oA

A TETRATECH COMPANY

October 7, 201 | ISSUED FOR USE
EBA FILE: W23101474

Yukon Government, Department of Environment (V-8)

Site Assessment and Remediation Unit
Box 2703
Whitehorse, YT, YIA 2Cé6

Attention: Ms. Amanda Janssens, Assessment and Remediation Technician

Subject: Review and Summary of Previously Collected Soils, Groundwater and Permafrost Data, Old
Crow, Yukon

1.0 INTRODUCTION

EBA, A Tetra Tech Company, was requested to undertake completion of a review and summary of all past
work completed in Old Crow, Yukon related to soil, groundwater and permafrost historical data collected
by EBA. A summary of general information for the entire Old Crow area is provided, along with more
detailed information for the four sites of interest, including: the Aerodrome (which includes the Airport
Maintenance Branch Shop and two tank farms), Nursing Station, Chief Zhe Gittlit School and Teachers
Residence, and the Solid Waste Management Facility (see Figure 1).

2.0 GENERAL OLD CROW GEOLOGIC INFORMATION

2.1 Bedrock Geology

0ld Crow lies within a broad physiographic area known as the Yukon Plateau; the local area is referred to
as the Porcupine Plateau. The area is believed to be an erosional surface cut into the bedrock, mantled with
a thin veneer of recent sediments. Bedrock consists mainly of marine siltstones, sandstones and shales,
interspersed with marine limestone and dolomites. Fine grained quartzites of either fluviatile or marine
origin have also been noted. These stratified rocks range in age from Upper Cretaceous to Precambrian,
and are observed to be both folded and faulted. The site of the community is bounded by several
southwest-northeast trending faults which cut only the rocks older than Lower Cretaceous, not affecting
the younger, near-surface rocks. (Old Crow Groundwater Supply a Geotechnical, Hydrological and Thermal
Study, July 1982)

2.2 Pleistocene Geology

The Porcupine Plateau is almost entirely unglaciated. The Northern-most part, Old Crow Plain, is underlain
by relatively thin deposits of lacustrine silts and clays, capped with peat. Closely spaced lakes and ponds
have an oriented rectangular pattern apparently produced by the prevailing winds. These lakes are
generally clustered in distinct flat basins, formed by fine grained deposits in the bottoms of large ancient
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lakes. The community of Old Crow is located on the northern edge of the Bluefish Basin, which is located
immediately south of the larger Old Crow Basin. These basins are dissected primarily by the Porcupine and
Old Crow Rivers (and their tributaries) which flow through youthful valleys in the area, and meander
elaborately.

The community is located on the Porcupine River, immediately downstream of the junction of the Old Crow
and Porcupine Rivers. The site is an active river floodplain which is slowly eroding at the upstream edge of
the community. The Porcupine River at this location is essentially erosional, slowly down cutting through
the ancient lacustrine deposits. (0ld Crow Groundwater Supply a Geotechnical, Hydrological and Thermal
Study, July 1982)

2.3 Stratigraphy

The native soil profile typical of the Old Crow area consists of a clayey silt stratum. Materials of various
textures reflecting depositional environments make up the terrain in the vicinity of Old Crow. (Phase 1,
August 2007) The upland terrace below Crow Mountain is part of a large pediment. Rock and soils from the
exposed bedrock outcrops are carried by gravity down-slope through soil creep, sheet erosion, rain-wash,
mudflow movement or solifluction. Thicker wedges of sediments cover the lower parts of the upper terrace
as evidenced by the presence of tree cover. These sediments are estimated to be up to 6 m thick, overlying
weathered and fragmented bedrock. Permafrost is continuous in this area. (0ld Crow North Bypass Road,
June 2010) Geotechnical and water well drilling have indicated that overburden sediments consisting of
silt and clay with some gravel overlay sedimentary bedrock (sandstone, siltstone, shale, limestone). The
depth to bedrock at the community water supply well is approximately 40 m. (Old Crow North Bypass
Road, June 2010)

2.4 Permafrost

Geotechnical information within the main portion of the community between the airport and Porcupine
River indicates the presence of permanently frozen silt and sand floodplain deposits, with an active layer
up to about 3.0 m in thickness in disturbed areas. In undisturbed locations insulated by natural organics
and trees, the active layer is less than 1.2 m thick. (Old Crow North Bypass Road, June 2010) Permafrost
has been encountered at an average depth of about 1 m (varies with time of year) within the clayey silt
stratum during geotechnical evaluations (Phase 1, August 2007), and the depth that permafrost has been
observed to reach is in excess of 60 m. The permafrost is locally ice-rich, and contains some below grade
seepage zones at the base of the active layer that channels water from the small lakes north of the airstrip
towards the Porcupine River. (Old Crow North Bypass Road, June 2010) Ground temperature (thermistor)
cables were installed during a foundation assessment for the Arctic Research Facility (shown on Figure 1)
in January 2011. It was found that the temperature of permafrost was -0.1°C to -0.6°C. Air temperatures
during construction varied from -10.4°C to 3.2°C and several days were sunny leading to rapid warming of
exposed permafrost. (Foundation Installation Summary Report, Arctic Research Facility, October, 2009)

2.5 Groundwater

Surface water north of Old Crow infiltrates into the ground and flows down gradient in sheets along the
interface with the permafrost layer or bedrock until it reaches the terrace edge where it has eroded a series
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of gullies along the escarpment face. Most of the Crow Mountain drainage is intercepted by the lowland
basin north of the airstrip, while surface drainages flows to the southeast and directly to a side channel of
the Porcupine River. The small lakes in this area effectively act as a groundwater catch basin (Old Crow
North Bypass Road, June 2010). Conversations with local residents and Yukon Government staff have
indicated that water in June 2010 flowed from the north beneath the airstrip and collected in the
interceptor ditch paralleling the south side of the airport (see Figure 2). Drainage continued southwest
through a culvert (see Figure 2) and entered the Porcupine River downstream of Old Crow. (Old Crow
North Bypass Road, June 2010) A geotechnical report done in August 2003 involving trench crossing of the
runway encountered a perched water table on top of the permafrost layer at a depth generally less than
1m. (Phase 1, August 2007) Past projects have encountered perched groundwater at a thickness between
0.05m and 0.2 thick. The regional aquifer is considered confined and has artesian flow. Water was initially
encountered at 79 m depth within a fractured limestone unit.

3.0 AERODROME AND AIRPORT MAINTENANCE BRANCH (AMB)
INCLUDING THE GARAGES AND TANK FARMS
3.1 Past Projects

Extensive testing has been completed on the aerodrome site and adjacent sites.

Table 1. EBA Aerodrome Past Projects

Details including Borehole and
Test Pit numbers referenced on

Date Project Number Project Name Figure 1
W23101270.002 VGFN Tank Farm Assessment Report not yet submitted
September, 2009 | W23101270.001 VGFN Tank Farm Assessment W23101270-TPO1 - TP21
September, 2007 1240236 Airport Wildlife Management Plan Report completed
Environmental Site Assessment of Old
January 2006 1240161 Crow Airport 1240161-BHO1 - 41
Permafrost Probe Holes - Old Crow
August, 2005 1240200 Airport 1240200-THO1- THO7
June 2005 1240157 Old Crow Grader Station Phase | ESA Report completed
January 2005 1240145 Phase | ESA Old Crow Airport Report completed

November, 1999

0201-99-14146

Geotechnical Site Investigation, New
Airport Terminal Building

14146-TPO1 - TP0O4

April, 1997

0201-97-13050

Environmental Audit of Old Crow Airport
Fueling Facility

13050-BH1 - BH12

Water and soil analysis

3.2 Stratigraphy

While drilling permafrost probes at the AMB in 2005, it was logged that surface conditions were typically
peat and organics with observed silt and trace sand ranging from 0.4 to 0.9 m. At some test holes sand and
gravel, likely imported river gravel fill, with trace silt were observed. (Permafrost Probe Holes - Old Crow
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Airport (1240200), August 2005) Boreholes drilled near the tank farm encountered similar conditions
with organics and clayey silt and trace sand as well as observed sand and gravel fill. (Environmental Audit,
Airport Fuelling Facility (0201-97-13050), November 2002)

The soil has been characterized as Gravel (fill), sandy, trace of silt to depths ranging from 0.3 to 1.5 m. The
fill material rests on a clayey silt stratum which is representative of the native soil profile. (Environmental
Site Assessment of Old Crow Airport, January 2006)

3.3 Groundwater

While completing a soil contamination assessment at the tank farm in September 2009 (report completed
June 2010), 21 test pits were excavated. The seasonal groundwater table in the Old Crow area was
observed to exist as a perched aquifer on the surface of the permafrost. Groundwater was encountered in
the test pits between 0.85 m and 2.0 m bgs and ranged between 0.05m and 0.2m thick directly on the
surface of permafrost. Information on groundwater collected from previous reports indicated that
groundwater in the area flows south toward the Porcupine River. This was supported by the general
topography of the area. (Soil Contamination Assessment, June 2010)

There is no shallow groundwater flow regime found within the airport area between the air terminal
building and the AMB Garage (see Figure 3). The ground remains frozen for most of the year and the active
layer is not thick enough to permit shallow groundwater flow. During the drilling investigation, the only
area where it was possible to install a monitoring well was to the east of the Airport tank farm (see Figure
4). In the two monitoring wells that were installed, water stabilized to depths of between 1.0 and 1.3 m
bgs. (Environmental Site Assessment of Old Crow Airport, January 2006)

3.4 Permafrost

Seven permafrost probe holes drilled along the north side of the airstrip in August 2005 found the average
seasonal depth to permafrost to be 1.03 m and ranging from 0.40 m to 2.30 m. (Permafrost Probe Holes -
0ld Crow Airport, August 2005) In November 2002, boreholes were drilled near the Aerodrome tank farm
and permafrost was typically encountered at 2.1 m. (Environmental Audit, Airport Fueling Facility (0201-
97-13050), November 2002)

Permafrost was encountered within the clayey silt at depths varying between 1.4 to 2.4 m below grade in
the drilling investigation for the AMB Shop. (Environmental Site Assessment of Old Crow Airport, January
2006)

3.5 Contamination

EBA conducted an environmental site assessment for the Old Crow airport and issued the reportin January
2005. Within the report there was anecdotal information with regard to the fill line from the tank farm to
the airport and staining at the VGFN fill point. Actual presence of contamination at the subject site was not
confirmed within the report. (Old Crow Grader Station Phase I ESA, January, 2005)

Groundtrax Environmental Services Inc. (Groundtrax) issued a document on September 8, 2008, titled Bulk
Fuel Pipeline Repair and Testing Service Report. Groundtrax was retained by VGFN to remove and
pressure test a 3” fuel line running from the Old Crow Airport to the VGFN tank farm. As part of the work,
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Groundtrax purged the pipeline, prepped the pipeline, removed the valve, patched the pipeline, and
vacuum tested the line for leaks. The pipeline was approved for re-use on September 2, 2008. Within the
report there was no mention of leaks or spills from the pipeline.

Groundtrax issued a report on November 10, 2008, titled Environmental Impact Assessment VGG Tank
Farm. Groundtrax coordinated a preliminary environmental impact assessment program to identify the
approximate extent of soil and groundwater impacts across the VGFN Tank Farm between September 1
and 5, 2008. As part of the assessment, 39 test-pits were excavated and five samples were collected and
analyzed for volatile petroleum hydrocarbons (VPH) light and heavy extractable petroleum hydrocarbons
(LEPH, HEPH), polycyclic aromatic hydrocarbons (PAHs), and total metals. The analytical results indicate
that soil contamination exists above the Yukon Contaminated Sites Regulation (YCSR), commercial land use
(CL) standards in four of the five samples collected. Samples indicating soil contamination were collected
in four areas including: the drainage ditch, a historical spill area, next to the RCMP above-ground storage
tank (AST), and south of Yukon Energy Corporation (YEC) storage shed outside the fenced tank farm area.

In September 2009 EBA completed 21 test pits for the VGFN Tank Farm Assessment. Laboratory analytical
results exceeded the CSR-CL standards for 10 samples collected in 8 locations across the assessment area.
Soils which were considered “Special Waste” existed in three test pit locations between surface and 2.4 m
below ground surface. (VGFN Tank Farm Assessment, September 2009). EBA is currently in the process of
supplying recommendations for additional assessment and remedial work to be completed including the
construction of a land treatment facility. (VGFN Tank Farm Assessment, in progress)

In August 2005 EBA completed a site assessment at the Transportation Maintenance Branch (TMB) tank
farm (locations shown on Figure 3) and around the Aviation tank farm (locations shown on Figure 4) that
included the drilling of 41 boreholes (two of which were completed as monitoring wells). From the drilling,
72 soil samples and 2 groundwater samples were submitted for analysis. The estimated volume of
contaminated soil at the TMB tank farm was 1245 m3 and at the Aviation tank farm was 330 ms3.
Additionally, there was an estimated 55 m3 of Special Waste at the TMB tank farm. Soil samples that were
tested and exceeded the YCSR IL standards included exceedances of xylenes, VPH and LEPH. An
exceedance of dissolved toluene at MW-12 was found during groundwater sampling.
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4.0 NURSING STATION

4.1 Past Projects
Table 2: EBA Nursing Station Past Projects
Date Project Number Project Name Details
Old Crow Water Treatment Plant
Wells/Aquifer Vulnerability
January, 2011 W23101323 Assessment Report completed
Foundation Design - New Generator
December, 2009 W14101341 Building W14101341-TPO1 - TPO3
Geotechnical Investigation,
March, 1987 0201-4633 Proposed 3-Bay Garage BH 4633-1 through BH 4633-3
Old Crow Groundwater Supply, A
July, 1982 209-3546 Geotechnical, Hydrological and 2 Water Wells, 5 boreholes,
Thermal Study report

4.2 Stratigraphy

A foundation design was completed in December 2009 for the Yukon Electrical Company New Generator
Building which is near the nursing station. The test pits reached depths ranging from 1.6 m to 1.85 m.
Ground frost was observed in the first 0.20 m bgs, and a material appearing to be fill from the Crow
Mountain quarry was encountered within the test pits. In Test Pit 2 and 3, a relatively undisturbed soil
composed of dark grey to black silt with some sand and organic pockets was found below the fill material.
(Foundation Design- New Generator Building, December 2009)

In March 1987 a geotechnical evaluation was completed at the proposed 3-Bay Garage which is located to
the west of the nursing station. The ground surface was covered with peat moss which provided a rough
hummocky surface. Permafrost was continuous in this area, insulated by the surface organics. Due to
snow cover at the time of investigation, it was not possible to determine drainage characteristics; however,
it is likely that the low area between the gravel pad and NCPC berm in poorly drained. (Geotechnical
Investigation, March 1987)

In general, the 3-Bay Garage site consists of gravelly sand fill over peat and organics, overlaying a variable
thickness of sandy, silts. The deepest drill hole was terminated at 5.3m depth in the alluvial gravel.
Information from an adjacent site to the 3-Bay Garage suggests that the gravelly fill is again underlain by
sandy silts to depths in excess of 50 m. (Geotechnical Investigation, March 1987)

In 1982, a comprehensive drilling program was completed adjacent to the Nursing Station to install two
water supply wells for the community of Old Crow. The wells were drilled to 79.3 and 121.9 m depth. In
addition, 5 test holes were drilled to a maximum depth of 18.3 m.
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The geology generally consisted of:
= 0to 5.5 mSiltand Clay
= 5.5 to 10.5m Gravel, sandy, frozen soils from 10 m
= 10.5 to 29 m Clay and Silt
= 29to 37.5 m Siltand Sand
= 37.5 to 64 m Siltstone and Sandstone
= 63 mEnd of permafrost
* 64 to 67 m Shale
= 67 to 77 m Siltstone and Sandstone
= 77 to 87 m Limestone
= 87 to>122m Dolomite

(01d Crow Groundwater Supply, July 1982)

4.3 Groundwater

Groundwater was observed seeping just above the permafrost layer. (Foundation Design- New Generator
Building, December 2009)

Groundwater was encountered at 79 m bgs in the first water well (WW-1) drilled adjacent to the Nursing
Station. The well was terminated at 79.3 m when water under artesian pressure was encountered.
Artesian flow from the top of the casing was estimated at 6.1 L/s. The artesian flow prevented proper well
completion at the time, therefore the well was partially sealed and the drilling of a second well (WW-2)
proceeded approximately 17 m east of WW-1. Water was again detected at 79 mbgs. Significant flows of
water in WW-2 were not encountered until 97 m depth when artesian flow from the top of the casing was
noted to be approximately 2.3 L/s. The hole was terminated at 122m, utilizing all of the available well
casing. Well screens could not be placed in the bottom of either well due to the artesian flow. WW-2 was
pumped at rates between 13.1 L/s to 18.9 L /s which caused the water to draw down in WW-1, allowing its
completion. A constant rate test at 17 L/s was then conducted for 72 hours on WW-1. The Theis analysis
method was used on the data obtained from the observation well (and considered the most accurate) to
determine the aquifer transmissivity and storativity. The apparent transmissivity of the aquifer was 42.2
m3/day/m. The storage coefficient was calculated to be 1.52 x 10-3, and the 20 year safe yield was 18.9 L/s.
(01d Crow Groundwater Supply, July 1982)

4.4 Permafrost

Permafrost was encountered at approximately 1.8 m bgs in the three test pits. (Foundation Design- New
Generator Building, December 2009)
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Permafrost was encountered through the 3-Bay Garage site and was found to be continuous to the
maximum hole depth of 5.3 m. The surficial peat layer acted as an insulation protecting against permafrost
degradation. The ground ice classification in the permafrost ranges from non-visible (Nbe) to small
stratified and randomly oriented ice lenses (Vs, Vr) up to 20% volume. The seasonal frost was continuous
with the permafrost at the time of drilling, but seasonal thaw is likely not greater than a meter of so below
the organics, and only to the bottom of the organics in the areas of surficial gravel fill. (Geotechnical
Investigation, March 1987)

In the 1982 drilling program completed adjacent to the Nursing Station, permafrost extended from near
surface to approximately 60 mbgs. Four boreholes were drilled in a north to south direction from near the
water wells towards the Porcupine River (See Figure 1). The borehole (TH-6) closest to the water wells
indicated frozen conditions through the entire depth. The borehole (TH-7) closest to the Porcupine River
appeared unfrozen. TH-4 (near TH-7) and TH-5 (towards the water wells) appeared unfrozen below the
seasonal frost line. This testing suggests that in this location, the Porcupine River has the effect of reducing
frozen conditions a distance of approximately 80 m inland from the active channel. (0Old Crow
Groundwater Supply, July 1982). It should be noted that the locations of TH-4 and TH-5 are in locations
that are part of the active channel during high water events (break-up and spring freshet). It is likely that
this phenomenon of ice-free conditions would be consistent along the length of the active channel.

5.0 CHIEF ZHE GITTLIT SCHOOL AND TEACHER’S RESIDENCE

5.1 Past Projects
Table 3: Chief Zhe Gittlit School and Teachers Residence
Date Project Number Project Name Details
Additional work at the YHC Teachers
November, 2000 0201-99-14123 Residence Duplex Report completed
Preliminary Report for Restoration of
August, 2000 0201-99-14123 YHC Teachers Residence Duplex Report completed
13028-BH02 - BHO2
October, 1997 0201-97-13028 Foundation Design for New School Report completed
Ground Temperature Data

5.2 Stratigraphy

The new school site was examined on September 9, 1997, and three shallow test pits were excavated to
determine organic cover and obtain samples of inorganic soils. The locations of test pits were selected
within the school footprint, as best could be determined at the time. The new school is situated on
permanently frozen floodplain deposits of either the Old Crow or Porcupine Rivers. The test pits indicated
approximately 400 mm of organics and peat, overlay frozen clayey silt with trace sand. Soil pore water
salinities were also measured, and salinity concentrations in all samples were negligible. The excavation
was limited to 500 mm below ground level due to the hard and frozen nature of the sub-soils. (Foundation
Design for New School, October, 1997)
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53 Groundwater

No previous work has been completed by EBA in the area of the Chief Zhe Gittlit School that pertains to
groundwater, but it is expected for the groundwater to behave as outlined in the General Old Crow section.

54 Permafrost

The depth to permafrost was probed at a dozen or so locations in 1997 at the school site. The top 30 m or
so of the permafrost was locally ice-rich, with visible ice logged up to 30% by volume, and averaging 10%-
15% over most of the borehole(s). This indicates that the foundation soils are susceptible to significant
thaw settlements, if not maintained in a permanently frozen condition. (Foundation Design for New School,
October, 1997)

The depth to permafrost at the Teacher’s Residence was found at a depth of between 1.0 and 1.7 m within
silts.

55 Contamination

In August, 1999 vandals damaged a fuel transfer line from an above ground heating oil storage tank located
at the Teacher’s residence complex. The contents of the tank spilled out onto the ground. Some of the fuel
oil soaked into the ground while some followed the natural ground slope to the east to a natural drainage
channel, and made its way into an old river channel slough. Impacted soils were excavated in the vicinity of
the fuel oil tank by Arctic Circle Service. EBA was contacted to collect samples, provide guidance and
document activities. = An excavation was conducted to remove accessible contaminated soils.
Approximately 200 m3 of contaminated soil was transported to the Old Crow landfill for treatment using a
land farming technique. Fuel oil was also recovered from the surface of the slough through the use of
containment booms and absorbent pads. Approximately 100 L of product was recovered from the surface
of the slough. Concentrations of hydrocarbons in soils remained in place below ground surface.
Specifically, a sample 1.0 m depth (S3) on the west wall of the excavation (adjacent to the Teacher’s
Residence, and below the former location of the AST), contained concentrations of ethylbenzene (14
mg/kg), toluene (11.2 mg/kg), xylenes (87.1 mg/kg), VPH (1590 mg/kg), LEPH (4560 mg/kg) and
naphthalene (25 mg/kg) greater than the YCSR RL standards. In addition a sample from 0.7 depth on the
west wall contained a concentration of LEPH (2690 mg/kg) greater than the YCSR RL standard.
(Preliminary Report for Restoration of YHC Teachers Residence Duplex, August 2000)

In August 2000, EBA returned to the site to proceed with additional soil restoration. Soil amendments and
moisture were added to the ground surface to stimulate in-situ bioremediation of impacted soil that
remained in the affected area. This was recommended to be continued annually for five to ten years or
until soils were found to be below YCSR RL standards. In addition, a cut-off wall of material with lower
hydraulic conductivity than the surrounding, native material was installed to restrict the transport of
leachate derived from the impacted soil that remained in place to the Porcupine River. (Additional work at
the YHC Teachers Residence Duplex, November 2000)

Old Crow Perm GW Geology Summary_tjr
CONSULTING ENGINEERS & SCIENTISTS = www.eba.ca EBA, A TETRA TECH COMPANY




REVIEW AND SUMMARY OF PREVIOUSLY COLLECTED SOILS, GROUNDWATER AND PERMAFROST DATA
EBA FILE: W23101474 | OCTOBER 7, 2011 | ISSUED FOR USE

6.0 SOLID WASTE MANAGEMENT FACILITY

6.1 Past Projects

Table 4: Solid Waste Management Facility

Date Project Number Project Name Details
W23101270-SA01 - SA02
September, 2010 W23101270.002 VGFN Tank Farm Assessment (hydrometers)

4614-BHO1 - BH09

4614-BHO04 thermistor cable
March, 1987 0201-4614 Proposed Sewage Lagoon installed

6.2 Stratigraphy

In 1987 a geotechnical evaluation of the sewage lagoon was completed by EBA. The subsurface soils
encountered consisted of a thin veneer or organics (root mat) overlying ancient floodplain deposits
(organic silt, some sand, decreasing in organic content with depth) of the Porcupine River which is typical
of Old Crow. In general, the subsurface can be summarized as follows. Peat was found between 0.0 m to
0.2 m with 50-100% ground ice content. Organic silt followed with trace to some sand, trace clay and Vs
10% locally as much as 70% ice reaching 4.7m in depth. Sand with some silt and gravel typically began at
4.7 m to an undetermined depth. (Proposed Sewage Lagoon, March 1987)

6.3 Groundwater

No previous work has been completed by EBA that pertains to groundwater in the area of the Solid Waste
Management Facility, but it is expected for the groundwater to behave as outlined in the General Old Crow
section.

6.4 Permafrost

Permafrost was encountered in 1987 throughout the proposed alternate sewage lagoon site (see Figure 1)
and was found to be continuous to the maximum borehole depth of 6.0 m. Borehole data from other holes
in Old Crow indicates that permafrost extends to depths in excess of 60 m below the ground surface. The
surficial peat layer acts as insulation which protects against permafrost degradation. The ground ice
classification in the permafrost ranges from non-visible ice (Nbe) to stratified and randomly oriented ice
lenses (Vs, Vr). Ground ice contents were generally high, up to Vs 30% by volume, and locally 70% ice in
0.5 m sections. The conditions were generally similar in all boreholes. (Proposed Sewage Lagoon, March
1987)
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7.0 OTHER OLD CROW PAST PROJECTS

Table 5: Other Old Crow Past Projects

Date Project Number Project Name Details
YESAA Application - Project Proposal, Old
June, 2010 W23101344.002 Crow North Bypass Road Report completed

Foundation Installation Summary, Arctic

Permafrost, temperature data

October, 2009 W14101342 Research Facility Report completed
Phase | Environmental Site Assessment
August, 2007 W23101011 (ESA), Four Sites Report completed

December, 2004

0201-99-13858.1

Summary Report for Restoration of RCMP
Compound

Report completed

April, 1999

0201-99-13858

Preliminary Report of Environmental Site
Assessment, RCMP Compound

1388-BHO01 - BH03, 14 hand dug
pits

September, 1999

0201-99-14146.1

Gravel Source Evaluation

14146.1-TPO1 - TP12

November, 1999

0201-99-14125

Evaluation of Surfacing Options for Arena

14125-TPO1 - TPO8

September, 1993 0201-11329 Cover For Hockey Rink 1329-BHO1 - BHO2
Geotechnical Investigation Proposed 3-
March, 1987 0201-4633 Bay Garage 4633-BH1 - BH3
March, 1984 0201-4027 Ground Temperature Data, Old Crow Temperature data

8.0 LIMITATIONS OF REPORT

This report and its contents are intended for the sole use of the Government of Yukon and their agents.
EBA, A Tetra Tech Company, does not accept any responsibility for the accuracy of any of the data, the
analysis, or the recommendations contained or referenced in the report when the report is used or relied
upon by any Party other than the Government of Yukon or their agents, or for any Project other than the
proposed development at the subject site. Any such unauthorized use of this report is at the sole risk of the
user. Use of this report is subject to the terms and conditions stated in EBA’s contract with the Government

of Yukon.
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9.0 CLOSURE

We trust this report meets your present requirements. Should you have any questions or comments,
please contact the undersigned at your convenience.

Sincerely,
EBA, A Tetra Tech Company

| //7 ¢
( 1 /J‘,,\ A

Tamra J. Reynolds, M.Sc., P.Geo. Donald Wilson, B.Sc.
Senior Hydrogeologist Senior Environmental Scientist
Direct Line: 867.668.2071 x241 Directline: 867.668.2071 x223
tareynolds@eba.ca dwilson@eba.ca
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FIGURES

Figure | Intrusive Investigation Locations

Figure 2 Drainage and Culvert Locations

Figure 3 Borehole Locations and Delineation at APEC |

Figure 4 Site Plan Showing Approximate Lateral Extent of Contamination at APEC’s 2, 3 & 4
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4614-BH02

e 4614-BHO1

SOLID WASTE MANAGEMENT FACILITY

46147 ‘
4614-BNgp /

\ » (Lt
EXISTING PROE ‘SED ALTERNATE
SEWAGE LAGOON SEWAGE,LAGOON

LEGEND:
& - BOREHOLE LOCATION
A - BOREHOLE LOCATION (WITH GROUND TEMPERATURE CABLE)
# - TESTPIT LOCATION

0 250
e —

Scale: 1: 6 000 (metres)

1240200-THO5

1240200-THO6

AERODROME TANK FARM
13050-BH01-15
1240161-BH01-21
W23101270-TP01-21

(SEE FIGURE 4)

1240200-THO3

1240200-THO4

4

/ W14101341-TP02

W14101341-TRO1. . 5

S 3546.TH3

A —

= ot NURSING STATION

S3546-TH4
3546-TH7

AIRPORT TERMINAL BUILDING
4633-BH1

4633-BH2

4633-BH3

14146-TP03

14146-TP04

CHIEF ZHE GITTLIT SCHOOL

TEACHERS'RESIDENCE

L e \ RESIDENCE

N

1240200-TH02

ARCTIC RESEARCH FACILITY
WITH THERMISTORS
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OFFICE DATE
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548000 548500 549000 549500 550000 550500

7496500
7496500
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7495500
7495500

7495000
7495000

548000 548500 549000 549500 550000 550500

LEGEND SUMMARY OF PREVIOUSLY COLLECTED DATA
| IC OLD CROW, YUKON
ulvert
B Discharge/Outfall with Backflow Protection (existing to be upgraded)

® New Drainage/Outfall with Backflow Protection Drainage and Culvert Locations

— — Proposed New Drainage

s . . PROJECTION DATUM CLIENT
— — Existing Drainage UTM Zone 7 NAD83
Road Network Scale: 1:8,500
100 50 0 100 200
—— _—
Metres
FILE NO.
W23101474_Figure02.mxd
A TETRATECH COMPANY
PROJECT NO. DWN | CKD |APVD| REV
W23101474 SL TV CcB 0 .
STATUS OFFICE DATE Flgure 2
ISSUED FOR REVIEW EBA-VANC October 7, 2011

Q:\Vancouven\GIS\ENVIRONMENTAL\W231\W23101474\Maps\W23101474_Figure02.mxd modified 10/7/2011 by stephanie.leusink




(BY: BUCHAN, CAMERON)
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APPENDIX A

APPENDIX A SELECTED BOREHOLE LOGS

Aerodrome
Nursing Station
Chief Zhe Gittlit School and Teachers Residence

Solid Waste Management Facility
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GEOTECHNICAL INVESTIGATION CLIENT: GOVERNMENT OF YUKON BOREHOLE NO: 4633—3
PROPOSED 3-BAY GARAGE RANGER ¢/w CRREL BARREL PROJECT NO: 0201-4633
OLD CROW, YUKON UM ZONE: = N - E - ELEVATION:
SAMPLE TYPE  [JoRB SAMPLE [ /]NO RECOVERY  DXSTANDARD PEN. |75 mm SPOON ][ JCRREL BARREL
ol = =
= =~ 4 GROUND TEMPERATURE (C)a | =
2"FERE SOIL GROUND ICE | "0 pPnee s
= ig | 3|
=N E R DESCRIPTION DESCRIPTION &
(]
[ \ SAND (SP) AND GRAVEL (FILL} - trace silt;
- subrounded to subangular, smooth;
i coarse to fine—grained grovel; 3
- coarse to fine grained sond; E
I T L compact (est.) f 3
ORGANIC SILT (OL) - trace fine—grained
- 2 sand; wood fragments and rootlets E
1.0 disseminated throughout E
L HH — troce coarse—groined sand particles F
ik - rootlets disseminated throughout Vs, Vr 5%
. ~ with stratified and randomly
3A ariented ice lenses Vr, Vo 5 - 10%
i SILT (ML) - sandy, trace organics and 3
i . rootlets throughout; with _
—20 interbedded thin to medium sand 3
i T' 4A laminge, even, pgmilel. regular; Vr, Ve 10% E
s -1 low to non—plastic E
i s ~ trace fine—grained grave! d
i - very thin laminge, even,
- H nonparailel reqular; fibrous
[l organics disseminated throughout Vs 5%
— 30 k
A ~ fibrous organics to 5 mm in
i 6 diometer througout
L[] e Vr 5%
. 7 ~ becoming by 4.0 m;
- 1 SILT (ML)} AND SAND - trace organics; fine—
- U grained, uniform; interbedded Vr 5%
s 3 medium to thick lominae; low to
i 1l nonplastic
A (II] 8A = sand content increasing with depth Vx frace, Nbe
i 9 -~ trace fine—grained gravel and
— i fine—grained sand
B ;L]: SA - coarse to medium—grained sand lens Ve trace, Noe
- with interbeddded thick laminae of f‘
i silt, nonparoliel
- GRAVEL (GP) — sondy, trace to some silt
i END OF BOREHOLE 5.3 m
A AUGER REFUSAL IN GRAVEL
- 6.0
- - [OGGED BY. JRT COMPLETION DEPTH: 5.3 m__
EBA Engineering Consultants Ltd.  fEEecm COVPLETE: 87 /02/0%
Whitehorse, Yukon Fig. No: Page 1 of 1
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ENVIRONMENTAL AUDIT CLENT: YTG — AVIATION BRANCH BOREHOLE NO:  13050—BH1
AIRPORT FUELING FACILITY DRILL:  POLE AUGER/CAT 950 LOADER PROJECT NO: 0201-97-13050
OLD CROW, YUKON UTM ZONE: 7 N494850 E549000 ELEVATION: 98.52 m
SAVPLE TYPE_ [GR8 SAWPLE [ N0 RECOVERY _ [XSTANDARD PEN =375 mm SPOON | ]| JCRREL BARREL
B PERCENT ~ GRAVEL®
— [&le = . 2 |
= 0D NT — SAND e
Ehlag|E Soil CHEM 2w gy | 2
B 4 . g 4 PERCENT — SUT OR FINEO
s 3F |2 Description TEST ) =
o @ A PERCENT ~ cuu o
20 40 80 80
o0 3] GRAVEL — sandy, trace of sit, fil REEEERE RN
i b : material poorly graded, brown, damp K
- c [¢9]  hyrdocarbon odour Sample 1: BTEX ~ see Lab i
i ) A report, ¢ . » a:
A, VPH = 52 ppm
PT R ORGANICS — partically decayed
i 1
i SILT - clayey, dark brown, wet
- (non—frozen), hydrocarbon odour
s decayed organics ordour {(almost
0 . 2 septic in nature)
- ML
B
— 20
: | — permafrost (no visible ice ~ Nbn)
f wi—sualel CLAY, SILT & SAND — some gravel, no
4 ordour, frozen, permafrost {visible
B ice — Vx) J
X END OF BOREHOLE @ 2.5 m
NOTES:
- permafrost starts ot 2.25 m
- - hydrocarbon odour present from 0.0 m
A to approximately 0.4 m, although
e levels appear to be below criteng
. : LOGGED BY: MEB COMPLETION DEPTH: 2. 5 m
EBA Engineering Consultants Ltd. REVEWED BY- T COWPLETE: 97/10/07
Whitehorse, Yukon Fig. No: Page 1 of 1
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EBA Engineering

PARTICLE SIZE — ANALYSIS OF SOILS

SAND GRAVEL
CLAY SILT FINE T MEDIUM _TCOARSEL_FINE | COARSE

U.S. STANDARD SIEVE SIZES
HO 30 120 8 dofs 4

200 Ho w0

PERCENT SMALLER

00005 0001 0002 0005 o0bI 002 085 o1 o2 05 1 2 5 10 2 50
GRAIN SIZE — MILLIMETRES

BOREHOLE DEPTH CE SCRIFTION
SYMBOL CLAY | SILT [ SAND |GRAVEL| Cu Ce [ USC
NUMBER (m) ph w v %
——= 13050-01 0.90 - 1.00 289 | 55.8 103 5.0 144 04
Project: 0201-97-13050 Date Tested: 97/11/25 BY: RS
Tested in accordance with ASIM 0422 unless othemse noted
a on I3 sole use of the Ihe tesong mn;;gs eported hers T ad BA techimicion to recognized
stipuloted clhent. EBA is nol responsitle, nor con m.w_.r Mhemumted.lb iz made. These dofa do nat

of this report 'mh.nclaurrewﬁu Hamatqlmormnol ification complionce or maleriol L7
Mhmh@aygg suitoblity. Sh%dd mwwmnhmbewwmuiwmdmrﬂter mqml._‘E



EBA Engineering

PARTICLE SIZE — ANALYSIS OF SOILS
CLAY SILT e ) . S

U.S. STANDARD SIEVE SIZES
- PO fo g0 podopope gop g s BF1 152 3 8

PERCENT SMALLER

00005 0601 0002 0005 001 002  0B5 01 o2 05 1 ; 510 2 5
GRAIN SIZE - MILLIMETRES

BOREHOLE DEPTH DESCRIPTION
SR CLAY | SILT | SAND JoRaveEL| Cu ce | use
NUMBER (m) A ERE
——e 13050-01 :  2.40 - 2.50 255 282 304 158 752 | 01
Project: 0201-97-13050 Date Tested: 97/11,/25 BY: RS

Tested in accordance with ASTM D422 unless otherwise noted
e use of the ‘g5l &t e A i o

: 5 of the sol &t reporiag Dean parl H A ] ]

pulted responaible, nar ca im:m- mmumm hhol'awarr made, These da

be held fiable, I of this inciud t any Interprota apiion of specification comphian L ¢ -
Dory, with o wehout e knowirgn of EBN  eskoniy s O nlrprelaion or apinion of spcifcat provess ﬂmwmh.lé




ENVIRONMENTAL AUDIT

CLIENT: YTG - AVIATION BRANCH

BOREHOLE No: 13050-BH3

AIRPORT FUELING FACILITY

DRILL: POLE AUGER/CAT 950 LOADER

PROJECT NO: 0201-97-13050

OLD CROW, YUKON

UTM ZONE: 7 N494850 £549000

ELEVATION: 97.95 m

SAMPLE TYPE  IlGR3 SWPLE [ /]NO RECOVERY  []STANDARD PEN 375 mm SFOON [T ToRREL BARREL

- KL

END OF BOREHOLE @ 2.0 m

NOTE:
— water seeped into borehole
immediately after drifled, left
borehole open for water sampling
purposes (13050-w3)
— hydrocorbon presence within
overlying sand and grave! fill,
contamination ebove applicable
criteria to a depth of approximately
0.7 m

Refer to lob results for
waler sample 130507 w9

tut = 2.0PERC450NT - EC:AVELB—D =y
— | (=] . — 1S
= & ® PERCENT — SAND @ =
EFG |2 Soil CHEM 5w 6w | Z
Eldzl 8 |% T SPERCENT - ST QR FNE® | '
23z |2 Description TEST 0 4w o | S
&> & A PERCENT - (LAY 4 o
20 40 60 80
00 SAND & GRAVEL - trace of silt, well graded P : L
- fill, moist, dark brown, slight
I hydrocarbon odour [
al Sample 25: BTEX lab [
L ample 29: ~ see la
i i 25 — hydrocarbon odour becomes sironger pot | D =
VPH = 618 ppm 5
i LEPH = 2700 ppm
h 25 IPT-MUHH - organic rich silt, slight Somple 26: BTEX — see fob| i | | R
- hydrocarbon odour, wet f|report ‘. l
L SILT - some clay, wet, soft, dark brown, VPH = 19 ppm
s no odour, some woter seepage into hole LEPH = <250 ppm

R TR

EBA Engineering Consultants Ltd.

Whitehorse, Yukon

COMPLLTION DEPTH: 2 m

LOGGED BY: MEB
REVIEWED BY: JRT COMPLETE: 97/10/02
Fig. Ne: Page 1 of 1




ENVIRONMENTAL AUDIT

CLIENT: YTG - AVIATION BRANCH

BOREHOLE NO:  13050-BH11

AIRPORT FUEUNG FACILITY

ORILL:  POLE AUGER/CAT 950 LOADER

PROJECT NO: 0201-97-13050

OLD CROW, YUKON

UTM ZONE: 7 N494850 E549000

ELEVATION: 98.004 m

SAMPLE TYPE [oR8 SPLE [ 7JNO RECOVERY  [DISTANDARD PEN 375 mm SFOON [ ][ JORREL BARREL
8 PERCENT - GRAVEL W
= &2 = J L Soe— £
[an} ] - Py
A Soil CHEM 5 e e | Z
E [Blz| 8 |w i SPERCENT - SITORFNES | =
2 3Z| |8 Description TEST n_w 0 ® |
& 7 A PERCENT ~ CLAY A o
20 40 60 8
V0 SAND & GRAVEL - trace of silt, fill, ii 1 [ 98D
i strong, hydrocarbon odour
K Sample 28: BTEX ~ see lab
| Bl report
VPH = 1100 pprm
B SILT = clayey, soft, wet, dork brown,
B 4 slight odour remains in sit & clay . 4
I - odour no longer there ot 0.7 m
T W
— 1.0
[ WL
" |
- W END OF BOREHOLE @ 1.8 — refer to lab results for
| 7 GTE:! L. M water sample 13050 — W11
2.0 - water seeped into borehole,
i retrieved woter sample 13050-W11
- hydrocarbon contamination within top
- 0.7 m of borehole
— 3.0 L
: : LOGGED BY:. MEB COMPLET I(;N DEPTH IfB E
EBA Engineering Consultants Ltd. |&&m e w CONPLETE: 53710/
Whitehorse, Yukon Fig. No: Page 1 of 1




GEOTECHNICAL EVALUATION CUENT: YTG — TRANSPORTATION ENG.— TTEST P NO: 14146 TPO]
NEW AIRCRAFT APRON/PARKING AREA BACKHOE: KUBOTA KX 151 PROJECT NO: 0201-99- 14146
OLD CROW, YT UTM ZONE: 7 N7502750 £293800 ELEVATION:

saMpLE TYPE  [llcres swple [BuLK spie
—t

GROUND TEMPERATURE (C)4  MPERCENT CRAVELM
-1_ 6 1 2 20 40 60 80

SOIL GROUND ICE )

Pustc Mo Loup| AP R FAESA
DESCRIPTION DESCRIPTION I

Depth{m)
SAMPLE TYPE
RUN NO
Usc
SOIL SYMB
Depth(m)

=
=

10 20 6 4 20 40 B0 A0

GRAVEL (FILL) — sandy, trace of silt, well |UNFROZEN N
graded gravel, med. to coarse grained

sand, compact, meist, dark brawnish

- 1 WG grey

- organic root mat, tree stumps &
roots, black, soft, vey moist | | bip i

i 2 SILT & SAND - troce of chuy, fine groined,
soft, wet, dork grey

" END OF TESTPT & 1.6 m (Refusal) Non PERMAFROST

[OGGED BY: J38 COMPLETION DERTH: 78 m

EBA Engineering Consultants Ltd. REVIEWED BY: JRT CONPLETE: 99/09/2]

Whitehorse, Yukon Page 1 of 1
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EBA Engineering

PARTICLE SIZE — ANALYSIS OF SOILS
SAND GRAVEL
CLAY SILT FINE 1 MEDIOM _JCOARSEL  FIRE_ | COARSE
U.S. STANDARD SIEVE SIZES
0 $00 #50  p0 POEO NS gio4s H
=
e
g
]
Os;i | i :zsizzlzlz Issls ; : | | |
0.0005 0001 0,002 0005 001 002 Q.05 0.1 0.2 0.5 i 2 5 10 0 50
GRAIN SIZE — MILLIMETRES
SYM BOREHOLE DEPTH UZTC Al ¢ USC
YMBOLL - UMBER (m) CLAY & SILT | saND [oRaveL| Cu c S.
7% % %
o—e. 14146-TP01 0.20 = 0.40 6 .29 . 65| 1231 1.2 GW-GM
Project: 0201-99-14146 Date Tested: 99/10/15 BY: JEP
| Tested i |n occordance with ASTM D422 unless otherwise noted. .
iala presented hereon 15 for t & [esh Bporied here: 5 been perlormed Dy an EBA technicion to recognized
e O et e -
other porty, wilh or withoul the knowledge -?IEBIZ suitability, Mengfna«mg |nlmtd1mm:e required, EBA will il upon written requesl. , =




GEOTECHNICAL EVALUATION CLIENT: YTG - TRANSPORTATION ENG. TEST PT NO:  14146-1P02
NEW AIRCRAFT APRON/PARKING AREA BACKHOE: KUBOTA KX 151 PROJECT NO: 0201-98—14146
OLD CROW, YT UTM ZONE: 7 N7502725 E293775 ELEVATION:
savPLE TYPE  [lors swple  []B0K swpie
A GROUND TEMPERATURE (C).l BPERCENT GRAVELE
L = 40 1 2 L
= o @ @ PERCENT SAND =y
EE24(E SOIL GROUND ICE 5e oo | E
£ |4z 2 APERCENT SILT OR FINESA| &
& 5= |2 DESCRIPTION DESCRIPTION [PUSTC WM& Lawol"o0 4y a0 a0 | 8
I 7] —— $PERCENT CLAY S
020 X 40 0 4 60 8
RE GRAVEL (FILL) ~ sandy, trace of silt, well |UNFROZEN A R
graded gravel, med. to coorse grained
i sand, compact, moist, dark brownish
- grey
i l 4 ~ orqanic oot mat, black, soft, very
B wet
] SILT & SAND - trace of clay, fine grained,
I soft, wet, dark grey
10
. 5
B 6 —— T S . e e e
[ END OF TESTPIT © 1.8 m (Refusa) [0 FERMARROST
20
30
L 40
L |
: : TG B  [COWLETON DT 16
EBA Engineering Consultants Ltd.  itame. COMPLETE: 99/09/7]
Whitehorse, Yukon Page 1 of 1

T 707 76 08,08 (TOR—FTa)



EBA Engineering

PARTICLE SIZE ~ ANALYSIS OF SOILS

SAND GRAVEL
CLAY SILT TN 1 MEDIUW _ [CORSEL  FINE | COARGE
U.S. STANDARD SIEVE SIZES
_ f‘ZOO 100 f60 #40 ’50 §20 ’Iﬁ Hods #4 378 501 15 2 3
R ? ' T = : 1 :
% T . .| . ............. 2 e Swd e g
5 :
.................. .- "
00005 0001 0002 0005 001 obz 05 01 o2 05 1 2 5 o 2 50
GRAIN SIZE ~ MILLIMETRES
MBOL BOREHOLE OEPTH A2IGAL 2
SY NUMBER (m) CLAY | SILT | SAND |oRaveLf Cu Ce | USC
7% % % %
e—= 14146-TP02 | 1.00 - 1.20

07 9 8. 0| 61 09

Project: 0201-99-14146

Date Tested: 99/10/15 BY: JEP
Tested in accordance with ASTM D422 unless otherwise noted.

ala presen I r use of the 1 as’ eported harain have Been perlormed by an EBA Technecion 1o recognized
stiputated ciient. EBA i3 mol responaible, nor can mdustry standards, unless othersise nofed. No olher worranty is made. These dola do nat
be held liable, for use made of this report [l:!y ﬁ include or represent any interpralation or opinion of specification complionce or materia!

ather parly, with or withoul the knowledge of E suitabfity. Should enginearing inlerpretation be required, EBA will provide il upon written requesi.

Sl

SOl

)’k‘ =




Pernafrast Probe Holes . CLIENT: Government of Yukon TEST HOLE NO: 1240200-THOT
Old Crow Airport ! EXCAVATOR: Kubota KX-121-3 6" 5. Stem PROJECT NO: 1240200
Old Crow, YT UTM ZONE: 7 N7495624.3 E550259 ELEVATION: 251.2 m
savPLE TP s [/JH0 RECOVERY
B ~ - PERA%-INT G%\‘EL .BO .
— e . £
FPERCENT SEND =
}E’ E " § SOII‘ w e w s 5
= PERCENT SILT OR FINES =
g % = . DESCRIPTION PLSTC  WE. T e e - A -
& 7] f ® J & PERCENT CLAY & o
1020 30 40 20 40 B0 80
B SAND AND GRAVEL (IMPORTED RNVER GRAVEL ERE FL
i FILL) - trace of silt, well graded, medium b 1 - PV
i grained sand, subrounded, damp, 8 T T T O O O O S
A light brown to brown SESE R A A
I SILT ~ trace of arganics, trace of sond, j:
1 wood fragments, rootiets, low l
i plasticity, wet, dark brown to dark L
1.0 qrey 5
I PERMAFROST AT 1.8 m |
»e END OF TESTHOLE 1.8 m ;
- 2440
— 3.0
4.0
i 24
i i'
[ 5o HEEEEER 3 . [
: : LOGGED BY: KSD COMPLETION DEFTH: 1.8 m
Whitehorse, Yukon Page t of |

5T AT OO AP ()



Perrafrast Probe Holes CLIENT: Goverrament of Yukon |TEST HOLE O 1240200-THO7 |
0ld Crow Alrport Excavotor: Kubota KX=121-3 6" Sol.. Jlem  |PROJECT NO: 1240200
Old Crow, YT UTH ZONE: B N7494800.7 ES45R00.3 ELEVATION: 245 m ]
sanpLe TvPe lowe [ Ino Recovery
T m FERCENT GRAVEL m
kg o g T
E E o § SOIL I I
o FERCENT ST OR FINES =
EE |z DESCRIPTION uste  ue we | T e ow | S
= 3 b * | # PERCENT CLAT & o
020 BN 4 0 40 6 B0
[ % SAND AND GRAVEL (IMPORTED RIVER GRAVEL TE L b D RN L [ 7
| FILL} — trace of silt, well groded, medium
qrained sand, subrounded, damp, light : |
brown to bBrown i
: |
— 1.0 I.
- r
I Foo
r
SILT = frace of organics, trace of sand, :_' [
wood fragments, rootlets, low L
L plasticity, wet, dark brown to dark L |
- grey !
- 20 - "13.'5!
PERMAFROST AT 23 m :
END OF TESTHOLE 2.3 m B
b
r
— 30 E
— 4.0 i 2410
Y EEEEEE b BB R
: : , LOGGED BY: KSD COMPLETION DEPTH: 2.3 m
EBA Engmee:rmg Consultants Ltd.  |rrmer AP -
, Whitehorse V}}knn Page 1 of 1 |
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PROJECT: 01d Crow Water Supply HOLE NO.: Wi 1 IPROJECT NQ.: 209-3546
LOCATION: 01d Crew, Yukon SURFACE ELEVATION:
DRILL: Schramm Rotadrill
THIN WALLE —
sampLE TYPE: [l T0ge "0 SSHN DISTURBED [N Rocovery BHCORE  [JoTHER
- o WATER CONTENT-% : @ COMPRESSIVE
g (&: = STRENGTH
z SoIL 23lel S |prasmic LIQUID {Unconfined. ... A
E DESCRIPTION - e E LIMIT LIMIT [Pocket Penetrometer...... &
uaJ 263 i (Wp) Wy ) TSk} 2 3 4 5
S@in| o 20 40 60 80 kPa100 200 300 400
SNOW
SILT (Nbe) - some clay, trace of wood chips, olive-
1 brown
CLAY (Nbe} - silty, trace of wood, gray
— 2
SILT (Vs, ¥x, ¥r 10%) - clayey, trace to some fine
3 sand lenses, trace of wood - 6| ={60 blows.| 3" dpdon
L h
Sw hrown
SILT - frozen, sandy, brown
6 GRAVEL - sandy, medium grained, moist to damp, olive
— —H\\ brown, probably unfrozen AJ/-
i GRAVEL - possibiy unfrozen, silty, medium grained,
some fine grained sand, moist to wet,
— 8 brown, very dirty
9 - 30
19 - frozen at 10 m — 22
- 3y
11 ¢ r /4 n
CLAY (Vs 15%) - silty, some silt and fine grained 36 o H 26741/, B"|seoop
sand lenses, grey 38
12 ko
13 42
LL
14 6
15 a8
50
16 52
Sl
g 56
T {Vr, Vs, 15%)} - clayey, occasional ice lenses 58 b H hysl /1o B 1) 3t spdon
18 to 10 mm thick, grey /
A0
- 19 l'_ 62
41
L 20 SILT - (vr, Vx, Vs, 20%) - clayey, brown, horizontal =_— 66
and vertical ice lenses with crystalline R
21 ice to 10 mm thick, some lenses at 4§ ’
also with crystalline ice = 70
— 22 - 72
- 7h
23 — 7%
< . = so/82/4, B" sgoop
L - 78
24
= A9
el =4
dE DEPTH TO WATER X L ST:SDA:EOD 0
H TO WA B - . 1 1 120 1 1401
i WEIGHT-0 P.c.FIQ0 110 120 190 MOIS) SeNeThaaTioN: N L |
COMPLETION DATE
m DEPTH TO SLOUGH: — DEPTH: 79.3 m DRILLED: 1982 02 17
LOGGED BY: PKG DRAWING NO.:
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PROJECT:  01d Crow Watar Supply HOLE NO.: 1w | PROJECT NO.: 209-3546
LOCATION: 01d trow, Yukon SURFACE ELEVATION:
DRILL: Schramm Rotadrill
i THIN WALLED SPLIT NO
SAMPLE TYPE: ll Tyac Klspoon E DISTURBED [N REcovery EHCORE  [JOTHER .
o WATER CONTENT-% : @ COMPRESSIVE
"E= ] - STRENGTH
< s .
- SOIL 8{": wl| = |PLASTIC LIQUID |Unconfine.....ee sers A
E DESCRIPTION l.-l:_j E.J E LIMIT LIMIT Pocket Penetrometer...... ,A5
& HEE (W) Wy [TsFl_2 3 ¢ 9§
8 S3|%| 8 20 40 60 80  |kPa100 200 300 400
)
SILT - as above, frozen r‘ an
- 25 . B2
L. 3y
L 26 - 86
| 57 CLAY - silty to some siit, grey — 89
— 28
- 29[ SAND - frozen, clayey, trace of gravel and cobbles,
quartz-rich, fine grained, brown, ice
lenses
— 30
- 31 SILT AND SAND - frozen, trace of clay, brown
l— 32
SILT AND SAND - frozen, trace of clay, medium
- 33 grained sand, brown, ice crystals
— 341 SAND - frozen, fine grained, uniform, grey
- 35
SAND - frozen, fine grained, uniform, golden brown,
L 36 ice crystals 118
=120
- 37 122
. . 124
— 381 SANDSTOME - small quartz/quartzite pebbles, fine
grained, uniform, dense, well indurated, =126
[ 39 brovin 128
— 40 - possibly siltstone _}gg
134 . g .
— 41 --r-i--F-tading Origipally Set|Td This Oepkht--
-
36 Reket 4o [8Im {(2B6|Fdet) gn March 24,1 1982
— 42 =138
3 B=iho
=142
L Ly =144
" 146
- 45 148
—150
L& 52
- 47 154
48 - dark brown, trace of mafic minerals 56
- 158
49 60
¥ LA R %} ®owonoz ST::DA;OD %
DEPTH TO WATER: = WEIGHT-O P.C.Fj?o 1}0 12'0 1?0 1?01510 PENETRATION: N- .
COMPLETION DATE
ebo DEPTH TO SLOUGH: DEPTH: 79.1m DRILLED: 1982 02 17, 18
LOGGED BY: PKG DRAWING NO.:
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PROJECT: 01d Crow Water Supply

HOLE NO.: ww1

| PROJECT NO.: 203-3546

LOCATION: 01d crow, Yuken SURFACE ELEVATION:
DRILL: Schramm Rotadrill
. THIN WALLED SPUIT NQ
SAMPLE TYPE: [l +.ge Klsroon S oisTureed [N REcovery EHCORE  [JOTHER
- i WATER CONTENT-% : @ COMPRESSIVE
s (g = STRENGTH
z soiL Sdfw| = [pLasTIC LIQUID {UNCONFined.mummenercvions &
e DESCRIPTION T o E LIMIT LIMIT |Pocket Penetrometer..... 4
o 312 & {We Wy |TsFl__ 2 3 4 5
3 5a|a] o 20 40 60 8o  |kPa100 200 300 400
"? [ sANDSTONE-as above, frozen FL 158
- 49 160
5o 162
B 164
- 166
— 51 —168
— 52 [~ 170
—172
- 53 = 174
-t —176
~ 178
I 55 - finer grained, light golden brown 5_180
~ 182
— 56 . . 184
- ice lenses up to approximately 250 mm
L 5y thick from 56.4m to 57.9 m - 186
—18%
— &3 — 19
192
55 " 194
| 6o - possible unfrozen zones —19
8 . - 198]
L ¢ - more pebbles to 8 mm diameter, frozen from
61.0 m to 64.0 m, darker brown colour 200
L 62 [~ 202
204
L 63 - medium grained quartzitic sandstone g 206
=208 - ==~ 1 -4~~-BOTTOM| OF AERPARRAST|? [==f==F-1---F-
— 64 - 210
SHALE - appears unfrozen, some sandstone lenses,
| 65 friable, platy, grey, graphitic — 212
. 214
Y — 21
- 218
- 67| SILTSTONE AND SHALE - unfrozen, uniform, dry to
damp, feels "talcy", grey %220
— 68 - interbeds of fine, brown, uniform sand and 223
some graphite {?) from 67.1m to 71.6m 224
- 69 - 224
- 228
e =
L 232
- poorly lithified L 234
| 72| SANDSTONE - trace shale, fine grained, uniform, 53
damp to moist, brown, thin shale interbeds
T3 23ﬂ
dE DEPT A Tt s G L ST:JSDA;OD o
H TO WATER: — h!
= WEIGHT-Q p.c.F100_10 120 130 1?‘3_39 PENETRATION: N N
COMPLE
eoo DEPTH TO SLOUGH: DePTH: | 793 m DAILLEp; 1982 0217, 18
LOGGED BY: EKG CRAWING NO.:
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PROJECT:

0ld Crow Water Supply

HOLE NO.:

WW 1

| PROJECT NO.: 209-3546

LOCATION: 01d crow, Yukon

SURFACE ELEVATION:

DRILL: Schramm Rotadrill
. THIN WALLED SPLIT NO
_ ol WATER CONTENT-% : @ COMPRESSIVE
I3 rg n; STRENGTH
~I— SorL Sd|w = | PLASTIC LIQUID [Unconfined.....ccwvevseenens A
= DESCRIPTION TolEl & | umT LIMIT (Packet Penetrometer..... &
r z5|2| & (Wp) wo (Tsel 2 3 4 8
Q Ooh|wk| o 20 40 60 80 kPa100 200 300 400
721 SANDSTONE {as above)
- 238
~ 73 sLTsToNE - uniform, light brown to white, sandstone g—gw
interbeds, quartzitic 242
L — 7¢
G | 244
— 75 . 246
L 243
L. 76
Y =250
~ 77 252
EEJ‘ZSH
~— 78 LIMESTONE - dark grey, crystalline, fractured, water- 556 BOTHOM O —ERSTNE
79 bearing 258 (Rleskt lon Margh UL 198R)
260
| g0 END OF HOLE (79.3 m) - 262
264
L Note: Artesian water conditions encountered at —268
78.0 m. Initial flow from top of casing | oaf
— 82 at approximately 6.1 L/s Could not
drill further. 270
. 83 277
=274
— 8 =2 74
- 85 -27?.3
- 2°0
86 . 282
234 '
- 87 | 286
— 88 233
—290
- 89 997
L 90 294
hac
- 31 298
300
- 2 o
Z 302
R =304
7 —306
TR ~3n8
~3110
~ 95 312
314
—316
54 :
y WET UNIT % 16 13 20 22 ST:SDA;OD 60 80
DEPTH TO WATER:
V4 % = WEIGHT.Q p.C.F100 110 120 130 140150 PENETRATION: [N - |
COMPLETION DATE
eoo DEPTH TO SLOUGH: DEPTH: © 79.3 m DRILLED: 1982 02 17, 18
LOGGED BY:  PKG DRAWING NO.:
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PROJECT: 01d Crow Water Supply

HOLE NO.: ww 2

| PROJECT NO.: 209- 1516

LOCATION: 514 crow, Yuken SURFACE ELEVATION:
. DRILL: Schramm Rotadrill
B THIN WALLED SPLIT NO
SAMPLE TYPE: ] +ge Kisp6on B DISTURBED  [N] REecovery FHCORE  [JOTHER
_ 7 WATER CONTENT-% : @ COMPRESSIVE
g u{: = STRENGTH
z soiL S3jul = [pLasTic LIQUID {Unconfined...snnnnernn.. A
= DESCRIPTION T o = LIMIT LIMIT |Pocket Penetrometer..... A
b z5|2| & (W) W [TsFl__2 3 4 8
o 26 |ak| a 20 40 60 80 kP2 100 200 300 400
S$ILT AND CLAY - frozen, trace of wood, olive brown, L 5
A to grey
— L
=2 )
__ &
- 3 = 10
L1z
— Y
AL}
| [SAND AND SILT - frozen, brown 16
GRAVEL - possibly unfrozen, silty, some sand, medium - 18
— & grained ™
| 22
-7 24
- 3 I~ 26
28
- L 30
10 —32
L 34
F 1 lcLay - frozen, silty, grey B
- 38
12 =40
| 13 | 42
L4y
|14 L 46
48
- 1° - 50
— Sh
17 —S6
18 — 58
T |SILT - frozem, clayey, grey, ice lenses |60
L 19 L 62
L 54
— 20 = 66
—68
21 L 70
—22 =72
L 74
- 23 76
- 78
24 | 30
R weT uniT AN 187 @ 20 22 N Nl
DEPTH TO WATER:
k <+ |weiGHT-0 p.C.F100 110 120 130 140150 STANDARD [ ]
COMPLETION DATE
em DEPTH TO SLOUGH: — DEPTH: 121.9 m DRILLED: 1982 02 I8, 19,
LOGGED BY: PKG DRAWING NO.:




Page 2 of 6

PROJECT: O0td Crow Water Supply HOLE NO.: w > IPROJECT NQ.: 209-3546
LOCATION: o01d Crow, Yukon SURFACE ELEVATION:
DRILL: Schramm Rotadrill
~am THIN WALLED SPLIT NO
SAMPLE TYPE: [l T gg X srGon B DISTURBED RECOVERY FHCORE  [JOTHER
_ . WATER CONTENT-% : o COMPRESSIVE
g 2 -; STRENGTH
e soiL 83fw{ = |PLASTIC LIQUID |Unconfined....mrmen..n.. - &
s DESCRIPTION g : E LMIT LiMIT [Pocket Penetrometer...... A
i EHER, {Wp! fwy |[tsFl__2 3 4 5
o J2alkl a 20 40 60 80 kPa 100 200 300 400
SILT - as above, frozen — 30
25 - 32
— 34
26
- 86
| 27 — 82
CLAY - some silt, grey, frozen
- 30
|28 L 92
94
L 29 i
SAND - frozen, clayey, trace of gravel, fine grained, — 96
|35 brown L 99
—100
— 31 - 102
|32 - silty from 32.0 to 33.5m 104
[~ 106
- 33 108
. 110
— 34 —112
L 35 - 114
—116
[ 36 SANDSTONE - frozen, trace of pebbles, Fine grained, - 118
uniform, brown 120
— 37
— 122
124
— 38
L 126
L 39 128
~1
40 .
—132
_n - 134
—136
— 42 138
| 43 140
L 1k2
- 1k4
- 146
e 148
— 150
=46 °
—i52
47 ~ 154
—156
__LIB _‘58
60
P WeT UNT T T 8 2022 ST:SDA‘:-IOD %
N = DEPTH TO WATER: = WEIGHT-O p.c F100 10 120 130 140150 e T
COMPLETION DATE
eoo DEPTH TO SLOUGH: DEPTH: 121.9 m DRILLED:1982 62 18, 19, 20
LOGGED BY: PKG DRAWING NO.:

This log is a compilation of subsurface conditions aad s0if or rock classificarion obtained from the figld as well g3 from faboraiory testing of sampies from the borehole. Soil zones have been interpreted
accorging ro commonly accepted practice, The change from one zone te another, a5 indicated on the fog, may be tranzitiopal and aporoximate in nature, Growndwater conditions refer only 1o those
observed at the timas and places indicsted and they may vary with time, geologic conditions, and construction activity.
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PROJECT: 01d Crow Water Supply HOLE NO.: ., » |PROJECT NO.: 209-3546
LOCATION: 15 crow. varon SURFACE ELEVATION:
DRILL: Schramm Rotadrill

SAMPLE TYPE: [l Tuge -0 [RISESOw S oisTursed [N oveny EHCORE  [JoTHER
R “ WATER CONTENT-% : @ COMPRESSIVE
g A - STRENGTH
g =
= SOIL 83|u| = |rLasTic LIQUID {UNCONFiNed. oo vvesneenn. . A
E DESCRIPTION R : E LIMIT LIMIT |Pocket Penetrometer..... A5
& 2312 & {Wpl W) TsFl__ 2 3 4 &
o Shle| a 20 40 60 80 kP2100 200 300 400
SANDSTONE - as above, frozen ]23
- 49 162
50 164
166
- 5! 68
— 52 =170
—t72
53 =174
176
L 178
s 80
rISZ
— 56 bt B
186
57 -~ 83
58 e
192
- 59 194
196
— 60 198
Y -200
202"
¢ 206
208 L _ ~1=q-=|-BOTTOM| 0f AERMARROSTR~1-4-=b-d--
_n 210
SILTSTONE AND SHALE - highly weathered, faulted(?), | 212
- 65 fractured, grey, trace of biotite o1y
[ 6 1216
212
- 67 220
222
— 68 224
69 | 226
L 228
— 70 230
232
- 71 ”
72 236
_23Q

Es

DEPTH TO WATER:

DEPTH TO SLOUGH:

=4

weT uniT KN 16 8 20 22 20 40 60 80
WEIGHT-O p.C.F100 10 120 130 140150 STANDARD ]
COMPFLETION DATE B
DEPTH: 121.9 m DRILLED: 1982 02 18, 19 2
LOGGED BY: PKG DRAWING NO.:
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PROJECT: 01d trow Water Supply

HOLE N

0.:

W 2

| PROJECT NO.: 209-3546

LOCATION: 014 Crow, Yukon SURFACE ELEVATION:
DRILL: schramm Rotadrill
K THIN WALLED SPULIT NO
SAMPLE TYPE: B TUzc N sroony E OISTURBED [N gecovery EBHCORE  [JOTHER
_ o WATER CONTENT-% : @ COMPRESSIVE
g 2 = STRENGTH
; SOIL 86’ wl| = | pPLASTIC LIQUID [Unconfined..c.icrrsnee &b
£ DESCRIPTION T |2l E | umT LIMIT [Pocket Penetrometer..... &
i (2| & (We! fwy fTsFl__2 3 4 5
o Z0|d| W L
79 J@lal o 20 40 80 80 kPa 100 200 300 400
SILTSTONE AND SHALE - as above 238
- 73
rZLo
— 74 m242
—2h4
BRE] -256
—Z4L3
= 250
L 77 262
254
—78 . 56
ROCK FLOUR - silty, clayey, damp, orange-brown, no
free water, may be fault gouge or an 258
— 79 erosional surface, mylonite? 60
- water at 79.3 m /
— 80 LIMESTONE - grey, lithology uncertain, little water 262
264
g 266
L q. 268
8 | 270
- 83 LIMESTONE - shaley, fractured, grey, water bearing .272
but little water to 83.8 m [ 274
[ 8t |—276
. . 278
- 85 - grey brown, thinly bedded, dolomitic
80
— 8¢ 282
284
87 DOLOMITE - dark grey-green, clayey bands approx- -286
| aq imately 5 = 10 mm thick that contain L 298
’ numerous rock fragments and could 290
possibly be called mylonite zones, exten-
— 89 sively fractured, fractures are water 292
bearing but mylonite debris is preventing L 294
|90 proper well development and keeping a high
sediment load in the water 96
L 9% 298
. 00
Y - interbedded clayey bands and shale from
1.4 m —302
304
93 -306
— o4 - fractured, appears weathered —303
=
95 312
_ ~31%
96 316
- v WET UNIT kFNj_ 6 18 20 22 ST:ISDA;OD 60 B0
DEPTH TO WATER: L 140 150
& = weiGHT-0 P.c.FIQ0 T 120 190 MO0 penveTraTION: - B
MPLETION DA
ebo DEPTH TO SLOUGH: . SEPT; 121.9 m DRT,_E,_ED:sz 02 18, 19, 20
LOGGED BY: PRE DRAWING NO.:
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PROJECT: ST SR HOLE NO.: ww 2 | PROJECT NO.: 200 cie
LOCATION: 414 crom. vuron SURFACE ELEVATION:
=T DRILL: Schramm Botadrill
) WALLED SPLIT NO
SAMPLE TYPE: Wl Tyge Klspoon B oisTURBED [N REcovery EHCORE  [JoTHeRm
~ “ WATER CONTENT-% : o COMPRESSIVE
= g |z STRENGTH
z SoIL Sdlul = |rLasTic LIQUID |Unconfine... erorennes. A
_ DESCRIPTION = o E LIMIT LIMIT [|Pocket Penetrometer..... A
a =dIsI E {Wo) W 1 2 3 4 5
i HEE Wp o fFTsEl_ 2 3 4 5
= 2alu| O 20 40 60 80 kPa t00 200 300 400
DOLOMITE - as above Bcakd T k- —JDTTO+ OF CAYING-F=d==l--f=qmsl-- badae
~ 97 - 318
20
98 ggﬂ
L 59 324
. 326
—100 E—BZS
- occasional "mylonite like" layers up to | 330
- 101 250 mm thick, from 100.6 m
—332
102 5—334
336
]
E 338
- B0
104 L 342
105 E_g,!.h-
- 346
1106 =y
L 107 %350
=352
—108 - 354
- 109 356
™ 358
110 B=2-360
- 362
=111 =364
— 366
112 | 268
113 %70
72
—114
T 374
L 376
~ 11
° 378
—116 80
- 382
- 147 —334
—118 386
—388 |
| 5-390
119
392
120 L 394
396
OA DEPTH TO WATER WET UnNIT 7“,% o STAngA‘I;:{OD o
E ' - WEIGHT-0 p.C.F100 10 120 130 140159 PENETRATION: N. ®
COMPLETION DATE
eoo DEPTH TO SLOUGH: DEPTH: 121.9 m DRILLED: 1982 02 18, 19, 20
LOGGED BY: PKG DRAWING NO.:

This fog is & compilation of subsurface conditions and soif or rock clessification obtained from the fisld as well as from laboratory testing af semples frort the borehole. Soil zones have been interpreted
according to commanty gecapted pracrice. The change from one zene 1o another, as indicated on the log, may be traniinonal and approximate in nature. Groundwarer conditions refer onfy 10 those
observed ar the 1imeg and places indicated and they may vary with time. gealogic conditions, and CONSIIUCTION JCLivity,
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PROJECT:  01d Crow Water Supply HOLE NO.: ww 2 | PROJECT NO.; 209-3546
LOCATION: o01d crow, Yuken SURFACE ELEVATION:
ORILL: Schramm Rotadrill
. THIN WALLED SPLIT NO
SAMPLE TYPE: [l 7 ge Xspoon ES DISTURBED [N Recovery EHCORE  [JOTHER
_ y WATER CONTENT-% : g COMPRESSIVE
£ @l |z STRENGTH
- SOiL Sdluj = |PLASTIC LIQUID |Unconfined. . rmmeenn.. A
= DESCRIPTION E_.l : E LIMIT LIMIT Pocket Penetrometer...... A
& z312| & {Wp) twy [Tsfl__2 3 4 8
Ia} 2a|w{ & 20 40 60 80 kP2 100 200 300 400
=394
DOLOMITE - as above _ggé
| 121
. L 39%
- increased water flow noted at 121.3 m
22 100
END OF HOLE (121.9 m) =502
123
404
_IZR‘NOTE: No more drill stem; artesian water conditions
encountered. Flow from top of casing
125 approximately 2.3 L/5 at time of drilling.
—126
— 128
170
— 130
i 31
~ 132
133
134
—135
136
137
- 138
—139
L 140
141
— 142
143
L4y
—145
- ¥ WET UNIT % 16 18 20 22 ST:ISDAT;IOD 60 80
DEPTH TO WATER: 4]
{k = |weiGHT-O PC.FIQ0 MO 120130 MO FeleTRaTioN:  n- M|
P 1ON A
ebo DEPTH TO SLOUGH: SOMPLETION 491 9 m AT £p. 1982 02 18, 19, 20
LOGGED BY:  PKG DRAWING NO.:




209-3546

BOREHOLE LOG — PERMAFROST

BULK DENSITY {Mg/m3) &

Iw -
=2 & GROUND ICE i4 16 1.8 20 2.2
a Seltl=e il = | DESCRIPTION MOISTURE CONTENT
= © 10 20 30 40 50
| [snow . \
| | SILT - some sand and organics,
i Al
] tracg of clay, light c Nbn, trace Vb ’/F'
greyish brown P
. - trace of organics (25 e
- 1 - mm dia.roots) C { Nbn, Nbe?
_— - trace to some sand and
| clay . \ I e
| - some sand, trace of L_{ Nbn, possiblEyx //1
clay and organics C | Nbn, Nbe i
- 2 - trace of organics (25 [T_| vr, Vs 10%
- mm dia. roots) ™~
R - trace of organics (12 | C | Vs, Vr, Vc 1% -
|| mm dia. roots) P
- trace of organics (25 }JC | Nbn Al o
[ mm dia. roots) /
- 3 —
- - ¢ | vs, vr 10% ﬂ
- c Vs, Vc 10% }
-4 ¢ | vr, vs 15% -"—‘l\
7] r, ¥s 15 N
- L1 Vs, Vr 5% >
_— € Nbn, possiblg_\x
- - - increase in clay — 1 Nbn ?
- 5 content C Vs, Vr 15% 7y 7
[ C | Nbn ]
[ |GRAVEL - medium to coarse -
grained, silty, sandy, |G ol
"6 7 trace of clay, brown
y
T G |POSSIBLY
A UNFROZEN
-7 -
.. SFC. ELEVATION (m) DATE DRILLED 1982 03 21 BOREHOLE No.
ebo COMPLETION DEPTH (m) 12.2{ LOGGED BY PKG/TRM T3
DRILLING RIG Schramm LOCATION 01d Crow, Yukon PAGE1 OF 2

This log is 8 compilation of subsurface conditions and s0if or rock classification obrained from the field as well as from laboratary testing of semples irom the boreholes, Soil zones
have been interprerqd according to commonty accepred practice, The change from one zong 1o another, as indicated on the fog. may be transitional and approximate in nature,
Groundwater conditions refer orly 1o those observed at the times and places indicated and that may vary with rime, geologic conditions, and construction activity.

2065



209-3546

BOREHOLE LOG — PERMAFROST

T w BULK DENSITY {Mg/m3) &
=2 o GROUND ICE 1.4 1.6 1.8 20 2.2
i 8 ISR ek = | DESCRIPTION MOTSTURE CONTENT
£ —————— |

o 10 20 30 40 50
. _|GRAVEL - medium to coarse, POSSIBLY
L silty, sandy, trace of UNFROZEN

clay, brown
L 8 J
L g
] G
L 10 4 ]
[ ]sILT AND CLAY - trace of fine FROZEN |
i sand, greyish brown |
[
11 1 C Vs, Vr 5%
] C Vs, V¥r 5% N
| C |vs, vr 5% Ty
- 12 C Vs, Vr 5% lL a
| END OF HOLE (12.2 |)
_13-
-..14-
m SFC. ELEVATION (m) DATE DRILLED 1982 03 21 BOREHOLE No.
ebo COMPLETION DEPTH (m) 12.2| LOGGED BY PKG/TRM TH 3
DRILLINGRIG  Schramm LOCATION 01d Crow, Yukon PAGE 20F 5

This log is & compilation of subsurface conditions and soil or rock classification obtained from the field as well as from laborarory [esting of samples from the boreholes. Soil zones
have been interpreted according to commonly sccepted pracrice. The change from ore zong to ano ther, as indicarted on the log, may be rransﬁrion._sl and approximate in nature.
Groundwater conditions reler anly to those observed ar the times and places indicated and that may vary with time, geologic conditions, and censtruction activity.

2066



Page 1 of 2

PROJECT:

0ld Crow Water Supoly

HOLE NO.:

IH &4

{ PROJECT NO.: 0. 2cuc

LOCATION:

Porcupine River

SURFACE ELEVATION:

91d Crow, Yukon DRILL: Schramm Rotgdeill
. THIN WALLED SPLIT NO
SAMPLE TYPE: ll T ge X spoon B DISTURBED RECOVERy EHCORE  [JOTHER
_ il WATER CONTENT-% : @ " COMPRESSIVE
¢ %] . STRENGTH
4 = . -
; SOIL 35’ w| — | PLASTIC LIQUID {Unconfined....eumeeesenens A
- DESCRIPTION g o 1:_!:_ LIMIT LIMIT {Pocket Penetrometer...... A
by EHEIR (Wel twy |fTsf)l__2 3 4 5
a Salul A 20 40 60 80 kP2 100 200 300 400
RIVER ICE »
B — 2
— 1 -
— 4
— 6
— 2 WATER i
) — 8
GRAVEL - silty, some sand, medium grained, brown, B
saturated
| - 3 10
B %12
| 4 {SILT AND SAND = trace of clay, fine grained sand, -
very soft, grey, saturated [ 14
— 16
— 5
R —18
CLAY - unfrozen, silty, trace of sand, dry to damp, N
5 crumbly, grey e
B +
— 22
7 —
— 24
g — 26
— — 28
— ° — 30
= -
L 10 -
— 34
L 14 — 36
- — 38
—12 B
—40
0 ‘e WET UNIT % 16 18 20 22 ST:SDA;OD 60 80
DEPTH WATER: 1 4
{k - WEIGHT-Q p.c.£100 110 120 130 140150 PENETRATION: ~- BB
COMPLETION DATE
ebo DEPTH TO SLOUGH: o e DRitLEp: 1982 02 22
LOGGED BY: PKG DRAWING NOQ,
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PROJECT: 01d Crow Water Supply HOLE NO.: TH & | PROJECT NO.:209-3546
LOCATION: Parcupine River SURFACE ELEVATION:
0ld Crow, Yuken DRILL: Schramm Rotadrill
—am THIN WALLED SPLIT NO
SAMPLE TYPE: Il T(j5e Klspoon B OISTURBED [N REcovery EHCORE  [JOTHER
- w WATER CONTENT-% : ¢ COMPRESSIVE
e 2 = STRENGTH
-; SOIL 56' w| = | PLASTIC LIQUID {Unconfined....imemene. A
|°_-, DESCRIPTION T : 'J_-' LIMIT LiM|T |Pocket Penetrometer...... A
i 2312 & {(We) W [rsfrl__2 3 4 5
e Sard| a 20 40 60 80 kPa100 200 300 400
CLAY - as above — 40
L 42
— 13 B
| l—a4
| 14{ SILT - dry, grey |46
B 48
— 15 [~
— 50
. SAND - interbedded silt and clay, fine grained,
dry, brown i
15 — 52
- — 54
—17 —— 56
i SILT AND CLAY - dry to moist, grey [ cg
- "8 -
— 60
END OF HOLE (18.3 m) B
— 19 — 62
NOTE: Probe hole only, no sampling or testing I
o — 64
20 i
— 66
— 68
L 21 5
i 70
— 22 72
L — 74
— 23 B
—76
78
— 24 »
|-

.A WET UNIT %?NT 16 18 20 22 23 40 60 80
28— DEPTH TO WATER: - 2 WEIGHT-0 p.c.F)00 M0 120 130 140150 ggﬁaﬁf:ﬁom' N
edQ DEPTH TO SLOUGH: SOMPLETION 483 m AT LED, 1982 02 22

LOGGED BY: PKG DRAWING NO.:

This Iog is & compifation of subsurface conditions and soil ar rock classification obrained from the figid as well as from laboratory iesting of samples frem 1he porehole, Soil zones have been interpreted
according ro commonly accepted practice. The change from one zone 1o angiher, as indicated on the tog, may be trarsitional and approximartg in nature. Groundwaler conditions refer only to those
observed st the times and places indicated and they may vary with time. geolagic conditions, and construction activity.
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PROJECT: ST S HOLE NO.: TS5 [PROJECT NO.: 209-3546
LOCATION: oo, cuoine iver SURFACE ELEVATION:
01d Crow, Yukon DRILL: Schramm Rotadrill
. THIN WALLED SPLIT NO
SAMPLE TYPE: I} RspGon & OISTURBED [ Recovery EHCORE  [JOTHER
_ . WATER CONTENT-% : @ COMPRESSIVE
g e " STRENGTH
;:' SOIL 87wl = |PrasTic LIQUID |Unconfined. ... eecn A
£ DESCRIPTION T o i:I_: LIMIT LiM|T |Pocket Penetrometer...... A
& 2513 & W) W |TsFl_2 3 4 8
e Shla|l a 20 40 60 80 kPa 100 200 300 400
GRAVEL - frozen, sandy, trace of clay, brown =
B — 2
L 1 N
— 4
) — 6
B - may or may not be frozem from 2.1 m -
- I— 8
— 3 —10
- CLAY - appears unfrozen, gravelly, moist, grey —12
— 4 [
— 14
16
— &
s —18
CLAY - unfrozen, silty to sandy, moist, grey =
— 6 20
—22
- 7 -
CLAY - unfrozen, some to trace of silt, moist, — 24 !
= medium plasticity, grey |
I 26
[~ 28
— 9 SAND - unfrozen, clayey, silty, some clay layers, — 30
fine grained, uniform, brown |
— 32
— 10 e
i - 34
L 1 —36
™ — 38
L 12 B
— 40
I WET UNIT % 16 18 20 22 ST:SDA:OD 60 80
H TO WATER: 1
ZE 'é' WEIGHT-0 P.C.F100 110 120 130 140150 PENETRATION: Y |
COMPLETION DATE
eOQ DEFTH TO SLOUGH: . DEPTH: 16.8 m DRILLED: 1982 €2 22
LOGGED BY: PKG DRAWING NQ.:
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PROJECT: 0ld Crow Water Supply HOLE NQ.: 7TH 5 |PROJECT NO.,: 203-3546
LOCATION: Porcupine River SURFACE ELEVATION:
0ld Crow, Yukon DRILL: cchr Lill
_am THIN WALLED SPLIT NO
SAMPLE TYPE: [l 1 ae M sroon B OISTURBED [N REcovery EHCORE  [JOTHER
- a3 WATER CONTENT-% : ¢ COMPRESSIVE
£ e = STRENGTH
z SoIL 83lul = |rLastic LIQUID |UNCONFined. meeeererreeeenenns A
£ DESCRIPTION o e = LIMIT LimiT |Pocket Penetrometer...... &
i 52| & {Wp) twy (TsFl_ 2 3 4 &
Sala| a 20 40 60 80 kPa100 200 300 400
SAND - as above L 40
B SILT AND SAND - unfrozen, clay interbeds, fine B
grained sand, grey L 42
13 N
B — 44
— 14 46
B L 48
15 =
— 50
15 =52
= — 54
— 17
END OF HOLE (17.8 m) 23
—58
- 18 -
—— 60
L 19 — 62
- — 64
20 i
— 66
68
— 21 R
B — 70
— 22 — 72
~ — 74
L 23 i
— 76
— 78
— 24 -
OA DEP X WET UNIT _I:"—’g o e ST:ISDA;OD o
E DEPFTH TO WATER: = WEIGHT-O P.C.F}?o 11.0 12.0 1?0 11‘015.0 PENETRATION: N ®
COMPLETION DATE
ebo DEPTH TO SLOUGH:  — DEPTH: 16,8 m DRILLED: 1982 02 22
LOGGED BY: PKG DRAWING NO,:

Thislogis a compafatfon af :ubsurfacs conditions and soil or rock classification obtained from the field as weil a3 from laboratory tesung of sampiss from the borehole. Soil zones nave been interpreted

according ta

observed at the times and ploces md:careo' and they may vary with time, geologic conditions, and construction activiry.

. The change from one zone to anomer, a5 indicated on the fog, may be wrap<itional and aparaximate in nature. Groundwarer conditions refer only to those
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PROJECT: 01d Crow Water Supply HOLE NOQ.: T 6 | PROJECT NO.: 209-3546
LOCATION: Porcupine River Bank SURFACE ELEVATION:
S e S DRILL: Schramm Rotadrill
SAMPLE TYPE: Il Toat 0 [RIshoon S oisTureed N N9 veny EHBCORE  []OTHER
. 7 WATER CONTENT-% : @ COMPRESSIVE
2 @ = STRENGTH
; SOIL Ea‘ w| = |PLASTIC LIQUID [UNConfingd..m e A
= DESCRIPTION T & E LiIMIT LiMiT [|Pocket Penetrometer...... A
& 2312 & {Wel Wy |Tsel 2 3 4 5
] =111 = 20 40 60 80 kPa100 200 300 400
SILT AND CLAY - frozen, some sand, interbedded -
B — 2
" B
— 4
— &
- 2 B
» — 3
— 3| GRAVEL - frozen, sandy, brown T
B — 12
S 4 -
— 14
—16
— 5
= —18
— 6 - 20
— 22
— 7 -
- 24
| 26
- CLAY (Vx 53) - frozen, trace of silt, grey | 28
— 8 30
—32
—34
— 11 END OF HOLE (10.7 m) ks
L NGTE: Probe hole only, no sampling or testing | _as
12 n
—~40
. . WET UNIT % 16 18 20 22 ST:SDA;OD 60 80
dE DEPTH TO WATER: X 1401
= WEIGHT-O p,c.FI0 110 120 130 % 5-dPENETF!ATION: N- _‘_
COMPLE
ebo DEPTH TO SLOUGH:  — SepTh O 10.7.m DAlLLED:. 1982 02 22
LOGGED BY: PKG DRAWING NO.:




PROJECT: 014 Crow Water Supply HOLE NO.: 1n 7 | PROJECT NO.: 209-3546
LOCATION:  porcupine River SURFACE ELEVATION:
01d Crow, Yukon DRILL; Schramm Rotadrill
THIN WALLED SPLIT
SAMPLE TYPE: IR Ti st Rsroon =3 0IsTURBED [N R2covery EICORE  [JOTHER
~ . WATER CONTENT-% : o COMPRESSIVE
£ 2 = STRENGTH
z SOiL a3tw| = eLasTic LIQUID |Uncorfined, ..o A
'r.\-. DESCRIPTION = : E LIMIT LIMIT |Pocket Penetrometer..... A
& Z312| & {We) Wy [Tsel 2 3 4 8
2@aly)| a 20 40 60 80 kPa 100 200 300 40D
ICE L
B — 1
— 2
WATER L. 3
— 1 |
N — 4
| T
— &
S 2 =
— 7
B I
| — 8
| -~ 9
- 3 — 10
- END OF HOLE (3.1 m) i
— 11
| Note: Hole abandoned due to ice deflection under L
weight of drill rig
— 12
L 4 — 13
~ — 14
B — 15
b 16
— 5 e
N —17
| _ — 18
- —19
L 5 B
— 20
o~ o weT uniT KN 16 18 20 22 ST:SD ;OD 60 80
B H TO WATER: 100 110 120 130 140150 o
24— = WEIGHT-0 p.c.F100 10 120 130 1401501 o VETRATION: N. =
e' x ' COMPLETION DATE
DEPTH TO SLOUGH: — DEPTH: 3.1 m DRILLED: 1982 02 23
LOGGED BY: PKG DRAWING NO.:
ieid 85 well a5 from laboratory tésting of sampies from the borencle. Soil zones have been interpreted

This log is & compilarion of subsurface conditions and seil or rock ¢lassification obiained from the

according to commonly accepted practice. The change from one fone 1o another, 83 indicated on the iog, may be vansitional and approximate in nature, Groundwater conditions refer only to rhose
observed at the times and piaces indicared and they may vary with time, geclogic conditions, and construction activity.
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PARTICLE SIZE — ANALYSIS OF SOILS

CLAY

SILT

FINE

SAND
[ MEDIUM

[COARSE

GR
FINE

AVEL
[__COARSE

U.S. STANDARD SIEVE SIZES

PERCENT SWALLER
=

o o

10 I g2 16|

] f8 # .!_?!r

0

00005 0001 0002 0005 001 002 005

o a2
GRAIN SIZE - MILLIMETRES

05 1

BOREHOLE

STHECE NUMBER

DEPTH
(m)

DESCRIPTION

CLAY
%

SILT | SAND
% %

GRaveL| Cu

%

Ce

usc

P2

0.45

25T

66.1 . 108

0.0 10.3

1.4

Project: 0201-97-13028

Dote Tested: 97/07/22

BY: SK

Tested in occordance with ASTM D422 enless otherwise noled

Uola presenied hiereon i for The sole use of The
shpulated chenl. EBA is nol responzible, mor con
be held Foble, for use made of this report ?EQBT
other porly, with or withoul the knowledge o

serices reporied heren have been performed

| ] an EBA Technicion o recogmzed
ingustry standards, unless olherwise noled, No ofher worranly is made, These dola do not
nciude of represent ony interpretation or opinion of specification complionce or material
suitobility. Showld engineering inlerpretation be required, EBA will provide il upon writlen request.

A
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EBA Engineering

PARTICLE SIZE — ANALYSIS OF SOILS

Tested in accordance with ASTM D422 unless otherwise noted.

SAND GRAVEL
CLAY SILT FNE [ MEDIUM  [COARSE. TINE . | CORRSE
U.S. STANDARD SIEVE SIZES
100 §200 100 fﬁO F40 30 §20 §16 ' of8 i+ 375 51 15 2 3 6
T I R T T SEREE : ' 5
goliiili
Bo O . ~_
E:-' 60 B R R 2 F EOTTETTPPTTE: TPRPPRIOTPRETRE SEF: PITR-A0-S-SUpuny SUUO: SRR SO S S SUey R SRS USSP RIS .: _
; 50f-- S S— (NS S —: | S . ‘ ,,
RN LR L L e L e
‘}0 L i T E TP PP TRP- P RPEEPH- PRPIY | P L A SO SN SO U SUUC N R R S e : . .
o0ws 0d01 odz Py Sy T . N 02 o5 1 3 0 2 %
GRAIN SIZE - MILLIMETRES
or| BOREHOLE DEPTH b CHETON ¢
SYMBOL| - vBER (m) CLAY | ST | SAND |GRAVEL| Cu Cc | USC
% % % 7%
—e 173 0.45 308 588 104 | 00| -
Project: 0201-97-13028 Date Tested: 97/07/22 BY: SK

olg presenied hereon is Tor The sole use of The
slipulated chient, EBA is nol responsible, nor con
be held Eable, for use made of ths repmgycl‘az
olher parly, with or withoui the knowledge of £

The lesling services reporfed heremn have Geen
induslry standards, unless olherwise noled, Mo ofher worranly is made. These dola do nol

inchide or represent ony interprel

pertormed

an EBA lechmeoon To recogmized
otion or opinion of specilicotion complionce of material

suitobility. Should engingering inlerprefation be required, EBA will provide il upon written request,

Py —

V=




DEPTH {m)

Thermistor No.; 1206
Date Installed: Mar. 12,1998

—®——March —=0——March —&— March
13/98 17/98 24/98

—&— April  —%&— April
7/98 20/98

0.0

t+-=lr—-leck-—tet-at——teci-—4m1——-
7 ZBOTII’OM0=GRA \ ><

-4.0
-e.o- !

i ¢
-8.0 - o

Z $
-10.0

-20. -18. -16. -14. -12. -10. -80 -6.0 -40 -20 0.0 2.0
0 0 0 0 0 0

TEMPERATURE (°C)

GROUND TEMPERATURE PROFILE
NEW SCHOOL - OLD CROW, YUKON E
PILE # G+5/6 (Y.E.S. # 901) eoQ
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EBA Engineering Consultants Lid.
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PARTICLE - SIZE ANALYSIS OF SOILS

PERCENTAGE
Project: Proposed Sewage Lagoon SIEVE PASSING
01d Crow, Yukon 3"
- 1,
Project Number: 0201-4614 2
Date Tested: 1987 02 19 31
14
Borehole Numnber: BH_#2 - 4
- I ”
Depth: 0.9 1.0m ‘2
Soil Description: SILT(ML), trace sand, trace organics, 318"
trace clay No. 4
Cu:
No. 10
Cc: °
No.
Natural Moisture Content: % SRy
No.
Remarks: e
No. 60
No. 100 100
No. 200 93
SAND GRAVEL
CLav SILY FINE | _MEPIUM [cOARS FINE | COARSE
SIEVE SIZES
100 ‘—‘290 =100 =60 :-'40'—'3_0 =20=16 =10 —_"B =4 3ge V2t 3ja 1 M 2 3

90 |-

80 |-

70 .

80 |-

50 |-

40|

PERCENT SMALLER

20 |

10 }.-

0 o

0005 .001

002 .005 .01 .02

05 0.1

0.2

0.5 1.0

GRAIN SIZE — MILLIMETRES

20 5.0

10 20 50

Tested in accordance with ASTM D422 yniess otherwise noted.
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PARTICLE - SIZE ANALYSIS OF SOILS

PERCENT SMALLER

SIEVE PERCENTAGE |
Project: Proposed Sewage Lagoon PASSING
01ld Crow, Yukon 3"
B 11/ o
Project Number: __0201-4614 2
Date Tested: 1987 02 19 1
3
/
Borehole Number: _BH_#2 : 4
, ”
Depth: 3.0 - 3.5 m 2
. SR 3/8"
Soil Description: — STLT(ML), trace sand, trace organics
some clay No. 4
Cu:
No. 10
Cc: o
No. 20
Natural Moisture Content: % L5
Remarks: No. 40
No. 60
No. 100 100
No. 200
° 99
SAND GRAVEL
cLay SILT FINE [ mebium JcoAarsd  FINE |  COARSE
SIEVE SIZES
100 =100 =s:0 =40=:to -——2:0-71:6 =1u-?8 =4 313:" ‘.'2 38 1 w:z" 2 3:"
90
BO
7O boibdd b
(=10 | REASIER SRR DU
50
40
30 ........... : , ....... .. .
oo i il
10
0‘:5'; B Pt L4 . R | % -:A-:;::|E _E:;,;;,;El : R B
0005 .001 002 005 .01 .02 085 0.1 Q.2 0.5 1.0 2.0 5.0 10 20 50

GRAIN SiZE — MILLIMETRES

Tested in accardance with ASTM D422 unless atherwise noted.
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PARTICLE - SIZE ANALYSIS OF SOILS

PERCENT SMALLER

PERCENTAGE |
Project: Proposed Sewage Lagoon SIEVE PASSING ©
01d Crow, Yukon 3"
1 o
Project Number: 0201-4614 V2
Date Tested: 1987 02 19 L
3 -
Borehole Number: BH #5 ; h
Depth: 1.2 - 1.3 m 12"
Soil Deseription: _ SILT(ML) , trace sand, trace organics, trace 378"
Cu: L7 No. 4
Ce: No. 10
Natural Moisture Content: % ———
Remarks: ——
No. 60 100
No. 100 98
No. 200 92
SAND | GRAVEL
S SILE FINE | MEDIUM JcOARSEl  FINE | COARSE
SIEVE SIZES
100 =40=30 =:_*0 =16 =10=8 =4 S - R R L i Sl
a0 |- , , LJead : A I. RN [
80|+
SIS N W 1 SN WY W SO 2 S
60
BO |- deddde e b R S e i b e g e
40
30}
20
10 ]2t b b b G S L e BREEE R
0—;:-1 H | ; || - - A | B -:;:::::l - B
0005 001 002 005 .01 .02 05 01 0.2 05 1.0 20 50 10 20 50

GRAIN SIZE — MILLIMETRES

Tested in accordance with ASTM D422 uniess otherwize noted.
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PARTICLE - SIZE ANALYSIS OF SOILS

PERCENT SMALLER

PERCENTAGE
Project: Proposed Sewage Lagoon SIEVE PASSING
01d Crow, Yukon 3"
_ 1,
Project Number: 0201-4614 e
Date Tested: 1987 02 19 31
7 o
Borehole Number: BH #5 ; e
Depth: 2.6 - 2.8m /2"
Soil Description: _ SILT(ML) AND SAND, trace organics 378"
Cu: No. 4
c No. 10
c:
No. 20
Natural Moisture Content: % °
Remarks: No. 40 100
NO. 60 99
No. 200 53
SAND GRAVEL
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GRAIN SIZE — MILLIMETRES

Tested in accordance with ASTM D422 unless atherwise noted,
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PARTICLE - SIZE ANALYSIS OF SOILS

Project: Proposed Sewage Lagoon SIEVE PEEEgsh::lgGE
01d Crow ,. Yukon 3"
Project Number: 0201-4614 11/2"
Date Tested: 1987 02 17 ” 100
Borehole Number: BH_#3 ?4" 98
Depth: 3.9 - 4.2 m < 96
Soil Description: — SAND(SM) , silty, some gravel 387 95
Cu: k) 89
Cc: oY 75
Natural Moisture Content: % bhey 63
Remarks: ARG 5t
No. 60 49
No. 100 34
No. 200 24
cLay i FINE |SA|\:“E?3:UM [coarsH FINISHAIVEIEOARSE
SIEVE SIZES
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PERCENT SMALLER
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20 50

Tested in accordance with ASTM D422 unless otherwise noted.
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