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EXECUTIVE SUMMARY 

At the request of Mr. Ted Danyluk, Capital Project Director of Kluane First Nation (KFN), EBA 
Engineering Consultants Limited (EBA) has completed an Aquifer and Wellhead Protection Plan 
(AWHPP) for three Community Wells currently in use in Burwash Landing, Yukon.  The AWHPP 
also includes two potential locations being considered for one proposed Back-up Well (See Figures 1 
through 3). 

The objective of an AWHPP is to provide realistic protective measures to pragmatically manage 
activities in the capture zone or recharge area of a well or well field to reduce risks to a water supply 
source.   This is important to protect the valuable resource, the health and safety of the community, 
and to protect the investment in water supply infrastructure. 

Based on Community Well logs the wells are completed in sand and gravel aquifer below the silt and 
clay unit at a depth of 47 to 61 m depth below surface.  There is a significantly thick fine-grained soil 
unit protecting the confined aquifer (Kluane Aquifer).  This soil layer acts to minimize the risk to the 
aquifer from contamination from the surface by slowing travel times, which allows for some 
breakdown and renovation of potential contaminants. 

Based on the findings of this study, EBA emphasizes the following conclusions: 

 
• To date there has been no identified contamination in groundwater sampled from the 

Community Wells; however, any release of contaminants within the identified capture zones 
would represent a potential risk to the aquifer and water quality of the Community Wells; 

• Water quality results from the Community Wells do not suggest that the leach pits serving the 
Teachery and Daycare are impacting the water quality of the wells at this time.  However, it is 
considered prudent to replace these improperly constructed septic systems with properly 
constructed and approved septic tanks for sewage reduction; 

• The highest risks to the Community Well KFN-F and potential Back-up Well location MV-A 
were potential releases and spills from, or while filling or servicing the AST and the wood fired 
boiler systems near the Water Truck Garage; 

• The highest risk to the potential Back-up Well location MV-B was the livestock pen; 
• There were no identified risks found within the capture zones for KFN-G based on the 

conceptual hydrogeological model.  However, future revisions, updates of APECs and potential 
planning and development management strategies still apply to these wells; 

• No solid waste dumps are known to exist within the capture zones of the Community Wells and 
Back-up Well locations.  However, it was reported that in the past, it was common practice to 
dig a pit in the vicinity of a dwelling and deposit the refuse from that dwelling into the pit.  The 
locations of all of such pits are unknown and do present a potential source of contamination; 
and, 

• Table 4 and Figures 2, 3 and 5 summarize the risk evaluation based on exposure likelihood and 
hazard consequence of the potential hazards identified through this process. 

Recommendations for risk reduction and management strategies are presented in Table 6, attached, 
and summarized within section 7.2 of this report. 
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1.0  INTRODUCTION 

1.1  GENERAL 
At the request of Mr. Ted Danyluk, Capital Project Director of Kluane First Nation (KFN), 
EBA Engineering Consultants Limited (EBA) has completed an Aquifer and Wellhead 
Protection Plan (AWHPP) for three Community Wells currently in use in Burwash Landing, 
Yukon.  The AWHPP also includes two potential locations being considered for one 
proposed Back-up Well (See Figures 1 through 3). 

This report presents the findings, discussion, conclusions and recommendations resulting 
from this study. 

1.2  PURPOSE AND SCOPE 
The purpose of this project was to provide a Risk-based AWHPP for the KFN Community 
Wells and two potential locations being considered for a proposed Back-up Well.  AWHPPs 
are established to identify, forestall, manage, mitigate, monitor and communicate issues of 
water quality and quantity in groundwater supplies used by humans, animals (e.g., livestock), 
plants (e.g., irrigation) or for process water.  Groundwater ultimately entering a well comes 
from an area that is defined as a capture zone or recharge area for that well.  The basic 
objective of an AWHPP is to provide realistic protective measures to pragmatically manage 
activities in the capture zone or recharge area of a well or well field to reduce risks to a 
water supply source.   This is important to protect the valuable resource, the health and 
safety of the community, and to protect the investment in water supply infrastructure. 
 

This AWHPP is presented in five parts: Stage 1 – Background, Stage 2 – Risk Framework, 
Stage 3 – Risk Assessment, Stage 4 – Areas of Potential Environmental Concern within the 
Wellhead Protection Areas and Stage 5 – Risk Management, followed by conclusions and 
recommendations.  This model is adapted from British Columbia’s Ministry of 
Environment (BC MoE) Tool Kit. 

2.0  STAGE ONE – BACKGROUND 

2.1  KFN COMMUNITY WELLS 
Indian and Northern Affairs Canada’s (INACs) First Nation Water Management Strategy 
provided funding for development of AWHPPs for KFN Community Wells and potential 
new wells.  A community well is defined by INAC to be a well that has more than four 
service connections or serves a public building.  A description of each of the wells included 
in the study is provided below: 

• Community Well KFN- F provides water for the Bulk Water Delivery System, and 
an adjacent home in which Sharon Kabanak resides; 
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• Community Well KFN-C serves the KFN Administration Building, the Laundry 
Facility and the Health and Social Services Building; 

• Community Well KFN–G provides water to a Day Care and Teachery (teacher’s 
residence); and, 

• MV-A and MV-B, short for “Main Village–A” and “Main Village–B” are potential 
back-up well locations being considered for KFN-F.  Drilling of a back-up well for 
KFN-F was recommended by EBA in a June 2005 report entitled, Assessment of 
Existing Water Supply and Options for Improvement for the Kluane First Nation at Burwash 
Landing Report for Phase 2 and 3.  Two potential locations for a Back-up Well were 
proposed in subsequent work detailed in a report titled “Feasibility study for Water 
Supply Well Locations” (EBA, 2006).  At the request of KFN, these two locations 
being considered within the Main Village: MV-A and MV-B: were assessed within 
this AWHPP.  It is likely that only one of these well locations will be selected for 
test drilling, and by including these in the AWHPP, it provides some useful 
information regarding which location would be more suitable from a wellhead 
protection perspective.  MV-A is located approximately 240 m downgradient 
(south-southwest) to KFN-F and60 m upgradient from Kluane Lake.  MV-B is 
located approximately 66 m upgradient from KFN-F. 

Figure 2 and 3, attached, show Community Well locations and Potential New Well 
Locations. 

2.2  PHYSICAL SETTING 
Burwash Landing is located on the shore of Kluane Lake approximately 290 km northwest 
of Whitehorse, Yukon on the floor of an area known as the Shakwak Trench (Figure 1).  
The Shakwak trench lies between Kluane Lake and the steep slopes of the Kluane Range 
mountains.  The relief of the immediate study area shows a gentle but irregular slope to the 
northeast towards Kluane Lake.  The KFN Community Well sites in Burwash lie within the 
discontinuous permafrost zone of the Yukon. 

The Shakwak trench is the surficial expression of numerous active and inactive bedrock 
faults called the Denali fault system.  Overlying the Denali fault system are various surficial 
geology units formed by glacial, fluvial and modern processes (Rampton 1977). 

Burwash Landing is underlain by glaciofluvial soils described as sand and gravel with a thin 
overlying veneer of silt (Rampton 1977).   

2.3  HYDROGEOLOGY 
Well logs for KFN- F and KFN- G (Appendix A) indicate that course-grained sediments at 
the surface (likely glaciofluvial) extend to a depth of 3 to 8 m below surface.  Below the 
coarse-grained sediments are a clay and silt unit (possibly till) to a depth of approximately 50 
m below ground.  Interstitial water in the clay and silt unit is predominantly frozen; 
suggesting permafrost is found in the vicinity of KFN-F and KFN-G.  The wells are 
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completed in sand and gravel aquifer below the frozen silt and clay unit at a depth of 47 to 
61 m depth below surface.  Clay till was encountered below the sand and gravel aquifer in 
KFN- G but the well logs do not contain information whether the clay was frozen or not. 

There is no well log available for KFN-C.  However, it was reported by a Mr. Ron Buxton 
that KFN-C is drilled to a depth of approximately 50 m, indicating that it is possibly within 
the same aquifer as KFN-F and KFN-G.  Therefore the soil composition in the area of this 
well is assumed to be similar to that of KFN-F 

One of the two proposed locations for back up wells, MV-A, is in the same vicinity and 
aquifer as KFN-F (referred to as the Kluane Aquifer for the purpose of this report).  It has 
therefore been assumed that this back-up well location will have similar soils to those found 
at KFN-F, i.e. course-grained sediments to a depth of 3 to 8 m and clay and silt below to a 
depth of about 50 m below the surface; permafrost is likely present; water would be drawn 
from a sand and gravel aquifer below the silt and clay at a depth of about 50 to 60 m below 
surface.   

It has been assumed that the soils in the area of the second proposed well location, MV-B, 
are similar to those found at KFN-F upgradient from the well, however, with courser 
material to the north towards Kluane Lake. 

On March 21, 2007, EBA completed an elevation survey of top of casing elevations of 
select water wells and measured groundwater elevations to develop an understanding of the 
groundwater flow regime (depth to static water elevation, groundwater flow direction, and 
gradient).  Survey and water level data are provided in Table B1 in Appendix B.  The 
groundwater flow direction was confirmed to be north north-easterly from the topographic 
highs of the Kluane Ranges to the topographic lows of Kluane Lake as indicated on Figure 
2 and 3. 

The depth to bedrock in the vicinity of Burwash Landing is unknown. The deepest well in 
the area was drilled to a depth of 365 m (1200 ft) at Quill Creek located approximately 
25 km north of Burwash Landing (Gartner Lee Limited, 2003). Bedrock geology mapping 
(Gordey et al, 2003) shows that the nearest bedrock exposures are on mountain slopes 
approximately 4 km southwest of the community.  

Based on well log information from Quill Creek, Destruction Bay and Haines Junction; the 
depth to bedrock beneath Burwash Landing may be up to several hundreds of meters. 
There is the potential for multiple aquifers with variable water chemistry and temperature to 
exist within these sediments.  Historically, some shallow dug wells have been completed in 
the gravelly beach deposits developed alongside Kluane Lake (Gartner Lee Limited, 2003). 
Most wells in the Burwash Landing area are completed at depths ranging between 35 and 65 
meters below ground level (mbgl) with yields ranging between 3 and 5 US gpm (0.2 to 0.3 
L/s).  Well locations, depths and yields are summarized in Table 1.  In general, water 
quality, from the Community Wells in Burwash Landing, are good.  Water samples reported 
in EBAs 2004 Assessment report were observed to have slight mineralization and hardness.  
There have been no exceedences of health-based parameters established by CDWQG; 
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however, historically, manganese concentrations have exceeded the aesthetic objective  at 
KFN-F.   

The yield of the aquifer in the vicinity of KFN-F is limited, as pumping tests indicate that 
the short-term yield of the well is higher than the long-term sustainable yield.  No pumping 
tests have been completed on KFN-C; however, the yield has reportedly been adequate. 

2.4  AQUIFER VULNERABILITY 
The level of vulnerability of an aquifer is a measure of its level of risk of being affected by 
any contaminant introduced at or near ground surface (i.e. spills, leaks, at surface or from 
underground piping, tanks or septic fields).  The vulnerability of the aquifer is taken into 
account when defining the risk to the aquifer. 

There is a significantly thick fine-grained soil unit protecting the confined aquifer (Kluane 
Aquifer) that has been observed in all well logs that were available for review.  This soil 
layer acts to minimize the risk to the aquifer from contamination from the surface by 
slowing travel times, which allows for some breakdown and renovation of potential 
contaminants.  EBA estimated the vulnerability of the “Kluane Aquifer” using the semi-
quantitative Intrinsic Susceptibility Index (ISI) method presented by the Ontario Ministry of 
Environment (November, 2001).  ISI scores from 0 to 30 indicate high vulnerability; 30 to 
80 indicate medium vulnerability, and greater than 80 suggest low vulnerability.  The ISI 
evaluation based on lithology presented in logs for both KFN F and KFN G resulted in 
scores in the order of 200, which indicates that this aquifer has a very low vulnerability to 
potential surface sources of contamination (See Appendix B). 

However, in areas closer to Kluane Lake the soils may be more course.  Based on short 
term pumping test results for KFN-B, the aquifer in this vicinity is much more permeable 
than at KFN-F and G.  There are no logs available for either of these wells, KFN-B and 
KFN-C.  Based on the fact that the aquifer is more permeable near Kluane Lake, it is 
presumed that Well KFN-C and potential future well location MV-B are more vulnerable to 
contamination from the surface than KFN-F and KFN-G, however, there is insufficient 
information available at this time to accurately assess the vulnerability of these wells. 

3.0  STAGE TWO – RISK FRAMEWORK 

3.1  RISK APPROACH 
The initial step towards a Risk-based AWHPP is to determine the appropriate risk approach 
for the project.  Risk identification can be qualitative (a descriptive assessment of the risk 
elements; hazards, exposure likelihood and receptor) or quantitative, (based on numerical 
and probabilistic mathematical analysis of the risk elements).  Due to the limited site 
information and resources available for this project, a qualitative risk approach was deemed 
sufficient. 
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3.2  RESPONSIBLE PARTIES 
The responsible parties in the context of this Risk-based AWHPP are the Community Well 
owners: the KFN Chief and Council represent KFN members.  INAC also shares 
responsibility, as having fiduciary responsibility and by providing funding for this project.   

3.3  RISK MANAGEMENT TEAM 
One of the initial steps to successful development and implementation of an AWHPP is to 
form a risk management team, comprising representatives from the owner, technical 
advisors and any key stakeholder groups such as well users in the area.  The risk 
management team for this AWHPP currently consists of a selection of the KFN Chief and 
Council (the Owner) and EBA (the technical advisor).  For the remainder of this report, 
“KFN Chief and Council” is referred to as KFN. 

3.4  RISK TOLERANCE 
Risk tolerance is a measure of the acceptable level of risk by the risk management team or 
water supplier.  A risk-tolerant owner would be able to accept or transfer some level of risk, 
while a risk adverse owner would seek to eliminate even the lowest level of risk to the water 
supply. 

Based on discussions with the Owner (KFN), we consider the Owner to be moderately risk 
adverse. 

4.0  STAGE THREE – RISK ASSESSMENT: GROUNDWATER MODELLING AND CAPTURE ZONE 
ANALYSIS 

4.1  GROUNDWATER MODELLING AND CAPTURE ZONE ANALYSIS 
The first technical step in developing an AWHPP is to identify the capture zone, which is 
the geographic area that contributes groundwater to a well.  The capture zone is a key 
element in an AWHPP, since only groundwater within this zone reaches the well.  The size 
and shape of the capture zone depends upon the hydrogeologic setting, and the design and 
operational characteristics of the water supply well. 

The capture zones for the KFN Community Wells were predicted using groundwater 
modelling software.  The groundwater flow model used for capture zone analysis was 
developed by EBA using the Visual MODFLOW modelling code (Version 3.1.0.86 by 
Waterloo Hydrogeologic, Inc).  Visual MODFLOW is based on the USGS MODFLOW 
code, which simulates groundwater flow in three-dimensions using the finite-difference 
method, either in steady-state or transient mode.  MODFLOW uses a block centred grid 
system in which nodes are positioned at the centre of the finite-difference cells.  The 
vertical dimension is simulated by defining layers within the finite-difference mesh.  The 
following sections describe the methodology used to build and calibrate the model. 



W23101003  
 June 2007 
 6 
 

 

4.2  CONCEPTUAL AQUIFER MODEL 
Prior to development of the numerical (computer) groundwater flow model, a conceptual 
flow model for the Burwash Landing area was developed. The development of a conceptual 
model assists in the assignment of appropriate model boundary conditions and validation of 
modelling results. 

Development of the conceptual groundwater flow regime was carried out by reviewing 
available reports, documents, records, and topographic bedrock geology and surface 
geology maps.   

As noted previously, the groundwater flow direction is north north-easterly from the 
topographic highs of the Kluane Ranges towards Kluane Lake.  The gradient is controlled 
by topography, recharge area and the elevation of the discharge point (Kluane Lake).  The 
gradient observed on March 21st, 2007 was approximately 0.06 m/m, and for the purpose of 
the model is presumed to be relatively consistent throughout the year.  The “Kluane” 
aquifer(s) that provide water to KFN-F and KFN-G are likely glaciofluvial deposits and are 
probably lenticular or linear bearing in a north-south direction similar to the regional slope.  
Based on the information available, the exact shapes and extents of the aquifer(s) cannot be 
determined at this time.  The water bearing sand and gravel deposits from which KFN-F 
and KFN-C obtain their water supply are presumed to be hydraulically connected (i.e. one 
aquifer).  For the purpose of determining well capture zones and defining groundwater 
protection areas, EBA consider these assumptions and the conceptual model to be 
adequately conservative for the purpose of this study. 

4.3  MODEL CONFIGURATION AND CALIBRATION 
The model grid is comprised of 80 columns and 120 rows to represent the 1,000 m by 
14,000 m model area (see Figure B1 - Appendix B).  The model was oriented such that the y 
axis was parallel to the observed groundwater flow direction.  Cell dimensions within the 
grid range from 5 m in the vicinity of the pumping wells to 50 m near the model extents. 
This allows for increased resolution and greater accuracy in the vicinity of the KFN 
Community wells.  The model has four layers that were interpreted from the well logs for 
the area.  In the vicinity of KFN F, KFN G and MV-A, the lower layer (layer 4) represents 
the Kluane aquifer (K = 1.6 x 10-6 m/s) and Layers 1, 2, and 3 represent the confining unit 
(K = 1 x 10-8 m/s).  

In the vicinity of KFN-C and MV-B, Layer 1 (K = 1 x 10-8 m/s) represents the low 
permeability, permanently frozen unit presumed to exist at surface, while Layer 2, 3 and 4 
are a higher permeability unit (K = 4.7x10-3 m/s) with a hydraulic conductivity based on 
former pumping test results from KFN-B. 

Constant head cells were positioned at Kluane Lake, the north (top) of the model domain 
and the meadow areas to the south end of the village south (bottom) of the model domain. 

Pumping wells (the Community Wells) were assigned pumping rates equivalent to the 
predicted future average day demand for each well.  These have been estimated to be 
38 m3/day for KFN-F (and back-up wells) and 1.4 m3/day for KFN-C and KFN-G.  
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In order to compare actual and simulated groundwater flow, the model was verified by 
comparing model heads with actual groundwater elevations observed in the field.  Model 
parameters were adjusted within appropriate ranges until acceptable matches between 
predicted and observed heads were achieved.   

To obtain output for the current pumping situation, wells KFN-F, C and G were simulated 
to start pumping at the same time.  The back up wells would only be pumping when KFN-
F is not.  Therefore, to define the back-up well capture zones, they were simulated to start 
pumping one at a time, while KFN-C and G were also pumping and KFN-F was not.   

4.4  MODEL RESULTS AND DISCUSSION 
Once the model was “run” and “calibrated”, the “backward tracking particle method” was 
used to simulate the 1, 5, and 10-year capture zones for each well.  In a backward particle 
simulation, as the name implies, particles are “released” at the well, then tracked backward 
through time assuming they are transported by the flow field generated by the computer 
model.   Output for model iterations are provided in Appendix B.   Figure 2 and 3, attached, 
also present the 1 year, 5 year and 10 year predicted capture zones for each well at the 
average day demand flows with some contingency for increased demand in future.   

As shown in Figures 2 and 3, the capture zone for KFN-F and back-up wells MV-A and 
MV-B are larger than the capture zones for KFN-C and G due to the higher rate of 
pumping.  The capture zones for KFN-F and MV-A are elliptical with the y-axis along the 
direction of groundwater flow.  The total area of the 10 year capture zone for KFN-F and 
MV-A is approximately 3.5 hectares. 

The shape of the predicted capture zones for potential well MV-B is more elongated in the 
direction perpendicular to the groundwater flow direction, and parallel to the lake front in 
the more permeable sediments and lake - thaw bulb that for the purpose of the model is 
assumed to exist.  The total area of the 10 year capture zone is approximately 2 hectares. 

Capture zones for KFN-C and G are smaller because the average day demand is lower for 
these wells.  Well KFN-C has a 10 year capture zone with a total area of less than 0.1 
hectares and has its Y-axis parallel to the direction of groundwater flow, while KFN-G has 
a capture zone of less than 0.2 hectares.  The shape of the KFN-G capture zone is 
influenced by the drawdown from KFN-F. 

Groundwater models inherently contain a degree of uncertainty, stemming from a number 
of simplifying assumptions that need to be made, in order to model a natural system.  The 
conservative assumptions built into the groundwater flow model result in the definition of 
both reasonable and realistic AWHPPs. 



W23101003  
 June 2007 
 8 
 

 

5.0  STAGE FOUR - AREAS OF POTENTIAL ENVIRONMENTAL CONCERN WITHIN THE WELL 
PROTECTION AREAS 

5.1  POTENTIAL RECEPTORS 
Potential receptors are the users of the Community wells, as previously noted in Section 2.1 
of this plan, namely: 

• KFN residents who receive trucked water from Well KFN- F, and an adjacent home 
owner (Sharon Kabanak) as her home is connected to KFN-F. (Note that those who 
receive water from KFN-F are the same receptors as would consume water from the 
Back-up Well); 

• Users of the Day Care and Teachery, which are supplied water from  KFN – G; and, 

• Staff and users of the KFN Administration Building, the Laundry Facility and the 
Health and Social Services Building, with water sourced from Well KFN-C. 

5.2  METHOD OF RISK EVALUATION 
In order to access potential risks to the Community Wells and potential Back-up Well, EBA 
identified potential sources of contamination.  EBA then plotted the sources or Areas of 
Potential Environmental Concern (APECs) on a map in relation to the capture zones. 

EBA used several different methods to identify APECs near and within the capture zones, 
including: 

• Meeting with KFN representatives to collect anecdotal information (completed on 
March 21, 2007); 

• Site reconnaissance (completed on March 21, 2007); 

• Reviewing current and historical maps for the area; 

• Completing a large area search (10 km radius of the Site) for spills records within 
Environment Canada, Environmental Protection Branch Spills Records that search 
for spills up to 2001; 

• Completing a large area search (10 km radius of the Site) for contaminated sites and 
spills within the Government of Yukon (YG), Department of Environment, 
Environmental Programs Branch; and, 

• Reviewing previous relevant reports. 

5.2.1 Contaminated Sites and Spills Search, Environment Canada 
Environment Canada maintained spill records within the Yukon between 1972 and 2001.  
From 2001 on, the responsibility was transferred to the Government of Yukon (YG). A 
search of EC records did not identify any recorded spills or contaminated sites within the 
capture zones.  However, Ms. Nathalie Lowry of Environment Canada indicated that there 
were four spills recorded for the Burwash Landing Yukon area.  These spills are listed in 
Table 2 and shown on Figures 2 and 3, attached. EC reports are included in Appendix C.  
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5.2.2 Contaminated Sites and Spills Search, Government of Yukon 
YG -  Department of Environment has maintained the Yukon Spills Report Centre since 
2001.  A large area search (10 km radius of the Site) was conducted for contaminated sites 
and spills.  The search did not identify any recorded spills or contaminated sites within the 
well captures zones.  This does not exclude the possibility of unreported contamination, but 
rather; only that YG does not have any recorded contaminated sites information for the 
capture zone area.  It was reported; however, that there were two contaminated sites within 
the Burwash Landing area and are listed in Table 2 as D4 and SP4 and shown in Figures 2 
and 3, attached.  The reports are provided in Appendix C. 

5.3  SUMMARY OF APECS IDENTIFIED WITHIN THE DEFINED WELL CAPTURE ZONES 
Table 2, attached, presents a summary of all APECs identified throughout the area and their 
distance to each Community Well.  Figures 2 and 3, attached, show the spatial distribution 
of all of the identified APECs in relation to the defined capture zones.  The inventory 
presented in Table 2 and in Figures 2 and 3 should not be considered as a static “one-time” 
item; rather, it is a framework for on-going management and should be reviewed and 
revised over time as APECs or the associated risks change.  Potential chemical and 
biological pathogens have been considered in this inventory.  Note that only some of the 
areas identified in Table 2 are located in or near the well capture zones.  All sites that were 
identified as part of this study are shown to assist with future planning and development. 

5.4  RISK MATRIX 
Estimates of the risk to well users from each hazard have been developed using the Risk 
Matrix shown in Figure 4 on the following page.  The risk estimates are based on several 
factors including: 

• Size and magnitude of the hazard (point source or non-point source); 

• Location (i.e., distance from well(s); 

• Groundwater travel time to the well(s); 

• The likelihood of the contaminant directly affecting water at the well; and, 

• The severity of the hazard to water entering the well (or toxicity of PCOC). 

Table 3 on the following page shows the exposure likelihood and hazard consequence that 
help to define the risk for each APEC within the capture zone.  At the discretion of the 
management team, these categories are defined based on the conservative travel time 
estimates and sophisticated health/toxicity criteria.  Secondary effects of contaminated 
water, such as degradation of stream water quality from discharge well water, are beyond the 
scope considered here. 
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TABLE 3: EXPOSURE AND HAZARD CATEGORIES 
Exposure Likelihood Criteria 
Low Groundwater travel time over 5 years (Zone 3) 
Medium Groundwater travel time 1 to 5 years (Zone 2) 
High Groundwater travel time 1 year or less (Zone 1) 
Hazard Consequence Human Criteria 
Low Exceeds aesthetic objectives in drinking water guidelines 
Medium Short-term health conditions (Lost time: days to months) 
High Chronic to Acute health hazard (Permanent Disabilities or fatalities) 

 

The Risk Matrix shown in Figure 4, below, shows a tool to evaluate the relative risk from 
each potential hazard scenario.  As shown, the risk posed by each potential hazard in 
Table 4, below, is a combination of the exposure likelihood and hazard consequence.  The 
Exposure Likelihood was assessed taking into consideration the horizontal travel time of 
the contaminant once it has reached the aquifer and the vertical travel time to reach the 
aquifer.  Based on the knowledge of the hydrogeology of the Burwash Landing area, there is 
a substantially thick confining aquitard which provides a protective layer for the Kluane 
aquifer.  This protective layer significantly increases the vertical travel time of the 
contaminant to the aquifer, and therefore decreasing the level of risk. 

 

   
Note: Drawing produced in colour; reproduction may not be representative of the original. 
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The hazard scenarios identified in Table 2, attached, have been assessed using the above 
Risk Matrix.  Figure 5, below, shows the risk posed by each potential hazard that is located 
within the Capture zones for each of the Community Wells and the two potential locations 
for the proposed Back-up Well.  Based on the hazard location on the risk matrix, an overall 
risk of “low”, “medium”, “high”, or “very high” has been assigned to each hazard scenario.   
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Note: Drawing produced in colour; reproduction may not be representative of the original. 
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Table 4: Areas of Potential Environmental Concern

I.D. Hazard Description Exposure 
Likelihood*

Hazard 
Consequence Risk Rank

KFN-F
A1 Spills/Leaks from Heating Oil AST for Water Truck Garage High High High
A Spills/leaks from other ASTs, Vehicles, etc. Medium High Medium

B1 Leak from Wood Fired Boiler System High Low Medium
P1 Leach Pit near Day Care Low High Medium
P3 Overflow or rupture of Septic Tank for Water Truck Garage Medium High Medium
P4 Overflow or rupture of Septic Tank for Sharon Kabanak Residence Medium High Medium
I2 Potential Development near Water Truck Garage High High High

MV-A
A Spills/leaks from ASTs, Vehicles, etc. High High High

B1 Wood Fired Boiler System Low Low Low
P1 Leach Pit near Day Care Low High Medium
P3 Overflow or rupture of Septic Tank for Water Truck Garage Medium High Medium
P4 Overflow or rupture of Septic Tank for Sharon Kabanak Residence High High High
I2 Potential Development near Water Truck Garage High High High

MV-B
A Spills/leaks from ASTs, Vehicles, etc. High High High

L1** Horse manure associated with Arnolds Horse Pen located on Lot 17 High High High

KFN-C
A Spills/leaks from ASTs, Vehicles, etc. Low High Medium

KFN-I Potential short circuiting of biological/chemicals down improperly 
decommissioned well High High High

Notes: 
High = less than 1 year travel time, Medium = 1 to 5 year, Low = 5 to 10 year
*Assumed that no degradation of chemical or biological parameter of concern occurs during groundwater transport
** According to the National Resources Conservation Service (world wide web, http:/patriotrcd.org/nrchorsepamphlet2002.pdf), 
pathogens found in horse manure include viruses, parasites and bacteria such as C. Parvum, Giardia, and E.Coli.

5.5  RISK DATABASE AND RISK MAPS 
Each hazard or threat is evaluated using the above criteria and assigned a degree of resulting 
risk (Low, Medium, or High).  This process aims to fit the specific site conditions and the 
level of complexity pertinent for each Community Well and potential location for the Back-
up Well and takes into account the aquifer characteristics and well usage.  Table 4 below is a 
risk database which summarizes the hazard scenarios within the capture zones identified in 
Table 2 and the results obtained by plotting the hazard scenarios on the Risk Matrix. 

 

Based on the conceptual hydrogeological model, there were no identified APECs found 
within the capture zone for Community Well KFN-G.  However, future revisions, updates 
of APECs and potential planning and development management strategies still apply. 

Understanding, tracking, and managing identified risks is made straightforward and intuitive 
by using colour-coded Risk Maps included in Figures 2 and 3, attached.  The colours of the 
capture zones shown on Figure 2 and 3 correspond to levels of risk shown in the Risk 
Matrix (Figures 4 and 5, enclosed).  The Risk Maps are the key deliverable and forms the 
basis for the AWHPP.  The Risk Maps are also presented in a Risk Information Poster for 
the KFN Community. 

The Risk Database and Risk Maps represent the current conditions of the well and aquifer 
and should not be considered as a static item.  The Risk Database and Risk Maps should be 
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updated as new risks are identified and as known risks are managed to low levels and taken 
off the database.  

5.8 RISKS WITHIN WELL CAPTURE ZONES 
The AWHPP consists of different zones, which define the level of control required (and 
thus groundwater resource management strategies) to safeguard a water supply, including:  

• The 1-year travel time zone (Zone 1); 

• The 5-year travel time zone (Zone 2); and,  

• The 10-year travel time zone (Zone 3). 

Zone 1 is considered to be at risk for microbial pathogens as well as chemical contaminants.  
Zone 1 also incorporates the sanitary zone which consists of the area immediately 
surrounding the wellhead.  Zone 2 and Zone 3 delineate zones at risk from varying degrees 
of chemical contamination.   

The following sections discuss the risk evaluation in terms of the defined AWHPP zones.  
Where an APEC is indicated in Zone 1 and also exists in Zone 2 or 3, it is only indicted in 
Zone 1. 

5.8.1 Zone 1 - One-year Travel Time  
A contaminant release within Zone 1 represents a relatively high potential risks to the 
Community Wells and the proposed Back-up Well locations.  Potential sources of 
environmental concern within Zone 1 are typically ranked as high risks (Table 4).  These 
risks are summarized below:  

• Tampering/sabotage of the wells; 

• Spills/leaks from the Heating Oil AST for the Water Truck Garage located near 
KFN-F; 

• Spills/leaks from Wood Fired Boiler System for the Water Truck Garage located 
near FKN-F;  

• Spills/leaks from other ASTs and vehicles;  

• Potential commercial and industrial development adjacent to west of Community 
Well KFN-F and potential Back-up Well location MV-A; and, 

• Infiltration of leachate from manure piles near potential Back-up Well location  
MV-B; 

• Spills/leaks from septic tanks located near KFN-F and MV-A; and, 

• Migration of biological and or chemical contaminants down an improperly 
decommissioned well (KFN- I, near KFN-C –exact well location is unknown). 
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It is important to note that although no solid waste sites were observed within the capture 
zones of the Community Wells and Proposed New Wells, numerous solid waste sites were 
identified in previous reports and from anecdotal information obtained during the site 
meeting.  It was reported by KFN that in the past, it was common practice to dig a pit in 
the vicinity of a dwelling and deposit the refuse from that dwelling into the pit1.  The 
locations of such pits are unknown and do present a potential source of contamination. 

5.8.2 Zone 2 - Five-year Travel Time  
A contaminant release within Zone 2 represents a moderate potential risk to the production 
wells.  Potential sources of environmental concern within Zone 2 are typically ranked as 
medium to high risks (Table 4).  In addition to those already summarized in Zone 1, an 
additional identified risk for Zone 2 was improperly constructed septic systems (APECs P1 
and P2) identified near Community Well KFN-F and potential Back-up Well location MV-
A). 

5.8.3 Zone 3 - Ten-year Travel Time  
A chemical release within Zone 3 represents a relatively low potential risk to the production 
wells due to renovation capacity and dilution.  Potential sources of environmental concern 
within Zone 3 are typically ranked as low to medium potential risks (Table 4, above).   All 
risks identified in Zone 3, have already been described in Zone 1 or 2 above. 

Table 5, below, summarizes the location of the potential risks for each well within Zone 1, 
Zone 2, and Zone 3.  For each of the zones discussed above, the degree of risk to each well 
will depend on what is released, where the release occurs and how the release is managed at 
the time.  Dilution will likely play a part in reducing contaminant levels for chemical 
contaminants; however, biological pathogens (e.g. E. coli) are potentially serious regardless 
of the concentration.   

 

TABLE 5: SUMMARY OF LOCATION OF RISKS WITHIN THE TRAVEL TIME ZONE 
Well 
ID 

Livestock Manure Release/Spill – AST / 
Vehicles, etc. 

Improperly 
Constructed Septic 

Systems 

Potential 
Commercial / 

Industrial 
Development 

Improperly 
Decommissioned 

Well 

Zones 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 
KFN-F    X X X  X X  ?A ?A     

MV-A    X X X  X X  ?A ?A    

MV-B X X  X X X          

KFN-
C 

            ?B ?B  

 

                                                 
1 Joe Bruneau, KFN Maintenance Staff.  Anecdotal information collected on March 21, 2001. 
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6.0  STAGE FIVE – RISK MANAGEMENT 

6.1  RISK MANAGEMENT STRATEGY 
The risk management strategy integrates information collected during the capture zone 
delineation and hazard identification steps and provides workable strategies for preventing, 
detecting, and responding to wellhead protection risks.  The following includes examples of 
such strategies: 

• Endorsing and promoting Best Management Practices (BMPs);  

• Providing public and landowner information sessions and training; and 

• Implementing Action and Management Strategies provided in Table 6, attached. 

Most hazard scenarios identified are potential rather than existing threats to the KFN 
Community Wells and proposed Back-up Well.  Therefore, based on the capture zone 
assessment, the most appropriate risk management for this site will be preventative action 
and contingency planning in the event that one of the potential hazard scenarios occurs. 

Water quality results from the Community Wells do not suggest that the improperly 
constructed septic systems are impacting the water quality of the wells at this time.  
However, it is considered prudent to have the improper systems remove and replaced with 
properly constructed septic tanks. 

The potential location for the Back-up Well MV-B should be considered carefully based on 
the proximity of the livestock pen.  The livestock pen is considered a high hazard due to the 
storage of animal manure piles located within zone 1 and 2 of this potential well.  Leachate 
from manure piles contains pathogens and viruses that can be dangerous to human health.   
If site MV-B is to be considered a potential area for the Back-up Well, it is recommended 
that the livestock pen be re-located.   

In addition, it is in KFN’s best interest to consider purchasing land adjacent to KFN-F and 
the potential Back-up Well location MV-A or form a land development agreement with the 
owners of the land adjacent to the west of Well KFN-F and MV-A.  This will provide KFN 
the ability to protect and manage the wellhead and capture zones from commercial and 
industrial development to the west. 

In terms of risk communication, the Risk Maps and Risk Information Poster can form a 
concise and convenient basis for communicating information regarding the status of 
potential threats to all stakeholders including the risk management team, water system 
operators, community organizations, or municipal councils.  Frequent reporting is 
important to document progress, improve public perception, reduce potential legal issues 
and possibly reduce insurance costs.   

6.2  RISK REDUCTION PLAN 
A Risk Reduction Plan involves pre-planning actions to respond to acute risks situated 
within the capture zone.  For example, this would include emergency response actions and 
communication should a contaminant release occur within a well capture zone.   
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6.3  RISK MONITORING 
A Risk Monitoring Plan involves periodic review, auditing and updating of the Risk Maps 
and Risk Database.  Once an AWHPP is in place, continued implementation and 
monitoring of the program is essential to protect the wells and release risks to users.  The 
Risk Monitoring Plan entails periodically inspecting the Community Wells, potential Back-
up Well locations and well sites, periodically inspecting the capture zones for new AWHPP 
hazards, working together with the Community of Burwash Landing to identify and create 
zoning requirements for the Burwash Landing area and updating the status for each 
identified risk as risk management actions are implemented. The outcome of this would be 
revised Risk Maps for display or reporting purposes. 

7.0  CONCLUSIONS AND RECOMMENDATIONS 

7.1  CONCLUSIONS 
EBA has developed this AWHPP for the Community Wells and the potential Back-up Well 
locations within the KFN community located within the Town of Burwash Landing, which 
includes zones of varying vulnerability: Zone 1 (from the wellhead to 1 year travel time), 
Zone 2 (1 year to 5 year travel time) and Zone 3 (5-year to 10-year travel time).   

Based on the findings of this study, EBA emphasizes the following conclusions: 

• To date there has been no identified contamination in groundwater sampled from the 
Community Wells; however, any release of contaminants within the identified capture 
zones would represent a potential risk to the aquifer and water quality of the 
Community Wells; 

• Water quality results from the Community Wells do not suggest that the leach pits 
serving the Teachery and Daycare are impacting the water quality of the wells at this 
time.  However, it is considered prudent to replace these improperly constructed septic 
systems with properly constructed and approved septic tanks for sewage reduction; 

• The highest risks to the Community Well KFN-F and potential Back-up Well location 
MV-A were potential releases and spills from, or while filling or servicing the AST and 
the wood fired boiler systems near the Water Truck Garage; 

• The highest risk to the potential Back-up Well location MV-B was the livestock pen; 

• There were no identified risks found within the capture zones for KFN-G based on the 
conceptual hydrogeological model.  However, future revisions, updates of APECs and 
potential planning and development management strategies still apply to these wells; 

• No solid waste dumps are known to exist within the capture zones of the Community 
Wells and Back-up Well locations.  However, it was reported that in the past, it was 
common practice to dig a pit in the vicinity of a dwelling and deposit the refuse from 
that dwelling into the pit.  The locations of all of such pits are unknown and do present 
a potential source of contamination; and, 
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• Table 4 and Figures 2, 3 and 5 summarize the risk evaluation based on exposure 
likelihood and hazard consequence of the potential hazards identified through this 
process. 

7.2  RECOMMENDATIONS 
EBA recommends that KFN complete the following: 

• Ensure that improperly constructed septic systems be replaced with properly 
constructed septic tanks (APECS P1 and P2); 

• Locate and properly decommission KFN-I; 

• Endorse and promote hazardous waste minimization and collection programs;  

• Relocate the Livestock Pen if a Back-up Well is considered for location MV-B; 

• Purchase or form a land development agreement with the owners of the land to the 
west of KFN-F and MV-A to protect and manage the wellhead and capture zones 
from commercial and industrial development to the west; 

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

• Complete regular tracking and monitoring of all well risks (either with internal staff 
resources or outsourced to EBA). Lock wells and pump houses; 

• Implement a septic tank monitoring program for tanks within Zone 1 (KFN F and 
Sharon Kabanak septic tanks).  This would consist of monitoring tank levels, taking 
extra care on pumpouts to ensure that spills do not occur, and developing an 
awareness program for owners of tanks within zone 1; 

• Increase security at wellheads through the installation of keyed alike locks for wells 
and  treatment systems, and fencing around well houses; 

• Relocate the AST near KFN-F to the opposite side of the water truck garage; 

• Relocate the boiler system to the opposite side of the water truck garage; 

• Consider replacing well enclosures for KFN-F and KFN-G; 

• Complete some re-grading around KFN-F to promote positive drainage away from 
well – a swale between the water building and the well house should be constructed 
to divert flow away from the wellhead; 

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

• Educate the KFN community members regarding the importance of maintaining a 
clean environment of the land surrounding their Community Wells; 
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• Provide protection to the AWHPPs by installing signs identifying entrances to the 
AWHPP area;  

• Review and update the AWHPP on a regular basis.  Initially an annual review may be 
sufficient; however, thought should be given to an “as required” approach; and, 

• Incorporate this AWHPP into the KFN community development plan , and develop 
a Groundwater Protection Program for Burwash Landing.  This Groundwater 
Protection Program should consist of the following: 

o Formal recognition and protection status for identified well protection zones 
such as those identified in this report; 

o Enforcement of well protection measures; 

o Restrictions on some land use activities within sensitive areas and well protection 
zones; 

o Hydrogeological assessment as a requirement of development for land use 
activities considered as higher risk, and including groundwater monitoring on 
and adjacent to specified sites as a condition of development; and, 

o A response action plan and remedial action plans as a condition of development 
for some specified higher risk land uses. 
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8.0 CLOSURE AND LIMITATIONS 
This report has been prepared specifically for Kluane First Nation for the purposes 
described in Section 1 of this report.  The report has been prepared in accordance with 
generally accepted geo–environmental practices.  Additional information regarding the use 
of this report is presented in the Environmental Report - General Conditions, which form a 
part of this report.  

We trust this report is satisfactory.  If you have any questions about this report, please 
contact Ryan Martin at your convenience. 

Sincerely, 

EBA Engineering Consultants Ltd. 

Tammera Kostya, B.Sc.  Ryan Martin, M.Eng., P.Eng. 
Junior Hydrogeologist  Project Engineer, Hydrogeologist 
Environmental Practice, Pacific Group Environmental Practice, Pacific Group 
Direct Line: 867.668.2071 x237 Direct Line: 867.668.2071 x231 
tkostya@eba.ca rmartin@eba.ca

Jay Cherian, B.Sc. 
Environmental Scientist  
Environmental Practice, Pacific Group 
Direct Line: 867.668.3068 
jcherian@eba.ca
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ENVIRONMENTAL REPORT – GENERAL CONDITIONS 

This report incorporates and is subject to these “General Conditions”. 

1.0 USE OF REPORT 

This report pertains to a specific site, a specific development, 
and a specific scope of work.  It is not applicable to any other 
sites, nor should it be relied upon for types of development 
other than those to which it refers.  Any variation from the site 
or proposed development would necessitate a supplementary 
investigation and assessment. 

This report and the assessments and recommendations 
contained in it are intended for the sole use of EBA’s client.  
EBA 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 EBA’s client unless otherwise 
authorized in writing by EBA.  Any unauthorized use of the 
report is at the sole risk of the user. 

This report is subject to copyright and shall not be reproduced 
either wholly or in part without the prior, written permission of 
EBA.  Additional copies of the report, if required, may be 
obtained upon request. 

2.0 LIMITATIONS OF REPORT 

This report is based solely on the conditions which existed on 
site at the time of EBA’s investigation.  The client, and any 
other parties using this report with the express written consent 
of the client and EBA, acknowledge that conditions affecting 
the environmental assessment of the site can vary with time and 
that the conclusions and recommendations set out in this 
report are time sensitive. 

The client, and any other party using this report with the 
express written consent of the client and EBA, also 
acknowledge that the conclusions and recommendations set 
out in this report are based on limited observations and testing 
on the subject site and that conditions may vary across the site 
which, in turn, could affect the conclusions and 
recommendations made. 

The client acknowledges that EBA is neither qualified to, nor is 
it making, any recommendations with respect to the purchase, 
sale, investment or development of the property, the decisions 
on which are the sole responsibility of the client. 

2.1 INFORMATION PROVIDED TO EBA BY OTHERS 

During the performance of the work and the preparation of 
this report, EBA may have relied on information provided by 
persons other than the client.  While EBA endeavours to verify 
the accuracy of such information when instructed to do so by 
the client, EBA accepts no responsibility for the accuracy or the 
reliability of such information which may affect the report. 

3.0 LIMITATION OF LIABILITY 

The client recognizes that property containing contaminants 
and hazardous wastes creates a high risk of claims brought by 
third parties arising out of the presence of those materials.  In 
consideration of these risks, and in consideration of EBA 
providing the services requested, the client agrees that EBA’s 
liability to the client, with respect to any issues relating to 
contaminants or other hazardous wastes located on the subject 
site shall be limited as follows: 
1. With respect to any claims brought against EBA by the 

client arising out of the provision or failure to provide 
services hereunder shall be limited to the amount of fees 
paid by the client to EBA under this Agreement, whether 
the action is based on breach of contract or tort; 

2. With respect to claims brought by third parties arising out 
of the presence of contaminants or hazardous wastes on 
the subject site, the client agrees to indemnify, defend and 
hold harmless EBA from and against any and all claim or 
claims, action or actions, demands, damages, penalties, 
fines, losses, costs and expenses of every nature and kind 
whatsoever, including solicitor-client costs, arising or 
alleged to arise either in whole or part out of services 
provided by EBA, whether the claim be brought against 
EBA for breach of contract or tort. 
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4.0 JOB SITE SAFETY 

EBA is only responsible for the activities of its employees on 
the job site and is not responsible for the supervision of any 
other persons whatsoever.  The presence of EBA personnel on 
site shall not be construed in any way to relieve the client or any 
other persons on site from their responsibility for job site 
safety. 

5.0 DISCLOSURE OF INFORMATION BY CLIENT 

The client agrees to fully cooperate with EBA with respect to 
the provision of all available information on the past, present, 
and proposed conditions on the site, including historical 
information respecting the use of the site.  The client 
acknowledges that in order for EBA to properly provide the 
service, EBA is relying upon the full disclosure and accuracy of 
any such information. 

6.0 STANDARD OF CARE 

Services performed by EBA for this report have been 
conducted in a manner consistent with the level of skill 
ordinarily exercised by members of the profession currently 
practicing under similar conditions in the jurisdiction in which 
the services are provided.  Engineering judgement has been 
applied in developing the conclusions and/or 
recommendations provided in this report.  No warranty or 
guarantee, express or implied, is made concerning the test 
results, comments, recommendations, or any other portion of 
this report. 

7.0 EMERGENCY PROCEDURES 

The client undertakes to inform EBA of all hazardous 
conditions, or possible hazardous conditions which are known 
to it.  The client recognizes that the activities of EBA may 
uncover previously unknown hazardous materials or conditions 
and that such discovery may result in the necessity to undertake 
emergency procedures to protect EBA employees, other 
persons and the environment.  These procedures may involve 
additional costs outside of any budgets previously agreed upon.  
The client agrees to pay EBA for any expenses incurred as a 
result of such discoveries and to compensate EBA through 
payment of additional fees and expenses for time spent by EBA 
to deal with the consequences of such discoveries. 

8.0 NOTIFICATION OF AUTHORITIES 

The client acknowledges that in certain instances the discovery 
of hazardous substances or conditions and materials may 
require that regulatory agencies and other persons be informed 
and the client agrees that notification to such bodies or persons 
as required may be done by EBA in its reasonably exercised 
discretion. 

9.0 OWNERSHIP OF INSTRUMENTS OF SERVICE 

The client acknowledges that all reports, plans, and data 
generated by EBA during the performance of the work and 
other documents prepared by EBA are considered its 
professional work product and shall remain the copyright 
property of EBA. 

10.0 ALTERNATE REPORT FORMAT 

Where EBA submits both electronic file and hard copy 
versions of reports, drawings and other project-related 
documents and deliverables (collectively termed EBA’s 
instruments of professional service), the Client agrees that only 
the signed and sealed hard copy versions shall be considered 
final and legally binding.  The hard copy versions submitted by 
EBA shall be the original documents for record and working 
purposes, and, in the event of a dispute or discrepancies, the 
hard copy versions shall govern over the electronic versions.  
Furthermore, the Client agrees and waives all future right of 
dispute that the original hard copy signed version archived by 
EBA shall be deemed to be the overall original for the Project. 

The Client agrees that both electronic file and hard copy 
versions of EBA’s instruments of professional service shall not, 
under any circumstances, no matter who owns or uses them, be 
altered by any party except EBA.  The Client warrants that 
EBA’s instruments of professional service will be used only and 
exactly as submitted by EBA. 

The Client recognizes and agrees that electronic files submitted 
by EBA have been prepared and submitted using specific 
software and hardware systems.  EBA makes no representation 
about the compatibility of these files with the Client’s current 
or future software and hardware systems. 
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TABLES 



Project 
Well ID

Description/ 
Resident

Northing      
(+/- 10 m)

Easting       
(+/- 10 m)

Grade 
Elevation     
(+/- 10 m)

Well Casing 
Diameter 

(mm)

Year Well 
Installed Well Log? Well Depth 

(m bg)

Reported Low 
Permeability 
Protective 

Layer?

Pump Setting (m bg)
Well Capacity  -    

Tested, or Reported 
by User

Static Water Level 
Below Ground on 

March 21, 2007       
(m-btwc)

Groundwater 
Elevation (March 

21, 2007)

KFN - B
Abandoned Well 
on Kluane Lake 

Shore
6804186 607544 793 150 After 1985 no 47.7

Likely based on 
depth and 
geology 

(confined)

no well installed Greater than 1.6 L/s 
(Pacific Hydrology) 4.48 780.93  -

KFN-C
KFN Health and 
Social Services 

Building
6804140 607465 794 150 unknown no

48.8 m 
(reported 
by Ron 
Buxton)

Likely based on 
depth and 
geology 

(confined)

Unknown Adequate supply since 
installation. NA N/A Mn > AO

KFN-F Water Truck 
Garage 6803835 607584 805 150 1987 yes 61

Yes -approx.  50 
m of clay, silt 

and or till (likely 
frozen). 

Confined

50.0

Can produce at 1.15 
L/s (not sustainable).  

Capacity less than 1.46 
L/s based on pump 

test.

NA N/A Mn > AO

KFN-G Daycare 6803787 607654 799 150 1976 yes 49.3
Yes - 40 m of 

clay till (frozen). 
Confined

? - drill record 
recommended pump 
to be set at 44 m bg.

Has provided adequate 
supply to daycare and 

teacherage since 
installation.

3.874 792.56 All below MAC and AO

KFN-H Hockey Rink 6803638 607665 805 130 1997 yes 65

Yes - 
permafrost, and 
likely till (> 40 
m). Confined

Unknown Adequate supply since 
installation. 2.485 792.5 Fe > AO,                  

As > MAC

KFN - I

Abandoned Well 
near H&SS 

Building (Former 
Wash House)

Approx: 
6904096

Approx: 
607507 Approx: 797 150 unknown no

Reported 
by Joe as 
approx. 49 

m

Likely confined 
based on 
geology

Unknown Unknown NA N/A Unknown

WATER QUALITY

TABLE 1: SUMMARY OF WELL INFORMATION FOR KLUANE FIRST NATION AT BURWASH LANDING
GPS CoordinatesWell Identification Well Details



I.D. APECs Easting Northing Time Period KFN-C KFN-F KFN-G MV-A MV-B Notes
Inside AWHPP zone 

(Yes/No) Potential Contaminants of Concern

Solid Waste Disposal

D1 Former Dump north of House 28 607716 6803914 60s - 70s 340 125 130 150 170 Based on Anecdotal 
information NO

Waste leachate, biological (bacteria, viruses, 
protozoa), hydrocarbons (fuels, oils, 

lubricants), chemicals (pesticides, herbicides, 
cleaning agents) and metals

D2 Former Dump - Dump Road, West of Fire 
Break Line 608103 6803829 70s 700 485 435 515 450

Tanks at Dump are the 
former septic tanks from 
the Burwash Garage and 
old school (Now Health 

Center).

NO

Waste leachate, biological (bacteria, viruses, 
protozoa), hydrocarbons (fuels, oils, 

lubricants), chemicals (pesticides, herbicides, 
cleaning agents) and metals

D3 Former Community Dump 608518 6803563 70s - 90s 1300 1050 1005 1100 1050  NO

Waste leachate, biological (bacteria, viruses, 
protozoa), hydrocarbons (fuels, oils, 

lubricants), chemicals (pesticides, herbicides, 
cleaning agents) and metals

D4 Contaminated Site Listed as Former Dump    
(YG HF040) 606612 6804227 50s - 80s 855 1070 1125 1030 1110 Former Military Dump NO

Waste leachate, biological (bacteria, viruses, 
protozoa), hydrocarbons (fuels, oils, 

lubricants), chemicals (pesticides, herbicides, 
cleaning agents) and metals

D5 Former Dump (Lot 19) 607597 6854094 90s 135 250 305 250 115 Based on Anecdotal 
information NO

Waste leachate, biological (bacteria, viruses, 
protozoa), hydrocarbons (fuels, oils, 

lubricants), chemicals (pesticides, herbicides, 
cleaning agents) and metals

D6 Current Dump (used by both Burwash Landing 
and Destruction Bay 613123 6798745 00s - current >1500 >1500 >1500 >1500 >1500 1/2 way between Copper 

Joe and Louis Creek NO

Waste leachate, biological (bacteria, viruses, 
protozoa), hydrocarbons (fuels, oils, 

lubricants), chemicals (pesticides, herbicides, 
cleaning agents) and metals

Livestock

L1 Arnolds Horse Pen (Southwick St # 17) 607674 6804086 Summer 
time use 200 250 295 260 25 Yes (MV-B) Biological (bacteria, viruses, protozoa), 

Chemicals (nitrates, phosphates)
Service Stations

SS1 Burwash Garage and Service Station 606946 6803947 Current 550 670 730 640 775 NO Hydrocarbons (fuels, oils, lubricants), and 
metals

SS2 Former Service Station 607081 6804125 50s - 60s 385 600 670 575 640 Based on Anecdotal 
information NO Hydrocarbons (fuels, oils, lubricants), and 

metals

Pipelines

PL 1 Former Fairbanks and Haines Pipeline  -  - 50s 930 840 810 820 1080
 Reported that agent 

orange and DDT was used 
along right of way

NO Hydrocarbons (fuels, oils)

PL 2 Proposed Pipeline  -  - Future 
Potential >1500 >1500 >1500 >1500 >1500 NO Natural Gas Hydrocarbons (fuels, oils)

Spills 

SP1 Environment Canada SPILL - 0134 - Heating 
Tank for Burwash Resort 607080 6804307 23-Jul-01 415 710 770 675 675 Furnace Oil Leakage      

(7000 L) NO Hydrocarbons (fuels, oils)

SP2
Environment Canada SPILL - 9830 - Old fire 
hall BLDG next to Kluane Lake near Burwash 

Resort
607179 6804265 10-Jun-98 350 605 670 580 565 unknown volume NO Hydrocarbons (fuels, oils)

SP3 Environment Canada SPILL - 9846 - Burwash 
Landing Garage - fuels 606929 6803978 10-Nov-98 560 695 750 650 790

Valve left on 10000 gallons 
fuel storage tank spilled 

approx. 1000 US gal
NO Hydrocarbons (fuels, oils)

SP4
Environment Canada - 0321 / YG - 03-21 - 
Golden Hills Venture - anecdotal report & 

Permit to remove soils
607208 6803699 08-Jul-03 395 340 380 310 515 Unsure whether or not soils 

were ever actually removed NO Hydrocarbons (fuels, oils)

Cemeteries

C1  C2 Existing Burwash Landing Cemeteries 607838   
607944

6804040  
6804022 50s 380 and 

490
300 and 

375
315 and 

370
330 and 

405
125 and 

240
NO                
NO

Biological (bacteria, viruses, protozoa), 
Chemicals (nitrates, phosphates), phenols and 

metals
Boiler System

B1 Wood fired Boiler near KFN F  -  -  - 300 4 100 50 300 YES (KFN-F, MV-A) Glycol, Hydrocarbons (fuels, oils)
 Aboveground Storage Tanks (ASTs) 

A closest to well  -  -  - 20 10 20 10 40 YES (All) Hydrocarbons (fuels, oils)
UA closest upgradient from well  -  -  - 20 10 20 10 40 YES (All) Hydrocarbons (fuels, oils)

Underground Storage Tanks (USTs)

UST1 Former Golden Hill Venture Camp 607247 6803727 60s  465 380 410 350 575 Reportedly tank still in 
place - unknown location NO Hydrocarbons (fuels, oils)

UST2 Former Fire Hall 607195 6804268 50s 350 605 670 580 565  Reportedly tank still in 
ground - east of building NO Hydrocarbons (fuels, oils)

Leach Pits

P1 Day Care (Old Allen St # 19) 607658 6803817  - 375 45 30 80 255 in winter, pumped out 1 per 
week YES (KFN-F, MV-A)

Biological (bacteria, viruses, protozoa), and 
chemicals (household cleaning agents, 

nitrates, phosphates) 

P2 Teachery (Old Allen St. # 17) 607680 6803797  - 410 85 35 125 275 in winter, pumped out 1 per 
week NO Biological (bacteria, viruses, protozoa), and 

household chemicals (cleaning agents) 
Septic Tanks within Capture Zones

P3 Waste and water House     (Well KFN-F) 607611 6803836  - 335 5 85 25 240 Currently on Site YES (KFN-F, MV-A)
Biological (bacteria, viruses, protozoa), and 

chemicals (household cleaning agents, 
nitrates, phosphates) 

P4 Residential (Old Allen St # 22) -             
east of Well KFN-F 607586 6803811  - 340 20 80 15 255 Currently on Site YES (KFN-F, MV-A) Biological (bacteria, viruses, protozoa), and 

household chemicals (cleaning agents) 
Septic Fields

P5 Former Golden Hill Venture Camp 607271 6803795 not used 395 340 380 310 515 Currently on Site NO
Biological (bacteria, viruses, protozoa), and 

chemicals (household cleaning agents, 
nitrates, phosphates) 

P6 Dukes Store 607129 6803484 1999 - 2006 720 575 585 555 810 Currently on Site NO Biological (bacteria, viruses, protozoa), and 
household chemicals (cleaning agents) 

Former Military Generation Station

I1 Former Military Generator Station 606702 6804320 50s 780 1025 1080 980 1030
No debris left (except for 

cement block where 
Generator was housed)

NO
Hydrocarbons (fuels, oils, lubricants), 

chemicals (herbicides, pesticides), PCBs and 
metals

I2 Potential Development adjacent to Water Truck 
Garage (Industrial and/or Commerical Activity)  -  -  - 115 5 100 5 170  - YES (KFN-F, MV-A)

Waste leachate, biological (bacteria, viruses, 
protozoa), hydrocarbons (fuels, oils, 

lubricants), chemicals (pesticides, herbicides, 
cleaning agents) and metals

Abandoned Wells

KFN-I Abandoned well reported to exist south of 
Community Hall ? ? ? <50 ? ? ? ?

May still have pump in well. 
Not properly 

decommissioned.
Possibly (KFN-C)

Could provide potential conduit for any 
biological or chemical contaminant to travel to 

aquifer.

Note:

All APECs are shown on Figure 2 

Green highlighting indicates that potential contaminant source is within capture zone of existing well.
Yellow highlighting indicates that potential contaminant source is within capture zone of proposed  new well.

Approximate Distance From Well (m)

Table 2: Areas of Potential Environmental Concern (APECs)
Kluane First Nation, Burwash Landing, YT



TABLE 6: PROTECTIVE AND PREVENTATIVE MANAGEMENT STRATEGIES 
Action • Relocate Water Truck Garage’s AST to other side of building; 

• Relocate livestock pen in the event that site MV-B is selected; 
• Locate and properly decommission abandoned well KFN-I; 
• Replace improperly constructed septic systems with properly 

constructed septic tanks (APECs P1 and P2); 
• Implement a septic tank monitoring program; monitor levels, extra care 

on pump-outs; develop owner awareness programs of septic tanks; 
• Purchase or form a land development agreement with the owners of 

the land to the west of KFN-F and MV-A so as to protect and manage 
the wellhead and capture zones from commercial and industrial 
development to the west;  

• Consider replacing well enclosures for KFN-F and KFN-G; 

• Complete some re-grading around KFN-F to promote positive 
drainage away from well – a swale between the water building and the 
well house should be constructed to divert flow away from the 
wellhead; 

• Initiate guidelines or by-laws to control and mitigate  potential 
development activities; 

• Lock all wells and pump houses; 
• Fence around wellheads and pump houses; 
• Post signs around wellhead area; and, 
• Prepare and make readily available a spill contingency plan and contact 

list. 
Management • Educate maintenance staff and community members regarding risks; 

• Incorporate AWHPP into KFN Community Development Plan; 

• NO septic fields; 
• NO residential, commercial and industrial development; 
• NO installation of USTs; 
• NO livestock operations and manure pile storage; 
• NO landfills or sewage lagoons; 
• NO storage of commercial and industrial chemicals (fertilizers, 

pesticides, salt, cleaning products, fuels, lubricants, etc); 
• NO storage of contaminated soils and/or water; 

• Minimize commercial and industrial activity; and,  
• Minimize or restrict pesticide and herbicide use. 
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PHOTOGRAPHS 



Photograph 1
Water Truck Garage; Septic tank located in front of Garage (March 21, 2007)

Photograph 2
Community Well KFN-F well enclosure (right) (March 21, 2007)

EBA File: W23101003
June 2007

Septic Tank



Photograph 3
AST adjacent to Water Truck Garage and KFN-F (March 21, 2007)

Photograph 4
200 L fuel drums adjacent to the west die of the Water Truck Garage; no secondary containment. (March 21, 2007)

EBA File: W23101003
June 2007

Leak Area



Photograph 5
Livestock pen located to the west and within the capture zone of MV-B (March 21, 2007)

Photograph 6
Former solid waste dump located on the west end of Burwash Landing (March 21, 2007)

EBA File: W23101003
June 2007



Photograph 7
Community Well KFN-C (March 21, 2007)

Photograph 8
Community Well KFN-G (March 21, 2007)

EBA File: W23101003
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APPENDIX 
APPENDIX A KLUANE FIRST NATION COMMUNITY WELL LOGS (KFN-F AND KFN-G) 
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APPENDIX  
APPENDIX B GROUNDWATER MODEL CONFIGURATION AND CALIBRATION 

Table B1  Well Survey Information 
Table B2 and 3 Intrinsic Susceptibility Index 
 
Figure B1 Plan View of Model Domain  
Figure B2 Profile view of column 42 
Figure B3 Model Output – KFN F,C and G, 1 year 
Figure B4 Model Output – KFN F,C and G, 5 year 
Figure B5  Model Output – KFN F,C and G, 10 year 
Figure B6 Model Output – MV-B, 1 year 
Figure B7 Model Output – MV-B, 5 year 
Figure B8  Model Output – MV-B, 10 year 
 
 
 



EBA File:  W23101003
July 2007

1 of 1

Survey Location
Intermediate Fore Site 

(IFS) Back Site (BS) Fore Site (FS)
Height of 

Instrument Elevation

Depth to 
Groundwater 
below Casing 

(m)

GW 
ElevationA    

(m-asl)

KFN-H casing 1.217 799.217 798 2.485 795.52

TP1 1.493 799.217 797.724
TP1 1.435 799.159 797.724

TP2 1.334 799.159 797.825
TP2 1.38 799.205 797.825

KFN-G 1.395 799.205 796.43 3.874 792.56

TP3 0.645 799.205 798.56
TP3 1.296 799.856 798.56

TP4 1.202 799.856 798.654
TP4 1.061 799.715 798.654

KFN-F concrete 1.217 799.715 798.498
KFN-F casing 0.716 799.715 798.999 11.87 787.13

TP5 1.745 799.715 797.97
TP5 0.194 798.164 797.97

TP6 4.06 798.164 794.104
TP6 0.14 794.244 794.104

TP7 2.705 794.244 791.539
TP7 1.476 793.015 791.539

TP8 1.51 793.015 791.505
TP8 0.333 791.838 791.505

TP9 4.835 791.838 787.003
TP9 0.208 787.211 787.003

TP10 2.247 787.211 784.964
TP10 1.457 786.421 784.964

KFN-B 1.015 786.421 785.406 4.48 780.93

TP11 4.685 786.421 781.736
TP11 0.83 782.566 781.736

Kluane Lake 1.78 782.566 780.786 0 780.79

TP7 1.476 793.015 791.539

TP12 0.75 793.015 792.265
TP12 2.405 794.67 792.265

TP13 0.06 794.67 794.61
TP13 2.168 796.778 794.61

TP14 2.305 796.778 794.473
TP14 2.379 796.852 794.473

Firehall Floor 1.377 796.852 795.475
Firehall Well casing -1.065 794.41 6.69 787.72

TP15 1.601 796.852 795.251
TP15 2.875 798.126 795.251

TP16 0.445 798.126 797.681
TP16 1.855 799.536 797.681

Survey Post 1.86 799.536 797.676

TP17 0.22 799.536 799.316
TP17 1.157 800.473 799.316

GHV Well 0.212 800.473 800.261 0.82 799.44

TP18 0.795 800.473 799.678
TP18 2.575 802.253 799.678

TP19 1.619 802.253 800.634
TP19 0.655 801.289 800.634

TP20 2.462 801.289 798.827
TP20 1.724 800.551 798.827

CLS Pin 1.37 800.551 799.181

TP21 2.221 800.551 798.33
TP21 0.774 799.104 798.33

KFN-H 1.111 799.104 797.993
Note:  A)  Elevations are relative to KFN-H which was assumed to be 798.00 masl based on topography maps.

2.54

Table B1:  Well Survey Information



EBA File:  W2310003
June, 2007

Effective 
Thickness (a) Description K factor (b) (a*b)

from to

0.0 1.2 1.2 SILT, fine sand 4 4.9
1.2 2.4 1.2 GRAVEL 1 1.2
2.4 47.9 45.4 Till gravelly, permafrost 3 136.3

47.9 53.0 5.2 SILT, trace gravel, permafrost 4 20.7
53.0 58.5 5.5 silty GRAVEL, permafrost 2 11.0
58.5 61.0 2.4 GRAVEL 1 2.4

177

Effective 
Thickness (a) Description K factor (b) (a*b)

from to

0.0 1.8 1.8 SAND, GRAVEL, SILT 2 3.7
1.8 7.3 5.5 GRAVEL, SILT 2 11.0
7.3 45.1 37.8 clay Till, permafrost 5 189.0

45.1 47.0 1.8 CLAY  8 14.6
47.0 47.9 0.9 SAND and GRAVEL 1 0.9

Notes: 219
Low (> 80), Medium(30 to 80), high (0 to 30)
KFN Aquifer Intrinsic Vulnerability is very low.
ISI Method from Ontario Minisrtry of Environment (November, 2001)

Interval

Table B2 - Kluane Aquifer Vulnerabilty -  Instrinsic Susceptibility Index for Confined Aquifer at KFN-F

Interval

Table B3 - Kluane Aquifer Vulnerabilty -  Instrinsic Susceptibility Index for Confined Aquifer at KFN-G
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APPENDIX 
APPENDIX C CONTAMINATED SITE AND SPILL SEARCH RESULTS 

Search results from: 

1) Marlene Sparks of Yukon Government for AST/UST search within Burwash Landing, YT. 

2) Nathalie Lower of Yukon Government for Spill Records search up to 2001 in Burwash 
Landing, YT. 

3) Matthew Nefstead of Yukon Government for CSR and Devolution Search in Burwash 
Landing, YT. 

 



Tammera Kostya 

From: Marlene.Sparks [Marlene.Sparks@gov.yk.ca]

Sent: Wednesday, February 07, 2007 8:39 AM

To: Tammera Kostya

Subject: RE: AST/UST search_Burwash Landing, YT

Page 1 of 2AST/UST search_Burwash Landing, YT

6/15/2007

Hello Tammera 
  
I do not have any permits listed under Kluane First Nation at the locations you have listed. 
  
Marlene 
  

-----Original Message----- 
From: Tammera Kostya [mailto:tkostya@eba.ca]  
Sent: Wednesday, January 31, 2007 2:35 PM 
To: Marlene.Sparks 
Subject: AST/UST search_Burwash Landing, YT 
  
  

Hi Marlene,  

I am conducting a Wellhead Protection Plan for the Kluane First Nation Community Wells in Burwash 
Landing which require an Environmental Assessment of the area surrounding the wellheads.  Locations 
of the wells are listed below: 

Well KFN-C: E 607433 N 6804108  
Well KFN-F: E 607529 N 6803778  
Well KFN-G: E 607584 N 6803753  
Well KFN-H: E 607711 N 6803597  

  

I unfortunately do not have civic addresses however I have the legal of all lots I would like searched.  You 
will find the excel file of the lots attached.  I would appreciate a list of Above Ground Storage Tanks and 
Underground Storage Tanks on all the listed properties.  If you need any further information please feel 
free to contact me at the below number. 

Please note that your response will be included with the final report, for record keeping.  

Thanks,  

<<KFN_Lots and CLSR locations.xls>>  
___________________________________________  
Tammera Kostya, BSc  
Junior Hydrogeologist  
p. 867.668.2071 x63  •  f. 867.668.4349 •  c. 867.334.4595  
e. tkostya@eba.ca  

EBA Engineering Consultants Ltd.  



Calcite Business Centre, Unit 6, 151 Industrial Road  
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Tammera Kostya

From: Lowry,Nathalie [PYR] [Nathalie.Lowry@ec.gc.ca]
Sent: Wednesday, February 07, 2007 9:37 AM
To: Tammera Kostya
Subject: Spill Records search - Burwash Landing

Spill Report 
Information.snp

 <<Spill Report Information.snp>> Hi Tammera,

Attached are spill report summaries for incidents reported in Burwash Landing up to and 
including 2001.  For information after 2001 please contact Matthew Nefstead at Yukon 
Government Environmental Programs (667.5076).

__________________________________________________
Nathalie Lowry, B.Sc., M.G.I.S.
Environmental Emergencies Program - Yukon Environment Canada - Environmental Protection 
Operations
91782 Alaska Hwy, Whitehorse, YT  Y1A 5B7
Phone: 867.667.3405   Cell: 867.333.9917  Fax: 867.667.7962
Email: Nathalie.Lowry@ec.gc.ca
__________________________________________________
  



Spill Report Information

Emergencies Program - Yukon Section
91782 Alaska Highway, Whitehorse, YT Y1A 5B7
PH: 867.667.3400  FAX:  867.667.7962

Spill # 0134

Jurisdiction Yukon

Community Burwash Landing

Address

Highway

Milepost

Feature Burwash Landing

Location / Cause heating tank for Hotel

Incident Date 7/23/2001

Lead Agency Yukon Government - Environmental Programs

Other Agency

Amount 7000

Units Litres

Quantity Estimate

Release Leaked

Addl Quanitity Info  

Concentration

Units

Phase Liquid

Major Contaminant Furnace Oil

2nd Contaminant

3rd Contaminant

4th Contaminant

Outcome Sunday had 2500 L - ordered 5900 L - this Sunday tank empty - lost all 
the fuel - tank being dug out - looking for place to put it - no further 
information on file

Wednesday, February 07, 2007 Page 1 of 4



Spill Report Information

Emergencies Program - Yukon Section
91782 Alaska Highway, Whitehorse, YT Y1A 5B7
PH: 867.667.3400  FAX:  867.667.7962

Spill # 0321

Jurisdiction Yukon

Community Burwash Landing

Address

Highway

Milepost

Feature Burwash Landing

Location / Cause Burwash Landing campsite - Alaska Hwy N - right side - Golden Hill 
Ventures construction camp - leaking spout on fuel truck

Incident Date 7/8/2003 5:00:00 AM

Lead Agency Yukon Government - Environmental Programs

Other Agency

Amount 650

Units Litres

Quantity Estimate

Release Spilled

Addl Quanitity Info

Concentration

Units

Phase Liquid

Major Contaminant Diesel

2nd Contaminant

3rd Contaminant

4th Contaminant

Outcome delivery spout on truck was not latched properly - clean-up equipment 
on way to site - no further information on file
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Spill Report Information

Emergencies Program - Yukon Section
91782 Alaska Highway, Whitehorse, YT Y1A 5B7
PH: 867.667.3400  FAX:  867.667.7962

Spill # 9830

Jurisdiction Yukon

Community Burwash Landing

Address

Highway

Milepost

Feature Burwash Landing

Location / Cause old fire hall building next to Kluane Lake - near Burwash Resort - 
possible LUST

Incident Date 6/10/1998

Lead Agency Yukon Government - Fire Marshall

Other Agency Environment Canada - Environmental Protection Service

Amount

Units

Quantity Unknown

Release Leaked

Addl Quanitity Info  

Concentration

Units

Phase Liquid

Major Contaminant Furnace Oil

2nd Contaminant

3rd Contaminant

4th Contaminant

Outcome lake shore showing signs of contamination ~20 ft from UST - 40-50 ft 
to Kluane Lake - 5 m to nearest water well - Fire Marshall tested tank - 
not leaking - their file closed
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Spill Report Information

Emergencies Program - Yukon Section
91782 Alaska Highway, Whitehorse, YT Y1A 5B7
PH: 867.667.3400  FAX:  867.667.7962

Spill # 9846

Jurisdiction Yukon

Community Burwash Landing

Address

Highway

Milepost

Feature Burwash Landing

Location / Cause Burwash Landing Garage - Burwash Fuels - valve left on on 10,000 ga 
fuel storage tank

Incident Date 11/10/1998

Lead Agency Yukon Government - Fire Marshall

Other Agency

Amount 1000

Units Gallons (US, liquid)

Quantity Estimate

Release Spilled

Addl Quanitity Info  

Concentration

Units

Phase Liquid

Major Contaminant Diesel

2nd Contaminant

3rd Contaminant

4th Contaminant

Outcome fuel running down road 1/4 mile towards Lodge - not threatening lake - 
Ollie to put 'speedy dry' on spill tomorrow - is on frozen ground - YG-
FM to investigate further
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Tammera Kostya 

From: Matthew.Nefstead [Matthew.Nefstead@gov.yk.ca]

Sent: Thursday, February 01, 2007 1:50 PM

To: Tammera Kostya

Subject: RE: CSR and Devolution Search_Burwash Landing, YT

Page 1 of 2CSR and Devolution Search_Burwash Landing, YT

6/15/2007

Tammera, 
  
I have information on the following sites that appear to be within the area in question. Please note that a lack of 
information on any of the sites in question does not necessarily indicate that the sites are free of contamination. 
You may wish to also contact Nathalie Lowry at Environment Canada, as they maintain a separate spills database 
and may have information we do not. 
  
Coordinates for all sites are approximate. 
  
HJ040: “Old Dump Site, Burwash, AES#27”, E 606494 N 6804326. Information attached. The 1997 PEI report 
noted in the attached document is on file. 
  
Spill 03-21: Occurred on July 8, 2003. 650 L diesel spilled at the Golden Hill Ventures construction camp at 
Burwash Landing, km 1759 Alaska Highway. The affected soil was stockpiled. A relocation permit (4202-23-059) 
was issued on Oct 3, 2003 to Golden Hill Ventures Ltd. which, among other sites, authorized the relocation of 60 
cubic metres of hydrocarbon-contaminated soil from the Burwash Camp. Confirmation of the volume relocated 
and the analytical results for the soil are not on file. 
  
Please contact me if you have any questions or need further information in the future. If you’d like to come by this 
afternoon or any time tomorrow, I’ll have our files for both of your requests ready for you. 

Matthew Nefstead 
Contaminated Sites Analyst 
Yukon Department of Environment (V-8) 
(867) 667-5076  
   

-----Original Message----- 
From: Tammera Kostya [mailto:tkostya@eba.ca]  
Sent: Wednesday, January 31, 2007 2:35 PM 
To: Matthew.Nefstead 
Subject: CSR and Devolution Search_Burwash Landing, YT 
  
  

Hi Matthew  
I am conducting a Wellhead Protection Plan for the Kluane First Nation Community Wells in Burwash 
Landing, Yukon which requires an Environmental Assessment of the area surrounding the wellheads, as 
discussed yesterday by phone.  I unfortunately do not have civic addresses however I have the legal of all 
lots I would like searched.  You will find the excel file of the lots attached.  Location of the wellheads are: 

Well KFN-C: E 607433 N 6804108  
Well KFN-F: E 607529 N 6803778  
Well KFN-G: E 607584 N 6803753  
Well KFN-H: E 607711 N 6803597  
The lots listed are the surrounding areas around each well system which basically consists of Burwash 
Landing.  I am not sure if you search by individual lots or by area search based on geographical location 



with a search radius of 1.5 km?  So I've supplied both.  

I would like to confirm that these sites (listed in the excel file attached) are not designated as 
contaminated sites and to note if there have been any spills on or adjacent to any of these sites. 

I would also appreciate a search of any devolution sites within the Burwash Landing area.  My concern is 
more for any sites that are located within Burwash Landing and south of the Town towards the Alaska 
highway.  Could you please conduct a search area encompassing the Burwash Landing and surrounding 
area with a search area defined by: 

Corner          Easting         Northing  
   NE           607149          6806016  
  NW            606012          6805912  
  SW            605770          6803994  
  SE            607351          6804064  
Thank you for your assistance.  If you need any further information, please feel free to contact me at the 
number below.  Please note that your response will be included with the final report, for record keeping. 

<<KFN_Lots and CLSR locations.xls>>  

___________________________________________  
Tammera Kostya, BSc  
Junior Hydrogeologist  
p. 867.668.2071 x63  •  f. 867.668.4349 •  c. 867.334.4595  
e. tkostya@eba.ca  

EBA Engineering Consultants Ltd.  
Calcite Business Centre, Unit 6, 151 Industrial Road  
Whitehorse, Yukon  Y1A 2V3  •  CANADA  

CREATING AND DELIVERING BETTER SOLUTIONS  
www.eba.ca  
____________________________________________
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Yukon Contaminated Site

Report printed on 01 Feb 2007

CSR File Number:

HJ040Site ID Number:

Site Name: Old Dump Site, Burwash, AES#27

Public Registry:Information last modified on 05 Jan 2005, 14:51:04

District: Haines Junction

Easting: 606493.7791

Northing: 6804325.8822Zone 7V

Visual Impact: Low

Distance to Surface Water: high water mark - 5

Land Tenure

Devolution Site Status:

Site Occupants

General Description

Latitude:

Longitude:

Site Access: Road  Name of access route: Alaska Highway

Distance to Residence: 0 - 500 m

Date

Traditional Territory

Sites Not Requiring Remediation

Legal Description:

       actual distance (m):

61° 21' 30" N

139° 0' 30" W

UTM

Location and Access

NTS sheet: 115 G/06

Civic Description:

Contaminated Site Regulation (CSR) Status

Federal Status

Description

Follow-up action plan details

Depth to Ground Water (m):

Occupant To date Activity 3From date Activity 2Activity 1

Potential Concerns

Owner End date

Area of site (m²): 00,000

Solid waste landfill? N

Land Uses Water Uses CSR Status Orders issued

Military Active Dump23 Apr 1905

WWII LOCATION OF A PAN AMERIACAN CONSTRUCTION BUILDING WITH A BORROW PIT ACROSS THE ROAD.  ACCESS 
ROAD NOW A RESIDENTIAL STREET IN BURWASH LANDING.  LABERGE FALL 1996 NOTE A SOUTHERN CLEARING WITH 
NEW CONSTRUCTION WASTE, OLD DUMP WITH SOME METAL WASTE VISIBLE.  SOIL SAMPLES INDICATED PCB AND 
ORGANOCHLORINE PESTICIDE BELOW DETECTION LIMITS, HYDROCARBONS PRESENT BUT BELOW CCME CRITERIA.  
VEGETATION: WILLOW, GRASS AND WHITE SPRUCE.  SEE ASSESSMENT #A-27-96

GENERAL ACCESS: SEE ASSESSMENT# A-27-96;   ON BOTH SIDES OF OLD ACCESS ROAD TO BURWASH LANDING JUST 
NORTH OF ALASKA HIGHWAY.

14 Jun 1999 In accordance with  CCME Assessment Criteria, this site does not represent an environmental hazard or 
health risk. Only aesthetics are affected and no action is required.

Federal DIAND

Kluane

White River

05 Jan 2005 Test results available
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Yukon Contaminated Site

Report printed on 01 Feb 2007

CSR File Number:

HJ040Site ID Number:

Site Name: Old Dump Site, Burwash, AES#27

Public Registry:Information last modified on 05 Jan 2005, 14:51:04

Contaminants Hazards Structures Waste Material

Documentation

Monitoring and Inspections

Comments and Recommendations

Date Inspected by Observations Next visit

Reports

Maps and Photos

Year Description File nameType

Year Title Reference numAuthor Location

01 Sep 1997 LABERGE 
ENVIRONMENTAL  
SERVICES

Hydrocarbons Excavations - Basement Buildings

Scrap Metal

Contaminants

LABERGE 1997 RECOMMENDS THAT THE HYDROCARBON LEVELS ARE LOW, BELOW CCME CRITERIA.  MINOR 
LANDSCAPING COULD BE ACCOMPLISHED.

Jan. 5/05: Reviewed for CSR status.  Laberge 1997 report found only low levels of hydrocarbons.

c1997_21Laberge Evironmental 
Services

PEI at Sites 1(WL066), 2(WL067), 27(HJ040) 
& 29(HJ042)

1997 AES, DIAND

HJ040c02Old dumps near Burwash Landing II1947Airphoto

HJ040c01Old dumps near Burwash Landing I1987Airphoto

Site plan1997 HJ040b01Map

HJ040a01metal waste1997Photo
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