.000005 0.000005 NA 0.000025 0.000025 NA

Thorium (Th) mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Tin (Sn) mg/L 0.00035 0.00006 141.5 0.0015 0.0001 NA 0.00005 0.00005 NA 0.0025 0.0025 NA 0.00005 0.00005 NA 0.0025 0.0025 NA

Titanium (Ti) mg/L 0.00025 0.00025 NA 0.00025 0.00025 NA 0.005 0.005 NA 0.0025 0.0025 NA 0.005 0.005 NA 0.006 0.009 NA

Uranium (U) mg/L 0.000037 0.000039 5.3 0.000743 0.000767 3.2 0.000881 0.000876 0.6 0.00005 0.00005 NA 0.000035 0.000034 NA 0.00005 0.00005 NA

Vanadium (V) mg/L 0.0001 0.0001 NA 0.0001 0.0001 NA 0.0005 0.0005 NA 0.0025 0.0025 NA 0.0005 0.0005 NA 0.0025 0.0025 NA

Zinc (Zn) mg/L 0.0009 0.0002 NA 0.0001 0.0002 NA 0.0015 0.0015 NA 0.0025 0.0025 NA 0.0015 0.0015 NA 0.0025 0.0025 NA

Zirconium (Zr) mg/L 0.00005 0.00005 NA 0.00005 0.00005 NA NA NA NA 0.00025 0.00025 NA NA NA NA 0.00025 0.00025 NA

Dissolved Metals

Aluminum (Al) mg/L 0.0132 0.0116 12.9 0.0045 0.0048 6.5 0.0055 0.006 8.7 0.064 0.062 3.2 0.0469 0.0492 4.8 0.057 0.06 5.1

Antimony (Sb) mg/L 0.00001 0.00001 NA 0.00001 0.00001 NA 0.00005 0.00005 NA 0.00025 0.00025 NA 0.00005 0.00005 NA 0.00025 0.00025 NA

Arsenic (As) mg/L 0.00012 0.0001 NA 0.00013 0.00015 14.3 0.00021 0.0002 NA 0.0001 0.0001 NA 0.00005 0.0001 NA 0.00005 0.00005 NA

Barium (Ba) mg/L 0.00565 0.00556 1.6 0.0158 0.0161 1.9 0.0188 0.0191 1.6 0.005 0.005 NA 0.00453 0.00455 0.4 0.004 0.004 NA

Beryllium (Be) mg/L 0.000005 0.000005 NA 0.000005 0.000005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA

Bismuth (Bi) mg/L 0.0000025 0.0000025 NA 0.0000025 0.0000025 NA 0.00025 0.00025 NA 0.0005 0.0005 NA 0.00025 0.00025 NA 0.0005 0.0005 NA

Boron (B) mg/L 0.025 0.025 NA 0.025 0.025 NA 0.005 0.005 NA 0.025 0.025 NA 0.005 0.005 NA 0.025 0.025 NA

Cadmium (Cd) mg/L 0.000006 0.0000025 NA 0.0000025 0.0000025 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000005 0.000005 NA

Calcium (Ca) mg/L 9.25 9.33 0.9 37.1 37.8 1.9 49.8 49.8 0.0 4.61 4.37 5.3 4.38 4.4 0.5 3.96 4.03 1.8

Chromium (Cr) mg/L 0.0002 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.0005 0.0005 NA 0.00005 0.00005 NA 0.0005 0.0005 NA

Cobalt (Co) mg/L 0.000033 0.000024 NA 0.000008 0.00001 NA 0.00005 0.00005 NA 0.00025 0.00025 NA 0.00005 0.00005 NA 0.00025 0.00025 NA

Copper (Cu) mg/L 0.00055 0.00031 55.8 0.00017 0.00017 NA 0.0001 0.00021 NA 0.0005 0.0004 NA 0.00048 0.00046 NA 0.0004 0.0005 NA

Iron (Fe) mg/L 0.042 0.037 12.7 0.0005 0.0005 NA 0.005 0.005 NA 0.049 0.042 15.4 0.056 0.058 3.5 0.038 0.042 10.0

Lead (Pb) mg/L 0.000064 0.000014 NA 0.0000025 0.000012 NA 0.000025 0.000025 NA 0.0001 0.0001 NA 0.000025 0.000025 NA 0.0001 0.0001 NA

Lithium (Li) mg/L 0.00025 0.00025 NA 0.00025 0.00025 NA 0.00064 0.00025 NA 0.0025 0.0025 NA 0.00025 0.00025 NA 0.0025 0.0025 NA

Magnesium (Mg) mg/L 2.94 2.74 7.0 8.81 8.69 1.4 9.89 9.85 0.4 1.41 1.34 5.1 1.39 1.38 0.7 1.24 1.27 2.4

Manganese (Mn) mg/L 0.0103 0.00865 17.4 0.00009 0.00009 NA 0.000611 0.00058 5.2 0.003 0.003 NA 0.00413 0.00406 1.7 0.003 0.003 NA

Mercury (Hg) mg/L 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.00001 0.00001 NA 0.000005 0.000005 NA 0.00001 0.00001 NA

Molybdenum (Mo) mg/L 0.000025 0.000025 NA 0.00027 0.00023 NA 0.000278 0.000284 2.1 0.0005 0.0005 NA 0.000025 0.000025 NA 0.0005 0.0005 NA

Nickel (Ni) mg/L 0.00057 0.00042 30.3 0.00007 0.00004 NA 0.00025 0.00025 NA 0.0005 0.0005 NA 0.00025 0.00025 NA 0.0005 0.0005 NA

Phosphorus (P) mg/L NA NA NA NA NA NA 0.15 0.15 NA NA NA NA 0.15 0.15 NA NA NA NA

Potassium (K) mg/L 0.32 0.28 13.3 0.57 0.55 3.6 0.675 0.673 0.3 0.21 0.2 NA 0.189 0.178 NA 0.21 0.21 NA

Selenium (Se) mg/L 0.00002 0.00002 NA 0.00008 0.00009 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA

Silicon (Si) mg/L 3.35 3.41 1.8 3.07 3.11 1.3 3.57 3.56 0.3 3.23 3.11 3.8 2.88 2.86 0.7 3.01 3.07 2.0

Silver (Ag) mg/L 0.0000025 0.0000025 NA 0.0000025 0.0000025 NA 0.000005 0.000005 NA 0.00001 0.00001 NA 0.000005 0.000005 NA 0.00001 0.00001 NA

Sodium (Na) mg/L 1 0.92 8.3 1.55 1.56 0.6 1.48 1.43 3.4 0.62 0.58 6.7 0.558 0.595 6.4 0.5 0.51 2.0

Strontium (Sr) mg/L 0.0547 0.0537 1.8 0.166 0.171 3.0 0.206 0.2 3.0 0.029 0.029 0.0 0.0276 0.0294 6.3 0.024 0.025 4.1

Sulphur (S) mg/L 5 5 NA 5 5 NA NA NA NA 1.5 1.5 NA NA NA NA 1.5 1.5 NA

Tellurium (Te) mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Thallium (Tl) mg/L 0.000001 0.000001 NA 0.000001 0.000001 NA 0.000005 0.000005 NA 0.000025 0.000025 NA 0.000005 0.000005 NA 0.000025 0.000025 NA

Thorium (Th) mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Tin (Sn) mg/L 0.00014 0.00007 66.7 0.0001 0.0001 NA 0.00005 0.00005 NA 0.0025 0.0025 NA 0.00005 0.00005 NA 0.0025 0.0025 NA

Titanium (Ti) mg/L 0.00025 0.00025 NA 0.00025 0.00025 NA 0.005 0.005 NA 0.0025 0.0025 NA 0.005 0.005 NA 0.0025 0.0025 NA

Uranium (U) mg/L 0.00004 0.000041 2.5 0.000801 0.00081 1.1 0.000879 0.000877 0.2 0.00005 0.00005 NA 0.000027 0.000026 NA 0.00005 0.00005 NA

Vanadium (V) mg/L 0.0001 0.0001 NA 0.0001 0.0001 NA 0.0005 0.0005 NA 0.0025 0.0025 NA 0.0005 0.0005 NA 0.0025 0.0025 NA

Zinc (Zn) mg/L 0.0015 0.0003 NA 0.0001 0.00005 NA 0.0005 0.0005 NA 0.0025 0.0025 NA 0.0005 0.0005 NA 0.0025 0.0025 NA

Zirconium (Zr) mg/L 0.00005 0.00005 NA 0.00005 0.00005 NA NA NA NA 0.00025 0.00025 NA NA NA NA 0.00025 0.00025 NA

Notes:

RPD - Relative percent difference

NA - Not applicable when values are less than five times the detection limit (see methods).

Red and italicized values exceed the 20% relative percent difference and are more than five times the detection limit.

Red and bold values exceed the 50% relative percent difference and are more than five times the detection limit.
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Appendix 3b.  QA/QC Relative Percent Difference Data for Water Quality Duplicates

Site CH2 CH2 CH2 H1 H1 H1 H1 H1 H1 H1 H1 H1 H1 H1 H1 H1 H1 H1

Duplicate Set ID CH2|26-Aug-11 H1|12-Sep-13 H1|25-Jan-12 H1|26-Sep-08 H1|27-Sep-07 H1|28-Oct-08

Date Sampled 26-Aug-11 26-Aug-11 26-Aug-11 12-Sep-13 12-Sep-13 12-Sep-13 25-Jan-12 25-Jan-12 25-Jan-12 26-Sep-08 26-Sep-08 26-Sep-08 27-Sep-07 27-Sep-07 27-Sep-07 28-Oct-08 28-Oct-08 28-Oct-08

Lab Sample ID BJ4178 BJ4179 RPD (%) L1362899 L1362899 RPD (%) CP2138 CP2139 RPD (%) A852093 A852093 RPD (%) L560513 L560513 RPD (%) 91031129 91031129 RPD (%)

Total Metals (cont'd)

Sulphur (S) mg/L 1.5 1.5 NA NA NA NA 5 5 NA NA NA NA NA NA NA NA NA NA

Tellurium (Te) mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.0001 0.0001 NA

Thallium (Tl) mg/L 0.000025 0.000025 NA 0.000005 0.000012 NA 0.000001 0.000001 NA 0.000002 0.000003 NA 0.0001 0.0001 NA 0.00001 0.00001 NA

Thorium (Th) mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.00005 0.00005 NA

Tin (Sn) mg/L 0.0025 0.0025 NA 0.00005 0.00005 NA 0.0001 0.0001 NA 0.00002 0.00003 NA 0.00025 0.00025 NA 0.0001 0.0001 NA

Titanium (Ti) mg/L 0.0025 0.0025 NA 0.005 0.005 NA 0.00025 0.00025 NA 0.0001 0.0006 NA 0.005 0.005 NA 0.0007 0.0007 NA

Uranium (U) mg/L 0.00005 0.00005 NA 0.00104 0.00101 2.9 0.00157 0.00155 1.3 0.00104 0.0011 5.6 0.00099 0.0018 NA 0.0011 0.0011 0.0

Vanadium (V) mg/L 0.0025 0.0025 NA 0.0005 0.0005 NA 0.0001 0.0001 NA 0.0002 0.0002 NA 0.0005 0.0005 NA 0.000025 0.000025 NA

Zinc (Zn) mg/L 0.0025 0.0025 NA 0.0072 0.0015 NA 0.0005 0.0006 NA 0.0004 0.0006 NA 0.0025 0.0025 NA 0.007 0.004 NA

Zirconium (Zr) mg/L 0.00025 0.00025 NA NA NA NA 0.00005 0.00005 NA 0.001 0.001 NA NA NA NA 0.001 0.001 NA

Dissolved Metals

Aluminum (Al) mg/L 0.014 0.017 NA 0.0121 0.0123 1.6 0.0093 0.0091 2.2 0.0159 0.0124 24.7 0.0145 0.0202 NA 0.016 0.018 11.8

Antimony (Sb) mg/L 0.00025 0.00025 NA 0.00005 0.00005 NA 0.00001 0.00001 NA 0.0002 0.0001 NA 0.00025 0.00025 NA 0.0001 0.0001 NA

Arsenic (As) mg/L 0.0001 0.0001 NA 0.00016 0.00016 NA 0.00012 0.00008 NA 0.00015 0.00014 NA 0.00025 0.00025 NA 0.0009 0.0008 11.8

Barium (Ba) mg/L 0.006 0.006 0.0 0.00661 0.00652 1.4 0.00652 0.00653 0.2 0.007 0.00669 4.5 0.01 0.01 NA 0.0051 0.0053 3.8

Beryllium (Be) mg/L 0.00005 0.00005 NA 0.00005 0.00005 NA 0.000005 0.000005 NA 0.00001 0.00001 NA 0.0005 0.0005 NA 0.00001 0.00001 NA

Bismuth (Bi) mg/L 0.0005 0.0005 NA 0.00025 0.00025 NA 0.0000025 0.0000025 NA 0.0001 0.0001 NA NA NA NA 0.0001 0.0001 NA

Boron (B) mg/L 0.025 0.025 NA 0.005 0.005 NA 0.025 0.025 NA 0.005 0.005 NA 0.05 0.05 NA 0.005 0.005 NA

Cadmium (Cd) mg/L 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000006 0.0000025 NA 0.00001 0.000006 NA 0.00002 0.000021 NA 0.000006 0.000005 NA

Calcium (Ca) mg/L 9.31 9.13 2.0 7.09 7.04 0.7 7.85 8.08 2.9 7.43 7.3 1.8 6.87 6.94 1.0 6 6 0.0

Chromium (Cr) mg/L 0.0005 0.0005 NA 0.00024 0.00005 NA 0.00005 0.00005 NA 0.0001 0.0001 NA 0.0005 0.0005 NA 0.0001 0.0001 NA

Cobalt (Co) mg/L 0.00025 0.00025 NA 0.00005 0.00005 NA 0.000008 0.000009 NA 0.000013 0.000008 NA 0.00015 0.00015 NA 0.0001 0.0001 NA

Copper (Cu) mg/L 0.0005 0.0003 NA 0.00031 0.00029 NA 0.00022 0.00021 NA 0.0009 0.00073 NA 0.0005 0.0005 NA 0.0002 0.0003 NA

Iron (Fe) mg/L 0.052 0.052 0.0 0.012 0.005 NA 0.007 0.007 0.0 0.011 0.007 44.4 0.015 0.015 NA 0.005 0.005 NA

Lead (Pb) mg/L 0.0001 0.0001 NA 0.000025 0.000025 NA 0.000029 0.000021 NA 0.000243 0.000026 NA 0.00025 0.00025 NA 0.0001 0.0001 NA

Lithium (Li) mg/L 0.0025 0.0025 NA 0.00117 0.00119 NA 0.0015 0.0016 NA 0.0016 0.0017 6.1 0.0025 0.0025 NA 0.0005 0.001 NA

Magnesium (Mg) mg/L 2.71 2.65 2.2 1.03 1.03 0.0 1.19 1.15 3.4 1.02 0.98 4.0 0.95 0.95 0.0 0.84 0.89 5.8

Manganese (Mn) mg/L 0.012 0.012 0.0 0.000345 0.000266 25.9 0.00016 0.00014 NA 0.00045 0.00031 NA 0.0007 0.00147 NA 0.0003 0.0003 NA

Mercury (Hg) mg/L 0.000025 0.000025 NA 0.000005 0.000005 NA 0.000001 0.000001 NA 0.00001 0.00001 NA 0.00001 0.00001 NA 0.00001 0.00001 NA

Molybdenum (Mo) mg/L 0.0005 0.0005 NA 0.00225 0.00223 0.9 0.0022 0.00224 1.8 0.00232 0.00222 4.4 0.0022 0.0022 NA 0.0018 0.0019 5.4

Nickel (Ni) mg/L 0.0005 0.0005 NA 0.00025 0.00025 NA 0.00005 0.00003 NA 0.00019 0.00006 NA 0.0005 0.0005 NA 0.0001 0.0001 NA

Phosphorus (P) mg/L NA NA NA 0.15 0.15 NA NA NA NA NA NA NA NA NA NA 0.015 0.015 NA

Potassium (K) mg/L 0.24 0.24 NA 0.811 0.815 0.5 0.84 0.79 6.1 0.79 0.78 1.3 1 1 NA 0.68 0.73 7.1

Selenium (Se) mg/L 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00002 0.00002 NA 0.000005 0.000005 NA 0.0005 0.0005 NA 0.0001 0.0001 NA

Silicon (Si) mg/L 3.32 3.26 1.8 3.6 3.66 1.7 4.5 4.58 1.8 3.96 4.16 4.9 NA NA NA 4.03 4.25 5.3

Silver (Ag) mg/L 0.00001 0.00001 NA 0.000005 0.000005 NA 0.0000025 0.0000025 NA 0.000025 0.000025 NA 0.00001 0.00001 NA 0.000025 0.000025 NA

Sodium (Na) mg/L 0.88 0.84 4.7 1.64 1.63 0.6 1.88 1.85 1.6 1.64 1.52 7.6 1 1 NA 1.41 1.49 5.5

Strontium (Sr) mg/L 0.059 0.058 1.7 0.043 0.0429 0.2 0.0469 0.0474 1.1 0.0434 0.0418 3.8 NA NA NA 0.0361 0.0374 3.5

Sulphur (S) mg/L 1.5 1.5 NA NA NA NA 5 5 NA NA NA NA NA NA NA NA NA NA

Tellurium (Te) mg/L NA NA NA NA NA NA NA NA NA 0.0001 0.0001 NA NA NA NA 0.0001 0.0001 NA

Thallium (Tl) mg/L 0.000025 0.000025 NA 0.000005 0.000005 NA 0.000001 0.000001 NA 0.00001 0.00001 NA 0.0001 0.0001 NA 0.00001 0.00001 NA

Thorium (Th) mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.00005 0.00005 NA

Tin (Sn) mg/L 0.0025 0.0025 NA 0.00005 0.00005 NA 0.0001 0.0001 NA 0.00003 0.00001 NA 0.00025 0.00025 NA 0.0001 0.0001 NA

Titanium (Ti) mg/L 0.0025 0.0025 NA 0.005 0.005 NA 0.00025 0.00025 NA 0.0001 0.0001 NA 0.005 0.005 NA 0.0005 0.0005 NA

Uranium (U) mg/L 0.00005 0.00005 NA 0.000936 0.000916 2.2 0.00147 0.00151 2.7 0.00109 0.00104 4.7 0.00097 0.00105 NA 0.0009 0.0009 0.0

Vanadium (V) mg/L 0.0025 0.0025 NA 0.0005 0.0005 NA 0.0001 0.0001 NA 0.0004 0.000025 NA 0.0005 0.0005 NA 0.000025 0.000025 NA

Zinc (Zn) mg/L 0.0025 0.0025 NA 0.0005 0.0005 NA 0.0004 0.0004 NA 0.0017 0.0009 61.5 0.0025 0.0025 NA 0.001 0.0005 NA

Zirconium (Zr) mg/L 0.00025 0.00025 NA NA NA NA 0.00005 0.00005 NA 0.00005 0.00005 NA NA NA NA 0.001 0.001 NA

Notes:

RPD - Relative percent difference

NA - Not applicable when values are less than five times the detection limit (see methods).

Red and italicized values exceed the 20% relative percent difference and are more than five times the detection limit.

Red and bold values exceed the 50% relative percent difference and are more than five times the detection limit.
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Appendix 3b.  QA/QC Relative Percent Difference Data for Water Quality Duplicates

Site H2 H2 H2 H2 H2 H2 H2 H2 H2 H3T H3T H3T H4P H4P H4P H4P H4P H4P

Duplicate Set ID H2|14-Sep-11 H2|17-Jul-12 H2|26-Sep-08 H3T|14-Aug-12 H4P|14-Jun-12 H4P|26-Sep-08

Date Sampled 14-Sep-11 14-Sep-11 14-Sep-11 17-Jul-12 17-Jul-12 17-Jul-12 26-Sep-08 26-Sep-08 26-Sep-08 14-Aug-12 14-Aug-12 14-Aug-12 14-Jun-12 14-Jun-12 14-Jun-12 26-Sep-08 26-Sep-08 26-Sep-08

Lab Sample ID BN9032 BN9033 RPD (%) L1180780 L1180780 RPD (%) A852093 L93476 RPD (%) L1194314 L1194314 RPD (%) L1162642 L1162642 RPD (%) A852093 L93471 RPD (%)

Total Metals (cont'd)

Sulphur (S) mg/L 4 4 NA NA NA NA NA 4 NA NA NA NA NA NA NA NA 1.5 NA

Tellurium (Te) mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Thallium (Tl) mg/L 0.000025 0.000025 NA 0.000005 0.000005 NA 0.000003 0.000003 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.00001 0.000001 NA

Thorium (Th) mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Tin (Sn) mg/L 0.0025 0.0025 NA 0.00005 0.00005 NA 0.00002 0.00002 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00002 0.00002 NA

Titanium (Ti) mg/L 0.0025 0.0025 NA 0.005 0.005 NA 0.0014 0.0014 0.0 0.005 0.005 NA 0.005 0.005 NA 0.0001 0.00025 NA

Uranium (U) mg/L 0.0003 0.0003 NA 0.000316 0.000314 0.6 0.000408 0.000408 0.0 0.000208 0.0002 3.9 0.000048 0.000045 NA 0.000113 0.000113 0.0

Vanadium (V) mg/L 0.0025 0.0025 NA 0.0005 0.0005 NA 0.0003 0.0003 0.0 0.0005 0.0005 NA 0.0005 0.0005 NA 0.000025 0.0001 NA

Zinc (Zn) mg/L 0.0025 0.0025 NA 0.0015 0.0015 NA 0.0014 0.0014 0.0 0.0015 0.0015 NA 0.0015 0.0015 NA 0.0005 0.0005 NA

Zirconium (Zr) mg/L 0.00025 0.00025 NA NA NA NA 0.001 0.00005 NA NA NA NA NA NA NA 0.001 0.00005 NA

Dissolved Metals

Aluminum (Al) mg/L 0.01 0.01 NA 0.016 0.017 6.1 0.0125 0.0125 0.0 0.0193 0.0193 0.0 0.0197 0.019 3.6 0.0054 0.0054 0.0

Antimony (Sb) mg/L 0.00025 0.00025 NA 0.00005 0.00005 NA 0.0002 0.00002 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.0001 0.00001 NA

Arsenic (As) mg/L 0.0006 0.0006 0.0 0.00047 0.00043 NA 0.00055 0.00055 0.0 0.00005 0.00011 NA 0.00023 0.00023 NA 0.00037 0.00037 0.0

Barium (Ba) mg/L 0.01 0.011 9.5 0.00746 0.0074 0.8 0.0107 0.0107 0.0 0.00708 0.00708 0.0 0.00405 0.00403 0.5 0.00652 0.00652 0.0

Beryllium (Be) mg/L 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00001 0.000005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00001 0.000005 NA

Bismuth (Bi) mg/L 0.0005 0.0005 NA 0.00025 0.00025 NA 0.0001 0.0000025 NA 0.00025 0.00025 NA 0.00025 0.00025 NA 0.0001 0.0000025 NA

Boron (B) mg/L 0.025 0.025 NA 0.005 0.005 NA 0.005 0.025 NA 0.005 0.005 NA 0.005 0.005 NA 0.005 0.025 NA

Cadmium (Cd) mg/L 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000023 0.000023 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000007 0.000007 NA

Calcium (Ca) mg/L 13.3 15.1 12.7 9.91 9.93 0.2 13.1 13.1 0.0 6.89 6.91 0.3 12.9 13 0.8 20.7 20.7 0.0

Chromium (Cr) mg/L 0.0005 0.0005 NA 0.00005 0.00005 NA 0.0001 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.0001 0.00005 NA

Cobalt (Co) mg/L 0.00025 0.00025 NA 0.00005 0.00005 NA 0.000014 0.000014 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.000012 0.000012 NA

Copper (Cu) mg/L 0.0006 0.0005 NA 0.0007 0.00047 NA 0.0006 0.0006 0.0 0.00031 0.00029 NA 0.00146 0.00146 0.0 0.00069 0.00069 0.0

Iron (Fe) mg/L 0.009 0.01 NA 0.005 0.005 NA 0.01 0.01 0.0 0.005 0.005 NA 0.005 0.005 NA 0.003 0.003 NA

Lead (Pb) mg/L 0.0001 0.0001 NA 0.000025 0.000025 NA 0.000305 0.000305 0.0 0.000025 0.000025 NA 0.000025 0.000025 NA 0.000027 0.000027 0.0

Lithium (Li) mg/L 0.0025 0.0025 NA 0.00025 0.00025 NA 0.0007 0.0007 NA 0.00025 0.00025 NA 0.00025 0.00025 NA 0.0005 0.00025 NA

Magnesium (Mg) mg/L 2.09 2.17 3.8 1.51 1.55 2.6 1.95 1.95 0.0 0.63 0.63 0.0 2.17 2.25 3.6 2.42 2.42 0.0

Manganese (Mn) mg/L 0.0005 0.0005 NA 0.000759 0.000796 4.8 0.00097 0.00097 0.0 0.000144 0.000113 NA 0.000193 0.000197 NA 0.00028 0.00028 0.0

Mercury (Hg) mg/L 0.00001 0.00001 NA 0.000005 0.000005 NA 0.00001 0.000005 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.00001 0.000005 NA

Molybdenum (Mo) mg/L 0.0005 0.001 NA 0.000878 0.00086 2.1 0.00107 0.00107 0.0 0.00114 0.00129 12.3 0.000136 0.000135 NA 0.00023 0.00023 0.0

Nickel (Ni) mg/L 0.0005 0.0005 NA 0.00025 0.00025 NA 0.00009 0.00009 NA 0.00025 0.00025 NA 0.00025 0.00025 NA 0.0001 0.0001 NA

Phosphorus (P) mg/L NA NA NA 0.15 0.15 NA NA NA NA 0.15 0.15 NA 0.15 0.15 NA NA NA NA

Potassium (K) mg/L 1.17 1.2 2.5 0.791 0.783 1.0 1.2 1.2 0.0 0.532 0.542 1.9 0.185 0.19 NA 0.22 0.22 NA

Selenium (Se) mg/L 0.00005 0.00005 NA 0.00005 0.00005 NA 0.000005 0.00002 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.000005 0.00002 NA

Silicon (Si) mg/L 3.8 3.79 0.3 3.34 3.39 1.5 4 4 0.0 3.06 3.06 0.0 2.68 2.71 1.1 3.31 3.31 0.0

Silver (Ag) mg/L 0.00001 0.00001 NA 0.000005 0.000005 NA 0.000025 0.0000025 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000025 0.0000025 NA

Sodium (Na) mg/L 1.53 1.57 2.6 0.98 0.975 0.5 1.5 1.5 0.0 0.931 0.933 0.2 0.554 0.556 0.4 0.88 0.88 0.0

Strontium (Sr) mg/L 0.051 0.052 1.9 0.0312 0.0309 1.0 0.0498 0.0498 0.0 0.0194 0.0214 9.8 0.0354 0.034 4.0 0.0541 0.0541 0.0

Sulphur (S) mg/L 1.5 3 NA NA NA NA NA 3 NA NA NA NA NA NA NA NA 1.5 NA

Tellurium (Te) mg/L NA NA NA NA NA NA 0.0001 NA NA NA NA NA NA NA NA 0.0001 NA NA

Thallium (Tl) mg/L 0.000025 0.000025 NA 0.000005 0.000005 NA 0.00001 0.000001 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.00001 0.000001 NA

Thorium (Th) mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Tin (Sn) mg/L 0.0025 0.0025 NA 0.00005 0.00005 NA 0.00001 0.00001 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.000005 0.000005 NA

Titanium (Ti) mg/L 0.0025 0.0025 NA 0.005 0.005 NA 0.0001 0.00025 NA 0.005 0.005 NA 0.005 0.005 NA 0.0001 0.00025 NA

Uranium (U) mg/L 0.0003 0.0003 NA 0.00027 0.000269 0.4 0.000365 0.000365 0.0 0.000173 0.00019 9.4 0.000037 0.000036 NA 0.000116 0.000116 0.0

Vanadium (V) mg/L 0.0025 0.0025 NA 0.0005 0.0005 NA 0.000025 0.0001 NA 0.0005 0.0005 NA 0.0005 0.0005 NA 0.000025 0.0001 NA

Zinc (Zn) mg/L 0.0025 0.0025 NA 0.0005 0.0005 NA 0.0031 0.0031 0.0 0.0005 0.0005 NA 0.0005 0.0005 NA 0.0009 0.0009 0.0

Zirconium (Zr) mg/L 0.00025 0.00025 NA NA NA NA 0.00005 0.00005 NA NA NA NA NA NA NA 0.00005 0.00005 NA

Notes:

RPD - Relative percent difference

NA - Not applicable when values are less than five times the detection limit (see methods).

Red and italicized values exceed the 20% relative percent difference and are more than five times the detection limit.

Red and bold values exceed the 50% relative percent difference and are more than five times the detection limit.
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Appendix 3b.  QA/QC Relative Percent Difference Data for Water Quality Duplicates

Site H5 H5 H5 H5 H5 H5 H5 H5 H5 J1 J1 J1 J1 J1 J1 J1 J1 J1

Duplicate Set ID H5|25-Jun-12 H5|4-Apr-11 H5|8-Sep-11 J1|18-Nov-11 J1|31-May-12 J1|8-Jun-11

Date Sampled 25-Jun-12 25-Jun-12 25-Jun-12 4-Apr-11 4-Apr-11 4-Apr-11 8-Sep-11 8-Sep-11 8-Sep-11 18-Nov-11 18-Nov-11 18-Nov-11 31-May-12 31-May-12 31-May-12 8-Jun-11 8-Jun-11 8-Jun-11

Lab Sample ID L1169199 L1169199 RPD (%) AH2976 AH2977 RPD (%) BM4699 BM4700 RPD (%) CE3412 CE3426 RPD (%) L1155766 L1155766 RPD (%) AS2859 AS2864 RPD (%)

Total Metals (cont'd)

Sulphur (S) mg/L NA NA NA 5 4 NA 4 4 NA 5 5 NA NA NA NA 1.5 1.5 NA

Tellurium (Te) mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Thallium (Tl) mg/L 0.000005 0.000005 NA 0.000025 0.000025 NA 0.000025 0.000025 NA 0.000001 0.000001 NA 0.000005 0.000005 NA 0.000025 0.000025 NA

Thorium (Th) mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Tin (Sn) mg/L 0.00005 0.00005 NA 0.0025 0.0025 NA 0.0025 0.0025 NA 0.00004 0.00006 NA 0.00005 0.00005 NA 0.0025 0.0025 NA

Titanium (Ti) mg/L 0.005 0.005 NA 0.0025 0.0025 NA 0.0025 0.0025 NA 0.00025 0.00025 NA 0.005 0.005 NA 0.014 0.015 NA

Uranium (U) mg/L 0.000041 0.000039 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.0011 0.00109 0.9 0.000152 0.000153 0.7 0.0002 0.0002 NA

Vanadium (V) mg/L 0.0005 0.0005 NA 0.0025 0.0025 NA 0.0025 0.0025 NA 0.0001 0.0001 NA 0.0005 0.0005 NA 0.0025 0.0025 NA

Zinc (Zn) mg/L 0.0087 0.0069 NA 0.0025 0.0025 NA 0.0025 0.0025 NA 0.0004 0.0002 NA 0.0015 0.0015 NA 0.0025 0.005 NA

Zirconium (Zr) mg/L NA NA NA 0.00025 0.00025 NA 0.00025 0.00025 NA 0.00005 0.00005 NA NA NA NA 0.00025 0.00025 NA

Dissolved Metals

Aluminum (Al) mg/L 0.035 0.0347 0.9 0.004 0.004 NA 0.008 0.008 NA 0.0056 0.0028 66.7 0.0158 0.0156 1.3 0.023 0.023 0.0

Antimony (Sb) mg/L 0.00005 0.00005 NA 0.000025 0.000025 NA 0.00025 0.00025 NA 0.00001 0.00001 NA 0.00005 0.00005 NA 0.00025 0.00025 NA

Arsenic (As) mg/L 0.00015 0.00015 NA 0.0001 0.0001 NA 0.00005 0.0001 NA 0.00016 0.00015 6.5 0.00012 0.00014 NA 0.0001 0.0001 NA

Barium (Ba) mg/L 0.00522 0.00517 1.0 0.01 0.01 0.0 0.01 0.01 0.0 0.0114 0.0112 1.8 0.00565 0.00587 3.8 0.005 0.005 NA

Beryllium (Be) mg/L 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.000005 0.000005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA

Bismuth (Bi) mg/L 0.00025 0.00025 NA 0.0005 0.0005 NA 0.0005 0.0005 NA 0.0000025 0.0000025 NA 0.00025 0.00025 NA 0.0005 0.0005 NA

Boron (B) mg/L 0.005 0.005 NA 0.025 0.025 NA 0.025 0.025 NA 0.025 0.025 NA 0.005 0.005 NA 0.025 0.025 NA

Cadmium (Cd) mg/L 0.000027 0.000026 NA 0.00003 0.00002 NA 0.00003 0.00003 NA 0.000006 0.000008 NA 0.000005 0.000005 NA 0.000005 0.000005 NA

Calcium (Ca) mg/L 8 7.96 0.5 16.4 16 2.5 15 15.5 3.3 31.4 30.6 2.6 14.3 14.3 0.0 12.8 12.2 4.8

Chromium (Cr) mg/L 0.00005 0.00005 NA 0.0005 0.0005 NA 0.0005 0.0005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.0005 0.0005 NA

Cobalt (Co) mg/L 0.00005 0.00005 NA 0.00025 0.00025 NA 0.00025 0.00025 NA 0.000013 0.000009 NA 0.00005 0.00005 NA 0.00025 0.00025 NA

Copper (Cu) mg/L 0.00787 0.00791 0.5 0.0016 0.0016 0.0 0.0029 0.0029 0.0 0.00022 0.00021 NA 0.00053 0.00053 NA 0.0007 0.0008 NA

Iron (Fe) mg/L 0.013 0.013 NA 0.0025 0.0025 NA 0.0025 0.0025 NA 0.001 0.003 NA 0.005 0.005 NA 0.015 0.012 NA

Lead (Pb) mg/L 0.000025 0.000025 NA 0.0001 0.0001 NA 0.0001 0.0001 NA 0.000013 0.000014 NA 0.000025 0.000025 NA 0.0001 0.0001 NA

Lithium (Li) mg/L 0.00025 0.00025 NA 0.0025 0.0025 NA 0.0025 0.0025 NA 0.0009 0.0009 NA 0.00066 0.00025 NA 0.0025 0.0025 NA

Magnesium (Mg) mg/L 1.39 1.39 0.0 2.91 2.84 2.4 2.81 2.89 2.8 11.7 11.3 3.5 3.87 3.83 1.0 3.39 3.39 0.0

Manganese (Mn) mg/L 0.00074 0.000714 3.6 0.0005 0.0005 NA 0.0005 0.0005 NA 0.00067 0.000025 NA 0.000465 0.000426 8.8 0.0005 0.0005 NA

Mercury (Hg) mg/L 0.000005 0.000005 NA 0.000025 0.000025 NA 0.00001 0.00001 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.00001 0.00001 NA

Molybdenum (Mo) mg/L 0.000071 0.000066 NA 0.0005 0.0005 NA 0.0005 0.0005 NA 0.00025 0.00023 NA 0.000071 0.000079 NA 0.0005 0.0005 NA

Nickel (Ni) mg/L 0.00051 0.00054 NA 0.0005 0.0005 NA 0.0005 0.0005 NA 0.0001 0.00009 NA 0.00025 0.00025 NA 0.0005 0.0005 NA

Phosphorus (P) mg/L 0.15 0.15 NA NA NA NA NA NA NA NA NA NA 0.15 0.15 NA NA NA NA

Potassium (K) mg/L 0.349 0.357 2.3 0.66 0.65 1.5 0.62 0.64 3.2 0.54 0.51 5.7 0.252 0.261 3.5 0.23 0.23 NA

Selenium (Se) mg/L 0.0001 0.00011 NA 0.0002 0.0002 NA 0.0001 0.0001 NA 0.00029 0.00026 10.9 0.0001 0.00011 NA 0.00005 0.00005 NA

Silicon (Si) mg/L 2.71 2.73 0.7 2.92 2.87 1.7 3.18 3.29 3.4 2.59 2.5 3.5 2.73 2.72 0.4 2.56 2.48 3.2

Silver (Ag) mg/L 0.000005 0.000005 NA 0.00001 0.00001 NA 0.00001 0.00001 NA 0.0000025 0.0000025 NA 0.000005 0.000005 NA 0.00001 0.00001 NA

Sodium (Na) mg/L 0.506 0.507 0.2 1.17 1.16 0.9 1.03 1.09 5.7 1.57 1.49 5.2 0.526 0.543 3.2 0.51 0.51 0.0

Strontium (Sr) mg/L 0.0232 0.022 5.3 0.048 0.049 2.1 0.048 0.049 2.1 0.18 0.177 1.7 0.0547 0.0568 3.8 0.055 0.054 1.8

Sulphur (S) mg/L NA NA NA 6 5 NA 4 4 NA 5 5 NA NA NA NA 1.5 1.5 NA

Tellurium (Te) mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Thallium (Tl) mg/L 0.000005 0.000005 NA 0.000025 0.000025 NA 0.000025 0.000025 NA 0.000001 0.000001 NA 0.000005 0.000005 NA 0.000025 0.000025 NA

Thorium (Th) mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Tin (Sn) mg/L 0.00005 0.00005 NA 0.0025 0.0025 NA 0.0025 0.0025 NA 0.00001 0.00004 NA 0.00005 0.00005 NA 0.0025 0.0025 NA

Titanium (Ti) mg/L 0.005 0.005 NA 0.0025 0.0025 NA 0.0025 0.0025 NA 0.00025 0.00025 NA 0.005 0.005 NA 0.0025 0.0025 NA

Uranium (U) mg/L 0.000019 0.000018 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00107 0.00106 0.9 0.000124 0.000131 5.5 0.0001 0.0001 NA

Vanadium (V) mg/L 0.0005 0.0005 NA 0.0025 0.0025 NA 0.0025 0.0025 NA 0.0001 0.0001 NA 0.0005 0.0005 NA 0.0025 0.0025 NA

Zinc (Zn) mg/L 0.0035 0.0034 NA 0.0025 0.0025 NA 0.0025 0.0025 NA 0.0005 0.0004 NA 0.0012 0.0005 NA 0.0025 0.0025 NA

Zirconium (Zr) mg/L NA NA NA 0.00025 0.00025 NA 0.00025 0.00025 NA 0.00005 0.00005 NA NA NA NA 0.00025 0.00025 NA

Notes:

RPD - Relative percent difference

NA - Not applicable when values are less than five times the detection limit (see methods).

Red and italicized values exceed the 20% relative percent difference and are more than five times the detection limit.

Red and bold values exceed the 50% relative percent difference and are more than five times the detection limit.

Page 19 of 22



Appendix 3b.  QA/QC Relative Percent Difference Data for Water Quality Duplicates

Site J2 J2 J2 NT1 NT1 NT1 NT2 NT2 NT2 NT2 NT2 NT2 NT2 NT2 NT2 NT2 NT2 NT2

Duplicate Set ID J2|14-Jul-11 NT1|18-Jul-13 NT2|15-Feb-12 NT2|16-May-12 NT2|19-Apr-12 NT2|24-May-12

Date Sampled 14-Jul-11 14-Jul-11 14-Jul-11 18-Jul-13 18-Jul-13 18-Jul-13 15-Feb-12 15-Feb-12 15-Feb-12 16-May-12 16-May-12 16-May-12 19-Apr-12 19-Apr-12 19-Apr-12 24-May-12 24-May-12 24-May-12

Lab Sample ID AZ8708 AZ8709 RPD (%) L1335369 L1335369 RPD (%) CT1046 CT1069 RPD (%) L1148893 L1148893 RPD (%) DF7269 DF7270 RPD (%) L1152347 L1152347 RPD (%)

Total Metals (cont'd)

Sulphur (S) mg/L 1.5 1.5 NA NA NA NA 5 5 NA NA NA NA 5 5 NA NA NA NA

Tellurium (Te) mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Thallium (Tl) mg/L 0.000025 0.000025 NA 0.000015 0.000016 NA 0.000004 0.000006 NA 0.00002 0.000017 NA 0.0000074 0.0000093 NA 0.000017 0.000017 NA

Thorium (Th) mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Tin (Sn) mg/L 0.0025 0.0025 NA 0.00005 0.00005 NA 0.0004 0.0001 NA 0.00005 0.00005 NA 0.00024 0.00029 NA 0.00005 0.00005 NA

Titanium (Ti) mg/L 0.0025 0.0025 NA 0.047 0.048 NA 0.0017 0.0012 NA 0.062 0.051 19.5 0.00607 0.00781 25.1 0.049 0.05 NA

Uranium (U) mg/L 0.00005 0.00005 NA 0.000178 0.00018 1.1 0.000383 0.000394 2.8 0.000361 0.000351 2.8 0.000346 0.000345 0.3 0.000333 0.000314 5.9

Vanadium (V) mg/L 0.0025 0.0025 NA 0.0013 0.0013 NA 0.0001 0.0001 NA 0.0017 0.0014 NA 0.00027 0.00027 NA 0.0012 0.0012 NA

Zinc (Zn) mg/L 0.0025 0.0025 NA 0.0036 0.0034 NA 0.0003 0.0002 NA 0.0045 0.0036 NA 0.00193 0.00201 4.1 0.0034 0.0033 NA

Zirconium (Zr) mg/L 0.00025 0.00025 NA NA NA NA 0.00005 0.00005 NA NA NA NA 0.00005 0.00011 NA NA NA NA

Dissolved Metals

Aluminum (Al) mg/L 0.059 0.061 3.3 0.0153 0.0176 14.0 0.0095 0.0089 6.5 0.0643 0.0641 0.3 0.0403 0.0403 0.0 0.0575 0.0557 3.2

Antimony (Sb) mg/L 0.00025 0.00025 NA 0.00005 0.00005 NA 0.00001 0.00001 NA 0.00005 0.00005 NA 0.00001 0.00001 NA 0.00005 0.00005 NA

Arsenic (As) mg/L 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00003 0.00001 NA 0.00005 0.00005 NA 0.000042 0.000064 NA 0.00005 0.00005 NA

Barium (Ba) mg/L 0.004 0.004 NA 0.0054 0.0054 0.0 0.00947 0.0099 4.4 0.00477 0.00491 2.9 0.00794 0.00797 0.4 0.00476 0.00464 2.6

Beryllium (Be) mg/L 0.00005 0.00005 NA 0.00005 0.00005 NA 0.000005 0.000005 NA 0.00005 0.00005 NA 0.000005 0.000005 NA 0.00005 0.00005 NA

Bismuth (Bi) mg/L 0.0005 0.0005 NA 0.00025 0.00025 NA 0.0000025 0.0000025 NA 0.00025 0.00025 NA 0.0000025 0.0000025 NA 0.00025 0.00025 NA

Boron (B) mg/L 0.025 0.025 NA 0.005 0.005 NA 0.025 0.025 NA 0.005 0.005 NA 0.025 0.025 NA 0.005 0.005 NA

Cadmium (Cd) mg/L 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000006 0.0000025 NA 0.000005 0.000005 NA 0.0000025 0.0000025 NA 0.000005 0.000005 NA

Calcium (Ca) mg/L 3.36 3.49 3.8 8.19 8.3 1.3 14.6 13.5 7.8 6.47 6.52 0.8 10 10.5 4.9 6.69 6.56 2.0

Chromium (Cr) mg/L 0.0005 0.0005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00014 NA 0.0001 0.00005 NA

Cobalt (Co) mg/L 0.00025 0.00025 NA 0.00005 0.00005 NA 0.000051 0.000039 26.7 0.0001 0.00011 NA 0.0000827 0.0000842 1.8 0.00012 0.00011 NA

Copper (Cu) mg/L 0.0009 0.001 NA 0.00035 0.00037 NA 0.00034 0.00031 9.2 0.00063 0.00063 NA 0.000599 0.000622 3.8 0.0006 0.00057 NA

Iron (Fe) mg/L 0.016 0.022 NA 0.02 0.024 NA 0.062 0.051 19.5 0.047 0.046 NA 0.128 0.134 4.6 0.043 0.043 NA

Lead (Pb) mg/L 0.0001 0.0003 NA 0.000025 0.000025 NA 0.000009 0.00001 NA 0.000025 0.000025 NA 0.0000243 0.000029 NA 0.000025 0.000025 NA

Lithium (Li) mg/L 0.0025 0.0025 NA 0.00075 0.00088 NA 0.0016 0.0016 NA 0.00069 0.00056 NA 0.00103 0.00106 NA 0.00067 0.00096 NA

Magnesium (Mg) mg/L 1.12 1.1 1.8 0.95 0.97 2.1 2 2.1 4.9 0.74 0.75 1.3 1.42 1.49 4.8 0.76 0.76 0.0

Manganese (Mn) mg/L 0.0005 0.0005 NA 0.00273 0.00287 5.0 0.00434 0.0038 13.3 0.00407 0.00415 1.9 0.00531 0.00562 5.7 0.00323 0.00323 0.0

Mercury (Hg) mg/L 0.00001 0.00001 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000005 0.000005 NA

Molybdenum (Mo) mg/L 0.0005 0.0005 NA 0.000304 0.000306 0.7 0.00065 0.00059 9.7 0.000222 0.000239 NA 0.000393 0.000435 10.1 0.000229 0.000252 NA

Nickel (Ni) mg/L 0.0005 0.0005 NA 0.00115 0.00117 NA 0.00112 0.00096 15.4 0.00092 0.00096 NA 0.00107 0.00115 7.2 0.001 0.00102 NA

Phosphorus (P) mg/L NA NA NA 0.15 0.15 NA NA NA NA 0.15 0.15 NA NA NA NA 0.15 0.15 NA

Potassium (K) mg/L 0.17 0.18 NA 0.968 0.98 1.2 1.65 1.7 3.0 0.736 0.74 0.5 1.17 1.21 3.4 0.728 0.723 0.7

Selenium (Se) mg/L 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00006 0.00006 NA 0.00005 0.00005 NA 0.00005 0.000045 NA 0.00005 0.00005 NA

Silicon (Si) mg/L 2.65 2.79 5.1 1.81 1.86 2.7 3.44 3.31 3.9 2.56 2.58 0.8 3.66 3.79 3.5 2.44 2.45 0.4

Silver (Ag) mg/L 0.00001 0.00001 NA 0.000005 0.000005 NA 0.0000025 0.0000025 NA 0.000005 0.000005 NA 0.0000025 0.0000025 NA 0.000005 0.000005 NA

Sodium (Na) mg/L 0.41 0.41 0.0 0.632 0.647 2.3 1.82 1.89 3.8 0.696 0.697 0.1 1.53 1.62 5.7 0.68 0.674 0.9

Strontium (Sr) mg/L 0.014 0.014 0.0 0.0379 0.0381 0.5 0.0747 0.0733 1.9 0.033 0.0347 5.0 0.0554 0.0559 0.9 0.0357 0.0361 1.1

Sulphur (S) mg/L 1.5 1.5 NA NA NA NA 5 5 NA NA NA NA 5 5 NA NA NA NA

Tellurium (Te) mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Thallium (Tl) mg/L 0.000025 0.000025 NA 0.000005 0.000005 NA 0.000004 0.000004 NA 0.000005 0.000005 NA 0.0000055 0.0000067 NA 0.000005 0.000005 NA

Thorium (Th) mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Tin (Sn) mg/L 0.0025 0.0025 NA 0.00005 0.00005 NA 0.0001 0.0001 NA 0.00005 0.00005 NA 0.0001 0.0001 NA 0.00005 0.00005 NA

Titanium (Ti) mg/L 0.0025 0.0025 NA 0.005 0.005 NA 0.00025 0.00025 NA 0.005 0.005 NA 0.00077 0.00064 NA 0.005 0.005 NA

Uranium (U) mg/L 0.00005 0.00005 NA 0.000116 0.000122 5.0 0.000374 0.00037 1.1 0.000204 0.000217 6.2 0.000337 0.000333 1.2 0.000224 0.000218 2.7

Vanadium (V) mg/L 0.0025 0.0025 NA 0.0005 0.0005 NA 0.0001 0.0001 NA 0.0005 0.0005 NA 0.0001 0.0001 NA 0.0005 0.0005 NA

Zinc (Zn) mg/L 0.0025 0.0025 NA 0.0005 0.0005 NA 0.0001 0.0002 NA 0.0015 0.0015 NA 0.00025 0.00037 NA 0.0012 0.0013 NA

Zirconium (Zr) mg/L 0.00025 0.00025 NA NA NA NA 0.00005 0.00005 NA NA NA NA 0.00005 0.00005 NA NA NA NA

Notes:

RPD - Relative percent difference

NA - Not applicable when values are less than five times the detection limit (see methods).

Red and italicized values exceed the 20% relative percent difference and are more than five times the detection limit.

Red and bold values exceed the 50% relative percent difference and are more than five times the detection limit.
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Appendix 3b.  QA/QC Relative Percent Difference Data for Water Quality Duplicates

Site NT2 NT2 NT2 NT2 NT2 NT2 NT2 NT2 NT2 S1 S1 S1 S1 S1 S1 S1 S1 S1

Duplicate Set ID NT2|26-Jun-12 NT2|5-Apr-11 NT2|8-Sep-11 S1|16-Oct-12 S1|24-Jul-07 S1|7-Jun-11

Date Sampled 26-Jun-12 26-Jun-12 26-Jun-12 5-Apr-11 5-Apr-11 5-Apr-11 8-Sep-11 8-Sep-11 8-Sep-11 16-Oct-12 16-Oct-12 16-Oct-12 24-Jul-07 24-Jul-07 24-Jul-07 7-Jun-11 7-Jun-11 7-Jun-11

Lab Sample ID L1169199 L1169199 RPD (%) AH2978 AH2981 RPD (%) BM4710 BM4711 RPD (%) L1225180 L1225180 RPD (%) L534562 L534562 RPD (%) AS2802 AS2804 RPD (%)

Total Metals (cont'd)

Sulphur (S) mg/L NA NA NA 6 5 NA 3 1.5 NA NA NA NA NA NA NA 1.5 1.5 NA

Tellurium (Te) mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Thallium (Tl) mg/L 0.000046 0.000076 NA 0.000025 0.000025 NA 0.000025 0.000025 NA 0.000005 0.000005 NA 0.0001 0.0001 NA 0.000025 0.000025 NA

Thorium (Th) mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Tin (Sn) mg/L 0.00005 0.00016 NA 0.0025 0.0025 NA 0.0025 0.0025 NA 0.00005 0.00005 NA 0.00025 0.00025 NA 0.0025 0.0025 NA

Titanium (Ti) mg/L 0.171 0.307 56.9 0.008 0.053 NA 0.035 0.028 22.2 0.005 0.005 NA 0.005 0.005 NA 0.0025 0.005 NA

Uranium (U) mg/L 0.0004 0.000575 35.9 0.0007 0.0007 0.0 0.0002 0.0002 NA 0.00317 0.00339 6.7 0.00206 0.00209 1.4 0.0009 0.0013 36.4

Vanadium (V) mg/L 0.0041 0.0074 NA 0.0025 0.0025 NA 0.0025 0.0025 NA 0.0005 0.0005 NA 0.015 0.015 NA 0.0025 0.0025 NA

Zinc (Zn) mg/L 0.0098 0.0167 NA 0.0025 0.0025 NA 0.0025 0.0025 NA 0.0015 0.0015 NA 0.0025 0.0095 NA 0.0025 0.0025 NA

Zirconium (Zr) mg/L NA NA NA 0.00025 0.00025 NA 0.00025 0.00025 NA NA NA NA NA NA NA 0.00025 0.00025 NA

Dissolved Metals

Aluminum (Al) mg/L 0.0365 0.0348 4.8 0.094 0.085 10.1 0.019 0.018 5.4 0.0081 0.0081 0.0 0.01 0.0096 NA 0.041 0.043 4.8

Antimony (Sb) mg/L 0.00005 0.00005 NA 0.000025 0.000025 NA 0.00025 0.00025 NA 0.00005 0.00005 NA 0.00025 0.00025 NA 0.00025 0.00025 NA

Arsenic (As) mg/L 0.00005 0.00005 NA 0.0001 0.0001 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00025 0.00025 NA 0.00005 0.00005 NA

Barium (Ba) mg/L 0.00503 0.00495 1.6 0.019 0.018 5.4 0.009 0.009 0.0 0.00937 0.00954 1.8 0.01 0.01 NA 0.005 0.005 NA

Beryllium (Be) mg/L 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.0005 0.0005 NA 0.00005 0.00005 NA

Bismuth (Bi) mg/L 0.00025 0.00025 NA 0.0005 0.0005 NA 0.0005 0.0005 NA 0.00025 0.00025 NA NA NA NA 0.0005 0.0005 NA

Boron (B) mg/L 0.005 0.005 NA 0.025 0.025 NA 0.025 0.025 NA 0.005 0.005 NA 0.05 0.05 NA 0.025 0.025 NA

Cadmium (Cd) mg/L 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.000005 0.000005 NA 0.0000085 0.0000085 NA 0.000005 0.000005 NA

Calcium (Ca) mg/L 6.05 5.99 1.0 20.9 21.6 3.3 11.7 12 2.5 17.2 17 1.2 15 14.7 2.0 6.16 6.18 0.3

Chromium (Cr) mg/L 0.00005 0.00005 NA 0.0005 0.0005 NA 0.0005 0.0005 NA 0.00005 0.00005 NA 0.0005 0.0005 NA 0.0005 0.0005 NA

Cobalt (Co) mg/L 0.00021 0.00021 NA 0.00025 0.00025 NA 0.00025 0.00025 NA 0.00005 0.00005 NA 0.00015 0.00015 NA 0.00025 0.00025 NA

Copper (Cu) mg/L 0.0007 0.00067 NA 0.0014 0.0014 0.0 0.0005 0.0005 NA 0.0001 0.00025 NA 0.0005 0.0005 NA 0.0005 0.0005 NA

Iron (Fe) mg/L 0.034 0.036 NA 0.113 0.112 0.9 0.029 0.026 10.9 0.005 0.005 NA 0.015 0.015 NA 0.01 0.011 NA

Lead (Pb) mg/L 0.000025 0.000025 NA 0.0001 0.0001 NA 0.0001 0.0001 NA 0.000025 0.000025 NA 0.00025 0.00025 NA 0.0001 0.0001 NA

Lithium (Li) mg/L 0.0007 0.00094 NA 0.0025 0.0025 NA 0.0025 0.0025 NA 0.00025 0.00053 NA 0.0025 0.0025 NA 0.0025 0.0025 NA

Magnesium (Mg) mg/L 0.73 0.72 1.4 4.03 4.14 2.7 1.58 1.61 1.9 1.4 1.39 0.7 1.16 1.17 0.9 0.55 0.55 0.0

Manganese (Mn) mg/L 0.00937 0.00989 5.4 0.001 0.002 NA 0.003 0.003 NA 0.00133 0.00161 19.0 0.00036 0.00031 NA 0.0005 0.0005 NA

Mercury (Hg) mg/L 0.000005 0.000005 NA 0.000025 0.000025 NA 0.00001 0.00001 NA 0.000005 0.000005 NA 0.00001 0.00001 NA 0.00001 0.00001 NA

Molybdenum (Mo) mg/L 0.000209 0.00022 NA 0.0005 0.0005 NA 0.0005 0.0005 NA 0.00343 0.00344 0.3 0.0027 0.0025 NA 0.0005 0.0005 NA

Nickel (Ni) mg/L 0.0013 0.00131 NA 0.0005 0.002 NA 0.001 0.001 NA 0.00025 0.00025 NA 0.0005 0.0005 NA 0.0005 0.0005 NA

Phosphorus (P) mg/L 0.15 0.15 NA NA NA NA NA NA NA 0.15 0.15 NA NA NA NA NA NA NA

Potassium (K) mg/L 0.88 0.832 5.6 0.84 0.85 1.2 1.56 1.58 1.3 0.767 0.74 3.6 1 1 NA 0.35 0.37 5.6

Selenium (Se) mg/L 0.00005 0.00005 NA 0.0002 0.0002 NA 0.00005 0.00005 NA 0.00005 0.00005 NA 0.0005 0.0005 NA 0.00005 0.00005 NA

Silicon (Si) mg/L 1.95 1.95 0.0 5.73 5.87 2.4 3.02 3.14 3.9 4.05 4.07 0.5 NA NA NA 2.44 2.43 0.4

Silver (Ag) mg/L 0.000005 0.000005 NA 0.00001 0.00001 NA 0.00001 0.00001 NA 0.000005 0.000005 NA 0.00001 0.00001 NA 0.00001 0.00001 NA

Sodium (Na) mg/L 0.56 0.539 3.8 2.27 2.3 1.3 1.26 1.3 3.1 1.71 1.68 1.8 1 1 NA 0.62 0.63 1.6

Strontium (Sr) mg/L 0.0283 0.0284 0.4 0.136 0.134 1.5 0.057 0.059 3.4 0.0672 0.0677 0.7 NA NA NA 0.023 0.023 0.0

Sulphur (S) mg/L NA NA NA 6 6 NA 1.5 3 NA NA NA NA NA NA NA 1.5 1.5 NA

Tellurium (Te) mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Thallium (Tl) mg/L 0.000005 0.000005 NA 0.000025 0.000025 NA 0.000025 0.000025 NA 0.000005 0.000005 NA 0.0001 0.0001 NA 0.000025 0.000025 NA

Thorium (Th) mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Tin (Sn) mg/L 0.00005 0.00005 NA 0.0025 0.0025 NA 0.0025 0.0025 NA 0.00005 0.00005 NA 0.00025 0.00025 NA 0.0025 0.0025 NA

Titanium (Ti) mg/L 0.005 0.005 NA 0.0025 0.0025 NA 0.0025 0.0025 NA 0.005 0.005 NA 0.005 0.005 NA 0.0025 0.0025 NA

Uranium (U) mg/L 0.000136 0.000134 1.5 0.0006 0.0006 0.0 0.0002 0.0002 NA 0.00336 0.00337 0.3 0.00207 0.00201 2.9 0.0006 0.0006 0.0

Vanadium (V) mg/L 0.0005 0.0005 NA 0.0025 0.0025 NA 0.0025 0.0025 NA 0.0005 0.0005 NA 0.015 0.015 NA 0.0025 0.0025 NA

Zinc (Zn) mg/L 0.0005 0.0005 NA 0.0025 0.0025 NA 0.0025 0.0025 NA 0.0005 0.0012 NA 0.0025 0.0025 NA 0.0025 0.0025 NA

Zirconium (Zr) mg/L NA NA NA 0.00025 0.00025 NA 0.00025 0.00025 NA NA NA NA NA NA NA 0.00025 0.00025 NA

Notes:

RPD - Relative percent difference

NA - Not applicable when values are less than five times the detection limit (see methods).

Red and italicized values exceed the 20% relative percent difference and are more than five times the detection limit.

Red and bold values exceed the 50% relative percent difference and are more than five times the detection limit.
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Appendix 3b.  QA/QC Relative Percent Difference Data for Water Quality Duplicates

Site S2 S2 S2 S2 S2 S2

Duplicate Set ID S2|14-Sep-11 S2|7-Jun-12

Date Sampled 14-Sep-11 14-Sep-11 14-Sep-11 7-Jun-12 7-Jun-12 7-Jun-12

Lab Sample ID BN9029 BN9030 RPD (%) L1159192 L1159192 RPD (%)

Total Metals (cont'd)

Sulphur (S) mg/L 1910 11 NA NA NA NA

Tellurium (Te) mg/L NA NA NA NA NA NA

Thallium (Tl) mg/L 0.00005 0.000025 NA 0.000005 0.000005 NA

Thorium (Th) mg/L NA NA NA NA NA NA

Tin (Sn) mg/L 0.005 0.0025 NA 0.00005 0.00005 NA

Titanium (Ti) mg/L 0.005 0.0025 NA 0.005 0.005 NA

Uranium (U) mg/L 0.0012 0.0017 34.5 0.00164 0.00169 3.0

Vanadium (V) mg/L 0.005 0.0025 NA 0.0005 0.0005 NA

Zinc (Zn) mg/L 0.005 0.0025 NA 0.0015 0.0015 NA

Zirconium (Zr) mg/L 0.0005 0.00025 NA NA NA NA

Dissolved Metals

Aluminum (Al) mg/L 0.014 0.012 NA 0.037 0.0358 3.3

Antimony (Sb) mg/L 0.00025 0.00025 NA 0.00005 0.00005 NA

Arsenic (As) mg/L 0.0001 0.0003 NA 0.00005 0.00005 NA

Barium (Ba) mg/L 0.006 0.006 0.0 0.00441 0.00444 0.7

Beryllium (Be) mg/L 0.00005 0.00005 NA 0.00005 0.00005 NA

Bismuth (Bi) mg/L 0.0005 0.0005 NA 0.00025 0.00025 NA

Boron (B) mg/L 0.025 0.025 NA 0.005 0.005 NA

Cadmium (Cd) mg/L 0.000005 0.000005 NA 0.000005 0.000005 NA

Calcium (Ca) mg/L 10.2 10.2 0.0 6.53 6.61 1.2

Chromium (Cr) mg/L 0.0005 0.0005 NA 0.00005 0.00005 NA

Cobalt (Co) mg/L 0.00025 0.00025 NA 0.00005 0.00005 NA

Copper (Cu) mg/L 0.0003 0.0004 NA 0.00037 0.00038 NA

Iron (Fe) mg/L 0.021 0.021 NA 0.015 0.015 NA

Lead (Pb) mg/L 0.0001 0.0003 NA 0.000025 0.000025 NA

Lithium (Li) mg/L 0.0025 0.0025 NA 0.00077 0.00075 NA

Magnesium (Mg) mg/L 1.12 1.16 3.5 0.65 0.67 3.0

Manganese (Mn) mg/L 0.002 0.002 NA 0.00153 0.00143 6.8

Mercury (Hg) mg/L 0.00001 0.00001 NA 0.000005 0.000005 NA

Molybdenum (Mo) mg/L 0.001 0.001 NA 0.00094 0.000928 1.3

Nickel (Ni) mg/L 0.0005 0.0005 NA 0.00025 0.00025 NA

Phosphorus (P) mg/L NA NA NA 0.15 0.15 NA

Potassium (K) mg/L 0.75 0.79 5.2 0.493 0.498 1.0

Selenium (Se) mg/L 0.00005 0.00005 NA 0.00005 0.00005 NA

Silicon (Si) mg/L 3.73 3.71 0.5 3.23 3.28 1.5

Silver (Ag) mg/L 0.00001 0.00001 NA 0.000005 0.000005 NA

Sodium (Na) mg/L 1.6 1.64 2.5 0.907 0.913 0.7

Strontium (Sr) mg/L 0.052 0.053 1.9 0.0295 0.0289 2.1

Sulphur (S) mg/L 1.5 1.5 NA NA NA NA

Tellurium (Te) mg/L NA NA NA NA NA NA

Thallium (Tl) mg/L 0.000025 0.000025 NA 0.000005 0.000005 NA

Thorium (Th) mg/L NA NA NA NA NA NA

Tin (Sn) mg/L 0.0025 0.0025 NA 0.00005 0.00005 NA

Titanium (Ti) mg/L 0.0025 0.0025 NA 0.005 0.005 NA

Uranium (U) mg/L 0.0019 0.002 5.1 0.00109 0.00108 0.9

Vanadium (V) mg/L 0.0025 0.0025 NA 0.0005 0.0005 NA

Zinc (Zn) mg/L 0.0025 0.0025 NA 0.0005 0.0005 NA

Zirconium (Zr) mg/L 0.00025 0.00025 NA NA NA NA

Notes:

RPD - Relative percent difference

NA - Not applicable when values are less than five times the detection limit (see methods).

Red and italicized values exceed the 20% relative percent difference and are more than five times the detection limit.

Red and bold values exceed the 50% relative percent difference and are more than five times the detection limit.
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