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1. INTRODUCTION

The Treasury Metals Inc. (Treasury) Goliath Gold project (the Project) is located in northwestern Ontario,
approximately 125 kilometres (km) east of the City of Kenora, 20 km east of the City of Dryden and 325
km northwest of the City of Thunder Bay. The total area of the Project is 4,991 hectares (50 km2)
covering portions of Hartman and Zealand townships east of the City of Dryden, Ontario. The purpose of
this report is to determine and document the baseline conditions to be used for a light assessment that
will be undertaken to evaluate the potential effects of the Project lighting on nearby residences and/or
receptors of interest.

As a part of the Project, exterior lighting will be installed for operations, safety and security. The light that
escapes the Project site (known as light trespass) can be regarded as a nuisance by property owners
immediately adjacent or in relatively close proximity to the Project. The following concepts and definitions
are important for this assessment:

= [lluminance — the total luminous flux (the perceived power of light) incident on a surface per unit
area. llluminance is measured in lux (luminous power per square metre) and can be thought of as
the amount of incident light available to read the text on a piece of paper at a specific location. A
casual reading area in the home should reach between 300 and 500 lux, whereas workshop areas
or places of intensive reading should reach between 500 and 1,200 lux. Detailed work areas should
reach levels of 1,100 to 2,100 lux.

»= Relative brightness — While illuminance levels can be low at a particular location, bright lights in the
distance can still be objectionable to people looking at the light (this issue is also typically
discussed as “glare”). Brightness however, is subjective and does not have an accepted industry
standard procedure for its measurement in this context. As such, “relative brightness” is used to
bring an approximate measure of quantification to this subject. Relative brightness is based on
luminance which is a measurable quantity that closely corresponds to brightness as both
parameters are significantly dependent on the area and angle from which the light is emitted.
Luminance is the luminous intensity (i.e., the power of light energy emitted) per unit area projected
in a given direction and a direct line of sight is required for this issue to be of importance.
Luminance is measured in candela per square metre (cd/m?2).

For the baseline light assessment, only measurements of illuminance were taken, which is the
appropriate measurement to assess baseline conditions. Note that for this baseline light assessment,
relative brightness was not measured as currently exterior lighting for the Project site is not installed.

2. STUDY AREA

The Project is located in northwestern Ontario, approximately 125 km east of the City of Kenora, 20 km
east of the City of Dryden and 325 km northwest of the City of Thunder Bay. The total area of the Project
is 4,991 hectares (50 km2) covering portions of Hartman and Zealand townships east of the city of Dryden,
Ontario.
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The area surrounding the Project site is a mix of mostly forested and some open rural land cover. The
topography in the area is generally low, rolling hills, with elevation decreasing along the shoreline of
Thunder Lake to the west of the project site, and again along Wabigoon Lake to the west/southwest of the
Project site. The closest residences are located along East Thunder Lake Road, which runs along the
western edge of the Project property boundary. Additionally, there are other pockets of houses/cottages
along the shore of Thunder Lake and Wabigoon Lake further away from the Project site. There does not
appear to be any residences located close to the Project site on the east side of the property boundary.
Generally, the surrounding area is sparsely populated with land that is heavily treed.

Occupied areas such as residences and cottages in close proximity to the Project are considered to be
receptors of interest that could potentially be affected by the light emitted from the Project. Because light
intensity decreases significantly with increasing distance (the intensity of light diminishes inversely with
the square of distance), receptors farther than 1 km from the Project are generally not considered to be
affected. Light impacts (in regard to illuminance and relative brightness) beyond 1 km are typically
comparable to general lighting in the vicinity of the receptor (e.g., streetlights, garage lights, etc).
Consequently, a light study area (LSA) extending 1 km from the Project boundary area was selected to
determine receptors/sampling sites that could be directly impacted by the Project. Additionally,
representative receptors on the far side of Thunder Lake were also sampled since the lake body provides
an unobstructed line of sight to the Project. Note that this study area refers to the more geographically
immediate issues of illuminance, which is the relevant measure for a baseline assessment. Figure 1 is a
photograph depicting the typical landscape in the study area.

A total of 12 receptor locations were determined for the purpose of the baseline light assessment.
Receptors R1 through R3 are located on / within the Project site boundary, while receptors R4 through R8
and R12 are neighbouring residences or cottages within 1 km of the property boundary on the shoreline
of Thunder Lake. Receptors R9 through R11 are the representative receptors for clusters of cottages
located on the far (west) shoreline of Thunder Lake from the Project Site, and were grouped for reasons
of sharing similar view-scapes and topographic features. The selected receptor/sampling locations are
depicted in Figure 2.

3. ASSESSMENT CRITERIA

Criteria are typically established by regulatory agencies to specify acceptable levels of a specific
parameter (e.g., contaminant levels or lighting levels). In Ontario, there are no provincial guidelines or
regulations governing light trespass. Therefore, this assessment relies on information researched from
other sources (as described in the following paragraphs).

3.1 [lluminance Criteria

Lighting criteria for illuminance are available from the U.S. Green Building Council Leadership in Energy
and Environmental Design (LEED), Reference Guide for New Construction, Version 2.2 (see Table 1). To
put these numbers in context, the llluminating Engineering Society (IES) of North America recommends a
minimum lighting level of 5.4 lux for safety. They also recommend 5 to 22 lux for outdoor pedestrian
walkways, and about 100 lux for interior stairways (malls). Interiors of buildings typically measure in the
hundreds of lux.
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3.2 Relative Brightness Criteria
Although criteria similar to LEED do not exist for relative brightness, estimated Project lighting levels can
be compared with levels familiar from daily experience, (e.g., comparing an estimated relative brightness

value to that from a full moon or a street light). See Table 2 for sample relative brightness values for
familiar light sources.

4. METHODS

Existing (baseline) conditions represent the current light levels within the LSA. To assess these conditions
at the receptors, illuminance data were measured at 12 selected receptor locations as described in Table
3. One sample was taken at each of the 12 sites on July 2, 2013 and again on July 3, 2013 (total of 2
samples per site) between the hours of 10:40pm and 1:00am. Sample site photographs are shown in
Figures 3 through 13b. Illuminance measurements were taken in two ways at each location — in a
regular/general standing position, and secondly with the light meter directly pointed at any local source of
light (i.e.. streetlights or exterior house lighting). Relative brightness measurements in cd/m2 (based on
luminance) were not specifically collected or assessed for the baseline assessment.

Considering the Project does not currently operate, measured light levels for a baseline assessment are
associated with other existing sources.

The area surrounding the Project mainly comprises heavy forest. However, terrain features (e.g., changes
in topography) are also common, and can reduce the amount of light reaching the receptor locations.

5. EXISTING CONDITIONS

To provide an indication of existing conditions, illuminance levels were measured at the selected
receptors (see Table 3). Fieldwork in the Project area was conducted overnight on July 2 and July 3,
2013 under a clear sky with light cloud coverage (< 10% cloud cover). The ambient temperature was
22°C on July 2 and 19°C on July 3. The moon visibility was 21% and 14% for each sample date
respectively [2]. An International Light Technologies IL1400A light meter was used to record the lighting
levels. The light meter unit was rented directly from the manufacturer, and calibrations were performed by
the manufacturer prior to the field work. The Calibration Certificate is provided in Appendix A.

51 [lluminance

Baseline illuminance measurements at the selected receptors (see Table 3) were all below the LEED
criteria for rural residential areas (1.1 lux) with the exception of sample sites that were directly influenced
by a local light source such as a street light or exterior house light near the measurement location. Any
areas, including the three sample sites that were on the Project property, that were away from these
types of direct sources were generally measured to be 0.0 lux.
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5.2 Conclusion

In conclusion, baseline illuminance measurements at the selected receptors were all below the LEED
criteria for rural residential areas (1.1 lux) with the exception of those measurements taken near or
directly pointing the light meter at nearby sources of light. Any areas away from local light sources were at
or close to a lux value of 0.0.

6. SUMMARY

llluminance was assessed for residential receptors located within about 1 km of the expected Project
primary light area as well as some representative receptors located across Thunder Lake from the Project
site. Current illuminance levels at the receptors are below LEED criteria for rural residential areas with the
exception of any sample sites that were located in direct proximity to light sources such as exterior home
light or street light.

llluminance levels decrease rapidly with distance from the light source and, as all the selected receptors
are expected to be beyond 500 m of the expected primary Project light sources, it is expected that they
will not experience a measurable increase in illuminance levels. Additionally, the surrounding terrain and
vegetation (forest) will likely block most, if not all of the direct views of the Project from the various
receptors.

7. REFERENCES / LITERATURE CITED

1. Leadership in Energy and Environmental Design (LEED). Green Building Rating System for New
Construction and Major Renovations. Version 2.2: Sustainable Sites, Credit 8. October, 2005.

2. Moon calendar July 2013. http://www.calendar-365.com/moon/moon-calendar.html. Accessed on
July 2 and 3, 2013.
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Table 1: llluminance Criteria (LEED)

Maximum llluminance

ltem Description
(Lux)
Intrinsically dark landscape Parks 0.0
Low ambient brightness Outer urban and rural residential areas 1.1
Medium ambient brightness Urban residential areas 2.2
High ambient brightness Urban areas with residential and 6.5

commercial areas

Table 2: Sample Relative Brightness Measurements

Item Relative Brightness (Cd/mz)
Street lamp 23,000
Full moon 400
Typical Industrial Facility at 2 km <10
Car with high beams at 1 km 60




Table 3: Baseline Maximum llluminance Measurements at Receptors

llum (lux) | llum (lux) Direct | Illum (lux) | lllum (lux) Direct
Receptor ID | Observation # X Y July 2, 2013 July 2, 2014 July 3, 2013 July 3, 2014 Type Description
R1 1 527822 | 5511764 0.00 0.00 0.00 0.00 Goliath Gold Site |Center of Proposed Pit
R2 2 528782 | 5512129 0.00 0.00 0.00 0.00 Goliath Gold Site |East of Proposed Pit
R3 3 528751 | 5510726 0.00 0.00 0.01 0.00 Goliath Gold Site |Nystrom House on Tree Nursery Road
R4 4 525549 | 5511888 0.00 0.00 0.01 0.00 Receptor Field to east of E Thunder Lake Road (Noise Site #1)
R5 5 525760 | 5512145 2.40 4.00 2.70 4.30 Receptor 249 E. Thunder Lake Road, next to street light on road, edge of pavement and gravel
R6 6 525969 | 5512235 0.21 3.00 0.21 3.20 Receptor Measured ~14m from road near the hydro station (SW2), next to street light near location 1A
R7 7 526092 | 5512473 0.00 0.00 0.00 0.03 Receptor 352 E. Thunder Lake Road
R8 8 526338 | 5512493 0.00 0.50 0.00 0.00 Receptor At Noise Site # 2, light from resident, front door light on house
R9 9 521559 | 5514880 0.00 15.20 0.00 15.10 Receptor 65 Thunder Lake Road. Edge of road pavement to gravel. Pointed at streetlight.
R10 10 522658 | 5515699 4.40 0.00 4.10 0.00 Receptor Taken under street light corner of North Shore and Thunder Lake Road (Stop sign)
R11 11 523810 | 5516134 0.03 0.22 0.02 0.19 Receptor North side of Thunder Lake, pointed at residence,measured from edge of road, approximately 12m from light source
R12 12 525296 | 5514963 0.05 0.19 0.02 0.17 Receptor Johnsons Beach (by Noise Site 3)







Figure 1: Typical Landscape in the Study Area
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Figure 3: Receptor/Sampling Site #1

Figure 4. Receptor/Sampling Site #2



Figure 5: Receptor/Sampling Site #3

Figure 6: Receptor/Sampling Site #4



Figure 7: Receptor/Sampling Site #5

Figure 8: Receptor/Sampling Site #6



Figure 9: Receptor/Sampling Site #7

Figure 10a: Receptor/Sampling Site #8



Figure 10b: Receptor/Sampling Site #8 (Nighttime)

Figure 11a: Receptor/Sampling Site #9



Figure 11b: Receptor/Sampling Site #9 (Nighttime)

Figure 12a: Receptor/Sampling Site #10



Figure 12b: Receptor/Sampling Site #10 (Nighttime)

Figure 13a: Receptor/Sampling Site #11



Figure 13b: Receptor/Sampling Site #11 (Nighttime)

Figure 14a: Receptor/Sampling Site #12



Figure 14b: Receptor/Sampling Site #12 (Nighttime)
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International Light Technologies, inc.

CALIBRATION

InternationalLight CERTIFICATE

TECHNOLOGIES

OPTICAL CALIBRATION CERTIFICATE

International Light Technologies certifies that the calibration results published in this certificate were obtained using equipment capable
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Light Measurement Observations

Project Name/Number: Tee acvny [}/\,z;{n(s / [300—}(49 Name: QI&M\
Location: , Labiaoen Ao —Fhondoic Loke Date: ~{ 1y 3//3

Measurement Description: o Yodoy Time: /o:40 L1200
(receptor, line, flare) X

Area Description (fie 7 forest, urban rural, buildings):

wra (L / Forest
Ground Conditions (wet, snow, grass, pavement):

Cloud Cover and Precipitation (% cover, rain):
SEZ sH=s=T"

Moon: Temp:
Other:
Obs‘. # | Photo # Description UTM E UTMN Lum1 | Lum2 | Lum3 | lllum
(cd/im?) | (cdim?) | (cdim?) | (lux)
9 QeC@P\IOf 52158 |55 620 | 25
Comment: 65 Tlwder Lake RA B 20cE oF Remo ol ™
lo Recoptoc 522652 | S5ISY66 4
Comment Tofeen _af slsp 51 d. [ (omer o Koth Shoce {Thunder Lake .
[ ( Qa@ol/a/ 523837 |SS(59Y | 5.5 . 0z
Comment:pl- S& 47‘1\&/\0[@; Lﬁk@; M/\M ot rosidindd fonzasured Lrom Rel.nd2 m £ (I%LJL SOl
(2 Roceplar 525 303| 5514730 0. 17 602

Comment: Johnsons cht\ / by Moise sile 3)

Comment;:

Comment:

Comment:

Comment;

Comment:

Comment;




	130806_RWDI#1300747_Goliath Gold Light Assessment_DRAFT.pdf
	Goliath Light_Tables_Figures_Appendices.pdf
	130725_1300747_Tables 1 & 2
	130725_1300747_Table 3_Lighting_Assessment_Sampling
	130725_1300747_Goliath Light Assessment Figures 1 & 3 through 13b
	1300747_Figure 2_Light_Monitoring_Locations_v2
	Appendix A - Light Calibration Certificates
	Appendix B - Field Notes from Light Meter Measurements



