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EXECUTIVE SUMMARY

Between November 2007 and March 2008, the Little Salmon Carmacks First Nation
{LSCFN) developed a Well Head Protection Plan for their new community well, PW05-
1. A Well Head Protection Plan involves the delineation a capture zone (the area of an
aquifer from which groundwater will be derived in a predefined amount of time) for the
community well and the use of protection measures to manage activities within the zone.
LSCEFN retained Vista Tek Ltd., along with sub-consultants JC Environmental Consulting
and Golder and Associates Ltd. to prepare the plan.

Based on the well log for PW05-1, the well was drilled to a depth of 47.2 m below
ground, and a screen was set from 40.1 to 43.1 m within a sand and gravel aquifer. A

review of the well log for PW05-1 indicates the well is located in an unconfined aquifer.

The results of the capture zone analysis indicates a 120m wide capture path extending to
the Yukon River. The majority of the capture zone is within the one year travel time
boundary and the entire capture zone (including the Yukon River) should be considered

as a high-risk area for management purposes.

Based on information collected during the development of the protection plan, the
following Areas of Potential Environmental Concern (APEC’s) were identified within the
capture zone for PW05-1:

¢ Green House (GH)
o There is a potential for nitrates/nitrites and pathogens to leach from
manure stored at the site into aquifer
e UST (UST 1) at Old Laundromat
o Although this underground storage tank is not currently in service, there is

a potential for hydrocarbons from old spills or leaks to enter into aquifer
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e Septic Field (SF)
o There is a potential for heavy metals, solvents, household waste praducts,
fecal coliforms, etc., to enter into aquifer
e Maintenance Shop (MS)
o There is a potential for hydrocarbons and other maintenance chemicals
(anti-freeze, glycols, ctc.) to enter into aquifer
e UST (UST 2) at Heritage Hall
o Although this underground fuel oil storage tank is located outside the
estimated capture zone, there is still concern that a large spill may affect

the aquifer

The Community Planning Team developed the following management strategies to help
manage the risks associated with the APEC’s:

I. Remove and replace existing UST at Heritage hall with approved AST and
complete level 1l environmental assessment;

2. Remove existing UST at old community Laundromat and complete level II
assessment;

3. Ensure that septic systems in the capture zone be inspected and upgraded or
replaced as required;

4. Endorse and promote hazardous waste minimization and collection programs;

5. Implement contingency planning including emergency response actions and
communication. LSCFN council should create an emergency and spill response
plan identifying key personnel responsible to respond in the event of an
occurrence or spill;

6. A groundwater monitoring program should be developed, where regular water
quality monitoring is conducted on community well and individual wells;

7. Implement a septic tank monitoring program for tanks within Zone 1. This would
consist of monitoring tank levels, taking extra care on pump outs to ensure that
spills do not occur, and developing an awareness program for owners of tanks

within zone 1;
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8. Add security to new well by installing fencing and lockable gate;

9. Maintain the poster created for this study in a public part of the community, and
update the poster as necessary;

10. Educate the LSCFN community members regarding the importance of
maintaining a clean environment of the land surrounding their community and

residential wells.

Additional management strategies are located in section 8.0 Conclusions.
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1.0 INTRODUCTION

This report summarizes the results of the initial phases in the development of a Weli
Head Protection Plan (WHPP) for the new Salmon Carmacks First Nation (LSCFN)
community well, identified as PW05-01, located in Carmacks, Yukon (Figure 1).

The well was drilled by Double D Drilling in June 2005 and hydrogeolical testing and
logging completed by EBA Engineering Consultants Ltd. (EBA). The well was drilled
to a depth of 47.2 m below ground, and a screen was set from 40,1 to 43.1 m below
ground within an unconfined sand and gravel aquifer. According to EBA, the safe
sustainable yield for PW05-1 is 9.7 litres per second (L/s) (128 Imperial gallons per
minute (Igpm)). This is greater than the LSCFN’s required well yield of 1.9 L/s (25
Igpm) (EBA, 2006) if the well is used to supply a piped water system for the entire
LSCFN community.

It is understood that the LSCFN plans to use the well to supply its new bulk water
delivery facility, scheduled to be built in the summer of 2008, and to supply its future
small diameter piped water system for the main village area. With financial support from
Indian and Northern Affairs First Nation Water Management Strategy, LSCFN requested
that Vista Tek Ltd. complete a Well Head Protection Plan for PW05-1.

A Well Head Protection Plan involves the delineation of time of travel zones (the area of
an aquifer from which groundwater will be derived in a predefined amount of time) for
the community well and the use of protection measures to manage activities within those
zones. The well head protection plan is considered essential for the protection of the

water quality in the area of the new community well,
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2.0 SCOPE OF WORK

In order to prepare the Well Head Protection Plan, Vista Tek Ltd. followed guidelines
found in the British Columbia Ministry of Environment (BC MoE) Well Protection Tool
Kit (BC MoE, 2000) and the Government of Ontario Groundwater Studies 2001/02
Technical Terms of Reference (Ontario Ministry of the Environment, November 2001).

The BC MoE Well Protection Toolkit consists of a six-step process to assist communities
that utilize groundwater to better manage and protect their drinking water sources. The

six steps outlined in the Well Protection Toolkit are defined as follows:

Form 2 Community Planning Team
Define the Well Protection Area
Identify Potential Contaminants
Develop Management Strategies
Develop Contingency Plans

e A

Monitor Results and On-Going Evaluation of the Plan

Vista Tek Ltd. was retained to complete Steps 1 through 4 of the Well Protection Toolkit,
with the scope of work consisting of the following:

¢ Gather and review available information on PW05-1 and the underlying aquifer in
which the well is completed, such that aquifer recharge and discharge areas can be
determined.

¢ Estimate the extent of short-duration time-of-travel capture zones for PW05-1 at
the proposed pumping rate for the well.

¢ Collect background information to conduct a contaminant inventory.

¢ Conduct a field reconnaissance to provide information regarding the contaminant

inventory within the capture zones.
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e Prepare a large scale wall map depicting the capture zone and potential
contaminants

¢ Develop management strategies and assist the LSCFN with community education

¢ Prepare a report summarizing Steps | through 4 with preliminary

recommendations for additional work
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3.0 BACKGROUND

3.1 Physical Setting

Carmacks has served many functions over the years, including campsite, trading post,
coal mining community, and steam-boat-refueling stop. Today it is a highway service
centre and the home of the Little Salmon Carmacks First Nation. Carmacks is located at
the confluence of the Yukon and Nordenskiold Rivers. It lies approximately 180
kilometers north of Whitehorse on the Klondike Highway, at its junction with the Robert
Campbell Highway (Figure 1).

The LSCFN has approximately 295 of its citizens residing in the Carmacks area.
Members reside in five different subdivisions:
e The LSCFN Village area (north of the Yukon River),
¢ The Ptarmigan Subdivision (west side of Klondike highway, south of Village of
Carmacks),
¢ Nordenskiold Subdivision,
¢ Pocket Park (also referred to as “Johnsonville™), located in the Village of
Carmacks and

¢ Residences and commercial lots bordering the Klondike highway to the north east
of Carmacks.

With the exception of one home, all residences are supplied by private water wells with
approximately 72 wells supplying water to 96 homes. The single home not currently

being supplied by a water well is located within the Village area and is supplied by
trucked water.
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A number of the residential wells have reported Fecal Coliform contamination. As well,
some residents have experienced sickness, inferred to be related to the quality of their
well water. It is understood that the LSCFN plans to install a small diameter piped water
system, using the new community well (PW05-1) as the water supply source, in order to

remove residents from the high risk wells.

The new community well (drilled by Double D Drilling in 2005) is located in the main

village area of the Little Salmon Carmacks First Nation (Figure 2). The current truck fill
station is also located in the main village area, next to the Heritage Hall, It is understood
that the LSCFN has applied for funding to build a new truck fill station at the location of

the new community well.

R

Figure 2 - Location of new community well
Source: EBA report * Preliminary Hydrogealogical Assessment and Well Completion Report- Carmacks
Yukon”. 2006
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Figure 3 = LSCFN Truckfill Station

3.2 Geology and Hydrogeology

The LSCFN Main Village Area is situated upon a complex terraced formation of ice-
contact and glaciofluvial deposits. In general, the surficial materials are sand and gravel

with minor quantities of silt and clay deposited during de-glaciation.

The hummocky terrain and depressions present in the LSCFN Village area were created
during stagnation of the ice mass as glaciofluvial materials in-filled voids within the ice
mass. Subsequently, when the remainder of the ice mass melted, the depressions were
created. The materials in the area have also been reworked by the nearby river systems

and overlain by younger fluvial deposits,

The majority of wells in the area intercept a shallow unconfined sand and gravel aquifer

that is hydraulically connected to the Yukon River, i.e. groundwater levels fluctuate in
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response to changes in the river level. Some of the deeper wells in the area reportedly
intercept a gravel aquifer at depth (in excess of 70 m below ground surface) that is
overlain by a thick deposit of silt and clay. Water levels measured within the shallow and
deep aquifer were similar in elevation to each other, which infers that the deep aquifer

may be hydraulically connected to the shallow aquifer and the Yukon River,

Water levels indicate that the direction of groundwater flow in the area of the Village is

towards the northwest, at a gradient of approximately 0.0008, as depicted in Figure 4.
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Figure 4 - Predicted Ground Water Flow Direction
Source: EBA report * Preliminary Hydrogeological Assessment and Well Completion Report- Carmacks
Yukon", 2006

The local groundwater flow regime in the area of the Village is likely influenced by water
levels within the Yukon River (EBA 2006). As such, the direction of groundwater flow
and hydraulic gradient may fluctuate seasonally.
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4.0 LSCFN NEW COMMUNITY WELL

4.1 Well Details

In June 20035, a new 200 mm (8 inch) diameter drinking water well (PW05-1) was drilled
for the LSCFN in Carmacks. EBA Engineering Consultants (EBA) was retained in order
to provide hydrogeological services for the well drilling, the results of which were
summarized in their 2006 report entitled, “Preliminary Hydrogeoligical Assessment and
Well Completion Report, Little Salmon Carmacks First Nation, Carmacks, Yukon”.
Below is the borehole log and summary of well completion details for the new
community well, taken from the EBA Well Completion Report (2006).

TABLE 2: SUMMARY CF BOREKOLE LITHOLOGY

Depth (m-hg) Soll Description

00mrw 1.5m SAND — fine.

Limw %1m SAND AND GRAVEL — well gided sand. coarse gravel.

91mto 94m BOULDER

94muwll2m SAND AND GRAVEL — tmee cobbles,
122mtw250m SAND - fine 1o medium, brosn
250mto34lm SAND - sily
Himw42lm SAND AND GRAVEL - silty, fine ro medium, geey.
40.2mod42m | SAND AND GRAVEL - sand is well graded, pravel is medivun to coarse.
442mw4l2m SAND AND SILT - fine sand, trace gravel.
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TABLE 3: SUMMARY OF WELL CONSTRUCTION DETAILS

REQUIRED DETAILS DETAILS OR REPORT REFERENCE
Date of construction: Well was completed between June 24% and June30k 2005,
Type of work conducted: Well drlling, construction, snd development and testing.
Name and addzess of the ouner of the well: Carmacks First Nation
Bax 135, Cacmacks, Yukon,
Legal desenption of the propeit LSCFN Village across road from Lot 1060, Carmacks,
'nkon
Location of the well on the propern= See Figuee 3.
Method of constmction: Dhaal Air Rowary,
Description, depth aud tiickness of gealogic | Sec Well Jog PW05-1 in Appendiz B. Double D Dailling
matenials encountcred duing construction: log for this well is also included in Appendix B.
Depth and diameter of the well: Thie well construction details are provided on Well log i
Appendiz B,
Type of easing materials and thickness; Steel Casing — 0.250 inches (635 mm) thick.
Static water level: 21.36 m below top of casing, or approximately 2036 m g,
Type, size, lenpth and location of screen: Stainless sreel Vowice 200 (0.2007) slot Johnson screen.
Total screens length is 3.0, Screen set berween 401 m
and 43.1 m bg.
Location of major water-bearing 2ones: Mhujor water beasing sand and gravel zone from 40 to 44 m
bg. Minog water beating 2one in silty saads and gravels
from 21 to 40 m bp.
Presence of any poor quabity water or gas Norie encotwtesed,
encountered:
Results of auy hydiofmetiag undermaken: No hydrofmemiring completed.
Location, type and thickness of grout sealant | Concrete grout was placed between annulus of conductor
phiced around the wel: pipe and native sand and gravel. Seal is completed from
grade w 6.0 m bg,
Name, address and siguature of person The well wns constructed by Double D Diilling Ld.
completing the woik: Addcess: 3273 Artlwir Rd, Tertace, BC, V6G 4R 1.
Primary Driller was Doug Stauvick. Well drilling was
supervised by Ryan Mastin, EBA Engineering Consuloants
Lid.

In summary, the well was drilled to a depth of 47.2 m below ground, and a screen was set
from 40.1 to 43.1 m within a sand and gravel aquifer. A review of the well log for

PW05-1 indicates the well is located in an unconfined aquifer.

A review of the pumping test results indicate an aquifer transmissivity ranging from

7150 m2/day to 9070 m2/day. The safe sustainable yield for PW05-1 was identified to be
9.7 Lfs (128 Igpm), which is slightly greater than the rate the pumping test was run 6.8
L/s (91 Igpm). PWO05-1 is able to meet the LSCFN’s required water demand of 1.85 L/s

(24 Igpm) for a complete piped water system for the community.
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Water from PWO05-1 meets all Canadian Drinking Water Quality Guidelines (CDWQG)
health based standards. The concentration of manganese (0,126 mg/L) was in excess of
the CDWQG aesthetic objective of .05 mg/L (EBA, 2006).

4.2 Preliminary GUDI Assessment

A preliminary GUDI (Groundwater Under the Direct Influence of surface water)
assessment was conducted for PW05-1 by EBA at the time of well construction, using the
Ontario Ministry of Environment guidelines. The results of the GUDI assessment are
summarized as follows (EBA 2006):

¢ PWAO05-1 is located approximately 250 m from the Yukon River at its closest point,
which is greater than the minimum required distance of 100 m.

* Based on available information regarding the hydraulic gradient and direction of
groundwater flow, the estimated travel time for surface water to reach PW05-1 is
approximately 105 days, which is greater than the 50 day horizontal saturated
travel time from surface water.

It was noted that although information regarding the hydraulic gradient and direction of
groundwater flow are limited, based on the distance of the well to a surface water body
(250 m), the risk that surface water organisms could enter the well screen was considered
to be low due to the natural filtration that would occur. In addition, it is understood that
the LSCFEN will chlorinate the water in PW05-1 prior to distribution.
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5.0 THE COMMUNITY PLANNING TEAM

The Community Planning Team was developed during the first community meeting held
in Carmacks to discuss the Well Head Protection Plan, and consists of Jordan Mullett
(LSCFN Capital), James Baker { LSCFN Executive Director), George Skookum (LSCFN
Counsellor), and Robert Kashin {(LSCFN Lands). In later meetings, Kevin Rumsey
(Indian and Northern Affairs), Pat Paslawski (Government of Yukon Department of
Environment), and Greg Tone (Government of Yukon, Department of Environmental

Health) were also invited to participate on the planning team.

Table 1 provides a summary of the dates and outcomes of each community meeting held
in Carmacks for the development of the Well Head Protection Plan.
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Table 1 - Community Meetings Summary

November 6, 2007 Created community planning team

consisting of Jordan Mullett (LSCFN
Capital), James Baker (LSCFN Ex.
Director), George Skookum (LSCFN
Counselior), Robert Kashin (LSCFN
Lands), Jillian Chown (JC Environmental),
Victor Menkal, P.Eng. (Vista Tek Ltd.).

December 12, 2007 Second community meeting held to present

draft protection map. Areas of potential
environmental concern were identified
through site reconnaissance survey and
meeting with LSCFN staff.

February 13, 2008 Third community meeting. Posted large

scale draft protection zone map on wall.
Began developing management strategies
for areas of potential environmental
concern {(APEC’s). Greg Tone
(Government of Yukon Environmental
Health Services), and Pat Paslawski
(Government of Yukon Department of

Environment) attended meeting as well.

March 25, 2008 Final community meeting to present final

source protection plan map to community.
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6.0 THE WELL PROTECTION AREA

6.1 Chosen Delineation Method

There are a number of methods which can be used to delineate a capture zone for a well.
The capture zone is the surface area which recharges groundwater entering a well or is
the area in which a spill on the surface may eventually affect the water being pumped

from a well.

The methods recommended by BCMOE, et al, in their “Well Protection Toolkit” were

applied for this evaluation. The methods include:

¢ Arbitrary fixed radius (AFR)
¢ Calculated fixed radius (CFR)
» Analytical Equations

o Hydrogeological Mapping

s Numerical Modeling

Each method is described briefly in the following sections.

6.1.1 Arbitrary Fixed Radius (AFR)

The AFR is based on drawing an arbitrary circle of fixed radius around the well.
BCMOE guidelines recommend a radius of 300m. Y G EHS regulations require a

minimum protection zone of 60m around any community well.
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The advantages of this method are that it does not require any technical analysis and the

area identified is small enough so that capture zone management does not become unduly
difficulit.

The primary disadvantage is that the radius is purely arbitrary and does not take into
account subsurface or hydrogeologic conditions for a particular well. This method is
normally only used if no well or hydrogeologic information is available.

As there is considerable data available for the new community well, the project team

eliminated this method from further consideration.

6.1.2 Calculated Fixed Radius

This method is similar to the AFR in that a fixed radius boundary is established to
delineate the capture zone around the well. The difference from AFR is the

hydrogeologic data from the well development are used to define the radius that reflects

existing conditions at the well site.

The circular area is calculated based on the volume of water pumped from the well over
1, 5 and 10 year periods. The method assumes a sand and grave! aquifer that is
applicable for this well.
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Figure 5 - CFR Model from BCMOE Well Protection Toolkit

Based on data from the new well, the CFR is calculated as follows

R = (10038 Q t/(n b))*

Q = flow, t = travel time n= porosity 0.3 (assumed sand and gravel aquifer)
B = aquifer thickness

Ry=(10038*2*1/(.25* 14))‘5

Ri= 76 m for a 1 year travel time

Rs=380m
Rip=800m

It is interesting to note that the one year travel time CFR of 76m compares wel! with the
AFR set by YG EHS of 60 m.
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6.1.3 Analytical Methods

Analytical methods provide a more refined method of defining the capture zone as they
take into account the affect of the movement of ground water. The capture zone
developed by this method reflects this movement by identifying that contaminants
considerably up stream of the well may enter the ground water supply and that down

stream contaminants will have less of an impact on the well.

In order to use this method, more detailed hydrogeologic information is required
including pumping rates, aquifer transmissivity and water table slope.  As well, the
method is generally limited to sand and gravel aquifers.

As the data required for this method is available for the LSCFN community well and the
aquifer is composed of sand and gravel, the project team selected this method for

estimating the community well capture zone.

The full analysis is presented in the following section.

6.1.4 Hyrdogeologic Mapping

This method is applicable if sufficient data is available on aquifers, aquitards and

groundwater levels which are used to generate ground water contours which are used to

map ground water flow,

Considerable additional data would need to be collected in order to implement this

method for the LSCFN well and the project team identified that the additional fieldwork
was not warranted at this time,
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6.1.5 Numerical Modeling

Numerical modeling uses computer models of ground water flow system to determine
capture zones and requires considerable amounts of data, technical analysis and

interpretation to develop.
The project team determined that the level of effort was not warranted at this time for the

LSCFN community weli due to the relatively small capture zone and consistent geologic

conditions at the well site,

6.2 Analytical Model Development Resulls and Discussion

After review of the various options available the project team determined that there is
sufficient data to use analytical equations for developing a model for the capture zone for

the new community well.

It must be noted that hydrogeological analysis provides an estimate only of the capture -
zone as many factors can affect ground water movement. For this reason any models \"y
which are developed must be viewed as general indicators only of the subsurface water

S
movement.

The analytical method is applicable for a sloping water table. Figure 6 provides a

schematic of the mathematical model that is used to determine the capture zone based on

water table slope and other hyrdogeological data.

2007-800 LSCFN WHP Page 21 of 47 4/9/08




Vista Tek Ltd LITTLE SALMON CARMACKS FIRST NATION LSCFN
COMMUNITY WELL HEAD PROTECTION PLAN

Figure 6 ~ Analytical Equation Capture Zone Model from BCMOE Well Protection Toolkit

The slope of the water table was determined previously by measuring water levels in a

number of residential wells surrounding the new community well as is depicted in figure
7.
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Figure 7 - Predicted Ground Water Flow Direction
Source: EBA report * Preliminary Hydrogeological Assessment and Well Completion Report- Carmacks //

Yukon®. 2006 o
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As can be seen from figure 7, the predicted ground water flow direction is generally frorN' r‘y ' / -

the south east with the primary energy source being the difference in elevation of the ) P

Yukon River above and below the well.

Detailed information on subsurface conditions was collected during the development of

the community well and is summarized in figure 8.
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Figure 8 ~ Summar;r of Hyd;'égeologic I;.'.lat:a.
Source: EBA report “ Preliminary Hydrogeoiogical Assessment and Well Completion Report- Carmacks
Yukon". 2006

The borehole data indicates that soils are predominantly sand and gravel to depth with a
water table approximately 20.4m below the surface at the well. The sand and gravel

aquifer provides for rapid transmission of water that provides relatively high well yields.
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e -

As there is no impermeable boundary between the surface and the ground water tatﬁé“,

these conditions are of concern as they will also rapidly transmit any surface i

contaminants to the ground water table and hence the community water supply. /
Hydrogeologic data from tests completed on the community well were used in

conjunction from the analytical equations in the Well Protection Toolkit to determine the

extent of the predicted capture zone for the community well and are presented in table 2.
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Table 2 — Capture Zone Data

LSCFN COMMLUNITY WELL

CAPTURE ZONE ANALYSIS
I= 0.0008 m/m hydraulic gradient
Q= 2lUs pumping rate @ 40 years
n= D.25 porosity sand and gravel
Aquifer thick 23 m
T= aquifer trensmitvity {m/s)
K= hyd coaductivity (7/ aquifer thickness) (m/year)

Y = /200071 1/2 width of upstream capture zone (m)
X =¥ down gradient capture zone boundry {m)

Gror=tkl/n  distanze to 1, § & 10 travel boundry {m)
t = time in years

Caplure Zone Calculations

Location PW-05-1 PW-05-1 Gea Mean Yukon EHS

T (m2/day} 7150 5070 8053.0

T (m2/sec) 0.0828 0.1050 D.0932

Q{vs) 2 2 2

I{m/m) 0.0008 0.0008 0.0008

¥ {m) 15.1 11.9 13.4 &0
X (m} 4.8 EE ] 43 60
Trave! Boundry Calculations

Location PW-05-1 PW-05-1 Gee Mean

K (m/s} 0.021 0.026 0.023

K (m/year) 662256 819936 736850 -
dror 1 year{m 2119 2624 23158

droy 5 year{m' 10596 13119 11790

dygy 10 yaarir 21192 28238 213580

PW-D5-1 Travel Distance Aquifer = 23 m thick
Location PW-05-1 PW-05-1 Geo Mean

K {m/s) 0.003598 0.004564 0.004052

K (mfyear) 113467 143937 127797

thor 1 yaar(m 363 461 A409

by S year(m' 1815 1303 2045

dror 10 year{r 361 4806 4090

The first step in the analysis was to determine the extents of the capture zone. Using
data from well testing and equations provided by the Well Protection Tool Kit, it was
determined that the capture zone would be approximately 13m wide and extend

approximately 4m down gradient of the well.  The resulting capture zone is a relatively
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narrow “finger” that extends well upstream of the well which reflects the high

transmissivity of the sand and gravel aquifer.

In reviewing these data, the project team identified that the management zone would also
be impacted by regulatory requirements, in particular the YG EHS exclusion zone radius
of 60m for a community well. The project team decided to use the 60m radius for
establishing the capture zone to reflect regulatory requirements, the inherent variability in
ground water modeling and the lack of detailed geotechnical data for wells upstream of

the community well.

The next step in the analysis was to determine the time that it would take for a
contaminant spilled in the capture zone to travel to the well. Test data from the new
community well was used to estimate the distance upstream of the well it would take

contaminants to reach the well in one, five and ten years.

Using the data from the hydrogeologic report on the well resulted in extremely long
travel distances. Review of the data with EBA (per. Com. R. Martin, EBA Engineering
Ltd.) identified that INAC reporting requirements resulted in a lower aquifer thickness.
Travel distances were recalculated using the full aquifer thickness resulting in a travel
distance of approximately 400m per year that is consistent with previous work in the
community.

The results of the capture zone analysis are summarized graphically in figure 9 that Yo
T . {
indicates a 120m wide capture path extending to the Yukon River. The majority of the \k.?f/l

(including the Yukon River) should be considered as a high-risk area for management /

purposes.

capture zone is within the one year travel time boundary and the entire capture zone
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Figure 9 — Estimated Capture Zone and Travel Boundaries
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7.0 PRELIMINARY CONTAMINANT INVENTORY

In order to identify Areas of Potential Environmental Concern (APEC’s) within the Well
Head Protection Area, a preliminary contaminant inventory was conducted, during which
time meetings and site reconnaissance visits were carried out with LSCFN team members
for the main LSCFN village area. In addition, the Government of Yukon and
Environment Canada Spills Report Databases were researched. The results of the

preliminary contaminant inventory are presented below.

7.1 Contaminated Sites and Spills Search, Government of Yukon

Since 2001, the Government of Yukon Department of Environment has maintained the
Yukon Spills Report Centre. Below is a list of reported spills in the Carmacks area.

a. Lot 75, Carmacks: A leaking fuel tank was discovered under a housing unit on
Sept 08, 2006. 1.45 cubic meters of petroleum hydrocarbon-contaminated soil

were removed.

b. LSCFN Health & Social Services Building, Carmacks: 60 cubic meters of
petroleum hydrocarbon-contaminated soil were relocated from this site in 2003
after 3500 L of heating fuel leaked from an incorrectly installed fuel spout.
Approximately 60 cubic meters of hydrocarbon impacted soil was removed from

the area.
¢. Wildiand Firc Management Carmacks Tanker Base: 1400 — 3000 L of fire

retardant concentrate were spilled on the ground. Reportedly pumped into a lined

evaporation pit.
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d. Lot 1031, within Lot 125, Carmacks: On March 29, 2004, a valve was broken
causing the release of approx. 6 L of some substance. The nature of the substance

and of any follow-up actions are not available.

e.© On July 23, 2003, approx. 80 L of diesel were spilled while filling a “Tidy Tank”
on the Campbell Highway “outside of Carmacks”. The exact location is not listed.
Approx. 8 cubic meters of petroleum hydrocarbon-contaminated soil were

recovered and removed.

Only the heating fuel spill at the LSCFN Health and Social Building occurred near
PW05-1.

7.2 Contaminated Sites and Spills Search, Environment Canada

Environment Canada maintained spill records within the Yukon between 1972 and 2001.
Only one spill was recorded within the Main Village area of Carmacks, but outside of the
well time-of-travel zones, and that was the 2003 fuel oil spill at the LSCFN Health and
Social Services Building, where 3500 liters of heating fuel leaked from a fuel spout.
Approximately 60 cubic meters of hydrocarbon contaminated soils were removed. There
were several other spills and leaks reported in Carmacks, as identified on the

Environment Canada database, and these spill reports are appended to this report.

7.3 Site Reconnaissance Survey and Meetings with LSCFN Team Members

Based on information collected during site visits and meetings with LSCFN team

members, the following list of APEC’s were identified within the one year or less travel
time zone for PW05-1:
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e Green House (GH)
o There is a potential for nitrates/nitrites and pathogens to leach from
manure stored at the site into aquifer
e UST (UST 1) at Old Laundromat
o Although this underground storage tank is not currently in service, there is
a potential for hydrocarbons from old spills or leaks to enter into aquifer
e Septic Field (SF)
o There is a potential for heavy metals, solvents, houschold waste products,
fecal coliforms, etc., to enter into aquifer
e Maintenance Shop (MS)
o There is a potential for hydrocarbons and other maintenance chemicals

(anti-freeze, glycols, etc.) to enter into aquifer

e UST (UST 2) at Heritage Hall £ S /
iy

o Although this underground fuel oil storage tank is located outside the
estimated captu