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1.0 INTRODUCTION 
 

The BC water quality guideline for sulphate has been established for water with hardnesses of 

up to 250 mg/L (as CaCO3).  At higher hardness values, the guideline indicates that site-specific 

testing is necessary using several species, since higher concentrations of water hardness in 

combination with sulphate may result in osmotic stress (BCMoE, 2013). 

Nautilus Environmental conducted testing for the AJAX Mine (KGHM International Ltd.), to 
evaluate the effects of sulphate and water hardness on the survival and reproduction of 
Ceriodaphnia dubia, growth of the alga Pseudokirchneriella subcapitata and development of 
rainbow trout (Oncorhynchus mykiss) through the embryo-alevin stages.   The purpose of the 
tests was to evaluate the sensitivity of these species to sulphate under the relatively high water 
hardness conditions that occur naturally at the Ajax Mine.  This report describes the results of 
these toxicity tests.  
 
2.0 METHODS 
 
Water samples were collected from Jacko Lake on October 30, 2014, for using in the C. dubia and 
P. subcapitata tests and arrived at the Nautilus Environmental laboratory on October 31, 2014. 
Additional samples were sampled on January 20 and 28 and February 4, 2015, for the O. mykiss 
embryo-alevin development test and arrived at the Nautilus Environmental laboratory on 
January 21, 29 and February 5, 2015.  Samples were collected in 20-L plastic buckets and were 
transported by overnight courier.   
 
Upon arrival, a portion of the water was amended with sulphate to ~1500 mg/L SO4 by 
addition of Ca2SO4*2H2O, MgSO4*7H20, Na2SO4 and K2SO4 in proportions that produced waters 
with ionic concentrations that are expected for the site; this amended samples was considered to 
be the 100% treatment.  C. dubia, P.subcapitata and O. mykiss were each exposed to a range of 
concentrations of sulphate by diluting this sulphate amended sample with untreated Jacko Lake 
water. Six nominal concentrations of sulphate were tested using C. dubia and P. subcapitata tests 
using a 0.67 times dilution series (i.e., 100, 67, 44, 30, 20, and 13%) and three concentrations were 
tested using O. mykiss (i.e., 100, 50 and 20%).  
 
Toxicity tests were performed following procedures described in Environment Canada (2007a; 
2007b; 1998) which are summarized in Tables 1, 2 and 3.   
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The O. mykiss embryo development test was performed on three concentrations and involved 
the 100% sulphate treated sample, a 50% dilution and a 20% dilution with unaltered Jacko site 
water. 
 
The unaltered Jacko Lake water was used as the negative control in all three tests (identified as 
the site control); however, a laboratory control was also tested in each test using the water that 
is usually used for culturing the test organisms. 
 
The C. dubia and P. subcapitata tests were conducted at 25 ± 1°C under 16:8 h light:dark 
photoperiod.  The O. mykiss embryo-alevin test was conducted at 15 ± 1°C. Solutions were 
renewed daily, at which time temperature, pH, dissolved oxygen and conductivity were 
measured, with the exception of the P. subcapitata test, which had no solution renewal. 
 
Test concentrations were analyzed for sulphate, calcium and magnesium at test initiation by 
ALS Environmental.  These same constituents were analyzed weekly in the O. mykiss test, and 
at test termination in both the O. mykiss and the C. dubia tests. Statistical analyses were 
conducted on the basis of averaged measured sulphate concentrations using CETIS (Tidepool 
Scientific Software, 2007). 
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Table 1. Summary of test conditions: Ceriodaphnia dubia survival and reproduction test. 

Test organism Ceriodaphnia dubia 

Test organism source In-house culture 

Test organism age <24 hr old neonates produced within 12 hr 
Test type Static-renewal (daily) 

Test duration 7 ± 1 day 

Test chamber 20 mL glass test tube 

Test solution volume 15 mL 

Number of replicates 10 

Number of organisms/chamber 1 

Control/dilution water Jacko Lake water used for control and dilution; 20% Perrier 
water used as a second laboratory control 

Test solution renewal Daily 

Feeding Daily, with 0.1 ml Pseudokirchneriella subcapitata and 0.05 mL 
digested yeast, cerophyll and trout chow (YCT) 

Light intensity 100 to 500 lux at water surface 

Test temperature 25 ± 1°C 

Light intensity 100 to 600 lux 

Photoperiod 16 hours light/8 hours dark 

Aeration None 

Test protocol Environment Canada (2007), EPS 1/RM/21 

Test endpoints Survival and reproduction 

Test acceptability criterion for controls ≥80% survival; ≥15 young per surviving control; ≥60% of 
controls producing three or more broods 

Reference Toxicant Sodium chloride 
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Table 2. Summary of test conditions: Pseudokirchneriella subcapitata growth inhibition test. 

Test organism Pseudokirchneriella subcapitata 

Test organism source 
In-house culture, obtained from Canadian Phycological 
Culture Centre, and originally isolated from Nitelva River, 
Norway. 

Test organism age 4 to 7 day old culture in logarithmic growth phase 

Test type Static 

Test duration 72 hours 

Test vessel Microplate 

Test volume 220 µL 

Test replicates 4 replicates per treatment; 8 replicates for control 

No. of organisms 10, 000 cells/mL 

Control water Deionized water with nutrients added 

Test solution renewal None 

Test temperature 24 ± 2°C 

Feeding None 

Light intensity 3600 to 4400 lux 

Photoperiod 24 hours light 

Aeration None 

Test protocol Environment Canada (2007b), EPS 1/RM/25 

Test endpoint Algal cell growth inhibition 

Test acceptability criteria for controls ≥ 16-fold increase in number of algal cells; CV ≤20%; no trend 

when analyzed using Mann-Kendall test 
Reference toxicant Zinc 
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Table 3. Summary of test conditions: rainbow trout embryo viability test. 

Test organism Oncorhynchus mykiss 

Test organism source Vancouver Island Trout Hatchery, Duncan, BC 

Test organism age <30 min post fertilization, <24 h old gametes 

Test type Static renewal 

Test duration 7 days 

Test vessel 2 L plastic containers 

Test volume 2 L 

Test replicates 4 test replicates per treatment 

No. of organisms 30 eggs per container 

Control water Dechlorinated water (hardness 12 mg/L CaCO3) 

Test solution renewal Daily 

Test temperature 14 ± 1°C 

Feeding None 

Light intensity Dark 

Photoperiod 24 h dark 

Aeration 6.5 ± 1 mL/min/L 

Test protocol Environment Canada (1998), EPS 1/RM/28; Canaria et al. 
(1999) 

Test endpoint Embryo viability 

Test acceptability criteria for controls Embryo viability ≥70% 
Reference toxicant Sodium dodecyl sulphate 
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3.0 RESULTS 
 
There were no adverse effects on C. dubia survival or reproduction or P. subcapitata growth  
across the range of sulphate concentrations tested, resulting in IC20 values that were greater 
than the highest test concentration (i.e., >1460 and >1470 mg/L SO4 respectively).   
 
Adverse effects were observed on survival and the percentage of normally-developed surviving 
alevins in the rainbow trout embryo-alevin test in all test solutions relative to the laboratory 
control.  However, there was an adverse effect in the unamended Jacko Lake water, regardless 
of addition of sulphate; Jacko Lake water produced 62.1% normal surviving alevins, compared 
with 89.9% in the laboratory control.  Thus, the performance of the test solutions was compared 
with the Jacko Lake water, and not with the laboratory control, in order to control for the 
underlying adverse effect associated with the Jacko Lake water.  Fungal growth associated with 
the site water appears to have been a likely cause of impairment of egg development in the 
Jacko Lake water.   
 
In the sulphate amended solutions, the 714 and 1428 mg/L sulphate solutions produced 45.5 
and 41.1% normal surviving alevins, compared with 62.1% in the Jacko Lake water and 62.9% in 
the 323 mg/L sulphate solution. Thus, the EC20 appears to have fallen in between the 323 and 
714 mg/L sulphate test concentrations.  A dose-response could not be effectively modelled with 
the dataset using preferred statistical models such as probit, and linear interpolation was the 
only statistical test that would produce an EC20, which resulted in estimates of 548 mg/L for 
survival and 563 mg/L for normal surviving alevins.  It is likely that these reported EC20s over-
estimate the potential for adverse effects on development of rainbow trout eggs, since they were 
under stress from another stressor in the Jacko lake water. 
 
The current water quality guideline for water with hardness of between 181 and 250 mg/L is 
429 mg/L sulphate.  The results of the tests presented here demonstrate that no adverse effects 
would be expected to C. dubia and P. subcapitata at concentrations of sulphate that are 
significantly higher than this value under the water quality conditions associated with the site.  
However, results for rainbow trout indicate that adverse effects might occur at a concentration 
of 548 mg/L, which corresponds to a water hardness of approximately 800 mg/L.  Thus, a site 
specific water quality benchmark for sulphate that extends the water quality guideline of 429 
mg/L sulphate across a range of water hardnesses of up to 800 mg/L would appear to provide 
an appropriate level of protection to this species under the water quality conditions of the site.  
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In areas where early life stages of trout do not occur, or during times of year that developing 
eggs would not be expected, a higher limit for sulphate may be appropriate without risk of 
adverse effects.  Since no adverse effects were observed using either C. dubia or P. subcapitata at 
concentrations of up to 1460 mg/L sulphate (corresponding to a water hardness of 1377 mg/L 
as CaCO3), a site-specific benchmark of 730 mg/L would provide greater than a two-fold safety 
margin for these species.  It should be noted that an occasional exceedence of this benchmark 
would not be expected to result in adverse effects, since there is a safety margin incorporated 
into this value. 
 
Thus, a site-specific science based environmental benchmark of 429 mg/L sulphate (for up to 
800 mg/L hardness) in areas and time periods during which spawning and developing rainbow 
trout might occur (e.g., May and June), and 730 mg/L sulphate (for up to 1377 mg/L hardness) 
for the remainder of the year and in areas with no fish populations would be expected to 
provide a suitable degree of protection. 
 



 

Nautilus Environmental 
Work Order #14841, 14891-14892  

8 

Table 4. Test results: Ceriodaphnia dubia survival and reproduction test.  

Treatment 
Measured SO4 

(mg/L ) 
Hardness 

(mg/L CaCO3) 
Survival 

(%) 

Reproduction 
(young/organism) 

(mean ± SD) 
Lab control 8 93 100 24.5 ± 5.4 
Site Control 50 253 100 22.8 ± 3.4 

13% 241 411 90 25.3 ± 3.6 
20% 337 482 100 24.8 ± 3.3 
30% 474 605 100 22.9 ± 5.3 
44% 678 765 100 21.6 ± 3.6 
67% 1015 1059 80 19.4 ± 7.8 

100% 1460 1377 100 22.9 ± 4.7 
Test endpoints (mg/L SO4)    
LC50   >1460 -- 
IC20  -- >1460 
IC50  -- >1460 
SD        Standard Deviation. 
LC50    Lethal concentratrion associated with an effect on 20% of organisms 
IC20     Inhibitory concentration associated with a 20% reduction in reproduction 
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Table 5. Test results: Pseudokirchneriella subcapitata algal growth inhibition test.  

Treatment 
Measured SO4 

(mg/L ) 
Hardness 

(mg/L CaCO3) 

Cell yield 
(cell/mL x 104) 
(mean ± SD) 

Percent effect  
(%) 

Lab Control 8 NT 39.0 ± 3.8 -- 

Site Control 51 256 76.7 ± 6.1 0.00 

13% 242 416 87.0 ± 6.3 -13.54 

20% 336 493 94.5 ± 15.8 -23.33 

30% 475 600 108.8 ± 11.4 -41.92 

44% 684 749 97.3 ± 9.4 -26.92 

67% 1000 1000 103.3 ± 11.0 -34.75 

100% 1470 1392 102.0 ± 11.9 -33.12 

Test endpoints (mg/L SO4)    

IC20 (relative to site control)  >1470  

IC50 (relative to site control)  >1470  
SD        Standard Deviation. 
NT        Not tested 
IC50    Inhibitory concentration associated with a 50% reduction in reproduction 
IC20     Inhibitory concentration associated with a 20% reduction in reproduction 
 
 

Table 6. Test results: Rainbow trout embryo-alevin development test.  

Treatment 
Measured SO4 

(mg/L ) 
Hardness 

(mg/L CaCO3) 
Survival 

(%) 
Normal surviving 

alevins (%) 
Lab Control 1 9 91.6 ± 4.2 89.9 ± 4.2 
Site Control 52 303 63.8 ± 11.4 62.1 ± 13.1 
20% spiked 323 573 64.7 ± 15.8 63.8 ± 15.0 
50% spiked 714 978 45.0 ± 15.5 45.5 ± 15.5 

100% spiked 1428 1688 43.6 ± 12.6 41.1 ± 12.7 
Test endpoints (mg/L SO4)    
EC50 (relative to site control)  >1428 >1428 
EC20 (relative to site control)  548.2 (201.6 – NC) 562.6 (135.9 – 1744) 
SD          Standard Deviation. 
LC20      Lethal concentration associated with a lethal effect on 50% of organisms 
EC20      Inhibitory concentration associated with a 20% reduction in normally developed alevins 
NC Not calculable 
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4.0 QA/QC 
 
The health history of the test organisms used in the exposures was acceptable and met the 
requirements of the Environment Canada protocols. The tests met all control acceptability 
criteria.  Water quality parameters remained within ranges specified in the protocols 
throughout the tests. Sulphate, calcium and magnesium concentrations were not measured for 
the P. subcapitata laboratory control water. All statistical analyzes were based on the site control 
results and therefore the missing data did not affect interpretations of test results. 
 
Results of the reference toxicant tests conducted during the testing program are summarized in 
Table 7.  Results for these tests fell within the range for acceptable organism performance of 
mean ± two standard deviations, based on historical results obtained by the laboratory with 
these tests. Thus, the sensitivity of the organisms used in these tests was considered to be 
appropriate.  
 
 

Table 7. Reference toxicant test results.  

Test Species Endpoint Historical Mean 

 (2 SD Range) 

CV 

(%) 

Test Date 

C. dubia 
Survival LC50: 2.1 g/L NaCl 1.9 (1.4 – 2.5) 15.6 October 22, 2014 

Reproduction IC50: 1.8 g/L NaCl 1.4 (1.0 – 1.9) 17.8 October 22, 2014  

P. subcapitata Cell growth IC50: 19.8 mg/L Zn 25.0 (14.8 - 42.3) 30.0 November 4, 2014 

O. mykiss Normal development IC50: 4.1 mg/L SDS 3.9 (2.1 – 7.1) 35.0 January 22, 2015 
SD = Standard Deviation, CV = Coefficient of Variation, LC = Lethal Concentration, IC = Inhibitory Concentration. 
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Ceriodaphnia dubia Summary Sheet 

Client: 

Work Order No.: t4~7>/ 

Sample Information: 

Sample ID: ,4-jafk/;e~ 
Sample ·Date: g~;t ~~1t4 
Date Received: _. __ 

Sample Volume: ·"2 0 L )( 17 

Test Organism Information: 

Broodstock No.: 

Age of young (Day 0): 

Avg No. young in first 3 broods of previous 7 d: 

Mortality(%) in previous 7 d: 
Individual female# used <?:8 young on test day 

NaCI Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

Start Date/Time: A/ot.J 6/14 @ rz: 00 
Set up by: · f;_f'1jV( 

Test Validity Criteria: 
1) Mean survival of first generation controls is ;:>:80 % 

2) At least 60% of controls have produced three broods within 8 days 

3) An average of ;:>:15 live young produced per surviving female in the 

control solutions during the first three broods. 

4) Invalid if ephippia observed in any control solution at any time. 

WQRanges: 

T ("C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 ; pH = 6.0 to 8.5 

102~14 c~2~-so) 
<24-h (within 12-h) 

7..2. 9 
0.1 

7-d LC50 (95% CL): 

7-d IC50 (95% CL): 

1. j) (/ 6 - z . 2) giL NaCL 

t.2(0.2-f.S:) 

7-d LC50 Reference Toxicant Mean and Historical Range: 

7-d IC50 Reference Toxicant Mean and Historical Range: 

Test Results: 

Reviewed by: 

Jan 26, 2011; Ver. 2.0 

g/L NaCL 

/. J (/.s-- 2.4 /L NaCL 

I· 4- { 1.0- Z.O g/L NaCL 

cv (%): 

cv (%): 

Date reviewed: (je,& -~~ fl 
------'~~~f-, :..:::....__ 
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Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

P46E I of 2. 

Client: 
Sample ID: 

AlA X erltart Date & Time: (\1 0 v 0jt4 I)) 
A.;:l.M-LA B PR:E~ ffi b :YP:f~EJ'Ct.Cto Stop Date & Time: Dl CJV l1- I (4 rAJ 
B_1L7{ Test Species: Ceriodaphnia dubia Work Order#: 

w (\ivo \ Days / 

Concentration I--O-'--+--.,.---r1-,----,-,....-;_---,---,:2r---,-----,+----r3-,....-;_-,--4r------,-+------,---r5---¥1h._...IM=L"--/6r----t?/i'---'-7...,-; 
(LA~) init. old new .···old new: ··· oldi:i';r'iew. Qld new .old · ~w old new/ final 

Temperature (°C) 2_4.b 
DO (m_g/L) ~ , I 

pH ~.o 
Cond. (IJS/cm) 7...1'5 

Initials 8.. 
Ec 

SI-te.. Cbvrt \1111 Days / 
Concentration 0 1 2 3 4 5 b'AA,I 6 fi 

in it. .·.old new old new ..old ·new· old new Qld new old new Vfinal 

Temperature (°C) 24;c lllJ-.0 l;}r. 0 V46 bt,~ 'i--'f~ lUi;> ldlf;O ~u ~l(,l) IJ~o 'l.lt, 17 / 
DO (mg/L) <6.t -::t.C] < • 2.- ')'b J.-4- 11o J-z, t·'t ":f. ·1- 4.Cf. I l "2- -::r., I 

pH ~.~ IS_.o !'ry.l.- 1-t;l ,_, 
lr"" 1-.' ~-V ~8. li =f-4 -=r.'i :t.cr I 

Cond. (IJS/cm) lbS "- -=lot-- Ito» -.:rc>6 --=fo 1 611 1.6t-
Initials €:-<- &c ~ /!'\ ~ G-t_ (S--(_ 

~L 

I ~.;>/o(vlv) Days / 
Concentration 0 1 2 3 4 5 ftt~t\,' 6 h 

in it. . old. new 1 old' new old new old new old· new old new · final 

Temperature (°C) '2lt.o ·c; 1'!,.0 l,,'.ll VI!$ l.u? vu5 V/;Vl :14:1) ~tt· ~Lt. e ~lf.o 1'to / 
DO (mg/L) ~.I (,').Q '6.4 '};-, J-'1- -:r,S ,$..,').. 1-3 !~ ';f. 't _B,J 3·2 I 

pH g.o o't-- t·v J/,1 /--1 J-1 ~.1 SLI <: ~8. 0 ::r-:9' 1-9 <()'I I 

Cond. (IJS/cm) ~g ~ \ \) J-4-- fo{.<) IC/'f laoh f(}::Jb I DOl 
Initials &c_ C--t. .4- - E-c..- L-c__ k-

7..0~/o Lvlv) Days / 
Concentration 0 1 2 3 4 5 H'111ll 6 n 

in it. old old old 
... 

old old old I/ final new new .new new new new 
Temperature (°C) 24,0 rl4:0 ·~lt. ~ tv-5 2Jt,=- Ut~ Vf,t:> l~a lftJJ ~f.;.~ I~Cf:. tJ -~\pv I 

DO (mg/L) g.j) S.o L~ ..... tr:" i-ll- )-.f:, 1-;3 f:.1 :f.6 i-9 ~-~ "":f. z (__ 
pH s. '() <;1,.1.- G . I JZ,L- hf rf-1~ ;:..1 J .. ( . 1~. o=t.9 =1.'( ~.I I/ 

Cond. (IJS/cm) ~ ~jl2~ \ \ s-'6 ,,w) II ~J- (F.;~ f !)~ tl ~.,., 
Initials f-t.. C--c "" 

,... & teL_ _(r-c 

Control tofl..vlo -- Analysts: 
Hardness* I oo 40D ~ 
Alkalinity* 8Lf 1.-06 ~ Reviewed by: --:J:i-~--'---.-..=t-:-::::--­

Date reviewed: (J..IXM..- f .J.7t f" * mg/L as CaC03 -
WQ Ranges: T (°C) = 25 ± 1; DO (mg/L) = 3.3 to 8.4 (mg/L) ; pH = 6 to 8.5 

Sample Description: sc.rn~lf J'!OO%"' \}Ye..p'PJ \ty:bovs-s::_ aoo\,dtlu\-eo) '2-f~ <ul cMt,rom 
\5 \T-e..WC<.~ 

Comments: Broodboard Used: 

Version 1 .2 Issued Jan 26, 2011 Nautilus Environmental 



Client: 
SampleiD: 
Work Order#: 

7-o"/r,Lv/v) 
Concentration 

Temperature (°C) 

DO (mg/L) 

pH 

Cond. (JJS/cm) 

Initials 

, 

44"/6LV I v-) 
Concentration 

Temperature (°C) 

DO (mg/L) 

pH ~· 

Cond. (JJS/cm) E' 

Initials 

Chronic Freshwater Toxicity Test 
Initial and Final Water Quality Measurements 

AJ t\ )( . . ~tart Date & Time: AJ 0\1 6 /I lf@ D-OD 
~AI~ \f~f'Aft" §PT~ ,:JC .. <:ior&1~topDate&Time: /JoVl-v(/'t <;J 12.-lli> 

J "}? 9 ( Test Species: Ceriodaphnia dubia 

Days 

0 1 2 3 4 5 Fiittt,l 6 
in it. old new oid new I·· old ·new .. old new old new· old ne.v.l 

l't.O ,Lt.n I c,ft.\) v(J~ l<t..c> Vtb 14.0 ~4:D IJ.lt o I :J.lr, o ld.itll 1d.lt'o I 
~- \ )<0 --~ A:/'l J-')-- ¥ J-..1,_, ~.-~ =f.b 1~4 I ~.2-- cr.'L / 
8.o 6.-v ( .\ f-.;\ f-;1 ' ,~:--.t,_ ~'' ~. \ &.{) ~.() 1".1:_3_ %. \ 
1331 I"? )() 1'31? .t~i.(' 13';\ 1)4( ~~11.'lf 
k (_-(.. 4-t' 

F'> &r- G.--<- €:-{_ 

Days 

/ 
/7 
final 

~::"( 

/ 
0 1 2 3 4 5 ni~\ 6 1/7 

in it. old new old new Old new old new. old new old new/ final 
~lt.b Jlt,o ~lt. 0 Vt.{ N,-o ?,Jt.{ 1.M. t> :l~o 12t.O JLt. i> d..lt.t} :1. 'r.o L' 
£,.I ~-4 ~-~ 1:.lc. rr )-.~ 1-'J- 1~1 I :.t-1" 1.9 ~- ~ d-~ 1.- 1/ v.oe. D 3.2- ~.I cfJL. 1-,I ~-~ J-.1 9J. ( &.~ '1-..D· -=1.~ 8 I 
12)2%'0~ \ b 4-<f ('-'1-;r r~s ... {~2-~ 10-~ lk;Ji 
fL (--<.. fl.. ~ 6-v G-c G~ 

@g.o ~t<;z9 [-<-
b1:a/c. lv/v) 
Concentration 0 1 2 

in it old new old new 
Temperature (°C) ltzlf.o 'Jlt. 9 1.1. 4-. ~ '1..'1-< '/;'( p 

DO (mg/L) I CO, t ?Co .~ '1."' /-}... 
pH Kt> ~. "2-- b .t J-.1- y) 

Cond. (JJS/cm) 9-!.>'6u '1t 0 0 '1-.ocf<l 
Initials &c ~ ~ 

\00'/l)[v/v) 
Concentration 0 1 2 

in it. old new old new 

Temperature (°C) I <Ill-. o "JLr.o 14-.o '\.116 },H/> 

DO (mg/L) S.o g,o G , S :y\> A-.t.-
pH =f.Cf ~.~ ~ . 0 h3 P.,J 

Cond. (JJS/cm) !%~6 ~bbo '1..-<o I o 

Initials (--c &t-- ('-

Sample Description: 

Comments: Broodboard Used: 

Version 1 .2 Issued Jan 26, 2011 

Days 

3 4 

old new old new 
'1)1,( 1.-lt I' l't-.v ~lf.O 
~ $...1 11-~lf' -1-
f-1) ~· ~- t f).Q 
'2-0~ 2-0 ~ /) 

~ CiL, 

Days 

3 4 
old .. new old new 
'l)ip 1JtP J.f1;1) 11't.O 
?-;; J-:j, "f.J 1-::t.~ 
f-)'f riJ ~. ( lti 

1).,.(..00 ~>6 
,.... ~ 

/ 
5 IJ;t.AI 6 /7 

old new old new final 

'J..'fLD 1~'1-. i7 blftil / 
~'~ l<fi_.) :f.~ l 
<f,,o 1-L 9 g_ I !/ 

?...o 0 ) .. £> 1-v 
f'l- €-L 

frc 
/ 

5 h~\ 6 /i 
old new old new Vtinal 

IJ~v ?.4. p Q'f:o / 
"1·9 ~' J; :t.~ / 
~ .() -=J:.~ C0 •I I 

'J.,£z_o z.55u 
(....£...- C.-c_ 

Analysts: 

Reviewed by: ___::::;J'--.(}{X:::---:--=-r-­
Date reviewed: Jf>l..n {,f) IL 

cr 1 

Nautilus Environmental 



Chronic Freshwater Toxicity Test 
C. dubia Reproduction Data 

Client: 
Sample ID: 
Work Order:· 

A'q~Mr:. f ll~fl\!1 [;p \£1 !ii_ ;z ·"l<o ... ~-
Days 

Concentration: LDV'\1Vl\ I I LP ,1'; J Concentration: S" 1-te ~w ... -tr-o I 
A B C D E F G _}I I J I nit A B c D E F G H I 

1 / / / / / / / / ./ / c-e / / / / / / / ./ / 
2' / / / / / / / / / / 1'- ("' /" / '/ / ./ / / / 
3 / / I' I' / / / r / (. ,.... / / / / / / / / / 
4 ~i_ _I{ l,; ~ b j, 1- \tv ::f 1 IL--t- \II ·s- '"1 I~ OJ lli l-::1- ljj,_ 14-
5 It{ .1'2-- /() J-v ,/ '1. ~~ <>-'j-7 / (0 (;.L. !8,_ I/~/ / I/ L / / \"f / r1..-
6 I'+' p .. p j~_; ll'+ ~ ':( '1 j'V 1\f tfi C.-t..- \4 ...; 114-- 110 'l4 it 'o v II 1, I l s 
7 

8 

Total 110 )/ 1.-."{' 31 -vr l L(· 19 'V) 1A z,.J GL- lv& ICf vl -vk 7.,;1 t)f vl l1' 'J...-j 
~ / 

Days Concentration: 7 .• (fl., {"tv Concentration: 5o 'io (vfv) 
A B C D E F G H I J I nit A B c D E F G H I 

1 / ~' / / / / / L / / [..A. / / / / /./ / / / 
2 / / ./ ./ // / / / ./ ./ 4. r / / / / / / / / 

3 / / / !' / '/ '/ / / / - / / / / / / / I' / 
4 4 1\f '-P '+ ,.. 14- .t; D'f~ R "T 6-L ~ -=f =t t- tt- ~ ~ -:=r l;.f-
5 !-'{) 9 12- « 10 Jl'J / / / ./ r:-<..- /3. _,., ':J Jo I l. ITt-- .. ~ JD 
6 tS' l\4- \"V 

.., 
.\n l'4- l'f-- L) l\ 4-' It" (-:<..,.. 1\'-l 1'\ / / ,I \t-- 114- lv / R 

7 

8 

Total "Ll t.-1' "!;').; 1..) t::r 1..~ ~~ ,....\ -vv '1 .. ;-v G<.... $Q -v"l..- l't ll"' lq 13'6 -z.l 1( -z..L 

Days Concentration: 64 "'/, {dv) Concentration: fooZ v(v} 
A B C D E F G H I J I nit A B c D E F G H I 

1 / / / / / / / / / / (,A. ~ / ./ / / / / / / 

2 / / / / /'_ / -J... / / /" /h 
,r / / ./ / / ./ ./ / 

3 / / / / / / L,. / / /' ./ / ./ / / / / / ....... 
4 5' b ~ b Itt- '+ q {.., ~ i'-L 3 :J. 13 ~ ; <t g 6 4-
5 I I .I d.- / ./ l<h 11 111 / t() (-f.... ID .Ll ItO 't ~ ~ .\ Q / lti 
6 ·~ / 13 II II o t:l ~ 1'1.- I~ (-L ,....., 114- ll II /J / !J f 1 11 
7 I 
8 I 

JQ!;tl 11_ Lg u_l>_ tr ,..,_ .:z,1 II~)C. ~ 1$ k_q €1.-- 'l~ li} 7.-f -z.v -z..1 li.- -z..1 t1 t.'P 

Notes: X = mortality. 

Sample Description: 
Comments: Total# Young only based on the first 3 Broods. Fourth and subsequent broods not included in total count. 

Reviewed by: ~._·t~ ..... 
Version 2.11ssued July 29,2009 

stortoote&lim" ~V ~~~ @ [1- 0 I 
Stop Date & Time: ?'\'hli; \1) ®I \ V(J1) 

Set up by: · } · 
, 

Concentration: 13%-(v'v) 
J I nit A B c D E F G H I 

/ G<_ / / ,r / (' / ( / r 
/ flo- / / / / /'. / / ./ / 

/ ;.... / L / / / / / / / 
·-:; 6r 3 b I<& r..l ~ 14 '+ 14- 14-
/ /.-<.... (2- l~ 1'- I':Y /lf- f6 4: 116 I l"f 

lt.;' C-tr 11'1- / li / / 1 L 13 1\f" lilf-
I 
I 

-z.,L (-t..- '"ZI"l' vv l::ui' l,)f 1./v '2.-1 7.L I~ ~'7.-

/ 

Concentration: 4-l.t- "t, f vI v } 
J I nit A B c D E F G H I 

/ ~ / / / / / / / / / 
/ /h / ./ / / ./". / ./ / ./ 
!' ..,_. / I" /__ / !' / / / / 

4- 1(1(, q._ !i I 'IS ~- 1cr b 13 "::{ ~ 
[(} 1(-c !P / l't / ~ ./ /I / / 

I.:J ,K r'+ !U- / ll I I 4-- ft (1..- 1) ) 

-z.,~ (st.- '2.-~ I q 1.."' \q lb ·1' I'Vb -vo 'VI. 

Concentration: 
J I nit A B c D E F G H I 

/ 0.-
/ ,4, 
/ ,..._ 

14- 1(-<. 
D Y<--

If~ 6-t., 

t.L (.1.. 

Date reviewed: .J a~ · ! It l 
< I 

J I nit 

/ (..-c,. 
/ 1'--
L A. 

l.t &<. 
{1.. &-
/J €<-

'J...'f r;.,_. 

J I nit 

/ (-t.. 

.··/' ~ 
/ -I~ (~ 

......- 14-
[ t 6-t 

df G--<-

J In it 

Nautilus Environmental 



CETIS Analytical Report Report Date: 

Test Code: 

24 Nov-1416:13 (p 1 of 2) 

14891 1 07-1528-8788 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis 10: 20-5116-7380 

Analyzed: 20 Nov-14 17:31 

Batch ID: 01-9145-7353 

Start Date: 06 Nov-14 12:00 

Ending Date: 12 Nov-14 12:00 

Duration: 6d Oh 

Sample ID: 13-4939-4417 

Sample Date: 30 Oct-14 

Receive Date: 31 Oct-14 

Sample Age: 7d 12h 

Linear Regression Options 

Model Function 

Log-Normal [NED=A+B*Iog(X)] 

Regression Summary 

lters LL AICc BIC 

Endpoint: 6d Survival Rate CETIS Version: CETISv1.8.7 

Analysis: Linear Regression (MLE) Official Results: Yes 

Test Type: Reproduction-Survival~6d E.TL Analyst: 

Protocol: EC/EPS 1/RM/21 Diluent: Site Water 

Species: Ceriodaphnia dubia Brine: 

Source: In-House Culture Age: 

Code: 506E1FF1 Client: AJAX 

Material: Sulphate Project: Ajax sulphate testing 

Source: AJAX sulphate testing 

Station: Jacko 

Threshold Option Threshold Optimized Pooled Het Corr Weighted 

Control Threshold 1E-07 Yes Yes No Yes 

Mu Sigma AdjR2 F Stat Critical P-Value Decision(a:5%) 

7 -12.19 38.38 30.22 10.3 4.572 Lack of Fit Not Tested 

Point Estimates 

Level mg/L 95% LCL 95% UCL 

EC5 599.4 N/A N/A 

EC10 27470 N/A N/A 

EC15 362800 N/A N/A 

EC20 2821000 N/A N/A 

EC25 16390000 N/A N/A 

EC40 13810000 N/A N/A 

EC50 19890000 N/A N/A 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 95%UCL tStat P-Value Decision(a:5%) 

Threshold 1.01E-07 0.000101 -0.0002 0.000197 0.001005 0.9992 Non-Significant Parameter 

Slope 0.2187 1.016 -1.773 2.211 0.2152 0.8401 Non-Significant Parameter 

Intercept -2.252 2.844 -7.827 3.322 -0.7919 0.4727 Non-Significant Parameter 

ANOVATable 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5%) 

Model 1.756666 1.756666 0.9628 0.3820 Non-Significant 

Residual 7.29806 1.824515 4 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision(a:5%) 

Goodness-of-Fit Pearson Chi-Sq GOF 7.298 9.488 0.1210 Non-Significant Heterogenity 

Likelihood Ratio GOF 7.873 9.488 0.0963 Non-Significant Heterogenity 

Distribution Shapiro-Wilk W Normality 0.7069 0.6146 0.0044 Non-normal Distribution 

6d Survival Rate Summary Calculated Variate(AIB) 

C-mg/L Control Type Count Mean Min Max Std Err Std Dev. CV% %Effect A B 

50 Negative Control 10 1 1 1 0 0 0.0% 0.0% 10 10 

241 10 0.9 0 1 0.1 0.3162 35.14% 10.0% 9 10 

337 10 0 0 0.0% 0.0% 10 10 

474 10 0 0 0.0% 0.0% 10 10 

679 10 1 1 0 0 0.0% 0.0% 10 10 
1015 I 10 0.8 0 0.1333 0.4216 52.7% 20.0% 8 10 
1460 I 10 1 1 1 0 0 0.0% 0.0% 10 10 

4 t\~f4it've. (_",.;lr8( : ~;+e !Y.v{-.fy C6Nft.o( (J(;tct.o) 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: QA: \~(j{J._ 
...fc"'. ~I, r 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 20-5116-7380 
Analyzed: 20 Nov-14 17:31 

6d Survival Rate Detail 

C-mg/L 

50 

241 

337 

474 

679 

1015 

1460 

Control Type Rep 1 

Negative Control 1 

1 

6d Survival Rate Binomials 

C-mg/L Control Type Rep1 
50 Negative Control 1/1 

241 1/1 

337 1/1 

474 1/1 
679 1/1 

1015 1/1 

1460 1/1 

Endpoint: 6d Survival Rate 
Analysis: Linear Regression (MLE) 

Rep2 
1 

1 

Rep2 
1/1 

1/1 

1/1 

1/1 
1/1 

1/1 

1/1 

Rep3 
1 

0 

1 

1 

Rep3 
1/1 

0/1 

1/1 

1/1 
1/1 

1/1 

1/1 

Rep4 

1 

Rep4 
1/1 

1/1 

1/1 

1/1 
1/1 

1/1 

1/1 

RepS 

1 

RepS 
1/1 

1/1 

1/1 

111 
1/1 

1/1 

1/1 

Report Date: 

Test Code: 

24 Nov-14 16:13 (p 2 of 2) 

14891 1 07-1528-8788 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Rep6 Rep7 RepS Rep9 Rep 10 
1 1 1 1 1 

1 1 

1 

0 0 

Rep6 Rep7 RepS Rep9 Rep 10 
1/1 1/1 1/1 1/1 1/1 
111 1/1 1/1 1/1 1/1 
1/1 1/1 1/1 1/1 1/1 
1/1 1/1 1/1 1/1 1/1 
1/1 1/1 1/1 1/1 1/1 
1/1 0/1 0/1 1/1 1/1 
1/1 1/1 1/1 1/1 1/1 

Graphics Log-Normal [NED=A+B*Iog(X)] 
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CETIS Analytical Report Report Date: 

Test Code: 

24 Nov-14 16:13 (p 1 of 2) 

14891 1 07-1528-8788 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 09-4883-9011 
Analyzed: 20 Nov-14 17:31 

Batch ID: 01-9145-7353 

Start Date: 06 Nov-14 12:00 

Ending Date: 12 Nov-14 12:00 

Duration: 6d Oh 

SampleiD: 13-4939-4417 

Sample Date: 30 Oct-14 

Receive Date: 31 Oct-14 

Sample Age: 7d 12h 

Data Transform 

Untransformed 

Zeta 

Fisher Exact/Bonferroni-Holm Test 

Sample 

50 
50 
50 
50 
50 
50 

vs Sample 
241 
337 
474 
679 
1015 
1460 

Data Summary 

C-mg/L Control Type NR 
50 Negative Contr 1 0 
241 9 
337 
474 
679 
1015 
1460 

10 
10 
10 
8 
10 

6d Survival Rate Detail 

C-mg/L 

50 
241 

337 

474 

679 
1015 

1460 

Control Type Rep 1 

Negative Control 1 

1 

6d Survival Rate Binomials · 

C-mg/L 

50 

241 

337 

474 

679 

Control Type Rep 1 

Negative Control 1/1 

1/1 

1/1 

1/1 

1/1 

Endpoint: 6d Survival Rate 
Analysis: STP 2x2 Contingency Tables 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Test Type: Reproduction-Survival {M)tJ ;rrC. 
Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Code: 506E1FF1 

Analyst: 
Diluent: Site Water 

Brine: 

Age: 

Client: AJAX 

Material: Sulphate Project: Ajax sulphate testing 

Source: AJAX sulphate testing 

Station: Jacko 

Alt Hyp 

C>T 

Test Stat 

0.5 

0.2368 

R 
0 
1 

0 
0 
0 
2 
0 

Rep2 

Rep2 
1/1 

1/1 

1/1 

1/1 

1/1 

Trials 

NA 

P-Value 

1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 

NR+R 
10 
10 
10 
10 
10 
10 
10 

Rep3 
1 

0 

Rep3 
1/1 

0/1 

1/1 

1/1 

1/1 

Seed 

NA 

P-Type 

Exact 
Exact 
Exact 
Exact 
Exact 
Exact 

Decision(a:So/o) 
Non-Significant Effect 
Non-Significant Effect. 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

Prop NR Prop R %Effect 
1 0 
0.9 0.1 

0.8 

Rep4 

Rep4 

1/1 

1/1 

1/1 

1/1 

1/1 

0 
0 
0 
0.2 
0 

RepS 

RepS 
1/1 

1/1 

1/1 

1/1 
1/1 

0.0% 
10.0% 
0.0% 
0.0% 
0.0% 
20.0% 
0.0% 

RepS 

RepS 
1/1 

1/1 

1/1 

1/1 

1/1 

NOEL LOEL TOEL 

1460 >1460 NA 

Rep7 RepS Rep9 

0 0 

Rep7 RepS Rep9 

1015 1/1 1/1 1/1 1/1 1/1 1/1 

111 

1/1 

1/1 

1/1 

1/1 

0/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

0/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 1460 1/1 1/1 1/1 1/1 1/1 1/1 

-Jr Y'I.~J~tf,'ve C6rJ/e/ ~ st'-te. w.dt~ CrDiifrfi)f (J"'cko) 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: __ _ 
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Rep 10 

Rep 10 
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1/1 
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1/1 

1/1 

1/1 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis 10: 09-4883-9011 Endpoint: 6d Survival Rate 

Analyzed: 20 Nov-14 17:31 Analysis: STP 2x2 Contingency Tables 

Graphics 

• • • • • 
• 

• 

.,. , ... 
C-mg/L 

000-469-187-2 CETISm v1.8.7.16 

Report Date: 

Test Code: 

24 Nov-14 16:13 (p 2 of 2) 

14891 1 07-1528-8788 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

09 Jan-1511:58 (p 1 of 1) 

14891 1 07-1528-8788 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 00-2501-67 43 

Analyzed: 09 Jan-15 11:57 

Batch ID: 01-9145-7353 

Start Date: 06 Nov-14 12:00 

Ending Date: 12 Nov-14 12:00 

Duration: 6d Oh 

Sample ID: 13-4939-4417 

Sample Date: 30 Oct-14 

Receive Date: 31 Oct-14 

Sample Age: 7d 12h 

Data Transform Zeta 

Untransformed 

Fisher Exact Test 

Sample vs Sample 

50 8 

Data Summary 

C-mg/L Control Type NR 

8 Lab Water 10 

50 Negative Contr 10 

Sd Survival Rate Detail 

C-mg/L Control Type Rep 1 

8 Lab Water 1 

50 Negative Control 1 

Sd Survival Rate Binomials 

C-mg/L 

8 
50 

Graphics 

000-469-187-1 

Control Type Rep 1 

Lab Water 1/1 

Negative Control 1/1 

• 

BL 

c-mg/L 

Endpoint: 6d Survival Rate CETIS Version: CETISv1.8.7 

Analysis: Single 2x2 Contingency Table Official Results: Yes 

Test Type: Reproduction-Survival ~60 TfJL Analyst: 

Protocol: EC/EPS 1/RM/21 Diluent: Site Water 

Species: Ceriodaphnia dubia Brine: 

Source: In-House Culture Age: 

Code: 506E1FF1 Client: AJAX 

Material: Sulphate Project: Ajax sulphate testing 

Source: AJAX sulphate testing 

Station: Jacko 

Alt Hyp Trials Seed Test Result 

C>T NA NA Passes 6d survival rate 

Test Stat P-Value P-Type Decision(a:5%) 

1 

R 

0 

0 

Rep2 

1 

Rep2 

1/1 

1/1 

• 

1.0000 

NR+R 

10 

10 

Rep3 

1 

Rep3 

1/1 

1/1 

Exact Non-Significant Effect 

Prop NR 

1 

Rep4 

1 

Rep4 

1/1 

1/1 

PropR 

0 

0 

Rep5 

1 

Rep5 

1/1 

1/1 

CETIS™ v1.8.7.16 

%Effect 

0.0% 

0.0% 

RepS 

1 

RepS 

1/1 

1/1 

Rep7 

1 

Rep7 

1/1 

1/1 

RepS 

1 

RepS 

1/1 

1/1 

Rep9 

1 

Rep9 

1/1 

1/1 

Analyst: __ _ QA: 

Rep 10 

1 

Rep 10 

1/1 

1/1 



CETIS Analytical Report Report Date: 

Test Code: 

24 Nov-14 16:13 (p 1 of 2) 

14891 1 07-1528-8788 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 07-2279-0637 
Analyzed: 20 Nov-14 17:31 

Batch ID: 01-9145-7353 

Start Date: 06 Nov-14 12:00 

Ending Date: 12 Nov-14 12:00 

Duration: 6d Oh 

SampleiD: 13-4939-4417 

Sample Date: 30 Oct-14 

Receive Date: 31 Oct-14 

Sample Age: 7d 12h 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 

Species: 

Source: 

Code: 

Reproduction 
Nonlinear Regression 

Reproduction-Survival ~6d) ~TL.­
EC/EPS 1/RM/21 

Ceriodaphnia dubia 

In-House Culture 

506E1FF1 

Material: Sulphate 

Source: AJAX sulphate testing 

Station: Jacko 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: 

Diluent: Site Water 

Brine: 

Age: 

Client: AJAX 

Project: Ajax sulphate testing 

Non-Linear Regression Options 

Model Function X Transform Y Transform Weighting Function 

3P Log-Logistic EV [Y-A/(1+(X/D)AC)] None None Normal [W=1] 

Regression Summary 

lters Log LL AICc BIC Adj R2 Optimize F Stat Critical P-Value Decision( a:5%) 

38 -148 302.4 308.8 0.0040 Yes 1.703 2.518 0.1606 Non-Significant Lack of Fit 

Point Estimates 

Level mg/L 95% LCL 95%UCL 

IC5 449.7 N/A 1301 
IC10 1049 233.4 2122 

IC15 1773 N/A 5448 
IC20 2632 N/A 15700 
IC25 3647 N/A 62670 
IC40 8004 N/A N/A 
IC50 12680 N/A N/A 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 95% UCL tStat P-Value Decision(a:5%) 

A 24.29 2.431 19.53 29.06 9.992 <0.0001 Significant Parameter 

c 0.8819 1.57 -2.195 3.959 0.5618 0.5761 Non-Significant Parameter 

D 12680 44400 -74350 99700 0.2855 0.7762 Non-Significant Parameter 

ANOVATable 

Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5o/o) 

Model 60.17566 60.17566 2.28 0.1358 Non-Significant 

Lack of Fit 172.5101 43.12751 4 1.703 0.1606 Non-Significant 
Pure Error 1595.9 25.33175 63 
Residual 1768.41 26.39418 67 

Residual Analysis 

Attribute Method Test Stat Critical P-Value Decision(a:5o/o) 

Variances Mod Levene Equality of Variance 1.025 2.246 0.4173 Equal Variances 
Distribution Shapiro-Wilk W Normality 0.9219 0.9654 0.0003 Non-normal Distribution 

Anderson-Darling A2 Normality 0.8038 2.492 0.0372 Non-normal Distribution 

Reproduction Summary Calculated Variate 

C-mg/L Control Type Count Mean Min Max Std Err Std Dev CV% %Effect 

50 Negative Control 10 22.8 17 29 1.133 3.584 15.72% 0.0% 

241 10 25.3 20 32 1.184 3.743 14.8% -10.96% 

337 10 24.8 19 29 1.114 3.521 14.2% -8.77% 

474 10 22.9 15 30 1.754 5.547 24.22% -0.44% 

679 10 21.6 17 28 1.204 3.806 17.62% 5.26% 

1015 10 19.4 0 28 2.604 8.235 42.45% 14.91% 

1460 10 22.9 12 29 1.581 4.999 21.83% -0.44% * V\.f?J J,(J{( cc4rd ~;+e w4/(e,- t!ovdt/ol c c}etcfo) 

000-469-187-2 CETIS™ v1.8.7;16 Analyst: 

PTBS Function 

Off[Y*=Y] 

QAc.JGU. 
· c1a".<fjt.( 



CETIS Analytical Report Report Date: 24 Nov-1416:13 (p 2 of 2) 

Test Code: 14891 1 07-1528-8788 

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental 

Analysis ID: 07-2279-0637 Endpoint: Reproduction CETIS Version: CETISv1. 8. 7 

Analyzed: 20 Nov-14 17:31 Analysis: Nonlinear Regression Official Results: Yes 

Reproduction Detail 

C-mg/L Control Type Rep1 Rep2 Rep3 Rep4 RepS Rep6 Rep7 RepS Rep9 Rep 10 

50 Negative Control 26 19 21 26 23 24 21 17 29 22 

241 27 22 20 24 22 23 26 28 32 29 

337 29 27 28 25 27 28 19 21 22 22 

474 30 22 19 17 19 30 29 15 22 26 

679 28 19 22 19 26 17 26 20 21 18 

1015 28 18 20 17 22 27 0 16 18 28 

1460 25 27 24 22 23 12 29 17 24 26 

Graphics 3P Log-Logistic EV [Y=A/(1+(X/D}11C}] 
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CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 16-8607-8903 
Analyzed: 20 Nov-14 17:31 

Batch ID: 01-9145-7353 

Start Date: 06 Nov-14 12:00 

Ending Date: 12 Nov-14 12:00 

Duration: 6d Oh 

Sample ID: 13-4939-4417 

Sample Date: 30 Oct-14 

Receive Date: 31 Oct-14 

Sample Age: 7d 12h 

Data Transform 
Untransformed 

Zeta 
NA 

Steel Many-One Rank Sum Test 

Control vs C-mg/L 
50 241 
50 
50 
50 
50 
50 

ANOVATable 

Source 
Between 
Error 
Total 

Distributional Tests 

Attribute 

337 
474 
679 
1015 
1460 

Sum Squares 
232.6857 
1595.9 
1828.586 

Test 

Endpoint: Reproduction 
Analysis: Nonparametric-Control vs Treatments 

Test Type: Reproduction-Survivalfki)GJ. ~ "(t..­
Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Code: 506E1FF1 

'Material: Sulphate 

Source: AJAX sulphate testing 

Station: Jacko 

Alt Hyp Trials 
C>T NA 

Test Stat Critical 
123.5 74 
121 74 
105 74 
94 74 
91 74 
112 74 

Mean Square 
38.78095 
25.33175 

Seed 
NA 

Ties OF P-Value 

5 18 0.9973 
4 18 0.9945 
5 18 0.8571 
5 18 0.5272 
2 18 0.4201 
6 18 0.9564 

DF 

6 
63 
69 

F Stat 
1.531 

Test Stat Critical P-Value 

Variances 
Distribution 

Bartlett Equality of Variance 
Shapiro-Wilk W Normality 

11.91 16.81 
0.9481 0.9526 

0.0641 
0.0058 

Reproduction Summary 

C-mg/L Control Type Count 

50 Negative Control 1 0 
241 10 
337 10 
474 
679 
1015 
1460 

10 
10 
10 
10 

Reproduction Detail 

C-mg/L Control Type Rep 1 

Mean 

22.8 
25.3 
24.8 
22.9 
21.6 
19.4 
22.9 

Rep2 

95% LCL 95% UCL Median 

20.24 25.36 22.5 
22.62 27.98 25 
22.28 27.32 26 
18.93 
18.88 
13.51 
19.32 

Rep3 
21 

20 

28 

19 

26.87 
24.32 
25.29 
26.48 

Rep4 
26 

24 

25 

17 

22 
20.5 
19 
24 

RepS 
23 

22 

27 

19 

Report Date: 
Test Code: 

24 Nov-14 16:13 (p 1 of 2) 

14891 1 07-1528-8788 

Nautilus Environmental 

CETIS Version: CETISv1.8. 7 
Official Results: Yes 

Analyst: 

Diluent: Site Water 

Brine: 

Age: 

Client: AJAX 

Project: Ajax sulphate testing 

PMSD 
23.1% 

P-Type 

Asymp 
Asymp 
Asymp 
Asymp 
Asymp 
Asymp 

NOEL LOEL 
1460 >1460 

Decision(a:S%) 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 
Non-Significant Effect 

P-Value Decision(a:S%) 
0.1827 Non-Significant Effect 

Decision(a:1%) 
Equal Variances 
Non-normal Distribution 

Min Max Std Err 

TOEL 
NA 

CV% 

15.72% 
14.8% 
14.2% 
24.22% 
17.62% 
42.45% 

TU 

%Effect 

0.0% 
-10.96% 
-8.77% 
-0.44% 
5.26% 
14.91% 

17 
20 
19 
15 
17 
0 
12 

29 
32 
29 
30 
28 
28 
29 

1.133 
1.184 
1.114 
1.754 
1.204 
2.604 
1.581 21.83% -0.44% 

Rep6 
24 

23 

28 

30 

Rep7 RepS Rep9 Rep 10 
50 

241 

337 
474 

679 
1015 

1460 

Negative Control 26 

27 

29 

30 

28 

28 

25 

19 

22 

27 

22 

19 

18 

27 

~ 19 ~ 17 

21 

26 

19 

29 

26 

0 

29 

17 

28 

21 

15 

20 
16 

17 

29 

32 

22 

22 

21 
18 

24 

22 

29 

22 

26 

18 

28 

26 

20 17 22 27 

24 22 23 12 

~ s.~'--fe wJe/ codr~ ( ( Vtfc/coJ 

000-469-187-2 CETIS™ v1.8.7.16 Analyst: __ _ 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 16-8607-8903 Endpoint: Reproduction 
Analyzed: 20 Nov-14 17:31 Analysis: Nonparametric-Control vs Treatments 

Graphics 

10 

30 

t i 20 

·15 

• 
C-mg/L 

000-469-187-2 CETISlM v1.8.7.16 

Report Date: 

Test Code: 

24 Nov-14 16:13 (p 2 of 2) 

14891 I 07c1528-8788 

Nautilus Environmental 

CETIS Version: CETISv1.8. 7 
Official Results: Yes 

• • 

...... 

Analyst: __ _ QA: 



CETIS Analytical Report 

Ceriodaphnia 7-d Survival and Reproduction Test 

Analysis ID: 02-0682-2543 
Analyzed: 09 Jan-15 11 :56 

Batch ID: 01-9145-7353 

Start Date: 06 Nov-14 12:00 

Ending Date: 12 Nov-14 12:00 

Duration: 6d Oh 

Sample ID: 13-4939-4417 

Sample Date: 30 Oct-14 

Receive Date: 31 Oct-14 

Sample Age: 7d 12h 

Data Transform Zeta 

Untransformed NA 

Equal Variance t Two-Sample Test 

Control vs Control 

50 8 

ANOVA Table 

Source Sum Squares 

Between 14.45 
Error 412.1 
Total 426.55 

Distributional Tests 

Attribute Test 

Variances Variance Ratio F 

Endpoint: Reproduction 
Analysis: Parametric-Two Sample 

Test Type: Reproduction-Survival-fk!T6 cf "fJ T C. 
Protocol: EC/EPS 1/RM/21 

Species: Ceriodaphnia dubia 

Source: In-House Culture 

Code: 506E1FF1 

Material: Sulphate 

Source: AJAX sulphate testing 

Station: Jacko 

Alt Hyp Trials Seed 
C>T NA NA 

Test Stat Critical MSD DF P-Value 

-0.7945 1.734 3.711 18 0.7814 

Mean Square DF F Stat 
14.45 1 0.6312 
22.89444 18 

19 

Test Stat Critical P-Value 
2.565 6.541 0.1768 

Distribution Shapiro-Wilk W Normality 0.9593 0.866 0.5296 

Reproduction Summary 

C-mg/L Control Type Count Mean 95% LCL 95% UCL Median 

8 Lab Water 10 24.5 20.39 28.61 25 
50 Negative Control 10 22.8 20.24 25.36 22.5 

Reproduction Detail 

C-mg/L Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 

8 Lab Water 30 31 27 31 27 

50 Negative Control 26 19 21 26 23 

Graphics 

30 

Report Date: 

Test Code: 

09 Jan-15 11 :58 (p 1 of 1) 

14891 1 07-1528-8788 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: 

Diluent: Site Water 

Brine: 

Age: 

Client: AJAX 

Project: Ajax sulphate testing 

PMSD Test Result 

16.3% Passes reproduction 

P-Type Decision(a:5%) 

CDF Non-Significant Effect 

P-Value Decision(a:5%) 

0.4373 Non-Significant Effect 

Decision(a:1%) 
Equal Variances 
Normal Distribution 

Min Max Std Err CV% 

14 31 1.815 23.43% 
17 29 1.133 15.72% 

Rep& Rep7 RepS Rep9 

14 18 23 21 

24 21 17 29 

• • 
• • 

%Effect 

0.0% 
6.94% 

Rep 10 

23 

22 

• 

(l ---------------- ----------------., 
• e I 

• 
• 

• 

C-mg/L Ran kits 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: __ _ J6tt_ 
1:.n 0_ ?.rht' 

QA: 



Pseudokirchneriella subcapitata Summary Sheet 

Client: 

Work Order No.: 

Sample Information: 

Sample ID: 

Sample Date: 
Jo.c.ko 
Q1. ?0;/4 

Date Received: De-f. ?( 1!4: 
Sample Volume: zoL Y 17 

Test Organism Information: 

Culture Date: De-f. 3 1/(4-
Age of culture (Day 0): '7d 

Zinc Reference Toxicant Results: 

Reference Toxicant ID: 

Stock Solution ID: 

Date Initiated: 

72-h IC50 (95% CL): 

~C/Zo 

ov 4 { @2 {7: 3 () 

r 9. ~ c t7. z -z4-. 6) 

Start Date: -..L:M~~:n()~771~7....!.../_/./_J4:'----
Set up by: _:=;E.LJVI...!..:....I"(....:..._ _____ _ 

72-h IC50 Reference Toxicant Mean and Range: 2~ o c1+-~ -'+Zs) cv(%): ~D. o 

Test Results: Alaal Growth 

IC25.Qf 1>1~ q I.?. SD£1 ...... ·11 -/A > 14 70 S'r( / t:::>C7 

IC5QP' Jr.t::..OL,... -~~~/L >f)q rl~ee >14 7()17'-

Reviewed by: · Date reviewed: tr r r ( l? I ( r 

Version 1.1; Modified October 21, 2014 Nautilus Environmental Company Inc. 



,{_ 

LJ 

Client: 

Sample ID: 

Work Order No.: 

72-h Algal Growth Inhibition Toxicity Test 
Water Quality Measurements 

Ar4X Setup by: 

2:l4Gfi-:t.'\:!J\c' ~<'4e1;11:!t\C~p&~I:Jttllq:E:tO~:rucko 157 ~st Datemme: NoV 3-llCi Q) {{) 0 
) ~ t) IJ 2- Test Species: Pseudokirchneriel/a subcapitata 

Culture Date: oc-r- 31/1 L1 Age of Culture: -::to\__;_ __ Culture Health: 

Culture Count: 1 lj(d5 2 Lf?J q Average: _Lf ...... S_,.~""'d"--culture Cell Density (c1): 

v1 = 
(c1) cells/ml 

Time Zero Counts: Average: ~?.;::::;v-4\-----------
No. of Cells/ml: ---~1,...<"-\+-0=· -T'-'"0'-'0""'-'Q.....::.... ___ Initial Density: 

I :; 
# cells/ml + 220 1J.L x 10 IJ.L = ;!,'elf-5:' ~ ~L 

Concentration Water Quality Incubator Temperature 
Microplates rotated 2X per day? 

%(v/v) pH Temp(•C) c•c> 

Oh Oh Oh 24 h 
Control b.CX DJt.D ?Jt.G l-L((" 

~jj;'l=htl l~ 'J!.t· b 

13% f.b 'J-Lt,.O 
~0°/o 1-~,..-6 U-t0 

%44-%~ ·.1 ,_. ?J-1, D 
% f:rt-%u-- lfl- 1111"0 
(,-:]-% p_:} 1'2-LLO 
\D0°h llb 2J1")~ ~9 IC ) 

Initials m'JyY] lfh1tn ftY]vY) ,/}...-

Initial control pH: well1: __ _;C..,.?....;.·-b~,__· ___ _ 

Final control pH: Well1: ---l<:':::.·~S...d... ____ _ 

Light intensity (lux.t..:..): __ Y__,_ ..... Q'--'Q=---.;0=--------
Thermome=te=r-i}.__ __ _ 

I 
Instruments: 

48 h 

~<::> 

v 

""' 

72 h Oh 24 h 
/ 

zc;,D v--- y---

,/ / 

t/ / 
~ / 
v-- __...--
v--- / 

I I~ / ; 

'll £.....--' v- / 

-fl?/}/r1 ttY\YYl h 

well 2: --"b-<-.--'riL..-__ ~ 
Well 2: ___,b~----r.->--'1'----~ 

48 h :-----
~ y-----
~ 

-~ 

-~ 

~ 

/ 

f"-' 

Date measured: \\lo.L '1-IIY 

72 h 

{-----
L---

~ 

t---
L----

1..----

L-----

[_.----

f/?1)/h 

pH meter _ _,/ ____ ~Light meter. __ _:) ___ _ 

Sample Descriptio""n: _ ___,.,._, -S'~O"'-'-'W!~,tJ-=fe"-'--llf'-'t-"~"">l/"'-?/-~,.~""'-d'---"'tl1u.,_-_..h,.lJCU"""""'-"r:e:_"--~--------------'--

Comments: 

Reviewed: Date reviewed: Ja.. Vt • 8 (1 ~-

Version 1.2; Modified October21, 2014 Nautilus Environmental Company Inc. 



Client: 

•·· ,yvorkprder #: 
;.sample ID: 

%(v/v) 
Concentration 

Control 

\ab 

\3 

100 

Comments: 

Reviewed by: 

Pseudokirchneriella subcapitata Toxicity Test Data Sheet 
72-h Algal Cell Counts 

Arf\X Start Date/Time: NO'J attl1 Oy caoo 
I~ /1..- Termination Date: N CJV Th/tL{ a) a:too 

AJA)C1jnl(Rlifuf! " \.est set up,qy: _fffi.lo..l..l....l.!Yh..:....:... _________ _ 
tTo..c.to ~-r"- ~ccn~r-a I Pm't-A 

Rep Count 1 Count 2 -Gewrl S Count A' l'f:AM 1-- 2J Comments Initials 

I 

A C V7 
B 0 

D 84 

c () 
D 1-vt 
A \o 
B ll7_../ 
c _q~ 
D l X 
A l 
B QL\--

A \.o 
B 

c ~~ 
D Lj_ 
A I'{> 
B D-::r 
c qs 

A 

B 
c 
D 

Date Reviewed: }abt. J ~~~ 
-------+~+-~~,~--------

Version 1.0 Modified May 8, 2008 Nautilus Environmental 



Pseudokirchneriel/a subcapitata Algal Counts 

Client: Ajax Start Date!Time: 07-Nov-14 7:00 

WO#: 14892 Termination Date: 10-Nov-14 7:00 
Sample ID: Jacko 

Initial Cell Density: 9545 cell/mL 210000 
0.22 
0.01 

Concentration Rep Count 1 Count 2 Count 3 Count 4 Mean Cell Yield 9545.455 

%v/v (x 104
) (x 104

) (x 104
) (x 104

) (x 104
) (x 104

) 

cell/mL 
Control A 69 69 68.0 mean 76.7 

site 8 74 74 73.0 SD 6.069538 

c 88 88 87.0 cv 7.916397 

D 75 75 74.0 
E 79 79 78.0 

F 84 84 83.0 
G 78 78 77.0 
H 74 74 73.0 

13 A 96 96 95.0 mean 87.0 
8 90 90 89.0 SD 6.324555 

c 82 82 81.0 
D 84 84 83.0 

20 A 108 108 107.0 mean 94.5 

8 85 85 84.0 SD 15.80084 

c 110 110 109.0 
D 79 79 78.0 

30 A 116 116 115.0 mean 108.8 

8 112 112 111.0 SD 11.44188 

c 93 93 92.0 
D 118 118 117.0 

44 A 111 111 110.0 mean 97.3 

8 94 94 93.0 SD 9.429563 

c 89 89 88.0 
D 99 99 98.0 

67 A 116 116 115.0 mean 103.3 

8 111 111 110.0 SD 10.99621 

c 97 97 96.0 
D 93 93 92.0 

100 A 118 118 117.0 mean 102.0 

8 107 107 106.0 SD 11.91638 

c 95 95 94.0 
D 92 92 91.0 

Control A 36 36 35.0 mean 39.0 

lab 8 44 44 43.0 SD 3.817254 

c 35 35 34.0 cv 9.776436 

D 43 43 42.0 
E 44 44 43.0 
F 42 42 41.0 
G 40 40 39.0 
H 36 36 35.0 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 11-6466-7188 
Analyzed: 13 Jan-1517:04 

Batch ID: 01-6684-2921 

Start Date: 07 Nov-14 07:00 

Ending Date: 10 Nov-14 07:00 

Duration: 72h 

Sample ID: 14-2332-7656 

Sample Date: 30 Oct-14 

Receive Date: 31 Oct-14 

Sample Age: 8d 7h 

Linear Interpolation Options 

X Transform YTransform 

Log(X+1) Linear 

Residual Analysis 

Attribute Method 

Endpoint: 
Analysis: 

Test Type: 

Protocol: 

Species: 

Source: 

Code: 

Material: 

Source: 

Station: 

Seed 
906846 

Control Trend Mann-Kendall Trend 

Point Estimates 

Level mg/L 95% LCL 95% UCL 
IC5 >1470 N/A N/A 
IC10 >1470 N/A N/A 
IC15 >1470 N/A N/A 
IC20 >1470 N/A N/A 
IC25 >1470 N/A N/A 
IC40 >1470 N/A N/A 
IC50 >1470 N/A N/A 

Cell Yield Summary 

C-mg/L Control Type Count Mean 

51 Negative Control 8 76.63 
242 4 87 
336 4 94.5 
475 4 108.8 
684 4 97.25 
1000 4 103.3 
1470 4 102 

Cell Yield Detail 

C-mg/L Control Type Rep 1 Rep2 

51 Negative Control 68 73 

242 95 89 

336 107 84 

475 115 111 

684 110 93 

1000 115 110 

1470 117 106 

Cell Yield 
Linear Interpolation (ICPIN) 

Cell Growth 

EC/EPS 1/RM/25 

Pseudokirchneriella subcapitata 

54D641A8 

Sulphate 

AJAX sulphate testing 

Jacko 

Report Date: 

Test Code: 

13 Jan-15 17:05 (p 1 of 2) 

14892115-4811-8393 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Brett Lucas 

Diluent: Site Water 

Brine: 

Age: 

Client: AJAX 

Project: Ajax sulphate testing 

Resamples Exp 95% CL Method. 
200 Yes Two-Point Interpolation 

Test Stat Critical P-Value Decision(a:5%) 
0.7195 Non-significant Trend in Controls 

Calculated Variate 

Min Max Std Err Std Dev CV% %Effect 
68 87 2.146 6.07 7.92% 0.0% 
81 95 3.162 6.325 7.27% -13.54% 
78 109 7.9 15.8 16.72% -23.33% 
92 117 5.721 11.44 10.52% -41.92% 
88 110 4.715 9.43 9.7% -26.92% 
92 115 5.498 11 10.65% -34.75% 
91 117 5.958 11.92 11.68% -33.12% 

Rep3 Rep4 Rep5 Rep6 Rep7 Rep8 
87 74 78 83 77 73 
81 83 
109 78 
92 117 
88 98 

96 92 
94 91 

~ n7j,f;ve c.ov;;fro / ::: ~l+e wder eodf'<O{ (JaCK!!!') 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: __ _ QA: J&u... 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 11-6466-7188 Endpoint: Cell Yield 
Analyzed: 13 Jan-1517:04 Analysis: Linear Interpolation (ICPIN) 

Graphics 

/ 

7 

000-469-187-1 

- -·---- .... 'a-

C-mg/L 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

13 Jan-15 17:05 (p 2 of 2) 

14892115-4811-8393 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 15-2135-2771 

Analyzed: 13 Jan-15 17:04 

Batch ID: 

Start Date: 

01-6684-2921 

07 Nov-14 07:00 

Ending Date: 10 Nov-14 07:00 

Duration: 72h 

Sample ID: 14-2332-7656 

Sample Date: 30 Oct-14 

Receive Date: 31 Oct-14 

Sample Age: 8d 7h 

Data Transform 

Untransformed 

Zeta 

NA 

Dunnett Multiple Comparison Test 

Control VS C-mg/L 

51 242 

51 336* 

51 475* 

51 684* 

51 1000* 

51 1470* 

Auxiliary Tests 

Attribute Test 

Endpoint: Cell Yield 

Analysis: Parametric-Control vs Treatments 

Test Type: Cell Growth 

Protocol: EC/EPS 1/RM/25 

Species: Pseudokirchneriella subcapitata 

Source: 

Code: 540641A8 

Material: Sulphate 

Source: AJAX sulphate testing 

Station: Jacko 

Alt Hyp Trials Seed 

C<T NA NA 

Test Stat Critical MSD OF P-Value 

1.669 2.483 15.43 10 0.2218 
2.876 2.483 15.43 10 0.0213 
5.169 2.483 15.43 10 <0.0001 
3.319 2.483 15.43 10 0.0076 

4.284 2.483 15.43 10 0.0007 
4.083 2.483 15.43 10 0.0011 

Test Stat Critical P-Value 

Control Trend Mann-Kendall Trend 0.7195 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat 

Between 4104.875 684.1458 6 6.642 
Error 2575.125 103.005 25 
Total 6680 31 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 

Variances Bartlett Equality of Variance 5.065 16.81 . 0.5355 

Distribution Shapiro-Wilk W Normality 0.9641 0.9081 0.3535 

Cell Yield Summary 

C-mg/L Control Type Count Mean 95% LCL 95% UCL Median 

51 Negative Control 8 76.63 71.55 81.7 75.5 
242 4 87 76.94 97.06 86 
336 4 94.5 69.36 119.6 95.5 
475 4 108.8 90.54 127 113 
684 4 97.25. 82.25 112.3 95.5 

1000 4 103.3 85.75 120.7 103 
1470 4 102 83.04 121 100 

Cell Yield Detail 

C-mg/L Control Type Rep 1 Rep2 Rep3 Rep4 RepS 
51 ,f Negative Control 68 73 87 74 78 

242 \/ 95 89 81 83 
336 ,; 107 84 109 78 

475 J 115 111 92 117 

684 ..; 110 93 88 98 

1000 ..; 115 110 96 . 92 

1470 ..; 117 106 94 91 . 

-Jtr..~edtLC.V OJrA/'"()( c $1fe vvl':ffJY~ a>vt-~1 (Jt;cto) 
000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

13 Jan-15 17:05 (p 1 of 4) 

14892115-4811-8393 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 

Official Results: Yes 

Analyst: Brett Lucas 

Diluent: Site Water 

Brine: 

Age: 

Client: AJAX 

Project: Ajax sulphate testing 

PMSD NOEL LOEL TOEL TU 

20.1% 242 336 285.2 

P-Type Decision(a:5%) 

CDF Non-Significant Effect 
CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

CDF Significant Effect 

Decision(a:5%) 

Non-significant Trend in Controls 

P-Value Decision(a:5%) 

0.0003 Significant Effect 

Decision(a:1%) 

Equal Variances 

Normal Distribution 

Min Max Std Err CV% %Effect 

68 87 2.146 7.92% 0.0% 
81 95 3.162 7.27% -13.54% 
78 109 7.9 16.72% -23.33% 
92 117 5.721 10.52% -41.92% 
88 110 4.715 9.7% -26.92% 
92 115 5.498 10.65% -34.75% 

91 117 5.958 11.68% -33.12% 

RepS Rep7 RepS 

83 77 73 

Analyst: QA: j~ 
/." . - _j 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 15-2135-2771 
Analyzed: 13 Jan-15 17:04 

Graphics 

C-mg/L 

000-469-187-1 

Endpoint: Cell Yield 
Analysis: Parametric-Control vs Treatments 

• • 

Report Date: 

Test Code: 

13 Jan-1517:05 (p 2 of 4) 

14892115-4811-8393 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

• •• • 

• 
eel! 

•• • 

• 

... t...____J."'---_j_---'----'-----L---'-_j_---'--____J 

Raoldts 

CETIS™ v1.8.7.16 Analyst: __ _ QA: JGV-z II 1.-'lo./ 



CETIS Analytical Report 

EC Alga Growth Inhibition Test 

Analysis ID: 02-6358-5699 Endpoint: Cell Yield 
Analyzed: 10Apr-1510:03 Analysis: Parametric-Two Sample 

Batch ID: 01-6684-2921 Test Type: Cell Growth 

Start Date: 07 Nov-14 07:00 Protocol: EC/EPS 1/RM/25 

Ending Date: 10 Nov-14 07:00 Species: Pseudokirchneriella subcapitata 

Duration: 72h Source: 

Sample ID: 14-2332-7656 Code: 54D641A8 

Sample Date: 30 Oct-14 Material: Sulphate 

Receive Date: 31 Oct-14 Source: AJAX sulphate testing 

Sample Age: 8d 7h Station: Jacko 

Data Transform Zeta Alt Hyp Trials 

Untransformed NA C<T NA 

Equal Variance t Two-Sample Test 

Control vs Control Test Stat Critical 

8 51* 14.84 1.761 

ANOVATable 

Source Sum Squares Mean Square 

Between 5662.563 5662.563 
Error 359.875 25.70536 
Total 6022.438 

Distributional Tests 

Attribute Test Test Stat 

Variances Variance Ratio F 2.528 
Distribution Shapiro-Wilk W Normality 0.9704 

Cell Yield Summary 

C-mg/L Control Type Count 

8 Lab Water 8 
51 Negative Control 8 

Cell Yield Detail 

C-mg/L 

8 
51 

Graphics 

Control Type Rep 1 
LabWater 35 
Negative Control 68 

Mean 

39 
76.63 

Rep2 
43 

73 

95% LCL 

35.81 
71.55 

Rep3 
34 

87 

r:;::::::;.;:::;;:;:r ------------------ I!!!J~N~ -

Seed 

NA 

MSD DF P-Value 
4.465 14 <0.0001 

DF F Stat 

220.3 
14 
15 

Critical P-Value 
8.885 0.2442 
0.8408 0.8445 

95% UCL Median 

42.19 
81.7 

Rep4 
42 
74 

40 
75.5 

RepS 
43 

78 

Report Date: 

Test Code: 

10Apr-1510:04 (p 1 of 1) 

14892 1 15-4811-8393 

Nautilus Environmental 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst: Brett Lucas 

Diluent: Site Water 

Brine: 

Age: 

Client: AJAX 

Project: Ajax sulphate testing 

PMSD Test Result 

11.4% Fails cell yield 

P-Type Decision(a:S%) 

CDF Significant Effect 

P-Value Decision(a:S%) 

<0.0001 Significant Effect 

Decision(a:1 %) 
Equal Variances 
Normal Distribution 

Min 

34 
68 

RepS 

41 

83 

• • 

Max 

43 
87 

Rep7 

39 
77 

I 

• I 

• • 

Std Err 

1.35 
2.146 

RepS 

35 
73 

CV% 

9.79% 
7.92% 

• 

%Effect 

0.0% 
-96.47% 

• 

·10 ""--..L....--'----'----_.L..---'----'----' 
·>0 

....... 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: __ _ QA: 
A I_/ I 



Rainbow Trout Embryo Summary Sheet 

Client: 

Work Order No.: __,!,\ 4-:.'6..lo.4-J4-L.\ -----

Start Date/Time: 0~"~'\ "Z-2.1-z.o \~Q \S..::~C~ 

Test Species: Oncorhynchus mykiss 

·Sample Information: 

Sample ID: _ ~c-\(o. . .......... _ . Ll ~~ \\ J-o\:S 
Sample Date: 'SA"t"o/"1 J..o

1 
~~1 'Vb 1 'fef.:,I\IOJ'\,' 'r ~~"1 1 

DateReceived: "S~ ~1 .. §ll-~,_'l--5 T->t~ S
1 

Rt..4 \'S,U>[S 
Sample Volume: J'O -t i.e L (W' . ~~~ 
Dilution Water: 

~~~~ess (mg/L Cc:~C03): - .. :P-3l9~!Qf!!':d !~I! .Y.Y.e!t!r _J,.c l::o >~+e. ~?tt(cl 'llTC 

Alkalinity (mg/L CaC03): __ -='2==· ·~6"7_,--_·_--_-_ _,..,..,....,_ __ _ 

Test Organism Information: 

Batch No.: __,.;;.0_.)......:7..--:;..,.'Z..~\ 5___,_........,....~_,__,_ 
Source: \torl bO~£ _1 Sv~ti£ wt< 
Loading Density: o. f/j 5(j; . ... _ 7 

SDS Reference Toxicant Results: 

Reference Toxicant ID: R..ThCo<j 
Stock Solution ID: -'\'--..;~~S0-=:1,......~--____ .-. -. --

Date Initiated: :$IV\~ 'l,.i2-\ JA\5 
7-d EC50 (95% CL): _ 1· \ (!{,a-~-'2..- ~ rd,IL 32S 

Reference Toxicant Mean and Range: ~-~ ( '2..· { ... ]. \ ) 1"'31 L S!125 
Reference Toxicant CV (%): -.....:1L,;S2-----------

Test Results: 

Reviewed by: Date reviewed: _--l-..!A.fl-p..L.r '_;l~o._,.f..L:tL~-

( 
Issued: July 17, 2006; Ver. 1.0 Nautilus Environmental 



Client: 
Sample ID: 
Work Order #: 

DO meter· 
s;{e.~ 

Control {c. 

I Hardness* 3 1'"2.-. 

I Alkalinity* '7..6 7 ' 
* mg/L as CaC03 

/ 
Sample Description: 

Comments: 

Version 1.0 Issued June 26, 2006 

Embryo-Aievin Freshwater Toxicity Test 
Water Quality Measurements 

pH meter· 
~ 'kl 

~ct~J 

Start Date & Time: "ic._" vOifj 2.J2-1 l-.9 0 @ 1 So o 
Stop Date &Time: Rbfv.Q..";=\ "'LL, '2o (S eu3> D 

Test Species: _§2""""""._. -"""'-'--=\{~'-'· VC=\$'-'""'-':>"-------

Conductivity meter: __ 3 ____ _ 

Analysts: 

Reviewed by: 
Date reviewed: 

Nautilus Environmental 



Client: 
Sample ID: 
Work Order#: 

Concentration 

DO meter: 

I Hardness* 

I Alkalinity* 
* mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.0 Issued June 26, 2006 

Control (v 

"31?.-
'?-£,7 

Embryo-Aievin Freshwater Toxicity Test 
Water Quality Measurements 

~&t-") 

Start Date & Time: 3C?.A ~ 'G2r "U) 't "S <L> IScu 
Stop Date & Time: -a co,....,_~~ ']...Dt 2-0\S. €? l\ ~0 

Test Species: _ _,o""-"-~-~~'l""~"'-l~""'~------

pH meter: __ _____.,),__ ___ _ Conductivity meter:--~------

Analysts: t-.wt>1 S>~ 1 "\I.\V 

Reviewed by: --jJ;.-· {):((----t~,.--
Date reviewed: Aif\d"-- t·O fit ( 

Nautilus Environmental 



Client: 
Sample ID: 
Work Order#: 

DO meter: 

Hardness* 

* mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.0 Issued June 26, 2006 

Embryo-Aievin Freshwater Toxicity Test 
Water C}uality Measurements 

Start Date & Time: ~~ '"Ll....l 'U> ~ <@ \ t;o-o 
Stop Date & Time: E~ "ZA' L.o}i'$ e ( l3 '\) 

Test Species: ~O~!!!~~Wul...(:~i:_ _____ _ 

pH meter: ______ _ Conductivity meter: __ > _____ _ 
Analysts: t...w t> 

1 
\'CL-f1 '1"1 (__ 

Reviewed by: _j7C, _GeL_, --.---+-­
Date reviewed: L, ()I) he 

~ ,~, 

Nautilus Environmental 



Client: 
Sample ID: 
Work Order#: 

Concentration 

DO meter: . 
Control{ .. 

I Hardness* "312 
I Alkalinity* -u,7 
* mg/L as CaC03 

Sample Description: 

Comments: 

version 1.0 Issued June 26, 2006 

~() -~\.(>--1\" 
Chronic Freshwater Toxicity Test 

j\.. 

Water Quality Measurements 

ttcf~) 

.,._...--

Start Date & Time: :Scwut~"( 2.-2q '1-.:>l <;. ~ tsoo 
Stop Date & Time: ft~~ "U::J t Zot S C2 I\ 30 

Test Species: _..:::cP::...,.L-'~=~::.!<~~------

pH meter: ____ > ___ _ Conductivity meter: __ S _____ _ 

--
----

1.-----

~ 

Analysts: ~'W\;.:> 1 \<L-P1 'l"\v 

Reviewed by: _ _,d,f--Gic:-~__,_~­
Date reviewed: X;::~ I o/lL --~~"'---,H'->L--

Nautilus Environmental 



Client: 
Sample ID: 
Work Order#: 

DO meter: 
.:;, 

Control (, 

I Hardness* 'J l'"l 
[ Alkalinity* L.l/ 
* mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.0 Issued June 26, 2006 

Embryo-Aievin Freshwater Toxicity Test 
Water Quality Measurements 

!Jude} 

~ 

- Start-Date &-:rime: -~Ot~ 'Vl..- ( ·wt~ e IS..::>O 
Stop Date & Time: 'B:b ~ W '2--otS @ 1 ( 3;o 

Test Species: OncorhynctnJ; m~ · 

pH meter: __ ~~>~~~-- Conductivity meter: ~~J.~~~~~ 

---- Analysts: 

----...:.---· •·· .. --- Reviewed by: 
•.. 

Date reviewed: 

Nautilus Environmental 



Client: 
Sample ID: 
Work Order #: 

Concentration 

DO meter: 

* mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.0 Issued June 26, 2006 

Embryo-Aievin Freshwater Toxicity Test 
Water Quality Measurements 

Start Date & Time: =!W\l)'(lr:-f '2.1'2_ ( 'l-6V~ e \ S. oO 

Stop Date & Time: H b ~ 'l..b. ').() { 5 @ \. (~o 
Test Species: Oncorhynchus mykiss 

1 

pH meter:-~)~----- Conductivity meter: _ __£..;. ____ _ 

Analysts: " \IV 1\) ( s '60, '\"' (,. 

Reviewed by: ~,<Jr-crcc--,.-::-r::---::?--
Date reviewed: I41Vi; flo/ ( ("' . 

Nautilus Environmental 



Client: 
SampleiD: 
Work Order#: 

DO meter: 

* mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.0 Issued June 26, 2006 

Embryo-Aievin Freshwater Toxicity Test 
Water Quality Measurements 

Start Date & Time: ..::')~ 'Vl--1 "lltS e tS-&0 .· 
StopDate&Time: L~ iP, 'LoiS etl30 

Test Species: Oncorhynchus mykis's · 

f(. 
pH meter:----""'/ _____ _ Conductivity meter:--~------

Analysts: 

Reviewed by: _j"f-CVtc __ -.--t-__,­

Date reviewed: Al'\I'C ( 0 /t. ( , 

Nautilus Environmental 



Client: 
SampleiD: 
Work Order #: 

Concentration 

DO meter: 

* mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.0 Issued June 26, 2006 

Embryo-Aievin Freshwater Toxicity Test 
Water Quality Measurements 

start Date & Time: ~v'Q,~r '2ft...&lS'~(S6D 
Stop Date & Time: 'P'fb~ I v<s Pt\3v 

Test Species: Oncorhynchus yk1ss 

pH meter: __ )..::::_ ____ _ Conductivity meter:-=_> _____ _ 

Analysts: 

Nautilus Environmental 



Client: 
Sample ID: 
Work Order#: 

DO meter: 

Hardness* 
Alkalini * 

* mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.0 Issued June 26, 2006 

Embryo-Aievin Freshwater Toxicity Test 
Water Quality Measurements 

Start Date & Time: --:sCJ\Vef\\ 2.72( 1oiS C? ( "S;o-0 
Stop Date & Time: ~-e~fV'IJ':-\ · "}_,o "2.-tti/S ~ ll1.10 

Test Species: Oncorhynchu~ mykis's 

pH meter=--~~--- Conductivity meter: __ --.? ____ _ 

Analysts: '\MV 

Reviewed by: ~J--,r--6_(;.;-,---.._,. __ 
Date reviewed: _..£:.?1?-H-l!~· ~( 0.::...,1-1-/(.\-(­

~ I 

Nautilus Environmental 



Client: 
Sample ID: 
Work Order #: 

Concentration 

DO meter: 

Hardness* 

* mg/L as CaC03 

Sample Description: 

Comments: 

Version 1.0 Issued June 26, 2006 

Embryo-Aievin Freshwater Toxicity Test 
Water Quality Measurements 

StartDate&Time: ~ L~ Z...O\S 0tSoek 
Stop Date & Time: flb'{Wl.tJ 'U) I ?&L~ e II ~ 

Test Species: Oncorhynch s myktss 

pH meter: ____ .,.._,.~- Conductivity meter:-~-~-...,...,...-~ 

Analysts: __ '\L\L_,_'-"---~-

Reviewed by: _,._..;;::fi=-6{/L.,-;----r-­
Date reviewed: --f-,+YYff-+l-. ..L.,.;...' • .!...;( O:....,f,_,/ ~~.,~,-_ 

Nautilus Environmental 



. Chronic Toxicity Test 
Daily Mortality 

Client: ___,_,-l\'1:....,.>-.:...f\.>+.1------
Sample ID: ~~k.o 

--~~~~---------
Work Order#:_ ---'\.__l\,_,~~L\....:...\..:.__ ____ _ 

Start Date & Time: §'\"~\ 7 .. :-J-, "1-0\'$. ~ \~eO 
Stop Date: ~~ W U> lS <e lW.O 

Test Species: Oncor/7Yt1Ch s myk1ss 

Concentration Day of Test - No. of Mortalities Total Dead Total 
Eggs/ Undeveloped/ Total No. Total 

ar, v~\ Rep 1 2 3 4 5 6 7 Embryos Unhatched Alevins Expos~ 
Alevins Embrvos 

rp~~ 1 {) u CJ 0 0 0 0 0 / 
2 I r· { 

' 
~ 0 0 I 

3 \ / 
4 ' J (() 'D I 

rw~ 1 I Q D J 
sHe 2 0 {) / 

3 \ ( I 
4 ,"") n I 

·w- 1 I 0 I 
V:tV..wl 2 [') I 

I 3 0 1/ 

4 0 7 
<.D- 1 ..v 0 7 
c;.oll(u} 2 ~ 7 

3 0 0 7 
4 0 I 

/.ot-->- 1 () 7 
~'""'·lf4J 2 n I . 

3 lj !l I 
4 ~ Lf v ~~ ~~ .jj ,v v 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 ; 

Tech Initials I~ i..'-1. • ·" SS-t> ~ ·~ l/ \Jw.JJ ().,. rr.. rrmfr 

Comments: 

Reviewed by: ___ ___:l,_.1L3.r.L:.~::=...· ___ _ Date reviewed: ____ _.tfr~::.-· _, _i_o+(_c,_\..:..__ _______ _ 

Nautilus Environmental 
Version 1.0 Issued June 26, 2006 



~\)·-A~" 
· ~Toxicity Test 

Daily Mortality 

Client: ~ ~ '-,(' 
Sample ID: ':S~ 

Start Date & Time: :) OII'W<U'"( Z., "tx 2-o~ G \S o-o 

Work Order#: ___ _,_\ _,_~~-=---L\'-'\,___ ___ _ 
Stop Date: feb~ "lA>l ~\;_$ Qilt>O 

Test Species: Oncorhynchu myk1ss 

Concentration Day of Test - No. of Mortalities Total Dead Total 
Eggs/ Undeveloped/ Total No. Total 

("'{o-v(d) Rep 8 9 10 11 12 13 14 Embryos Unhatched Alevins Exposed 
Alevins Embrvos 

{!§;.-.::{' ro \ 1 1\) ::.J C) n 0 ID 0> 0 ~-

2 0 o· T5 w-'¢ \ / 
3 0 0 {) ~(/} \ / / 
4 .6 u ·v -··-

/ / 0 
1-DD' 1 0 0 

--·- ." j-. \ ~- ./ / 
~\{e_ 2 0 I 0 D r \ 

- .···--- / 
3 1.!1 () 

.. 

0 0 ~ 0 J 
4 ' ·-v " l 

- -~------

to / 
1 ""II a . --· --- -

I "'2 c- D p ::? ·1,..o 

.;;dllc~& 2 ~-'1 0 
. ·- - --- ·"'··--- ..... "];.' .. 

/ 
- .. 

v 
3 0 n ' 

. 

0 / 
4 0 Q. ''l ~ 7 

·t;;o • 1 ? 0 ~ \o I 
~-lkqd 2 0 r ·a q.. 7 

I 3 0 0 0 9 0 / 
4 0 0 \ '*71/ .r? / 

toO- 1 -?., (} -:v ·o 5 / 
~;olktt\ 2 \ 0 o· ... tf) .. 

\ / 
3 r 1 v· n 0 v· 0 o- 7 
4 II !) V'3 0 .T ... 

~- / rO - ---- .. ~ ---- .. ... .,. - .. --
1 

.. 
-·~'·-· 

..... .....,. __ ---·-- ---· . ·---~------ .. ... ----. -- ---- --------
2 
3 
4 
1 
2 

''f 3 
4 
1 
2 
3 
4 . 

Tech Initials ~ !Jr. 1\.- I~ 'UK ~~\..\. .! ~ '"' 

Comments: 

Reviewed by: _____ d.::.L._~_;___ __ _ Date reviewed: ~· l o /1 .'(' -----L~~u_~~~~--------

Nautilus Environmental 
Version 1.0 Issued June 26, 2006 

v 



., 

Embryo-Aievin Freshwater Toxicity Test 
Daily Mortality 

Client: ____;_/><.-="S=--A.,.....t{: ____ _ Start Date & Time: .:S~~ ()2_( ~tS: e_· \ So:J 
Stop Date: r;efo~1 "l • .o

1 
'U>~ S. e l \ ~v Sample ID: -:S~i)}._;:...,ct(o,=::.... ____ _ 

Work Order#: _ ___,)'--'lf,._~=-4(--+\ ____ _ Test Species: Oncorhynchus mykiss 

Treatments 
· Total near~ Day of Test - No. of Mortalititts .... • ... 

j-.--.,__,.,....-:-.-,,._,.,....~ ...... -=~-=---=---=--·=---=· _,...,_~=-·-=---=·--=---=--=1---- Eggs/ 
Total 

Undeveloped/ Total No. 

(~(. v\.t) Rep 15 16 17 18 19 20 21 l;mbryos 
Alevins 

Unhatched Alevins 
Embrvos 

Total 
Exposed 

3 e 7J ·- o· / 

2 ~-- rO --·-·n-·---,----- \ -·1/ 

·v , -- -- -- o s · / 
2 
3 0 
4 0 I 

/' 
2 0 /'" 
3 ---7 
4 7" 

{00- 1 0 fC/ \ 0 _htv \ . q 7 
2 D ·o· 
3 

LY .. 
·:P ···/'' 

\I/ flJ ' c \ - o n r.n 1...--4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 

Tech Initials 

Reviewed by: 0~ 
-------~--~------

Date reviewed: __ :...,~:...JJ'fV'(~..!,__· .....,t-=-o-+t~t4)l._,..-____ ~ 
!..!i f 

Nautilus Environmental 
Version 1 .o Issued June 26, 2006 



Client: ~"Jl\: ')( 

Embryo-Aievin Freshwater Toxicity Test 
Daily Mortality 

Start Date & Time: . ~~ ~ l 2.pl5 @ ( s;:a? 
Sample ID: :Sc....~ 
Work Order#:;___.~....\ '\...!...£0.::::......!1.\.....!..\ ____ _ 

Stop Date: ~~('~ 1.-0 
1 

'2.-0\:$ @? I\ 3o 
Test Species: Oncorhynchus myk1ss 

Concentration Day of Test - No. of Mortalities Total Dead Total 

2~ 
Eggs/ Undeveloped/ Total No. Total 

(chvfu \ 
Rep (27 MJ 25 26 27 28 Embryos Unhatched Alevins Expos' 

Alevins Embrvos 
G:.k<tro\ ' 1 f) 0 0 0 0 1) 0 0 / 

2 I ;) 0 0 \ •')... / 
3 0 I D 0 \ ').- _/ 
4 0 I \ 0 ' \1\f<v '-''?> v 

IQ.-,- 1 D ' 1 T ? / 
S({e 2 ~ -~ ~ 0 \\ / 

3 0 f 0 I "].. / 
4 D () I 0 \ / 

t'L.O- 1 .-v ?./ v C) t\: / 
_So" I \a.of 2 u 0 0 ' 

.. v \ 
I 3 I ~ 3 \1-- I 

4 1> 0 0 D 0 ..,IJ 'U 7 
<;D .... 1 r D '1..-- 0 C) w;, '() ) I 
X>llad 2 n· u 1...- 0 C) ').. 7 

3 'l ( 0 l 0 , I 
4 0 Q t 1 w 3 I 

tQD- 1 'V D 0 \ 0 'l; ;;.\ 7 
~1Kuf 2 r.I"T'~J 3 II/ ~ 0 0 l.o 7 

I 3 't:,(!, 
I lt'-1 'I <J \ 0 {) 0 \J.\ I 

4 'l,.i 'V \ v '() -, , 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 

Tech Initials I~ v~ ~ I\!\# §:.O ~\ ~~ V\W/' 

Reviewed by: ( j~ . 
------~~~~~---------

Date reviewed: __ ....l4'd-· ~-"~t-=d-' --.!...:[ o=--f+l(-I1 ""' ____ _ 

~ I 
Nautilus Environmental 

Version 1 .o Issued June 26, 2006 



Embryo-Aievin Freshwater Toxicity Test 
Daily Mortality 

Client: kS ~f( 
Sample ID: '"SQ-Ck: 

Start Date & Time: ~ 'L~ 2--0LS e ~~~ 
Stop Date: fflo~ ?Od ?Ol$ @ H 1o 

Test Species: Oncorhynchu~ mykits Work Order #_: ___;....l '\-_,_lC-=-.;'i.;_\...__ ___ _ 

Concentration Day of Test - No. of Mortalities 
Total Dead Total Abnormal 

Total 
Total Normal 

~ ((io \1\v) Rep 29 30 31 32 33 34 35 Eggs/Aievins Alevins 
Alevins Exposed 

C.oJ\.kr-0 \ 1 0 \ I 0 \CY "256 '?O 
2 0 \ j n (') 'L1 ~,0 

3 0 _\ f n \<V "VS ">o 
4 0 \ I 0 0 'lll 3<> 

I Ol) -S. \--t e.__ 1 0 \ I 0 /c) tb "2~ 
2 0 _\ I () '2-~ ts ~0 
3 /) '0 n --z_f "30 
4 ' \ / l () l~ ~0 

2D-S/)\~ 1 e:> \ I CJ Q L6 '1...-~ 
2 \ 1/ 

·- .-

0 .'L6 ~· _{) D 
3 0 > u 0 r6 ~0 

4 0 _/ 1\ 0 \G' ?_.r?,./ "30 
~-.Sol V<fcl' 1 0 I \ <!) D q >-<> 

2 0 I _'i 6 0 ll 3o 
3 0 I \ 0 0 f() '),-0 

4 u I \ D 0 lb 'Xl 
(oc --5o-! kwf 1 0 v \ [) 0 L~ 3\ 

2 0 I \ 0 \'U i~ ~-o 
3 0 v 

"" 
0 L~ -, V( 

4 0 " \ 0 \~ 11 3' 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 

Tech Initials ~ \AMV lA/IN....r'' \A.MJ../ .\1\.f.AlJ 

Reviewed by: _____ J_&k-____ _ Date reviewed: ·1::-- lo / ( ~ ----~~--4,~----------

Nautilus Environmental 
Version 1.0 Issued June 26, 2006 



Client: AJAX 

W0#:14841 

Sample 10: Jacko 

Test Cone. 

Rainbow Trout Embryo-Aievin Toxicity Test 

Total Abnormal Normal 

Dead Alevins Alevins 

Test Initiation Date: January 22, 2015 

Test Termination Date: February 20, 2015 

Total No. Total No. 

Survival 
96.7 
90.0 
86.7 Mean SO 
90.0 90.8 4.2 
55.2 
56.7 
80;0 Mean so 
63.3 63.8 11.4 

62.1 
76.7 
43.3 Mean · SO 
76.7 64.7 15.8 
30.0 
56.7 
33.3 Mean SO 
60.0 45.0 15.5 
41.9 
46.7 
27.6 Mean SO 
58.1 43.6 12.6 

Normal Alevins 
93.3 

. 90.0 

83.3 Mean 
90.0 89.2 
55.2 
50.0 
80.0 Mean 
63.3 62.1 
62.1 
76.7 
43.3 Mean 
73.3 63.9 
30.0 
56.7 
33.3 Mean 
60.0 45.0 
41.9 
43.3 
24.1 Mean 
54.8 41.1 

JG-tv to\\{ w· 

so 
4.2 

so 
13.1 

so 
15.0 

so 
15.5 

so 
12.7 



CETIS Analytical Report 

Salmonid Embryo-Aievin Survival and Development Test 

Analysis ID: 15-8042-7949 Endpoint: Survival Rate 
Analyzed: 12 Mar-15 16:31 Analysis: Linear Interpolation (ICPIN) 

Report Date: 

Test Code: 

12 Mar-15 16:33 (p 3 of 4) 

14841 1 07-2270-8971 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Batch ID: 12-9392-5771 

Start Date: 22 Jan-15 15:00 

Ending Date: 20 Feb-15 11:30 

Test Type: Survival-Development 

Protocol: EC/EPS 1/RM/28 

Species: Onc~rhy~hus~ssL 
I r,o.,..T o.tl-'1 T 

Analyst: 

Diluent: 

Brine: 

Brett Lucas 
nechlo•inated rap Wettlr Oe~C:.f::o ~; fe ~-<-<4 

ifTL. 

Duration: 28d 20h 

Sample ID: 04-6307-7987 

Sample Date: 20 Jan-15 

Receive Date: 21 Jan-15 

Sample Age: .»afT [1/L 

Linear Interpolation Options 

X Transform YTransform 
Log(X+1) Linear 

Point Estimates 

Level mg/L 95% LCL 
EC5 368.7 N/A 
EC10 420.8 N/A 
EC15 480.3 57.12 
EC20 548.2 201.6 
EC25 625.6 271.9 
EC40 >1428 N/A 
EC50 >1428 N/A 

Survival Rate Summary 

C-mg/L Control Type 
52 Negative Control 
323 
714 
1428 

Survival Rate Detail 

C-mg/L Control Type 
52 Negative Control 

323 

714 

1428 

Survival Rate Binomials 

C-mg/L Control Type 

Source: *'"ee~:~ver fsla -etlt llatclie1y Age: 

Code: 1 B9A0263 

Material: ..:Fatal fllssOived So lies 5" ""'( # iJT (. 
AJAX 
Ajax sulphate testing 

Client: 

Project: 
Source: AJAX sulphate testing 

Station: Jacko 

Seed Resamples Exp 95% CL Method 
1133617 200 Yes Two-Point Interpolation 

95% UCL 
488.4 
907.9 
1034 
N/A 
N/A 
N/A 
N/A 

Calculated Variate(AIB) 

Count Mean Min Max Std Err Std Dev CV% %Effect A 
4 0.6379 0.5517 0.8 0.05686 0.1137 17.83% 0.0% 76 
4 0.6468 0.4333 0.7667 0.07905 0.1581 24.44% -1.4% 77 
4 0.45 0.3 0.6 0.07758 0.1552 34.48% 29.46% 54 
4 0.4356 0.2759 0.5806 0.0631 0.1262 28.97% 31.71% 53 

Rep 1 Rep2 Rep3 Rep4 
0.5517 0.5667 0.8 0.6333 
0.6207 0.7667 0.4333 0.7667 

0.3 0.5667 0.3333 0.6 

0.4194 0.4667 0.2759 0.5806 

Rep 1 Rep2 Rep3 Rep4 
52 17 Negative Control 16/29 15/30 24/30 19/30 
323 V' 18/29 23/30 13/30 22/30 
714 v 9/30 17/30 10/30 18/30 
1428 / 13/31 13/30 7/29 17/31 

000-469-187-1 CETIS™ v1.8.7.16 Analyst:. __ _ 

B 
119 
119 
120 
121 

I . _,..-



CETIS Analytical Report 

Salmonid Embryo-Aievin Survival and Development Test 

Analysis ID: 15-8042-7949 Endpoint: Survival Rate 
Analyzed: 12 Mar-15 16:31 Analysis: Linear Interpolation (ICPIN) 

Graphics 

., 

• 

1200 

c-.na/L 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

12 Mar-15 16:33 {p 4 of 4) 

14841 1 07-2270-8971 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ dGK 
QA:_-tJ11--- ·-'·--



CETIS Analytical Report Report Date: 

Test Code: 

10 Apr-15 09:12 (p 5 of 8) 

14841 1 07-2270-8971 

Salmonid Embryo-Aievin Survival and Development Test Nautilus Environmental 

Analysis ID: 01-1716-1924 
Analyzed: 09 Apr-15 18:05 

12-9392-5771 

Endpoint: Survival Rate 
Analysis: STP 2x2 Contingency Tables 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Batch ID: 

Start Date: 22 Jan-15 15:00 

Ending Date: 20 Feb-15 11:30 

Test Type: Survival-Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhyn~s m}lkiss _. 

Analyst: Brett Lucas . 

Diluent: " Deel 1lorinateel "FaJ:! W~ J tiC b, 5; fe ""_;;{~ 
Brine: 

Duration: 28d 20h Source: 

Sample ID: 04-6307-7987 Code: 

Sample Date: 20 Jan-15 Material: 

Receive Date: 21 Jan-15 Source: 

Sample Age: 63h Station: 

-r ro /.o« e (J"rr.-AoleRcouve~aRd tr:e1:1t Hatehery 

189A0263 . 

1'otal DisselveEI SeliEis-Su~!u/e t-TL-­

AJAX sulphate testing 

Jacko 

Age: 

Client: AJAX 

Project: Ajax sulphate testing 

Data Transform Zeta Alt Hyp Trials Seed NOEL LOEL TOEL 
Untransformed 

Fisher Exact/Bonferroni-Holm Test 

Sample 

52 
52 
52 

vs Sample 

323 
714 
1428 

Data Summary 

C-mg/L 

52 
323 
714 
1428 

Control Type NR 

Negative Contr 76 
77 
54 
53 

Survival Rate Detail 

C-mg/L Control Type Rep 1 

52 Negative Control 0.5517 

323 0.6207 

714 0.3 

1428 0.4194 

Survival Rate Binomials 

C-mg/L Control Type Rep 1 

52 Negative Control 16/29 

323 18/29 

714 9/30 

1428 13/31 

000-469-187-1 

C>T 

Test Stat 
1 
0.002516 
0.001367 

R 

43 
42 
66 
68 

Rep2 

0.5667 

0.7667 

0.5667 

0.4667 

Rep2 

17/30 

23/30 

17/30 

14/30 

NA NA 323 714 480.2 

P-Value P-Type Decision(a:5%) 

1.0000 Exact Non-Significant Effect 
0.0050 Exact Significant Effect 
0.0041 Exact Significant Effect 

NR+R Prop NR PropR %Effect 

119 0.6387 0.3613 0.0% 
119 0.6471 0.3529 -1.32% 
120 0.45 0.55 29.54% 
121 0.438 0.562 31.42% 

Rep3 Rep4 

0.8 0.6333 

0.4333 0.7667 

0.3333 0.6 

0.2759 0.5806 

Rep3 Rep4 

24/30 19/30 

13/30 23/30 

10/30 18/30 

8/29 18/31 

CETIS™ v1.8.7.16 Analyst: __ _ 

TU 



CETIS Analytical Report 

Salmonid Embryo-Aievin Survival and Development Test 

Analysis ID: 01-1716-1924 Endpoint: Survival Rate 
Analyzed: 09 Apr-15 18:05 Analysis: STP 2x2 Contingency Tables 

Graphics 

/ 

! 
~ 0.6 

~ EJ B 
C"''l''g/L 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

10Apr-1509:12(p6of 8) 

14841 1 07-2270-8971 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ 



CETIS Analytical Report Report Date: 12 Mar-15 16:33 (p 1 of 4) 

14841 1 07-2270-8971 Test Code: 

Salmonid Embryo-Aievin Survival and Development Test Nautilus Environmental 

Analysis ID: 16-1574-1480 
Analyzed: 12 Mar-15 16:31 

Batch ID: 12-9392-5771 

22 Jan-15 15:00 Start Date: 
Ending Date: 20 Feb-15 11:30 

Duration: 28d 20h 

Sample ID: 04-6307-7987 

Sample Date: 20 Jan-15 

Receive Date: 21 Jan-15 

Sample Age: ~Tl 

Linear Interpolation Options 

X Transform YTransform 
Log(X+1) Linear 

Point Estimates 

Level mg/L 95% LCL 
EC5 371.1 N/A 
EC10 426.3 N/A 
EC15 489.7 13.34 
EC20 562.6 135.9 
EC25 646.2 237.9 
EC40 >1428 N/A 
EC50 >1428 N/A 

Proportion Normal Summary 

C-mg/L Control Type 

52 Negative Control 
323 
714 
1428 

Proportion Normal Detail 

C-mg/L Control Type 

52 Negative Control 

323 
714 

1428 

Proportion Normal Binomials 

C-mg/L Control Type 

Endpoint: Proportion Normal 
Analysis: Linear Interpolation (ICPIN) 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: Brett Lucas Test Type: Survival-Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncofhynchys mykiss r L. 

Diluent: 
Brine: 

-QeehleFiRate~t"Fa!!! 'lifateJ 
V61 c t.., _s, e v---.,;t.e....-.!'TC 

Source: 

Code: 

Tl'c>..-.?r. I oii:.:. U 
¥efleotJYeF leland oat llatcliei)J 

1B9A0263 

Age: 

Client: AJAX 

Material: ifotel Bissolveo sor1ds S14pk:(e i! T (.. Project: Ajax sulphate testing 

Source: AJAX sulphate testing 

Station: Jacko 

Seed Resamples Exp 95% CL Method 
716008 200 Yes Two-Point Interpolation 

95% UCL 
729.3 
999.6 
1182 
1744 
N/A 
N/A 
N/A 

Calculated Variate(AIB) 

Count Mean Min Max Std Err Std Dev CV% %Effect A 

4 0.6213 0.5 0.8 0.0656 0.1312 21.12% 0.0% 74 
4 0.6385 0.4333 0.7667 0.07518 0.1504 23.55% -2.78% 76 
4 0.45 0.3 0.6 0.07758 0.1552 34.48% 27.57% 54 
4 0.4106 0.2414 0.5484 0.06339 0.1268 30.87% 33.91% 50 

Rep 1 Rep2 Rep3 Rep4 
0.5517 0.5 0.8 0.6333 

0.6207 0.7667 0.4333 0.7333 

0.3 0.5667 0.3333 0.6 

0.4194 0.4333 0.2414 0.5484 

Rep 1 Rep2 Rep3 Rep4 

B 
119 
119 
120 
121 

52 Negative Control 16/29 15/30 24/30 19/30 

323 18/29 23/30 13/30 22/30 

714 9/30 17/30 10/30 18/30 

1428 13/31 13/30 7/29 17/31 

-4-M:td/~ &Nf;-v( _.., J,r c KD J-;+e ~!/ (((~) 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: __ _ QA: 



CETIS Analytical Report 

Salmonid Embryo-Aievin Survival and Development Test 

Analysis ID: 16-1574-1480 
Analyzed: 12 Mar-15 16:31 

Graphics 

000-469-187-1 

c-mg/L 

Endpoint: Proportion Normal 
Analysis: Linear Interpolation (ICPIN) 

CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

12 Mar-15 16:33 (p 2 of 4) 

14841 1 07-2270-8971 

Nautilus Environmental 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Analyst: __ _ QA: .j[Ju_ 



CETIS Analytical Report Report Date: 

Test Code: 

10 Apr-15 09:12 (p 1 of 8) 

14841 1 07-2270-8971 

Salmonid Embryo-Aievin Survival and Development Test Nautilus Environmental 

Analysis ID: 19-3373-4299 
Analyzed: 09Apr-1518:05 

Batch ID: 

Start Date: 

12-9392-5771 

22 Jan-15 15:00 

Endpoint: Proportion Normal 
Analysis: STP 2x2 Contingency Tables 

Test Type: Survival-Development 

Protocol: EC/EPS 1/RM/28 

CETIS Version: CETISv1.8. 7 
Official Results: Yes 

Analyst: Brett Lucas 

Ending Date: 20 Feb-15 11:30 Species: Oncorhynchus myki!!.Sr 
"Trod I~~~ • <--

Diluent: QesRlariRateEI Tap Water 
Brine: J ttc ko ~ ; fe 0v~ 13 rt 

Duration: 28d 20h 

Sample ID: 04-6307-7987 

Sample Date: 20 Jan-15 

Receive Date: 21 Jan-15 

Sample Age: 63h 

Source: 

Code: 

Material: 

Source: 

Station: 

)JaReel:l¥eF Is a el:lt Hatetlery 

189A0263 

;fetal Qisselued Selids .sv./p/u/e e-1c.. 
AJAX sulphate testing 

Jacko 

Age: 

Client: AJAX 

Project: Ajax sulphate testing 

Data Transform Zeta Alt Hyp Trials Seed NOEL LOEL TOEL 
Untransformed C>T NA NA 323 714 480.2 

Fisher Exact/Bonferroni-Holm Test 

Sample vs Sample Test Stat P-Value P-Type Decision(a:5%) 
52 323 1 1.0000 Exact Non-Significant Effect 
52 714 0.005563 0.0111 Exact Significant Effect 
52 1428 0.000923 0.0028 Exact Significant Effect 

Data Summary 

C-mg/L Control Type NR R NR+R Prop NR PropR %Effect 

52 Negative Contr 74 45 119 0.6218 0.3782 0.0% 
323 76 43 119 0.6387 0.3613 -2.7% 
714 54 66 120 0.45 0.55 27.64% 
1428 50 71 121 0.4132 0.5868 33.55% 

Proportion Normal Detail 

C-mg/L Control Type Rep 1 Rep2 Rep3 Rep4 

52 Negative Control 0.5517 0.5 0.8 0.6333 

323 0.6207 0.7667 0.4333 0.7333 

714 0.3 0.5667 0.3333 0.6 

1428 0.4194 0.4333 0.2414 0.5484 

Proportion Normal Binomials 

C-mg/L Control Type Rep 1 Rep2 Rep3 Rep4 

52 Negative Control 16/29 15/30 24/30 19/30 

323 18/29 23/30 13/30 22/30 

714 9/30 17/30 10/30 18/30 

1428 13/31 13/30 7/29 17/31 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: __ _ 

TU 

QA: 



CETIS Analytical Report 

Salmonid Embryo-Aievin Survival and Development Test 

Analysis ID: 19-3373-4299 Endpoint: Proportion Normal 
Analyzed: 09Apr-1518:05 Analysis: STP 2x2 Contingency Tables 

Graphics 

l ,, 
z I ,, 

c-ma/L 

000-469-187-1 CETIS™ v1.8.7.16 

Report Date: 

Test Code: 

10Apr-1509:12(p2of 8) 

14841 1 07-2270-8971 

Nautilus Environmental 

CETIS Version: CET1Sv1.8. 7 
Official Results: Yes 

Analyst: __ _ QA: 



. CETIS Analytical Report Report Date: 

Test Code: 

10 Apr-15 09:18 (p 1 of 1) 

14841 1 07-2270-8971 

Salmonid Embryo-Aievin Survival and Development Test Nautilus Environmental 

Analysis ID: 07-4907-3079 
Analyzed: 1 0 Apr -15 9:18 

Batch ID: 

Start Date: 

12-9392-5771 

22 Jan-15 15:00 

Ending Date: 20 Feb-15 11:30 

Duration: 28d 20h 

Sample ID: 04-6307-7987 

Sample Date: 20 Jan-15 

Receive Date: 21 Jan-15 

Sample Age: 63h 

Data Transform 
Untransformed 

Fisher Exact Test 

Sample vs Sample 
1 52 

Data Summary 

C-mg/L Control Type 

1 Lab Water 
52 Negative Contr 

Survival Rate Detail 

C-mg/L Control Type 

Zeta 

NR 

109 
76 

Rep1 

Endpoint: Survival Rate 
Analysis: Single 2x2 Contingency Table 

Test Type: Survival-Development 

Protocol: EC/EPS 1/RM/28 

Species: 

Source: 

Oncorhynchus mykiss _,_.. J.. 1 .I 
'{';)u:f oaje 15 VeAeettoer tslana Trout Hatchet)' · T L 

Code: 1 B9A0263 . 
Material: ~al Dissel~·eel Seliels Sq/;-:>UersrL 
Source: AJAX sulphate testing 

Station: Jacko 

Alt Hyp Trials Seed 
C>T NA NA 

Test Stat P-Value P-Type Decision(a:5%) 

CETIS Version: CETISv1.8. 7 
Official Results: Yes 

Analyst: Brett Lucas 

Diluent: 

Brine: 

Age: 

Client: AJAX 

Project: Ajax sulphate testing 

Test Result 
Fails survival rate 

3.84E-07 <0.0001 Exact Significant Effect 

R NR+R Prop NR PropR %Effect 
11 120 0.908 0.0917 0.0% 
43 119 0.639 0.361 29.7% 

Rep2 Rep3 Rep4 
1 Lab Water 0.9667 0.9 0.8667 0.9 

52 Negative Control 0.5517 0.5667 0.8 0.6333 

Survival Rate Binomials 

C-mg/L Control Type Rep 1 Rep2 Rep3 Rep4 

1 Lab Water 29/30 27/30 26/30 27/30 

52 Negative Control 16/29 17/30 24/30 19/30 

Graphics 

C-mg/L 

000-469-187-1 CETIS™ v1.8.7.16 Analyst: __ _ QA: 
1~ I ,-



CETIS Analytical Report Report Date: 

Test Code: 

10 Apr-15 09:18 (p 1 of 1) 

· 14841 1 07-2270-8971 

Salmonid Embryo-Aievin Survival and Development Test Nautilus Environmental 

Analysis ID: 20-5614-6195 
Analyzed: 10Apr-15 9:18 

Batch ID: 12-9392-5771 

Start Date: 22 Jan-15 15:00 

Ending Date: 20 Feb-1511:30 

Duration: 28d 20h 

Sample ID: 04-6307-7987 

Sample Date: 20 Jan-15 

Receive Date: 21 Jan-15 

Sample Age: 63h 

Data Transform Zeta 
Untransformed 

Fisher Exact Test 

Sample vs Sample 

1 52 

Data Summary 

C-mg/L Control Type NR 

1 Lab Water 107 
52 Negative Contr 74 

Proportion Normal Detail 

C-mg/L Control Type Rep1 

Endpoint: Proportion Normal 
Analysis: Single 2x2 Contingency Table 

CETIS Version: CETISv1.8.7 
Official Results: Yes 

Test Type: Survival-Development 

Protocol: EC/EPS 1/RM/28 

Species: Oncorhynchus mykiss ~ J , .1 
( (:0v,/( I Pt1J..e-

Source: .\laAcouver Island :rre~;~t Hatchery KfL 

Analyst: 

Diluent: 

Brine: 

Age: 

Code: 1 B9A0263 Client: 

~s~.leurc Project: Material: 
Source: AJAX sulphate testing 

Station: Jacko 

Brett Lucas 

AJAX 

Ajax sulphate testing 

Alt Hyp Trials Seed Test Result 

C>T NA NA Fails proportion normal 

Test Stat P-Value P-Type Decision(a:5%) 
7.67E-07 <0.0001 Exact Significant Effect 

R NR+R Prop NR PropR %Effect 

13 120 0.892 0.108 0.0% 
45 119 0.622 0.378 30.3% 

Rep2 Rep3 Rep4 

1 Lab Water 0.9333 0.9 0.8333 0.9 

52 Negative Control 0.5517 

Proportion Normal Binomials 

C-mg/L 

1 

52 

Graphics 

l D.7 

• l '' 

000-469-187-1 

Control Type Rep 1 
Lab Water 28/30 

Negative Control 16/29 

c-tng/L 

0.5 0.8 0.6333 

Rep2 Rep3 Rep4 
27/30 25/30 27/30 

15/30 24/30 19/30 

CETIS™ v1.8.7.16 Analyst: __ _ 
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06-NOV-14

Lab Work Order #:  L1544091

Date Received:NAUTILUS ENVIRONMENTAL

8664 Commerce Court
Imperial Square Lake City
Burnaby  BC  V5A 4N7

ATTN: Brett Lucas
FINAL   
14-NOV-14 17:56 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     A Campbell Brothers Limited Company

                                                      ____________________________________________ 

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 604-420-8773

Job Reference: 
NOT SUBMITTEDProject P.O. #: 

1C of C Numbers: 
Legal Site Desc: 



14-NOV-14 17:56 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1544091 CONTD....
2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

4

WATER

Water Water
06-NOV-14 06-NOV-14

AJAX SPIKED AJAX SITE

L1544091-1 L1544091-2

11:00 11:00

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Sulfate (SO4) (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (mg/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (mg/L)

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (mg/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Phosphorus (P)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (mg/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

<1.0 <0.050

60 55.2

<0.40 0.220

<0.10 0.0276

<0.020 0.0033

1500 48.9

0.23 <0.20

<0.20 <0.20

<0.20 <0.20

0.063 0.063

<0.0050 <0.0050

<0.20 <0.20

<0.10 <0.10

<0.010 <0.010

239 55.6

<0.010 <0.010

<0.010 <0.010

<0.010 <0.010

<0.030 <0.030

<0.050 <0.050

<0.010 <0.010

256 37.5

<0.0050 <0.0050

<0.030 <0.030

<0.050 <0.050

<0.30 <0.30

14.5 11.0

<0.20 <0.20

5.97 6.00

<0.010 <0.010

70.6 38.1

0.466 0.387

<0.20 <0.20

<0.030 <0.030

0.023 <0.010

<0.030 <0.030

<0.0050 <0.0050

Anions and 
Nutrients

Total Metals

DLM

DLM

DLM

DLM



Reference Information

DLM Detection Limit Adjusted due to sample matrix effects.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

14-NOV-14 17:56 (MT)

L1544091 CONTD....

3PAGE of

ANIONS-BR-IC-VA

ANIONS-CL-IC-VA

ANIONS-F-IC-VA

ANIONS-NO2-IC-VA

ANIONS-NO3-IC-VA

ANIONS-SO4-IC-VA

MET-TOT-ICP-VA

Bromide by Ion Chromatography

Chloride by Ion Chromatography

Fluoride by Ion Chromatography

Nitrite in Water by Ion Chromatography

Nitrate in Water by Ion Chromatography

Sulfate by Ion Chromatography

Total Metals in Water by ICPOES

This analysis is carried out using procedures adapted from APHA Method 4110 B. "Ion Chromatography with Chemical Suppression of Eluent 
Conductivity" and EPA Method 300.0 "Determination of Inorganic Anions by Ion Chromatography".

This analysis is carried out using procedures adapted from APHA Method 4110 B. "Ion Chromatography with Chemical Suppression of Eluent 
Conductivity" and EPA Method 300.0 "Determination of Inorganic Anions by Ion Chromatography".

This analysis is carried out using procedures adapted from APHA Method 4110 B. "Ion Chromatography with Chemical Suppression of Eluent 
Conductivity" and EPA Method 300.0 "Determination of Inorganic Anions by Ion Chromatography".

This analysis is carried out using procedures adapted from EPA Method 300.0 "Determination of Inorganic Anions by Ion Chromatography". Nitrite is 
detected by UV absorbance.

This analysis is carried out using procedures adapted from EPA Method 300.0 "Determination of Inorganic Anions by Ion Chromatography". Nitrate is 
detected by UV absorbance.

This analysis is carried out using procedures adapted from APHA Method 4110 B. "Ion Chromatography with Chemical Suppression of Eluent 
Conductivity" and EPA Method 300.0 "Determination of Inorganic Anions by Ion Chromatography".

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or 
microwave oven (EPA Method 3005A).  Instrumental analysis is by inductively coupled plasma - optical emission spectrophotometry (EPA Method 
6010B).

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

APHA 4110 B.

APHA 4110 B.

APHA 4110 B.

EPA 300.0

EPA 300.0

APHA 4110 B.

EPA SW-846 3005A/6010B

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Test Method References:            

Chain of Custody Numbers:

1

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L1544091-1, -2
L1544091-1, -2
L1544091-1, -2
L1544091-1, -2
L1544091-1, -2
L1544091-1, -2

Bromide (Br)
Chloride (Cl)
Nitrite (as N)
Nitrate (as N)
Fluoride (F)
Nitrite (as N)

DLM
DLM
DLM
DLM
DLM
DLM

QC Samples with Qualifiers & Comments:

Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate

QC Type Description

4



Reference Information 14-NOV-14 17:56 (MT)

L1544091 CONTD....

4PAGE of

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL   

4





[This report shall not be reproduced except in full without the written authority of the Laboratory.]

14-NOV-14

Lab Work Order #:  L1547104

Date Received:NAUTILUS ENVIRONMENTAL

8664 Commerce Court
Imperial Square Lake City
Burnaby  BC  V5A 4N7

ATTN: BRETT LUCAS
FINAL   
20-NOV-14 16:40 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     A Campbell Brothers Limited Company

                                                      ____________________________________________ 

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 604-420-8773

Job Reference: 
NOT SUBMITTEDProject P.O. #: 

1205C of C Numbers: 
Legal Site Desc: 



20-NOV-14 16:40 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1547104 CONTD....
2PAGE of

Version: FINAL   

4

WATER

WATER WATER WATER WATER WATER
06-NOV-14 06-NOV-14 06-NOV-14 06-NOV-14 06-NOV-14

LAB CONTROL SITE CONTROL 13% 20% 30%

L1547104-1 L1547104-2 L1547104-3 L1547104-4 L1547104-5

Sulfate (SO4) (mg/L)

Calcium (Ca)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

8.16 50.6 242 336 475

35.7 47.9 70.0 80.2 93.9

0.91 33.1 58.6 71.2 88.9

Anions and 
Nutrients

Total Metals



20-NOV-14 16:40 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1547104 CONTD....
3PAGE of

Version: FINAL   

4

WATER

WATER WATER WATER
06-NOV-14 06-NOV-14 06-NOV-14

44% 67% 100%

L1547104-6 L1547104-7 L1547104-8

Sulfate (SO4) (mg/L)

Calcium (Ca)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

684 1000 1470

114 147 200

113 154 217

Anions and 
Nutrients

Total Metals



Reference Information 20-NOV-14 16:40 (MT)

L1547104 CONTD....

4PAGE of

ANIONS-SO4-IC-VA

MET-TOT-ICP-VA

Sulfate by Ion Chromatography

Total Metals in Water by ICPOES

This analysis is carried out using procedures adapted from APHA Method 4110 B. "Ion Chromatography with Chemical Suppression of Eluent 
Conductivity" and EPA Method 300.0 "Determination of Inorganic Anions by Ion Chromatography".

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or 
microwave oven (EPA Method 3005A).  Instrumental analysis is by inductively coupled plasma - optical emission spectrophotometry (EPA Method 
6010B).

ALS Test Code Test Description

Water

Water

APHA 4110 B.

EPA SW-846 3005A/6010B

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Test Method References:            

Chain of Custody Numbers:

1205

Version: FINAL   

4





concentration sulphate calcium magnesium hardness
site 50.6 47.9 33.1 255.7029

13% 242 70 58.6 415.7621
20% 336 80.2 71.2 493.0536
30% 475 93.9 88.9 600.0615
44% 684 114 113 749.3702
67% 1000 147 154 1000.399

100% 1470 200 217 1391.847

P. subcapitata  chemistry



[This report shall not be reproduced except in full without the written authority of the Laboratory.]

14-NOV-14

Lab Work Order #:  L1547101

Date Received:NAUTILUS ENVIRONMENTAL

8664 Commerce Court
Imperial Square Lake City
Burnaby  BC  V5A 4N7

ATTN: BRETT LUCAS
FINAL   
20-NOV-14 16:38 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     A Campbell Brothers Limited Company

                                                      ____________________________________________ 

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 604-420-8773

Job Reference: 
NOT SUBMITTEDProject P.O. #: 

1212C of C Numbers: 
Legal Site Desc: 



20-NOV-14 16:38 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1547101 CONTD....
2PAGE of

Version: FINAL   

4

WATER

WATER WATER WATER WATER WATER
12-NOV-14 12-NOV-14 12-NOV-14 12-NOV-14 12-NOV-14

SITE CONTROL 13% 20% 30% 44%

L1547101-1 L1547101-2 L1547101-3 L1547101-4 L1547101-5

Sulfate (SO4) (mg/L)

Calcium (Ca)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

50.1 240 338 473 673

47.1 68.3 76.4 96.2 120

32.2 57.4 68.1 89.9 117

Anions and 
Nutrients

Total Metals



20-NOV-14 16:38 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1547101 CONTD....
3PAGE of

Version: FINAL   

4

WATER

WATER WATER
12-NOV-14 12-NOV-14

67% 100%

L1547101-6 L1547101-7

Sulfate (SO4) (mg/L)

Calcium (Ca)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

1030 1450

164 195

172 213

Anions and 
Nutrients

Total Metals



Reference Information 20-NOV-14 16:38 (MT)

L1547101 CONTD....

4PAGE of

ANIONS-SO4-IC-VA

MET-TOT-ICP-VA

Sulfate by Ion Chromatography

Total Metals in Water by ICPOES

This analysis is carried out using procedures adapted from APHA Method 4110 B. "Ion Chromatography with Chemical Suppression of Eluent 
Conductivity" and EPA Method 300.0 "Determination of Inorganic Anions by Ion Chromatography".

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or 
microwave oven (EPA Method 3005A).  Instrumental analysis is by inductively coupled plasma - optical emission spectrophotometry (EPA Method 
6010B).

ALS Test Code Test Description

Water

Water

APHA 4110 B.

EPA SW-846 3005A/6010B

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Test Method References:            

Chain of Custody Numbers:

1212

Version: FINAL   

4





C. dubia avg
concentration sulphate calcium magnesium hardness sulphate calcium magnesium hardness sulphate calcium magnesium hardness
lab 8.16 35.7 0.91 92.82039 8.16 35.7 0.91 92.82039
site 50.6 47.9 33.1 255.7029 50.1 47.1 32.2 250.0039 50.35 47.5 32.65 252.8534

13% 242 70 58.6 415.7621 240 68.3 57.4 406.5831 241 69.15 58 411.1726
20% 336 80.2 71.2 493.0536 338 76.4 68.1 470.8175 337 78.3 69.65 481.9356
30% 475 93.9 88.9 600.0615 473 96.2 89.9 609.9147 474 95.05 89.4 604.9881
44% 684 114 113 749.3702 673 120 117 780.7986 678.5 117 115 765.0844
67% 1000 147 154 1000.399 1030 164 172 1116.875 1015 155.5 163 1058.637

100% 1470 200 217 1391.847 1450 195 213 1362.914 1460 197.5 215 1377.381

C. dubia initiation C. dubia termination



[This report shall not be reproduced except in full without the written authority of the Laboratory.]

24-JAN-15

Lab Work Order #:  L1570667

Date Received:NAUTILUS ENVIRONMENTAL

8664 Commerce Court
Imperial Square Lake City
Burnaby  BC  V5A 4N7

ATTN: BRETT LUCAS
FINAL   
30-JAN-15 11:26 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     A Campbell Brothers Limited Company

                                                      ____________________________________________ 

Janie Lo, B.Sc.
Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 604-420-8773

Job Reference: 
NOT SUBMITTEDProject P.O. #: 

C of C Numbers: 
Legal Site Desc: 



30-JAN-15 11:26 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1570667 CONTD....
2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

5

WATER

Water Water
22-JAN-15 22-JAN-15

AJAX SPIKED AJAX SITE

L1570667-1 L1570667-2

16:00 16:00

Alkalinity, Total (as CaCO3) (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Sulfate (SO4) (mg/L)

Dissolved Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (mg/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (mg/L)

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (mg/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Phosphorus (P)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (mg/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

267 266

<1.0 <0.10

76 60.8

<0.40 0.208

0.12 0.078

<0.020 0.0113

1500 53.6

15.4 15.7

0.30 <0.20

<0.20 <0.20

<0.20 <0.20

0.069 0.069

<0.0050 <0.0050

<0.20 <0.20

<0.10 <0.10

<0.010 <0.010

252 58.0

<0.010 <0.010

<0.010 <0.010

<0.010 <0.010

0.041 <0.030

<0.050 <0.050

<0.010 <0.010

247 40.4

0.0143 0.0132

<0.030 <0.030

<0.050 <0.050

<0.30 <0.30

14.5 11.5

<0.20 <0.20

6.32 6.36

<0.010 <0.010

69.1 38.7

0.484 0.405

<0.20 <0.20

<0.030 <0.030

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLM DLM

DLM

DLM



30-JAN-15 11:26 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1570667 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

5

WATER

Water Water
22-JAN-15 22-JAN-15

AJAX SPIKED AJAX SITE

L1570667-1 L1570667-2

16:00 16:00

Titanium (Ti)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

0.021 <0.010

<0.030 <0.030

<0.0050 <0.0050

Total Metals



Reference Information

L1570667-1

L1570667-2

Lab-Preserved for Metals.  Sample received with pH > 2 and preserved at the lab.  
Metals results may be biased low.
Lab-Preserved for Metals.  Sample received with pH > 2 and preserved at the lab.  
Metals results may be biased low.

Qualifiers for Individual Samples Listed:

Sample Number

AJAX SPIKED

AJAX SITE

Client Sample  ID       Description      

DLM Detection Limit Adjusted due to sample matrix effects.

Qualifiers for Individual Parameters Listed:

LPMB

LPMB

Qualifier      

Description Qualifier      

30-JAN-15 11:26 (MT)

L1570667 CONTD....

4PAGE of

ALK-COL-VA

BR-L-IC-N-VA

CARBONS-DOC-VA

CL-IC-N-VA

F-IC-N-VA

MET-TOT-ICP-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

SO4-IC-N-VA

Alkalinity by Colourimetric (Automated)

Bromide in Water by IC (Low Level)

Dissolved organic carbon by combustion

Chloride in Water by IC

Fluoride in Water by IC

Total Metals in Water by ICPOES

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Sulfate in Water by IC

This analysis is carried out using procedures adapted from EPA Method 310.2 "Alkalinity". Total Alkalinity is determined using the methyl orange 
colourimetric method.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)". Dissolved carbon (DOC) fractions are 
determined by filtering the sample through a 0.45 micron membrane filter prior to analysis.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or 
microwave oven (EPA Method 3005A).  Instrumental analysis is by inductively coupled plasma - optical emission spectrophotometry (EPA Method 
6010B).

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 310.2

EPA 300.1 (mod)

APHA 5310 TOTAL ORGANIC CARBON (TOC)

EPA 300.1 (mod)

EPA 300.1 (mod)

EPA SW-846 3005A/6010B

EPA 300.1 (mod)

EPA 300.1 (mod)

EPA 300.1 (mod)

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Test Method References:            

Chain of Custody Numbers:

Version: FINAL   

5



Reference Information 30-JAN-15 11:26 (MT)

L1570667 CONTD....

5PAGE of

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL   

5





[This report shall not be reproduced except in full without the written authority of the Laboratory.]

04-FEB-15

Lab Work Order #:  L1574833

Date Received:NAUTILUS ENVIRONMENTAL

8664 Commerce Court
Imperial Square Lake City
Burnaby  BC  V5A 4N7

ATTN: Brett Lucas
FINAL   
12-FEB-15 13:02 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     A Campbell Brothers Limited Company

                                                      ____________________________________________ 

Janie Lo, B.Sc.
Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 604-420-8773

Job Reference: 
NOT SUBMITTEDProject P.O. #: 

C of C Numbers: 
Legal Site Desc: 



12-FEB-15 13:02 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1574833 CONTD....
2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

5

WATER

water water
30-JAN-15 30-JAN-15

AJAX SPIKED AJAX SITE

L1574833-1 L1574833-2

10:00 10:00

Alkalinity, Total (as CaCO3) (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Sulfate (SO4) (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (mg/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (mg/L)

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (mg/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Phosphorus (P)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (mg/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Vanadium (V)-Total (mg/L)

267 270

<1.0 <0.050

61 57.8

0.40 0.221

0.27 0.0857

0.022 0.0145

1520 51.7

<0.20 <0.20

<0.20 <0.20

<0.20 <0.20

0.069 0.072

<0.0050 <0.0050

<0.20 <0.20

<0.10 <0.10

<0.010 <0.010

260 60.1

<0.010 <0.010

<0.010 <0.010

<0.010 <0.010

<0.030 <0.030

<0.050 <0.050

0.020 <0.010

254 41.1

0.0132 0.0126

<0.030 <0.030

<0.050 <0.050

<0.30 <0.30

15.6 12.4

<0.20 <0.20

6.29 6.46

<0.010 <0.010

69.8 40.1

0.543 0.416

<0.20 <0.20

<0.030 <0.030

0.013 <0.010

<0.030 <0.030

Anions and 
Nutrients

Total Metals

DLM



12-FEB-15 13:02 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1574833 CONTD....
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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WATER

water water
30-JAN-15 30-JAN-15

AJAX SPIKED AJAX SITE

L1574833-1 L1574833-2

10:00 10:00

Zinc (Zn)-Total (mg/L) <0.0050 <0.0050Total Metals



Reference Information

L1574833-1

L1574833-2

Lab-Preserved for Metals.  Sample received with pH > 2 and preserved at the lab.  
Metals results may be biased low.
Lab-Preserved for Metals.  Sample received with pH > 2 and preserved at the lab.  
Metals results may be biased low.

Qualifiers for Individual Samples Listed:

Sample Number

AJAX SPIKED

AJAX SITE

Client Sample  ID       Description      

DLM

MS-B

Detection Limit Adjusted due to sample matrix effects.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

LPMB

LPMB

Qualifier      

Description Qualifier      

12-FEB-15 13:02 (MT)

L1574833 CONTD....

4PAGE of

ALK-COL-VA

BR-L-IC-N-VA

CL-IC-N-VA

F-IC-N-VA

MET-TOT-ICP-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

SO4-IC-N-VA

Alkalinity by Colourimetric (Automated)

Bromide in Water by IC (Low Level)

Chloride in Water by IC

Fluoride in Water by IC

Total Metals in Water by ICPOES

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Sulfate in Water by IC

This analysis is carried out using procedures adapted from EPA Method 310.2 "Alkalinity". Total Alkalinity is determined using the methyl orange 
colourimetric method.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or 
microwave oven (EPA Method 3005A).  Instrumental analysis is by inductively coupled plasma - optical emission spectrophotometry (EPA Method 
6010B).

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

EPA 310.2

EPA 300.1 (mod)

EPA 300.1 (mod)

EPA 300.1 (mod)

EPA SW-846 3005A/6010B

EPA 300.1 (mod)

EPA 300.1 (mod)

EPA 300.1 (mod)

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Test Method References:            

Chain of Custody Numbers:

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L1574833-1, -2
L1574833-1, -2

Calcium (Ca)-Total
Silicon (Si)-Total

MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike

QC Type Description

5



Reference Information 12-FEB-15 13:02 (MT)

L1574833 CONTD....

5PAGE of

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL   

5





[This report shall not be reproduced except in full without the written authority of the Laboratory.]

06-FEB-15

Lab Work Order #:  L1575608

Date Received:NAUTILUS ENVIRONMENTAL

8664 Commerce Court
Imperial Square Lake City
Burnaby  BC  V5A 4N7

ATTN: BRETT LUCAS
FINAL   
16-FEB-15 15:41 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     A Campbell Brothers Limited Company

                                                      ____________________________________________ 

Janie Lo, B.Sc.
Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 604-420-8773

Job Reference: 
NOT SUBMITTEDProject P.O. #: 

C of C Numbers: 
Legal Site Desc: 



16-FEB-15 15:41 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1575608 CONTD....
2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

5

WATER

WATER WATER
06-FEB-15 06-FEB-15

JACKO SPIKED 
100%

JACKO SITE 
WATER

L1575608-1 L1575608-2

10:00 10:00

Alkalinity, Total (as CaCO3) (mg/L)

Bromide (Br) (mg/L)

Chloride (Cl) (mg/L)

Fluoride (F) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Sulfate (SO4) (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (mg/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (mg/L)

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (mg/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Phosphorus (P)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (mg/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Vanadium (V)-Total (mg/L)

260 264

<1.0 <0.10

60 59.5

<0.40 0.216

0.16 0.114

<0.020 0.0110

1510 53.3

<0.20 <0.20

<0.20 <0.20

<0.20 <0.20

0.069 0.069

<0.0050 <0.0050

<0.20 <0.20

<0.10 <0.10

<0.010 <0.010

255 58.4

<0.010 <0.010

<0.010 <0.010

<0.010 <0.010

0.041 0.037

<0.050 <0.050

0.018 <0.010

248 38.9

0.0179 0.0172

<0.030 <0.030

<0.050 <0.050

<0.30 <0.30

14.9 11.5

<0.20 <0.20

6.45 6.44

<0.010 <0.010

72.8 40.7

0.572 0.419

<0.20 <0.20

<0.030 <0.030

0.017 <0.010

<0.030 <0.030

Anions and 
Nutrients

Total Metals

DLM DLM

DLM

DLM



16-FEB-15 15:41 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1575608 CONTD....
3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

5

WATER

WATER WATER
06-FEB-15 06-FEB-15

JACKO SPIKED 
100%

JACKO SITE 
WATER

L1575608-1 L1575608-2

10:00 10:00

Zinc (Zn)-Total (mg/L) <0.0050 <0.0050Total Metals



Reference Information

L1575608-1

L1575608-2

Lab-Preserved for Metals.  Sample received with pH > 2 and preserved at the lab.  
Metals results may be biased low.
Lab-Preserved for Metals.  Sample received with pH > 2 and preserved at the lab.  
Metals results may be biased low.

Qualifiers for Individual Samples Listed:

Sample Number

JACKO SPIKED 100%

JACKO SITE WATER

Client Sample  ID       Description      

DLM

MS-B

Detection Limit Adjusted due to sample matrix effects.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

LPMB

LPMB

Qualifier      

Description Qualifier      

16-FEB-15 15:41 (MT)

L1575608 CONTD....

4PAGE of

ALK-COL-VA

BR-L-IC-N-VA

CL-IC-N-VA

F-IC-N-VA

MET-TOT-ICP-VA

NO2-L-IC-N-VA

NO3-L-IC-N-VA

SO4-IC-N-VA

Alkalinity by Colourimetric (Automated)

Bromide in Water by IC (Low Level)

Chloride in Water by IC

Fluoride in Water by IC

Total Metals in Water by ICPOES

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Sulfate in Water by IC

This analysis is carried out using procedures adapted from EPA Method 310.2 "Alkalinity". Total Alkalinity is determined using the methyl orange 
colourimetric method.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or 
microwave oven (EPA Method 3005A).  Instrumental analysis is by inductively coupled plasma - optical emission spectrophotometry (EPA Method 
6010B).

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

EPA 310.2

EPA 300.1 (mod)

EPA 300.1 (mod)

EPA 300.1 (mod)

EPA SW-846 3005A/6010B

EPA 300.1 (mod)

EPA 300.1 (mod)

EPA 300.1 (mod)

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Test Method References:            

Chain of Custody Numbers:

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L1575608-1, -2
L1575608-1, -2
L1575608-1, -2
L1575608-1, -2

Calcium (Ca)-Total
Silicon (Si)-Total
Sodium (Na)-Total
Strontium (Sr)-Total

MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

5



Reference Information 16-FEB-15 15:41 (MT)

L1575608 CONTD....

5PAGE of

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version: FINAL   

5





[This report shall not be reproduced except in full without the written authority of the Laboratory.]

24-JAN-15

Lab Work Order #:  L1570665

Date Received:NAUTILUS ENVIRONMENTAL

8664 Commerce Court
Imperial Square Lake City
Burnaby  BC  V5A 4N7

ATTN: Brett Lucas
FINAL   
02-FEB-15 14:28 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     A Campbell Brothers Limited Company

                                                      ____________________________________________ 

Janie Lo, B.Sc.
Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 604-420-8773

Job Reference: 
NOT SUBMITTEDProject P.O. #: 

C of C Numbers: 
Legal Site Desc: 



02-FEB-15 14:28 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1570665 CONTD....
2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

3

WATER

Water Water Water Water Water
22-JAN-15 22-JAN-15 22-JAN-15 22-JAN-15 22-JAN-15

AJ-100 SPIKED AJ-50 SPIKED AJ-20 SPIKED AJ-SITE CONTROL AJ-CONTROL

L1570665-1 L1570665-2 L1570665-3 L1570665-4 L1570665-5

16:00 16:00 16:00 16:00 16:00

Sulfate (SO4) (mg/L)

Calcium (Ca)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

1500 734 339 54.0 1.34

262 157 99.2 57.6 3.58

261 142 84.1 39.9 0.23

Anions and 
Nutrients

Total Metals



Reference Information

L1570665-1

L1570665-2

L1570665-3

L1570665-4

L1570665-5

Lab-Preserved for Metals.  Sample received with pH > 2 and preserved at the lab.  
Metals results may be biased low.
Lab-Preserved for Metals.  Sample received with pH > 2 and preserved at the lab.  
Metals results may be biased low.
Lab-Preserved for Metals.  Sample received with pH > 2 and preserved at the lab.  
Metals results may be biased low.
Lab-Preserved for Metals.  Sample received with pH > 2 and preserved at the lab.  
Metals results may be biased low.
Lab-Preserved for Metals.  Sample received with pH > 2 and preserved at the lab.  
Metals results may be biased low.

Qualifiers for Individual Samples Listed:

Sample Number

AJ-100 SPIKED

AJ-50 SPIKED

AJ-20 SPIKED

AJ-SITE CONTROL

AJ-CONTROL

Client Sample  ID       Description      

LPMB

LPMB

LPMB

LPMB

LPMB

Qualifier      

02-FEB-15 14:28 (MT)

L1570665 CONTD....

3PAGE of

MET-TOT-ICP-VA

SO4-IC-N-VA

Total Metals in Water by ICPOES

Sulfate in Water by IC

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or 
microwave oven (EPA Method 3005A).  Instrumental analysis is by inductively coupled plasma - optical emission spectrophotometry (EPA Method 
6010B).

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

EPA SW-846 3005A/6010B

EPA 300.1 (mod)

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Test Method References:            

Chain of Custody Numbers:

Version: FINAL   

3





[This report shall not be reproduced except in full without the written authority of the Laboratory.]

28-JAN-15

Lab Work Order #:  L1572470

Date Received:NAUTILUS ENVIRONMENTAL

8664 Commerce Court
Imperial Square Lake City
Burnaby  BC  V5A 4N7

ATTN: Brett Lucas
FINAL   
04-FEB-15 11:33 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     A Campbell Brothers Limited Company

                                                      ____________________________________________ 

Janie Lo, B.Sc.
Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 604-420-8773

Job Reference: 
NOT SUBMITTEDProject P.O. #: 

C of C Numbers: 
Legal Site Desc: 



04-FEB-15 11:33 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1572470 CONTD....
2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

3

WATER

Water Water Water Water Water
28-JAN-15 28-JAN-15 28-JAN-15 28-JAN-15 28-JAN-15

AJ-100 AJ-50 AJ-20 AJ-SITE AJ-CONTROL

L1572470-1 L1572470-2 L1572470-3 L1572470-4 L1572470-5

11:00 11:00 11:00 11:00 11:00

Sulfate (SO4) (mg/L)

Calcium (Ca)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

1460 634 308 54.9 1.24

257 158 100 57.8 3.34

249 141 80.9 39.3 0.18

Anions and 
Nutrients

Total Metals



Reference Information

MS-B Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

Description Qualifier      

04-FEB-15 11:33 (MT)

L1572470 CONTD....

3PAGE of

MET-TOT-ICP-VA

SO4-TUR-VA

Total Metals in Water by ICPOES

Sulfate(SO4) by Turbidity

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or 
microwave oven (EPA Method 3005A).  Instrumental analysis is by inductively coupled plasma - optical emission spectrophotometry (EPA Method 
6010B).

This analysis is carried out using procedures adapted from APHA Method 4500-SO4 "Sulfate". Sulfate is determined using the turbidimetric method.

ALS Test Code Test Description

Water

Water

EPA SW-846 3005A/6010B

APHA 4500-SO4 E. SULFATE

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Test Method References:            

Chain of Custody Numbers:

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L1572470-1, -2, -3, -4, -5Sulfate (SO4) MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike

QC Type Description

3





[This report shall not be reproduced except in full without the written authority of the Laboratory.]

04-FEB-15

Lab Work Order #:  L1574844

Date Received:NAUTILUS ENVIRONMENTAL

8664 Commerce Court
Imperial Square Lake City
Burnaby  BC  V5A 4N7

ATTN: Brett Lucas
FINAL   
12-FEB-15 15:58 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     A Campbell Brothers Limited Company

                                                      ____________________________________________ 

Janie Lo, B.Sc.
Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 604-420-8773

Job Reference: 
NOT SUBMITTEDProject P.O. #: 

C of C Numbers: 
Legal Site Desc: 



12-FEB-15 15:58 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1574844 CONTD....
2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

3

WATER

Water Water Water Water Water
04-FEB-15 04-FEB-15 04-FEB-15 04-FEB-15 04-FEB-15

AJ-100 SPIKED AJ-50 SPIKED AJ-20 SPIKED AJ-SITE  
CONTROL

AJ-LAB-CONTROL

L1574844-1 L1574844-2 L1574844-3 L1574844-4 L1574844-5

12:00 12:00 12:00 12:00 12:00

Sulfate (SO4) (mg/L)

Calcium (Ca)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

1330 685 319 50.1 1.29

278 164 95.9 59.4 3.57

258 143 80.4 39.1 0.21

Anions and 
Nutrients

Total Metals



Reference Information

L1574844-1

L1574844-2

L1574844-3

L1574844-4

L1574844-5

Lab-Preserved for Metals.  Sample received with pH > 2 and preserved at the lab.  
Metals results may be biased low.
Lab-Preserved for Metals.  Sample received with pH > 2 and preserved at the lab.  
Metals results may be biased low.
Lab-Preserved for Metals.  Sample received with pH > 2 and preserved at the lab.  
Metals results may be biased low.
Lab-Preserved for Metals.  Sample received with pH > 2 and preserved at the lab.  
Metals results may be biased low.
Lab-Preserved for Metals.  Sample received with pH > 2 and preserved at the lab.  
Metals results may be biased low.

Qualifiers for Individual Samples Listed:

Sample Number

AJ-100 SPIKED

AJ-50 SPIKED

AJ-20 SPIKED

AJ-SITE  CONTROL

AJ-LAB-CONTROL

Client Sample  ID       Description      

MS-B Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

LPMB

LPMB

LPMB

LPMB

LPMB

Qualifier      

Description Qualifier      

12-FEB-15 15:58 (MT)

L1574844 CONTD....

3PAGE of

MET-TOT-ICP-VA

SO4-TUR-VA

Total Metals in Water by ICPOES

Sulfate(SO4) by Turbidity

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or 
microwave oven (EPA Method 3005A).  Instrumental analysis is by inductively coupled plasma - optical emission spectrophotometry (EPA Method 
6010B).

This analysis is carried out using procedures adapted from APHA Method 4500-SO4 "Sulfate". Sulfate is determined using the turbidimetric method.

ALS Test Code Test Description

Water

Water

EPA SW-846 3005A/6010B

APHA 4500-SO4 E. SULFATE

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Test Method References:            

Chain of Custody Numbers:

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L1574844-1, -2, -3, -4, -5
L1574844-1, -2, -3, -4, -5
L1574844-1, -2, -3, -4, -5
L1574844-1, -2, -3, -4, -5

Sulfate (SO4)
Sulfate (SO4)
Sulfate (SO4)
Calcium (Ca)-Total

MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

3





[This report shall not be reproduced except in full without the written authority of the Laboratory.]

11-FEB-15

Lab Work Order #:  L1576995

Date Received:NAUTILUS ENVIRONMENTAL

8664 Commerce Court
Imperial Square Lake City
Burnaby  BC  V5A 4N7

ATTN: Brett Lucas
FINAL   
18-FEB-15 16:25 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     A Campbell Brothers Limited Company

                                                      ____________________________________________ 

Janie Lo, B.Sc.
Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 604-420-8773

Job Reference: 
NOT SUBMITTEDProject P.O. #: 

C of C Numbers: 
Legal Site Desc: 



18-FEB-15 16:25 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1576995 CONTD....
2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

3

WATER

Water Water Water Water Water
11-FEB-15 11-FEB-15 11-FEB-15 11-FEB-15 11-FEB-15

AJ-100% SPIKED AJ-50% SPIKED AJ-20% SPIKED AJ-SITE CONTROL AJ- LAB CONTROL

L1576995-1 L1576995-2 L1576995-3 L1576995-4 L1576995-5

14:00 14:00 14:00 14:00 14:00

Sulfate (SO4) (mg/L)

Calcium (Ca)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

1300 724 300 55.4 1.14

260 158 94.7 59.2 3.59

255 144 78.0 40.4 0.19

Anions and 
Nutrients

Total Metals



Reference Information

L1576995-1

L1576995-2

L1576995-3

L1576995-4

L1576995-5

Lab-Preserved for Metals.  Sample received with pH > 2 and preserved at the lab.  
Metals results may be biased low.
Lab-Preserved for Metals.  Sample received with pH > 2 and preserved at the lab.  
Metals results may be biased low.
Lab-Preserved for Metals.  Sample received with pH > 2 and preserved at the lab.  
Metals results may be biased low.
Lab-Preserved for Metals.  Sample received with pH > 2 and preserved at the lab.  
Metals results may be biased low.
Lab-Preserved for Metals.  Sample received with pH > 2 and preserved at the lab.  
Metals results may be biased low.

Qualifiers for Individual Samples Listed:

Sample Number

AJ-100% SPIKED

AJ-50% SPIKED

AJ-20% SPIKED

AJ-SITE CONTROL

AJ- LAB CONTROL

Client Sample  ID       Description      

MS-B Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

LPMB

LPMB

LPMB

LPMB

LPMB

Qualifier      

Description Qualifier      

18-FEB-15 16:25 (MT)

L1576995 CONTD....

3PAGE of

MET-TOT-ICP-VA

SO4-TUR-VA

Total Metals in Water by ICPOES

Sulfate(SO4) by Turbidity

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or 
microwave oven (EPA Method 3005A).  Instrumental analysis is by inductively coupled plasma - optical emission spectrophotometry (EPA Method 
6010B).

This analysis is carried out using procedures adapted from APHA Method 4500-SO4 "Sulfate". Sulfate is determined using the turbidimetric method.

ALS Test Code Test Description

Water

Water

EPA SW-846 3005A/6010B

APHA 4500-SO4 E. SULFATE

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Test Method References:            

Chain of Custody Numbers:

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L1576995-1, -3, -4, -5Sulfate (SO4) MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike

QC Type Description

3





[This report shall not be reproduced except in full without the written authority of the Laboratory.]

18-FEB-15

Lab Work Order #:  L1579293

Date Received:NAUTILUS ENVIRONMENTAL

8664 Commerce Court
Imperial Square Lake City
Burnaby  BC  V5A 4N7

ATTN: Brett Lucas
FINAL   
24-FEB-15 13:52 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     A Campbell Brothers Limited Company

                                                      ____________________________________________ 

Janie Lo, B.Sc.
Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 604-420-8773

Job Reference: 
NOT SUBMITTEDProject P.O. #: 

1C of C Numbers: 
Legal Site Desc: 



24-FEB-15 13:52 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1579293 CONTD....
2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

3

WATER

Water Water Water Water Water
18-FEB-15 18-FEB-15 18-FEB-15 18-FEB-15 18-FEB-15

AJ-100% SPIKED AJ-50% SPIKED AJ-20% SPIKED AJ-SITE CONTROL AJ-LAB CONTROL

L1579293-1 L1579293-2 L1579293-3 L1579293-4 L1579293-5

14:00 14:00 14:00 14:00 14:00

Sulfate (SO4) (mg/L)

Calcium (Ca)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

1470 748 333 48.8 0.81

261 160 96.9 55.1 2.76

251 143 80.9 37.2 0.15

Anions and 
Nutrients

Total Metals



Reference Information

L1579293-1

L1579293-2

L1579293-3

L1579293-4

L1579293-5

Lab-Preserved for Metals.  Sample received with pH > 2 and preserved at the lab.  
Metals results may be biased low.
Lab-Preserved for Metals.  Sample received with pH > 2 and preserved at the lab.  
Metals results may be biased low.
Lab-Preserved for Metals.  Sample received with pH > 2 and preserved at the lab.  
Metals results may be biased low.
Lab-Preserved for Metals.  Sample received with pH > 2 and preserved at the lab.  
Metals results may be biased low.
Lab-Preserved for Metals.  Sample received with pH > 2 and preserved at the lab.  
Metals results may be biased low.

Qualifiers for Individual Samples Listed:

Sample Number

AJ-100% SPIKED

AJ-50% SPIKED

AJ-20% SPIKED

AJ-SITE CONTROL

AJ-LAB CONTROL

Client Sample  ID       Description      

MS-B Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

LPMB

LPMB

LPMB

LPMB

LPMB

Qualifier      

Description Qualifier      

24-FEB-15 13:52 (MT)

L1579293 CONTD....

3PAGE of

HARDNESS-CALC-VA

MET-TOT-ICP-VA

SO4-IC-N-VA

Hardness

Total Metals in Water by ICPOES

Sulfate in Water by IC

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or 
microwave oven (EPA Method 3005A).  Instrumental analysis is by inductively coupled plasma - optical emission spectrophotometry (EPA Method 
6010B).

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

APHA 2340B

EPA SW-846 3005A/6010B

EPA 300.1 (mod)

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Test Method References:            

Chain of Custody Numbers:

1

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L1579293-1, -2, -3, -4, -5Calcium (Ca)-Total MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike

QC Type Description

3





[This report shall not be reproduced except in full without the written authority of the Laboratory.]

20-FEB-15

Lab Work Order #:  L1580104

Date Received:NAUTILUS ENVIRONMENTAL

8664 Commerce Court
Imperial Square Lake City
Burnaby  BC  V5A 4N7

ATTN: Brett Lucas
FINAL   
02-MAR-15 12:52 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     A Campbell Brothers Limited Company

                                                      ____________________________________________ 

Janie Lo, B.Sc.
Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 604-420-8773

Job Reference: 
NOT SUBMITTEDProject P.O. #: 

1C of C Numbers: 
Legal Site Desc: 



02-MAR-15 12:52 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1580104 CONTD....
2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL   

3

WATER

Water Water Water Water Water
20-FEB-15 20-FEB-15 20-FEB-15 20-FEB-15 20-FEB-15

AJ-100% SPIKED AJ-50% SPIKED AJ-20% SPIKED AJ-SITE CONTROL AJ-LAB CONTROL

L1580104-1 L1580104-2 L1580104-3 L1580104-4 L1580104-5

15:00 15:00 15:00 15:00 15:00

Hardness (as CaCO3) (mg/L)

Sulfate (SO4) (mg/L)

Calcium (Ca)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

1600 950 560 292 8.00

1510 758 341 49.4 1.41

252 154 95.7 55.6 2.79

236 137 77.9 37.2 0.25

Physical Tests

Anions and 
Nutrients

Total Metals



Reference Information

L1580104-1

L1580104-2

L1580104-3

L1580104-4

L1580104-5

Lab-Preserved for Metals.  Sample received with pH > 2 and preserved at the lab.  
Metals results may be biased low.
Lab-Preserved for Metals.  Sample received with pH > 2 and preserved at the lab.  
Metals results may be biased low.
Lab-Preserved for Metals.  Sample received with pH > 2 and preserved at the lab.  
Metals results may be biased low.
Lab-Preserved for Metals.  Sample received with pH > 2 and preserved at the lab.  
Metals results may be biased low.
Lab-Preserved for Metals.  Sample received with pH > 2 and preserved at the lab.  
Metals results may be biased low.

Qualifiers for Individual Samples Listed:

Sample Number

AJ-100% SPIKED

AJ-50% SPIKED

AJ-20% SPIKED

AJ-SITE CONTROL

AJ-LAB CONTROL

Client Sample  ID       Description      

MS-B Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Qualifiers for Individual Parameters Listed:

LPMB

LPMB

LPMB

LPMB

LPMB

Qualifier      

Description Qualifier      

02-MAR-15 12:52 (MT)

L1580104 CONTD....

3PAGE of

HARDNESS-CALC-VA

MET-TOT-ICP-VA

SO4-IC-N-VA

Hardness

Total Metals in Water by ICPOES

Sulfate in Water by IC

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or 
microwave oven (EPA Method 3005A).  Instrumental analysis is by inductively coupled plasma - optical emission spectrophotometry (EPA Method 
6010B).

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

ALS Test Code Test Description

Water

Water

Water

APHA 2340B

EPA SW-846 3005A/6010B

EPA 300.1 (mod)

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Test Method References:            

Chain of Custody Numbers:

1

Version: FINAL   

Applies to Sample Number(s)Parameter Qualifier

L1580104-1, -2, -3, -4, -5Calcium (Ca)-Total MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike

QC Type Description

3





embryo sulphate embryo
day control site control 20% 50% 100% day

0 1.34 54 339 734 1500 0
7 1.24 54.9 308 634 1460 7

14 1.29 50.1 319 685 1330 14
21 1.14 55.4 300 724 1300 21
28 0.81 48.8 333 748 1470 28
30 1.41 49.4 341 758 1510 30

average 1.205 52.1 323.3333 713.8333 1428.333 average



calcium embryo magnesium
control site control 20% 50% 100% day control

3.58 57.6 99.2 157 262 0 0.23
3.34 57.8 100 158 257 7 0.18
3.57 59.4 95.9 164 278 14 0.21
3.59 59.2 94.7 158 260 21 0.19
2.76 55.1 96.9 160 261 28 0.15
2.79 55.6 95.7 154 252 30 0.25

3.271666667 57.45 97.06667 158.5 261.6667 average 0.20166667



embryo hardness
site control 20% 50% 100% day control site control 20%

39.9 84.1 142 261 0 9.878889 307.8835 593.5367
39.3 80.9 141 249 7 9.074338 305.9139 582.3668
39.1 80.4 143 258 14 9.77165 309.0832 570.0795
40.4 78 144 255 21 9.739265 313.9329 557.2109
37.2 80.9 143 251 28 7.503728 290.5368 574.6319
37.2 77.9 137 236 30 7.99002 291.7844 559.2946

38.85 80.36667 141.6667 251.6667 average 8.992982 303.1891 572.8534



50% 100%
975.978 1727.578

974.3588 1665.73
997.5584 1755.157
986.7019 1697.902
987.5778 1683.939
947.9207 1599.768

978.3493 1688.346



 

Nautilus Environmental 

  

APPENDIX C – Chain of custody form 
 

 
 

 
 



(J"'"Hl•s 6~ui~M''"~tAl BRITISH COLUMBIA 
8664 Commer!e Court 
Burnaby British Columbia Canada V5A 4N7 
Phone 604.420.8773 
Fox 604.357.1361 

N 
&, 
-:;j-

Chain of Custody 

&, ~ Page of--~ 1 Date 

1204 

1 Sample Collection by: ~] -;[ ANALYSIS REQUIRED , ·: : 

•o. 
Report to: Invoice to: ':!... ~ 1'- ···~· 
Company fc '"SA{(. Company \ ~ ~ § 
Address Address ~ ~ ·-~· 
City Prov. PC City Prov. PC 't- --r,r ~ :_~ .• • 
Contact Contact ~ - ~ .( ~ , 
Phone No. Phone No. ~ 1 _•.l:ij •. 

SAMPLE ID I DATE I TIME I MATRIX !coNTAINER I NUMBER OF I COMMENTS it l ~/ 
TYPE I CONTAINERS I '...J •• a: 

Jkl{O tK-\<1Jit4 1-0l...- \l 

I PROJECT INFORMATION I ' · ...... ; . u ' S~MPLE RECEIPT .,: I ' I RELINQUISHED BY (CLIENT) 

· TPT~~N<):-:OF CONTAINERS '·· 
CLIENT l\4 I {Signature) 

P.O. NO. REC'D. GOOO CONDI"\10~ ••. · :1'( . I {Printed Name) 

I ' . . . . . . . . . . . . .. I rCompany) 

; SPECIALINSTRLJC'TI()N~/COMMENTS: > i•i . .. .......... RECEIVED BY (COURIER) 

< : :</;, ..• : "' }, ;<t; mi~:; • .. f:.;• • ; / • . ; . I ::~:::., 
.I {Company) 

SHIPPED VIA: 

Additional costs may be required for sample disposal or storage. Net 30 unless otherwise contracted. 

.K.IxiK 

RELINQUISHED BY (COURIER) 

{Time) I {Signature) 

{Date) I {Printed Name) 

{Company) 

~R~;~;v;:.r:~.~-PA~~~f~~nn" : .. , . ::·.: :: ,i 

'·. ~ ,'. < 

I' ,.;:o. 
~I/\ 
p 

--

... 

. , 

--.-

{Time) 

{Date) 

{Time) <~19~~tur~-; • • •• Y·;·~~!~j ; (ll!J19) 

{Date) tp,ri~l~~~~fll11.ml~.- -~ . ~~~]rl~~te) 

DISTRIBUTION: WHITE· Nautilus Environmental, COLOR • Originator 



BRITISH COLUMBIA 
8664 Commer1e Court 
Burnaby British Columbia Canada V5A 4N7 
Phone 604.420.8773 

Chain of Custody 
1271 

(J A"til"s b~toi v-oltmtlttAl 

Fox 604.357.1361 
).~~ 

; ~ _cfJ Date Page of __ _ 

I Sample Collection by' IT- ANALYSIS REQUIRED I .. · . .-. 
I sl I I I I I I I I I -~ a: 

Report to: ~ .D..,~ Invoice to: 

Company ~~\ ~ Company __________________________________ _ 

Address Address -----------------------------------

City Prov. PC City Prov. PC 1:: 
~~ ~~ & 
Phone No. Phone No. :;.. 

SAMPLE ID 

~k_p 

DATE 

I~"\:2Q 
~,t;; 

PROJECT INFORMATION 

CLIENT 

TIME MATRIX CONTAINER I NUMBER OF 
TYPE CONTAINERS 

COMMENTS 

7JJL.. IO 

·.. .•• • } • SAfVlPLE .RECEIPT · ..•..•. ' I RELINQUISHED BY (CLIENT) 

;TOTAL NO. OFcCONT(\INEB§·.·····i•. '1.· .. {:0 1 (Signature} 
... 

P.O. NO. I REC'p~OOQtd~~ITfON .· -u /.J¥ I (Printed Name} 

\!) 

~ 

RELINQUISHED BY (COURIER) 

(Time} I (Signature} 

(Date} I (Printed Name} 

SHIPPED VIA: (Company} (Company} 

~...,.,......,..,.....-...,.,..,......,.........,.,...,......,.,..,.,.......,...~*~..-.:.,.;.;_;.;_...-..__.,;.;_;.;_--......-.:.,.;.;_~...,.,....o..o.o.j RECEIVED BY (COURIER) 

(Signature} (Time} 

(Printed Name} (Date} 

(Company} 

qi: 
w 

.G; 

>~: 
. iii ;; 
0 
W·' 

~.a: 

lA\ 

(Time} 

(Date} 

Additional costs may be required for sample disposal or storage. Net 30 unless otherwise contracted. DISTRIBUTION: WHITE· Nautilus Environmental, COLOR • Originator 



~AlA -tilws 6fito i '(Ofitj,1tltfit i:Al 

Sample Collection By: 

Report to: 

Company AJAX 

Address 

City /State/Zip 

Contact 

Phone 

TESTING LOCATION (Please Circle) 

Invoice To: 

Company 

Address 

British Columbia 
8664 Commerce Court 
Burnaby, British Columbia, ca11ada 
VSA4N3 
Phone 604.420.8773 
Fax 604.357.1361 

Same as Report to 

City/State/Zip -------------­
Contact 

~ 
3? 
" ~ 
j 

Chain of Custody 

Date Page of 

ANALYSES REQUIRED 
:;·.-,;,,, 

;~!I: 

~==~~~::::::::;:::::::::::::::~:::~~~~ ~~~~~~~~:r::::::::::::::::~C~OM;;M;E~N~TS;:::::::::::::::::l ,~ 
MATIUX · 

Email 

----
SAMPLEID .I DATE I TIME 

Phone 

Email 

Jacko Y.l\.~t.-'!51 ''> 2ot 1 o )< - lift I:Y,.'\ 1 _,. -

2 ~{ 
3 :;}i 

4 ~~ 
5 ~ 
6 ~d:~ 
7 ll~i{ 

;~>'', 
8 ·•··. 

9 ':' 

lO PROJECT INFORMATION ~~],tiE:Is'i'if~i~~~!1~~,§~~~"~~~cg;r:;;''';Lt/;'~}:: RELINQUISHED BY (CLIENT) RELINQUISHED BY (COURIER} ;I] 
Client: 1~;:~;~~'wJ~f;~§*~~~~~ ,' ~~[!l~bi~;· (Signature) rnme) (Signature} i rnme) 

'"'·''''' ,,:, :;: > '' i''" )')~:.;,, >i:> ·;;•:~;;'r(i'tt (Printed Name) (Qate) !(Printed Name) (Date) 

PO No.: ;~~~~~ 
Shipped 

Via: 
, ,;,r.J~~~~ T~st Sch~~~~~~~ J': : -~{ ·' , I No. oF ooNTAINERS 

SPECIAL INSTRUCTIONS/COMMENTS: 

(Signature) 

~C'e<sl ~1\..,plJ.J 
(Printed Name) 

(Company) 

RECEIVED BY (COURIER) 

·Additional costs may berequired for sample disposal or storage. Payment net 30 unless otheiWise contracted. 

(Company) 

U ,:, >. ~~~~1Ve[)\IJ~;~~p~T,9;~v)i:·•\,; i_; i'H ;: 
{nme) 

(Date) 

(~,~~~;)·;~(~M-~~~;·,·· ·.·····'·····.· .. ,j!~"-•i~~)~:·lis• 
<com~nYJ .. , 

.... "'~Cl..\l{t\·· j;t\:· . 
,t~·-· ... ~:· 



Sample Collection By: 

Report to: 

Company 

Address 

City /State/Zip 

Contact 

Phone 

Email 

SAMPLEID 
---

AJAX 

DATE TIME MATRIX 

TESTING LOCATION (Please Circle) 

Invoice To: 

Company 

Address 

City/State/Zip 

Contact 

Phone 

Em aU 

CONTAINER J NO. Of 

British :Columbia 
8664 Commerce Court 
Burnaby, British Columbia, canada 
VSA4N3 
Phone 604.420.8773 
Fax 604.357.1361 

Same as Report to 

----------------------------

TYPE ] CONTAINERS COMMENTS 

-~I 
~ ..._ 

::p 

~ 
'til 
{!!. 

L5 

Chain of Custody 

Date Page_of_ 

ANALYSES REQUIRED 

1' Jacko Y"e6'1lrS 20L l Jl~ 11-_ ~~ 
2 

I I ~ I I I l I I I I I I I I I I ~~~ 3' 

4 

5 

6 

7 

8 

9 

10 

I I l I I I I 111111111 tl~l 
I I I I I I 1- --+1--+-1 1rr1 I I I I I I 1;1. 

PROJECT INFORMATION 
I t l~i 'f:ii}:;J~~~~~1~~G~~~;~;~;· 0: ,)~,;:;;~(signature) 

Client: 

PO No.: 

Shipped 
Via: 

;~~e~~iJ~}~;~r····· 
· i~f~~~~~~~,St:Hic 

,~·,_~:~::~ t·: , "i'<,-K~;:,: ~- :· :·,"·:>. 

SPECIAL INSTRUCTIONS/COMMENTS: 

~~~ so../11\.pv s 

(Printed Name) 

: iiNO. OF CONTAINERS 

(Signature) 

(Printed Name) 

(Company) 

RELINQUISHED BY (CLIENT) 

RECEIVED BY (COURIER) 

Additional C:osts may be required for sample disposal or storage. Payment net 30 unless othe.Wise contracted. 

RELINQUISHED BY (COURIER) 
(Time) (Signature) (Time) 

(Date) (Printed Name) (Date) 

(Company) 

lrm··•••.,J\:u· ~E-~,l~.!9~r~~~>.··• 
(Time) (Sfg.nH~';,.;·i,\ ., ,.,b~4;<;) :,;;!'~' 
(Date) 

(?,~~~~ g~:~~,;y·'•: ·····~:~'§a~···· ...... 
-




