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Note: Individual
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Note: Appendix numbers correspond with the sections of report pertaining to each system. For
example, Appendix A6 provides the supporting data for site M0131, and the section of the report
pertaining to this system is Section 6.
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1.0
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1.2

1.3

INTRODUCTION

Scope of Work and Terms of Reference

The scope of work for this project was to conduct professional assessments of the wells,
water systems and water sources for Government of Yukon maintained buildings in the
“Western Region” as defined in the Request for Proposal (RFP) “Small Public Water
Drinking Water System Assessment — Yukon Government Maintained Buildings — 2005”.
The RFP, and the EBA project team’s proposal (EBA, February 2005) formed the Terms of
Reference (TOR) for this study. In accordance with the TOR, the assessments were
comprehensive and the reporting includes information, observations, comments,
recommendations and plans/sketches for the water sources, infrastructure and distribution
systems. The recommendations include Class D cost estimates to upgrade water systems to
meet the new draft regulations - Draft Guidelines for Part 111 — Small Public Drinking
Water Systems. Comparison of well construction with the Canadian Groundwater
Association Guidelines for Water Well Construction, and comparison of water quality
results with the Guidelines for Canadian Drinking Water Quality are included for each
system. This report provides a summary of the assessment results and recommendations
and costs for the Western Region.

Authorization

The project team consisting of EBA Engineering Consultants Ltd. (EBA), Dayton and
Knight Ltd. (D&K) and Aqua Tech Service and Supply (ATSS) was authorized to complete
the work program in accordance with the TOR. EBA, as the consulting team
representative, signed a contract (GN04556521-40319) with the Property Management
Agency (PMA) of the Government of Yukon (YTG) on March 8" 2005 to provide
consulting services to conduct the Small Public Drinking Water Assessments as per the
submitted proposal, fees and disbursements.

Public Drinking Water System Regulations and Guidelines

Since the tragedy of the Walkerton water supply contamination issue, jurisdictions across
Canada have adopted the “Source to Tap, Multi-barrier” approach in assessing, planning
and designing water supply systems. The Yukon has followed in step with the rest of
Canada in the development of several key guidelines for regulation. The following two
draft drinking water guidelines for regulation to be enacted under the Public Health and
Safety Act (Yukon), were released in April 2004:

e Public Drinking Water Systems Regulations; and,
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e Bulk Delivery of Drinking Water Regulations.

As well, the Yukon Government has recently developed Draft Guidelines for Part 111 —
Small Public Drinking Water Systems, which were referenced during this study. We
understand that these draft guidelines are still under review.

Each of these draft regulations specify requirements in the areas of source protection,
training, permitting, engineering assessments, equipment, disinfection and treatment,
operation and maintenance, sampling and analysis, record-keeping, and emergency
planning. All remedial measures and feasibility assessments completed in this study are
consistent with the requirements of Yukon legislation.

The Canadian Drinking Water Quality Guidelines (CDWQG) are referenced for the
analysis of water quality data. These guidelines are amended periodically, and the most
recent version (April 2004) was used for this study.

Methodology

The following sections describe the methodology used for completing the scope of work in
accordance with the Terms of Reference.

1.4.1 Meeting #1: Project Kick-off

A project “Kick-Off” meeting was held on March 16", 2005 following award of the
contract to introduce the project team members and discuss the Terms of Reference. EBA
representatives Ryan Martin and Matt Pye, ATSS representative Bert Albisser, and YTG
representatives Tom Renwick and Nick Barnett attended the meeting. The civil/mechanical
engineering representatives of the team (D&K) attended by teleconference. Project team
introductions, access to background information (water quality results, well records),
proposed mapping, schedule and billing was discussed.

1.4.2 Information Collection and Review
The assessment began with the compilation and review of all relevant information including

previous reports, site plans, air photos, well logs, pump testing results and water quality
data.
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An evaluation of all existing water quality information available from a previous study
(Collection of Water Samples for Bacteriological Testing, Chemical and Physical
Parameter Testing — Various Locations, Yukon — YTG Contract 2004) was undertaken
prior to the field program. The purpose of this review was to identify wells that may be
impacted by various potential sources of contamination in order to determine the additional
water quality parameters necessary to evaluate treatment/disinfection options. The
available water quality information was assessed for compliance with the Guidelines for
Canadian Drinking Water Quality criteria. EBA prepared a letter dated April 7%, 2005 for
YTG Property Management Agency titled Recommendations for Additional Analytical —
Small Public Drinking Water System Assessments — Government of Yukon Maintained
Buildings — 2005. The letter provided recommendations and estimated costs for additional
sampling, field chemistry and laboratory analyses.

1.4.3 Meeting #2: Pre-Assessment

Following the collection and review of available information pertaining to the subject water
systems, a meeting was held in Whitehorse with YTG, EBA and ATSS representatives on
May 5, 2005. Each of the regional managers attended.

The findings of the analytical review were discussed, with particular attention given to the
recommendations for additional water quality sampling. Laboratory and courier cost
estimates for the additional analyses were presented at the meeting, along with contact
information for personnel involved in the project.

Specific aspects of the field program were discussed including site access and the
standardized reporting format for each system. Also, the sequence of regions to be
evaluated was determined based on priority of expected high-risk deficiency upgrades and
level of risk. It was decided that the first region to be assessed would be the Whitehorse
Region, followed by the Eastern Region, Western Region and the Northern Region.

1.4.4 Assessment Team

For system assessment, a project field team consisting of an EBA hydrogeologist (Ryan
Martin, P.Eng.), an EBA Field Technician (Luke Lebel) and one senior Aqua Tech
personnel (Bert Albisser) was utilized. The primary responsibility of EBA personnel
during the field assessments was the evaluation of well construction and location. All
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potential sources of contamination within 150 m of subject wells with specific attention to
the 30 m surrounding the well were identified during the system assessments.

The primary responsibility of Aqua Tech personnel (Bert Albisser) during the field
assessments was the accurate documentation of the distribution and treatment/disinfection
systems, including general condition and maintenance requirements. Aqua Tech personnel
provided a preliminary evaluation of the system to EBA and D&K and assisted with
detailed evaluation and development of recommendations.

D&K personnel provided technical advice by correspondence, as needed during the water
system assessments, and were not required to visit the sites.

1.4.5 Wellhead Inspections and Water Supply Source Evaluations

For each of the subject wells, the field investigation began with a site reconnaissance to
assess general site conditions, topography, surface drainage patterns and exposed
sediments. The major focus of the reconnaissance was identification of potential sources of
contamination that may not have been previously identified through research prior to the
field assessment.  Separation distances were measured to all potential sources of
contamination within 150 m of the well, including septic fields, sewage lagoons,
cemeteries, landfills, buildings, roads, fuel storage tanks and other sources of potential
contamination. This information is presented in the individual sections for each water
system on digital, scaled site plans developed for the subject sites. Groundwater flow
directions are inferred where possible within the report based on topography and proximity
to surface water bodies, as well as previous work.

Following the site reconnaissance, a detailed inspection of the water supply system was
undertaken. Where possible, the following information was obtained for each well:

e Wellhead construction, enclosure, piping, cleanliness and the buildings served;

e GPS coordinates at each wellhead,

e GPS coordinates for septic fields or other potential contaminant sources within
150 m of each wellhead,

¢ Digital photographs of wellheads and any potential contaminant sources;

e Surface completion details relevant to the security and operation of the well,

e Assessment of all well enclosures;

e Completion of wellhead check lists for each well incorporating the following items:
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1.4.6

o Compliance with the Canadian Groundwater Association Guidelines for Water
Well Construction, including existence of casing seals (if possible) and height
of casing above ground surface;

o0 Casing type and diameter;

o0 Type and condition of well cap;

o0 Potential for ponding of surface drainage at wellhead,

o Qualitative description of water quality concerns if possible (e.g. staining,
odours);

o Description of system deficiencies and digital photographs illustrating
deficiencies;

0 Wellhead accessibility for rehabilitation, pump removal, inspections, etc.;

o Site sketch illustrating location of well in relation to buildings and nearby
potential contaminant sources within 150 m (as described above, information
will be transferred to a digital site plan modified from an air photo base plan);
and,

0 Water level measurements, and the depth of the well measured where possible.

During the well inspections, water quality samples were collected as required, to augment
existing water quality information available for the subject systems.

Distribution and Treatment System Evaluations

Agua Tech personnel documented the existing water supply distribution and
treatment/disinfection systems. Where possible, the following information was collected
for each system:

Type and condition of pump, including make and model;

Type and condition of controls;

Type and condition of distribution piping, fittings and connections;

Type and condition of water treatment systems, including make and model;

Type and condition of disinfection systems, including make and model;

Type and condition of freeze protection; and,

Digital photographs illustrating piping, controls and treatment/disinfection systems,
including deficiencies and general layout.

This information is presented on system schematics of the complete water supply systems,
along with supporting tables that include all pertinent information related to the water
supply source, well, distribution and treatment/disinfection systems. This information is
presented in an individual appendix assigned for each site.

In addition to the above information, on-site water testing was performed for systems with
operational chlorine disinfection systems. This was done using a chlorine test kit capable
of reading in the range of 0.0-to 3.5 mg/L free chlorine. Chlorinated systems were assessed
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for compliance with the Draft Guidelines for Part 111 — Small Public Drinking Water
Systems, which requires a free chlorine residual of 0.4 mg/L for bulk water delivery, and a
minimum of 0.2 mg/L for piped water distribution systems servicing five or more
connections. Field parameters such as pH, electrical conductivity (EC), Total Dissolved
Solids (TDS) and temperature were also obtained at all sites.

1.4.7 Draft Report Preparation and Cost Estimates for Western Region

This report includes the assessment results and recommendations for upgrades to address
deficiencies in a prioritized manner as requested in the Terms of Reference. Deficiencies
are identified with respect to the requirements stipulated in the Canadian Groundwater
Association Guidelines for Water Well Construction and the Draft Guidelines for Part 111
— Small Public Drinking Water Systems. Upgrades are recommended to address these
deficiencies, in addition to other improvements that may be warranted. Where appropriate,
alternative upgrade options are provided. All recommendations include Class D cost
estimates, and are classified according to the following three categories:

e Priority 1: Recommended upgrades and estimated costs to address potential
immediate risk deficiencies (high hazards);

e Priority 2: Recommended upgrades and estimated costs to address remaining
potential medium and high risk deficiencies (medium and high hazards); and,

e Priority 3: Recommended upgrades for typically low risk issues (low hazards), or
recommended mechanical and functional upgrades and estimated costs.

The water system deficiencies identified during this study are typically hazard conditions,
where risk could exist if there is exposure. For simplicity within the document, a “high
risk”, implies that there is a high hazard condition (e.g. no cap on casing) that could pose a
high risk if there was an exposure event (e.g. surface water or vermin entering casing).
Likewise, other levels of risk and exposure are also referred to in the same manor.

The Draft Report for the Western Region Assessments was submitted to PMA in September
2005. This final report has been updated to make it relevant to the revised draft SPDWSR,
to include some additional assessment work that has been completed since the draft reports
were submitted, and to make editorial and formatting changes where required. In
accordance with the TOR, two copies of this final report have been prepared for PMA. One
copy is also maintained at the EBA Whitehorse office. PDF copies of the report in its
entirety have also been provided on compact disk to PMA.
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1.4.8 Nomenclature and Report Format

This study involved collecting, compiling and reviewing a large amount of data. In labeling
the data, EBA used the YTG building numbering classification for system, well and sample
names. Where a well served more than one building, the sample name consisted of the both
building numbers that the well serves.

Originally there were to be 16 water systems to be assessed in the Western Region. The
Western Region includes the communities on the Alaska Highway west of Whitehorse
(Haines Junction, Destruction Bay, Burwash Landing and Beaver Creek). During the work
program, two additional systems (Blanchard Grader Station on the Haines Road, and the
Haines Junction Air Tanker Base) were added. This report includes water systems
servicing 18 buildings, which are reported in 18 independent sections (Section 4 through
Section 21).

The Property Management Agency has a number of individual clients, and therefore, the
report was structured so that individual reports could be extracted and compiled for each
client to maintain privacy and efficiency. The systems assessed included fire halls, schools,
grader stations, administrative offices, various living quarters for YTG employees, and an
RCMP detachment. The report is structured such that there is a separate section for each
system. Supporting assessment data was tabulated and provided in a separate appendix for
each system. Appendix numbers correspond to the section of the report for each of the
systems (e.g. Section 4 has supporting data provided in Appendix A4). Supporting tables
were named after the system for which they provide data. Each summary table has the
building number followed by the table number and each figure has the building number
followed by the figure number. The report is also provided as PDF digital files for each site
including the report section and appendix for each system.
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2.0 DISCUSSION OF PROPOSED AND EXISTING GUIDELINES

The proposed Guidelines for Part 111 — Small Public Drinking Water Systems are currently
under development by YTG Environmental Health and Social Services (EHSS). In accordance
with the Terms of Reference, these proposed guidelines (November 23, 2004) were used to
determine compliance issues with respect to the systems assessed under this program. Since the
completion of the draft reports for each Region, these guidelines were amended to a draft dated
December 22", 2005. Accordingly, the final reports were also amended to reflect the latest draft
of these guidelines. The most relevant sections of these draft Guidelines (December 22", 2005)
as well as the Canadian Groundwater Association Guidelines for Water Well Construction
pertaining to this study are summarized below:

e “Small public drinking water system” means a drinking water system which has:
a) less than 15 direct service connections to a piped distribution system; or
b) less than 5 delivery sites on a trucked distribution system.

e GUDI is an acronym for well water or groundwater under the direct influence of
surface water.

e Well water under the direct influence of surface water means the water source for a
well has been determined to be GUDI, using the Yukon’s Assessment for Well Water
or Groundwater under the Direct Influence of Surface Water (GUDI), published by
Queen’s Printer (Draft, December 22", 2005).

e According to Draft guidelines initial screening protocol, if a water source does not
meet any one of the below criteria, the source shall be either identified as GUDI, or as
potentially GUDI with further confirmatory assessment to be carried out:

e Vulnerable location or type — the water system shall not be:

a) A spring, infiltration gallery, shallow collector system or artificial
recharge system;

b) A well with a production zone less than 15m below the ground surface;

c) A well in an unconfined aquifer; or

d) A well completed in fractured or karst bedrock exposed at or near the land
surface.

e Proximity to surface water — the water source shall not be located within 60 m of
any permanent, or intermittent or seasonal surface water body, including ponds,
slough, lakes, rivers, streams, canals, lagoons, or any other surface water feature.

e Well Construction — At a minimum, the well shall meet the requirements of the
most recent version of the Guidelines for Water Well Construction, published by
the Canadian Ground Water Association.

e Water quality — The raw water from the source shall not exhibit evidence of
contamination by or from surface water (i.e., significant occurrence of insects,
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insect parts, microorganisms such as E. coli, algae, Giardia, Cryptosporidium, or
viruses; or significant and rapid shifts in water characteristics such as turbidity,
temperature, conductivity, temperature, conductivity, pH or chemistry that closely
correlate to weather or surface water conditions).

e An owner is responsible for the supply and delivery of safe drinking water to the
users.

e The owner is responsible for the maintenance and upgrade of the small public
drinking water system, as necessary, for the purpose of providing safe drinking water
to its users.

e An owner of a small water system that obtains drinking water from a groundwater
source shall:

a) Unless otherwise determined based on results of a comprehensive
hydrogeological study, ensure that the drinking water well is located a
minimum distance of:

i. 15 metres from a septic tank, sewage holding tank or contained privy;
ii. 30 metres from a soil absorption system, pit privy, or other potential
sources of pollution that may pose a health and safety risk;
iii. 120 metres from a solid waste site, dump, or cemetery; and,
iv. 300 metres from a sewage lagoon or pit.

b) Use a well, located and constructed in accordance with criteria that meets or
exceeds those outlined in the Canadian Groundwater Association Guidelines
for Water Well Construction.

e The owner of a small public water system that obtains water from a surface water
source, or uses a well under the direct influence of surface water, shall ensure
provision of treatment consisting of filtration and disinfection, or other treatment
capable of producing a safe drinking water.

e Anowner upon selecting a drinking water source shall consider a source that is
o most likely to produce drinking water of a quality that meets the Guidelines
for Canadian Drinking Water Quality, and
o s least likely to be subject to municipal, industrial and agricultural
contamination, and/or other types of contamination resulting from human
activities within the watershed.

e If Chlorine disinfection of the small public drinking water system is required, the
owner shall ensure that the free chlorine residual concentration throughout the
plumbing or piped distribution system is no less than 0.2 mg/L.

e An owner of a small public water system shall ensure that the infrastructure
protecting the wellhead, pumphouse, storage tank and/or water treatment plant is
designed and secured so as to prevent the unauthorized access by humans or entrance
of animals.
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e Particularly relevant requirements of the Canadian Groundwater Association
Guidelines for Water Well Construction are provided below:

a) Section 3.7: The casing of any drilled well shall project not less than 500 mm
above the established ground surface; and,

b) Section 4.1 and 4.2: The Guidelines for Water Well Construction consider
that properly installed water tight casing must have a 50 mm (2”) thick
bentonite, or bentonite grout seal to effectively prevent the entrance of surface
water into an aquifer, and to prevent the intermixing of formation water.

There are many other pertinent requirements involving permitting, application, system operators,
seasonal facility start up procedures, well decommissioning, water holding tank cleaning, bulk
water delivery, approvals to construct or modify etc. with the draft Part 3 — Small Public
Drinking Water Systems Regulations (SPDWSR). PMA should ensure that all water systems
serving YTG maintained buildings that fall under this regulation are in compliance with the final
version in it’s entirety.

A meeting to discuss the implications of the draft regulations on the assessment of these systems
was arranged between Ryan Martin, and an Environmental Health Officer from YTG
Environmental Health and Social Services (EHSS) on Thursday June 9th. Key points discussed
in the meeting are provided below:

1)

2)

It is the intent of the draft SPDWSR that all wells that do not have a surface casing
complete with a sanitary surface seal (grout or bentonite seal) and intact casing to 6 m
may be under the direct influence of surface water, which would necessitate further
assessment (as per the GUDI guidelines) or adequate disinfection.

The maximum acceptable concentration (MAC) for arsenic within the Canadian Drinking
Water Quality Guidelines is currently under review by Health Canada. The proposed
guideline is low (0.005 mg/L) compared with the existing MAC (0.025 mg/L). The
EHSS health officer felt that there was a very high probability of the lower guideline
being passed at any time in the near future. She indicated that there would likely be a
grace period of at least one year for systems to come into compliance. This will have an
impact on the treatment requirements for many water supply systems in the Yukon.
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3.0 APPROACH TO WATER TREATMENT/ DISINFECTION

Drinking Water Officers in some jurisdictions in BC are adopting the “4,3,2,1,0, Dual
Treatment” approach. This “multi-barrier” approach for water treatment requires 4-log (99.99%)
removal of bacteria and viruses, 3-log (99.9%) removal/inactivation of Giardia, 2-log (99%)
removal/inactivation of Cryptosporidium, turbidity less than 1 NTU, no total and fecal coliform
and dual treatment (filtration and disinfection for example). This is the approach that the project
team recommends for treatment system design for upgrades to the Yukon Small Water Systems.
We understand that there is insufficient budget to implement all suggested upgrades
immediately. Consequently, we recommend that a phased approach to treatment should also be
implemented, by mitigating the highest risk with the best value as described below.

According to Dayton and Knight, Health Authorities in BC understand the realities of limited
financial resources faced by small water systems. In such cases, the Health Authorities in BC
may accept a multi-phase treatment approach starting with some type of primary disinfection
initially, followed by additional upgrades as funds become available until full treatment (if
required) is achieved. This report has been prepared with the assumption that YTG
Environmental Health and Social Service would be amenable to this phased approach. For
example, where a water system requires wellhead upgrades and disinfection treatment such as
filtration followed by UV (based on preliminary suitability, water quality and system
characteristics), we have typically recommended a phased approach with an assigned level of
priority as described previously. For this example, the Priority 1 upgrades may include shock
chlorination (disinfection) of the well and water system, installing a properly sealed well cap and
installing a NSF/ANSI 55- certified UV system. These UV systems (with appropriate raw water
quality that in some cases may require pretreatment) are certified to provide 4-log (99.99%)
inactivation of E. coli, and 2-log (99%) inactivation of cryptosporidium and Giardia. This
interim Priority 1 upgrade measure would mitigate most risk, however, would not provide 3-log
inactivation of Giardia, nor dual treatment. During subsequent Priority 2 upgrades for the
example system above (which would happen at a later date as funds become available), the NSF
61 filtration system (to 1 micron - absolute) would be installed in advance of the filter, and the
wellhead would be upgraded (e.g., casing extension, surface seal installation). This is a practical
approach to mitigate the highest risks with the funding available on a priority basis.

Input from drinking water authorities in the Yukon regarding this proposed approach is
recommended. For example, on a case-by-case basis, drinking water authorities may agree to
treatment without the requirement for filtration to 1 micron (absolute), which would enable 3-log
inactivation of Giardia. For comparison, the City of Whitehorse does not currently provide
filtration to the 3-log level, even though it obtains water from a surface water source.
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The installation of water treatment systems are not entirely regulated in Canada and the last word
relies with the Health authorities. Health Canada recommends that water treatment systems be
NSF certified. The NSF designation for UV systems is ANSI/NSF 55, while filtration is
ANSI/NSF 61, and RO systems conform to NSF/ANSI 58. It was not within the scope of this
project to design water treatment systems, but rather to identify deficiencies, and to provide class
level cost estimates for upgrade alternatives. Where treatments system suggestions are provided
herein, they are conceptual based on preliminary information available at this time, and to be
used for estimating cost of upgrade alternatives. For all treatment system upgrades, it would be
prudent to involve a water treatment engineer in system component selection, and to consult with
the local health authorities in the process of system design. For all upgrade options, it has been
recommended to budget for a 20% engineering cost for final system design.
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4.0 BUILDING 3440: BLANCHARD GRADER STATION
4.1 Description of Existing Water Supply System

4.2

4.3

Building 3440, the Blanchard Grader Station and Building 3441, the Blanchard Living
Complex, are currently served by a water supply system that delivers water from a well of
unknown depth. Midnight Sun Drilling Company (MSD) drilled the well, however, neither
MSD nor YTG have been able to provide a log for this well. The well is located in an
enclosure off the maintenance room of the grader station. The well location and other
details about the surrounding area are provided in Figure 3440-A in Appendix A4. The
coordinates of the wellhead, as measured by a handheld GPS device, were recorded as:

e UTMZONE 8
e Northing: 6653029
e Easting: 396549

There is no treatment or disinfection system for the water supplying the maintenance
garage. As such, the kitchen area in the lounge of the Grader station receives untreated
water. The water system that supplies the living complex is equipped with a NSF 61
filtration system that is followed by a UV disinfection system and a reverse 0smosis
treatment system. The treatment system is located in the maintenance garage and post-
treatment water is stored in a 5000 L water storage tank before being piped to the living
complex. A schematic detailing the water supply system is provided as Figure 3440-B in
Appendix A4.

Description of Existing Wastewater Systems

Septic effluent from both the maintenance garage and the living complex is piped to a
communal discharge system north of both the maintenance garage and living complex. The
septic discharge system is greater than 80 m cross-gradient from the well. A site plan
showing the septic system is given by Figure 3440-A in Appendix A4.

Water Quality Results

4.3.1 Water Quality Results from Previous Sampling

Bacteriological

Nine samples were collected from the Blanchard Grader Station water system between
September 2004 and June 2005 and were tested for total coliform and E. coli by Yukon
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Environmental Health Services using the presence/absence test method. Results are
tabulated in Table 3440-1 in Appendix A4. Coliform bacteria and E. coli were reported as
absent in each of the nine samples for which results are provided.

Potability

Water samples were previously collected from the Blanchard Grader Station water system
on September 21, 2004 and June 15, 2005. The samples were submitted to Northwest Labs
in Surrey, BC and ALS Environmental in Vancouver, BC for potability analyses. The
results of these analyses are summarized in Table 3440-2 in Appendix A4. EBA reviewed
the analytical results to compare them with the Canadian Drinking Water Quality
Guidelines (CDWQG) to observe general water quality, identify and recommend additional
sampling and analytical, and to identify indicators of potential contamination. The
following observations were made:

e The raw water quality results indicated that all health based and aesthetic objectives
were met for the parameters analyzed;

e The untreated water quality results indicated that the groundwater from this well is
a calcium bicarbonate type water; and,

e The hardness (as CaCOs) of the untreated water was 198 mg/L during the first
sampling event, and is considered very hard. During the second sampling event the
hardness (as CaCO3) was 102 mg/L, and is considered moderately hard.

4.3.2 ldentification of Additional Analytical Testing Required

Additional analytical for the Blanchard Grader Station included during the water system
assessments is detailed below:

e UV absorbance and UV transmissivity, as well as tannins and lignin, to determine
potential for UV treatment as a disinfection option for this water system;

e Total organic carbon (TOC);

e Extractable Petroleum Hydrocarbon (EPH) to determine any potential impacts of
hydrocarbon contamination; and,

e Measurements in the field for total dissolved solids, conductivity, pH, and
temperature.

Additionally, as no water quality data was taken previously from the living quarters water
system, a sample was obtained for potability analysis.
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4.4

4.5

Additional Analytical Results

A water sample was obtained during the water system assessment on July 29, 2005, and
was submitted to ALS Environmental in Vancouver, BC for analysis. These results are
summarized in Table 3440-2 in Appendix A4 and the laboratory reports are included in
Appendix B. Items to note are:

e The analyses done on the water from the living complex reported the pH to be 6.10,
which is below the CDWQG aesthetic objective lower limit of 6.5. Field chemistry
done at the time of sampling, however, reported the pH to be 7.86. This shows that
the pH at the point of use is likely within the CDWQG aesthetic objective; and,

e Water quality analysis reported no other exceedences of CDWQG MACSs or
aesthetic objectives.

4.3.3 Indicators of Potential Contamination

Analytic results for EPH indicated EPH concentrations below laboratory detection limits.

Chloride, nitrate and nitrite concentrations can indicate impacts from surfacewater sources
or septic waste. Chloride concentrations were reported to be low and are considered to be
within the normal background ranges for groundwater in the area. Nitrate and nitrite
concentrations for this sample are also low and within the normal background range for this
area. These water quality results do not suggest that the aquifer from which the
groundwater is obtained for the Blanchard Grader Station is under the influence of
surfacewater sources or septic wastes.

Conceptual Hydrogeology

There is no well log available for review for this well or for any other wells in the area.
The direction of groundwater flow in the vicinity of the site as inferred from topographical
maps and aerial photographs is likely westerly towards the Blanchard River.

Potential Contaminant Sources

Potential contaminant sources from observations made during the water system assessment
are compiled in field notes in Appendix A4. Photos of potential contaminant sources are
also provided in Appendix A4.

Potential contaminant sources within 30 m of the wellhead are:
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4.6

e An above ground fuel storage tank (AST) at 21 m;
e An above ground fuel storage tank (AST) at 24 m; and,
e Afueling area at 21 m.

In addition, a tar emulsion above ground storage tank is located 31 m away from the
wellhead, and bulk fuel storage tank is located at 36 m. The bulk fuel tank is located
within a secondary containment berm to contain spillage/ leaks. The closest portion of a
septic system to the wellhead is a septic line located 30 m away. The closest septic field is
approximately 80 m away from the wellhead.

4.5.1 Spills Records and Contaminated Sites Search Results

The Government of Yukon Environmental Programs Branch and Environment Canada
Environmental Protection Branch did not identify any recorded spill events or
contaminated sites issues for this site or neighbouring sites. During the site assessment,
however, it was noted that there are monitoring wells located downgradient of the bulk fuel
storage area. The purpose of these monitoring wells is unknown, however their existence
indicates the completion of some sort of environmental investigation, likely related to the
bulk fuel storage. As the bulk fuel storage area is inferred to be significantly downgradient
of the water supply well, the risk of drinking water contamination from any existing
contamination in the area is considered to be low.

Identified Water System Deficiencies and Associated Risk

4.6.1 High and Medium Risk Deficiencies

e There is no treatment or disinfection on the water system supplying the
maintenance garage;

e There is a vehicle fueling area located approximately 21 m upgradient from the
well;

e There is no well log available to review well construction and lithology; and,

e By definition of the Draft Yukon GUDI Assessment Guideline, the well is
potentially under the direct influence of surface water because the completion depth
is unknown, and the well construction does not meet the requirements of the
CGWA Guidelines for Water Well Construction.
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4.6.2

Low Risk Deficiencies

The wellhead is only approximately 150 mm above grade, but is located in an
appropriately constructed enclosure with a low risk of flooding, and is
approximately 450 mm above the floor of the enclosure.

4.7 Mitigative Options for Deficiencies

Mitigative options were developed to address the deficiencies identified in the previous
section. Deficiencies are categorized by recommended level of priority (with Priority 1
being most critical).

4.7.1

4.7.2

4.7.3

Priority 1

Re-plumb the treated water to provide potable water to dedicated taps in the
bathroom and kitchen area of the maintenance garage.

A further attempt should be made to obtain the well record to assess aquifer and
well vulnerability. 1f a well record cannot be obtained, the overall well depth
should be determined at the very least.

Priority 2

As indicated previously, two large Enviro Tanks and a fueling area are located
approximately 20 m in a direction that is inferred to be upgradient of the well.
Although the tanks are double walled, and there is a secondary containment tray
beneath the fuel pumps, it is evident that vehicles are re-fueled in front of this
fueling area. There is a risk of overfilling, and potential contamination of the
subsurface and aquifer that provides water to the buildings at the site. It would be
prudent to relocate the fueling area downgradient, or cross gradient and at least
60 m from well to protect the water quality.

Priority 3

To limit potential contaminants entering the wellhead, or traveling down the outside
of the casing, it is recommended that the casing be extended to 500 mm above
grade, and the concrete floor elevation be raised to grade.
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4.8 Cost Estimates for Mitigative Options

Engineering costs for mitigative options are estimated to be 20% of construction costs, and
would include inspection and completion reporting. The costs for materials and labour (not
including engineering) are provided in the sections below. An additional contingency
allowance of 20% is suggested for budgetary purposes.

48.1

4.8.2

4.8.3

Priority 1

It is estimated that materials and labour to upgrade the plumbing such that the
kitchen area and washroom sink within the maintenance garage can be supplied
with treated (filtered, UV and RO) water, would cost in the order of $250 for
materials and labour.

Priority 2

To relocate the Enviro-tanks to an area that is at least 60 m west, or 30 m south of
the well location would cost approximately $600.

Priority 3

To extend the wellhead to at least 500 mm above grade, and to raise the elevation of
the concrete floor to grade level, would cost in the order of $400 for materials and
labour.
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5.0 BUILDING 3443: HAINES JUNCTION INITIAL ATTACK BASE
5.1 Description of Existing Water Supply System

5.2

Building 3443, the Haines Junction Initial Attack Base is currently on bulk water delivery
supplied by the Village of Haines Junction. The water source is from a very deep drilled
well that obtains groundwater from a deep well-protected aquifer. The Attack Base system
uses a large underground water storage tank that is located approximately 9 m from the
building. The location of the underground water storage tank and other details about the
surrounding area are provided in Figure 3443-A in Appendix A5. The coordinates of the
tank fill, as measured by a handheld GPS device, were recorded as:

e UTM ZONE 8
e Northing: 6740373
e Easting: 359760

The water is treated at the source and field chemistry results show that the residual chlorine
concentration was 0.01 mg/L at the time of the water system assessment. A schematic
detailing the water supply system is provided as Figure 3443-B in Appendix A5.

The initial attack base warehouse is located on the same property and also uses water from
a delivered source. Water is delivered to an 800 L water storage tank that is located in the
kitchen of the warehouse building. The water is treated at the source and field chemistry
indicated that the residual chlorine concentration was 0.07 mg/L at the time of the water
system assessment. A schematic detailing the water supply system for the warehouse is
provided by Figure 3443-C in Appendix Ab5.

Description of Existing Wastewater Systems

Septic effluent from the initial attack base building is discharged to an in ground disposal
septic system located south west of the initial attack base. The septic tank is approximately
28 m likely downgradient from the water storage tank and the field is located greater than
30 m from the underground tank. A site plan showing the septic system is given by Figure
3443-A in Appendix AS5.
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5.3 Water Quality Results

5.3.1 Water Quality Results from Previous Sampling

Bacteriological

Two samples were collected from the Haines Junction Initial Attack Base water system
between May 2005 and June 2005 and were tested for total coliform and E. coli by Yukon
Environmental Health Services using the presence/absence test method. Results are
tabulated in Table 3443-1 in Appendix A5. Coliform bacteria and E. coli were reported as
absent in both samples for which results are provided.

Potability

There are no previous water quality results reported for this site.

5.3.2 Identification of Additional Analytical Testing Required

As there were no previous water quality results reported for this site, a drinking water
package was collected to determine general water quality. Other additional analytical for
the Haines Junction Initial Attack Base that was identified to be included during the water
system assessments is detailed below:

e UV absorbance and UV transmissivity, as well as tannins and lignin, to determine
potential for UV treatment as a disinfection option for this water system;
e Total organic carbon (TOC); and,

e Measurements in the field for total dissolved solids, conductivity, pH, temperature
and residual chlorine concentrations.

Additional Analytical Results

A water sample was obtained during the water system assessment on July 26, 2005, and
was submitted to ALS Environmental in Vancouver, BC for analysis. These results are
summarized in Table 3443-2 in Appendix A5 and the laboratory reports are included in
Appendix B.

e At 0.0203 mg/L, the arsenic concentration was below current CDWQG MAC of
0.025 mg/L, but in exceedence of the proposed MAC of 0.005 mg/L;
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5.4

5.5

e The field pH at 8.66 was slightly higher than the aesthetic objective of 8.5, this is
considered to be within the margin of error of the instrument; and

e The laboratory water quality results indicated that there no were other exceedences
of CDWQG health based guidelines or aesthetic objectives for the parameters
analyzed.

5.3.3 Indicators of Potential Contamination

Chloride, nitrate and nitrite concentrations can indicate impacts from surfacewater sources
or septic waste. Chloride concentrations were reported to be low and are considered to be
within the normal background ranges for groundwater in the Haines Junction area. Nitrate
and nitrite concentrations for this sample were also low and within the normal background
range for this area. These water quality results do not suggest that the aquifer from which
the source groundwater is obtained is under the influence of surfacewater sources or septic
wastes.

Conceptual Hydrogeology

This system is on water delivery, and obtains water from the Village of Haines Junction
municipal well source. The village well is completed in a highly confined artesian aquifer,
the well is screened from 361.9 to 369.2 m below ground. The highly confined nature of
the aquifer that the well is completed in, and the presence of a thick sequence of fine
grained confining material provides significant protection from surficial sources of
contamination in the vicinity of the wellhead.

Potential Contaminant Sources

A water system assessment was not done at the community well and there is no information
on potential contaminant sources within close proximity of the water source. EBA has
previously completed hydrogeological assessment work for the Village of Haines Junciton,
and at the time of this work (July 2003), there were no potential contaminant sources within
at least 60 m of the community water supply.

At the site, there are some potential contaminant sources located within 30 m of the
underground water storage tank, however, they are considered to pose very limited risk to
the water quality within the underground storage tank.
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5.6

5.7

Identified Water System Deficiencies and Associated Risk

5.6.1 Highand Medium Risk Deficiencies

The following deficiencies were identified as high or medium risk for the initial attack base
main building water system:

e The water system is equipped with an underground water storage tank, and the fill
pipe and access is located in a pit below grade;

e It was reported during the water system assessment (personal comm. John
Farynowski) that there is not a proper seal between the main tank and the manhole
extension. When the water tank is over-filled into the manhole extension so that the
improper seal is submerged, soil and other material can infiltrate into the water
storage tank potentially bringing deleterious substances into the tank; and

e The residual chlorine concentration at the point of use was detected to be 0.01 mg/L
at the time of the water system assessment, below the required minimum residual
chlorine concentration at point of use of 0.2 mg/L.

The following deficiencies were identified to be high or medium risk for the initial attack
base warehouse:

e The residual chlorine concentration at the point of use was detected to be 0.07 mg/L
at the time of the water system assessment, below the required minimum residual
chlorine concentration at point of use of 0.2 mg/L.

5.6.2 Low Risk Deficiencies

e The fill pipe and vent for the warehouse are constructed of ABS piping as opposed
to PVC, and are not suitable for drinking water; and
e The arsenic concentration in the delivered water for both water systems is in

exceedence of the proposed MAC.
Mitigative Options for Deficiencies
Mitigative options were developed to address the deficiencies identified in the previous

section. Deficiencies are categorized by recommended level of priority (with Priority 1
being most critical).
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5.7.1 Priority 1

Two options have been presented to mitigate High risks associated with the existing
condition of the underground water storage tank. These include:

Option 1: Abandon the tank, and install a new tank inside the existing building. It is
possible the existing tank is significantly large for the water demand for the building. The
excess capacity may be the cause of the low residual chlorine concentration observed.
Installation of a smaller tank inside the building may mitigate the tank construction and the
low residual chlorine.

Option 2: Properly seal the manhole to the tank with fiberglass, and extend the manhole to
above ground surface to ensure that flooding cannot occur. Steam clean the tank to remove
aromatics that may be associated with curing of the fiberglass during the upgrade.

With both of these options, the tanks must be inspected and cleaned on a regular basis.

5.7.2  Priority 2

To mitigate the low residual chlorine concentration, the residual chlorine concentration in
the potable water system must be increased. This may be achieved through ensuring the
delivered free residual chlorine concentration is at least 0.4 mg/L. Alternately, to ensure
proper disinfection if it is not possible to maintain adequate chlorine concentrations at the
point of use, a UV disinfection system could be installed.

5.7.3 Priority 3

The fill pipe and vent pipe for the water holding tank in the warehouse building should be
replaced with PVC piping, and the overflow should be re-plumbed to ensure that the pipe
effectively prevents overflow within the building.

When the proposed revised MAC for arsenic comes into effect, it is likely that the Village
of Haines Junction will be required to install a Point of Entry arsenic removal system such
as an ion exchange to ensure that the arsenic concentration is maintained below
0.005 mg/L.
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5.8 Cost Estimates for Mitigative Options

Engineering costs for mitigative options are estimated to be 20% of construction costs, and
would include inspection and completion reporting. The costs for materials and labour (not
including engineering) are provided in the sections below. An additional contingency
allowance of 20% is suggested for budgetary purposes.

5.8.1 Priority 1

5.8.2

5.8.3

Option 1: A 2000 L water storage tank, and sufficiently sized jet pump, assuming
that an addition to the building will not have to be built, would cost approximately
$3,000 including installation; or

Option 2: Properly sealing the fill pipe, manhole and extending them to above
grade with a proper enclosure would likely cost in the order of $2,000.

Priority 2

If the residual chlorine issue can be resolved by ensuring that the chlorine
concentration of the delivered water is greater than 0.4 mg/L, or, through Option 1 —
installing a smaller tank, then there will be no additional cost associated with this
deficiency. In the event that it is not possible to maintain residual free available
concentrations above 0.2 mg/L at the point of use, it may be prudent to install a UV
disinfection system. Based on the water quality, it appears that pretreatment would
not be required. An appropriately sized UV system with a 5-micron pre-filter
(NSF 61) would cost in the order of $2,200 installed.

Priority 3

To replace the existing ABS piping with PVC, and install the overflow properly
would cost approximately $200 installed.

It is assumed that there would be no cost associated with the elevated arsenic
concentration, as this would be dealt with at the source.
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6.0 BUILDING M0131: BEAVER CREEK RCMP DETACHMENT
6.1 Description of Existing Water Supply System

6.2

Building M0131, the Beaver Creek RCMP Detachment is currently served by a water
supply system that delivers water from a 30.5 m deep well. The well is located in a pit
approximately 20 m northwest of the RCMP detachment building. The well location and
other details about the surrounding area are provided in Figure M0131-A in Appendix A6.
The coordinates of the wellhead, as measured by a handheld GPS device, were recorded as:

e UTM ZONE 7
e Northing: 6916890
e Easting: 506480

There is no treatment or disinfection system for the water supplying this system. There is a
900 L water storage tank located in a room in the rear of the detachment that was installed
when a water line between the well and the building froze during a previous winter. A
schematic detailing the water system is provided as Figure M0131-B in Appendix A6.

Description of Existing Wastewater Systems

The septic system for this site was not located during the water system assessment. There
are septic lines that were observed to have entered the ground underneath the detachment,
but it is unknown in what direction they went and there are neither septic pump outs nor
clean-outs observed on the property.

6.3 Water Quality Results

6.3.1 Water Quality Results from Previous Sampling

Bacteriological

Three samples were collected from the Beaver Creek RCMP Detachment water system
between September 2004 and June 2005 and were tested for total coliform and E. coli by
Yukon Environmental Health Services using the presence/absence test method. Results are
tabulated in Table M0131-1 in Appendix A6. Coliform bacteria and E. coli were reported
as absent in each of the three samples for which results are provided.
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Potability

Water samples were previously collected from the Beaver Creek RCMP Detachment water
system on September 28, 2004 and June 15, 2005. The samples were submitted to
Northwest Labs in Surrey, BC and ALS Environmental in Vancouver, BC for potability
analyses. The results are summarized in Table M0131-2 in Appendix A6. EBA reviewed
the analytical results to compare them with the Canadian Drinking Water Quality
Guidelines (CDWQG) to observe general water quality, identify and recommend additional
sampling and analytical, and to identify indicators of potential contamination as detailed
below:

e The turbidity during the first sampling event was 1.7 NTU (the CDWQG MAC is
1.0 NTU). During the second sampling event, however, the turbidity was below the
CDWQG MAC;

e The manganese concentration during the first sampling event was reported as
0.05 mg/L, which is equal to the CDWQG aesthetic objective of 0.05 mg/L, but was
reported as 0.044 mg/L during the second sampling event, below the CDWQG
aesthetic objective;

e The water quality results indicated that all other health based and aesthetic
objectives were met for the parameters analyzed,

e Although not above the MAC, copper was elevated with respect to general
groundwater quality for the Beaver Creek area;

e The water quality results indicated that the groundwater from which this system
receives its water supply is a calcium bicarbonate type water; and,

e The hardness (as CaCOs) was 241 mg/L during the first sampling event and 247
mg/L during the second sampling event, which is considered very hard.

6.3.2 ldentification of Additional Analytical Testing Required

Additional analytical for the Beaver Creek RCMP Detachment that was identified to be
included during the water system assessments is detailed below:

e As there had previously been an exceedence of the CDWQG MAC for turbidity, a
sample was taken to re-test for turbidity;

e UV absorbance and UV transmissivity, as well as tannins and lignin, to determine
potential for UV treatment as a disinfection option for this water system;

e Total organic carbon (TOC); and,

e Measurements in the field for total dissolved solids, conductivity, pH, and
temperature.
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6.4

Additional Analytical Results

A water sample was obtained during the water system assessment on July 27, 2005, and
was submitted to ALS Environmental in Vancouver, BC for analysis. These results are
summarized in Table M0131-2 in Appendix A6 and the laboratory reports are included in
Appendix B.

e The water quality results from addition analytical sampling indicated that all health
based and aesthetic objectives were met for the parameters analyzed.

6.3.3 Indicators of Potential Contamination

Chloride, nitrate and nitrite concentrations can indicate impacts from surfacewater sources
or septic waste. Chloride concentrations were reported to be relatively low, however, may
be elevated above normal background ranges for groundwater in the Beaver Creek area.
Nitrate and nitrite concentrations, however, for this sample were low and within the normal
background range for this area. These water quality results alone are inconclusive
regarding whether the aquifer from which the groundwater is obtained for the Beaver Creek
RCMP Detachment is under the influence of surfacewater sources or septic wastes.

Conceptual Hydrogeology

The log for this well indicates that the well is completed at a depth of 30.5 m within a
gravel aquifer. The lithology indicates interbedded gravel, clay and silt overlying the
aquifer, with permafrost encountered from 4.3 to 17.1 m. This is consistent with most well
logs in the area, which indicate that discontinuous lenses of finer-grained sediments persist
throughout the area, but in general the sediments are dominated by coarse alluvium.
Discontinuous permafrost is also interpreted to persist throughout the Beaver Creek area.
The variability of sediments overlying the aquifer indicates limited protection from
surficial sources of contamination. A hydrogeological study previously completed in the
Beaver Creek area by EBA determined that the direction of groundwater flow in the
vicinity of the site is north to northeasterly.
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6.5 Potential Contaminant Sources

6.6

Potential contaminant sources identified during the water system assessment are compiled
in field notes in Appendix A6. Photos of potential contaminant sources are also provided
in Appendix A6. There are no known potential sources of contamination within 30 m of
the wellhead. Two monitoring wells, however, were noted to exist approximatly 25 m east
of the well. The purpose of these monitoring wells should be determined, and the water
quality results (if any) for groundwater sampling from these wells should be reviewed.

The following potential sources of contamination are located within 60 m of the wellhead:

e Two above ground fuel storage tanks (AST) at 34 m;
e An above ground fuel storage tank (AST) at 48 m; and,
e A pump island at 60 m.

Additionally the Alaska Highway is located 48 m away from the well. No indications of
the location of a septic system were observed within the well vicinity at the time of site
inspection and it is unlikely that a septic system exists within 30 m of the well. However,
this should be confirmed.

6.5.1 Spills Records and Contaminated Sites Search Results

The Government of Yukon Environmental Programs Branch and Environment Canada
Environmental Protection Branch did not identify any recorded spill events or
contaminated sites issues for this site or neighbouring sites.

Identified Water System Deficiencies and Associated Risk

6.6.1 High and Medium Risk Deficiencies

e Poor wellhead completion (located in a pit below grade, pit is subject to flooding);

e There is no surface sanitary seal (grout or bentonite seal as required by the
Canadian Groundwater Association’s Well Construction Guidelines);

e By definition of the Draft Yukon GUDI Assessment Guideline, the well is
potentially under the direct influence of surface water because it does not meet the
requirements of the Guidelines for Water Well Construction;

e The exact location of the septic field and its proximity to the well is unknown;

e There are monitoring wells on the property and the purpose is unknown; this may
indicate the presence of existing or former soil and/or groundwater contamination;
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6.7

6.6.2

The pressure tanks are constructed of galvanized steel and do not meet present
plumbing code; and,
There is no treatment or disinfection system.

Low Risk Deficiencies

Although the copper concentration was not in exceedence of the CDWQG MAC,
copper was elevated with respect to general groundwater quality for the Beaver
Creek area; and,

There has been a previous CDWQG MAC exceedence of turbidity, but the most
recent sampling events reported turbidity less than the CDWQG MAC.

Mitigative Options for Deficiencies

Mitigative options were developed to address the deficiencies identified in the previous
section. Deficiencies are categorized by recommended level of priority (with Priority 1
being most critical).

As mentined previously, it is important to detemine the location of the on-site sewage
disposal system, and to investigate the purpose, and history of the groundwater monitoring
wells observed on the site.

6.7.1

6.7.2

Priority 1

The wellhead completion should be improved by raising the well casing to a
minimum of 500 mm above ground level and retrofitting a proper surface-seal to
3 m below grade. Once the wellhead is upgraded, the well and water system should
be shock chlorinated;

Disinfection such as an NSF/ANSI 55 approved UV disinfection system should be
installed. This is a conceptual design recommendation based on the information
available for planning and budgeting purposes. Engineering input will be required
for final system specifications; and

The source of the water that was observed to be ponded at the bottom of the well pit
should be identified, if it is resulting from a leak, the well should be repaired.

Priority 2

Filtration to 1 micron absolute (NSF 61) should be installed in advanced of the
disinfection system.
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6.8

6.7.3 Priority 3

e Continue to monitor copper concentrations and turbidity; and
e Replace the galvanized pressure tanks with a bladder pressure tank that meets code.

Cost Estimates for Mitigative Options

Engineering costs for mitigative options are estimated to be 20% of construction costs, and
would include inspection and completion reporting. The costs for materials and labour (not
including engineering) are provided in the sections below. An additional contingency
allowance of 20% is suggested for budgetary purposes.

6.8.1 Priority 1

e Standard wellhead improvements with a pitless unit installation and surface seal
retrofit would cost approximately $5000; and,
e The proposed UV disinfection system would cost in the order of $2,500 installed.

Based on the observed hardness, a pretreatment softening system would likely be
required ($2000).

6.8.2 Priority 2

e The UV system previously described in Priority 1 would be installed with a 5-
micron pre-filter (NSF 61). A 1-micron (absolute) NSF 61 filtration system (NSF
61) to be installed between the 5-micron and the UV system would cost
approximately $1000.

6.8.3 Priority 3

e It is presumed that routine monitoring of copper concentrations and turbidity would
be completed under operation and maintenance costs.

e The cost to remove and replace the galvanized pressure tanks with a bladder
pressure tank would cost approximately $2,000 with materials and labour.
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7.0 BUILDING M0133: BEAVER CREEK RCMP RESIDENCE
7.1 Description of Existing Water Supply System

Building M0133, the Beaver Creek RCMP Residence, is currently served by a water supply
system that delivers water from a 37.4 m deep well. The well is located in an enclosure off
from basement of the residence. The well location and other details about the surrounding
area are provided in Figure M0133-A in Appendix A7. The coordinates of the wellhead, as
measured by a handheld GPS device, were recorded as:

e UTM ZONE 7
e Northing: 6917199
e Easting: 506150

The water system is equipped with an in-line filter and a water softener, however, at the
time of the assessment, the softener was being bypassed and was not functioning. The
system is not equipped with a disinfection system. A schematic detailing the well supply
system is provided as Figure M0133-B in Appendix A7.

There is an abandoned well located in the same enclosure as the well that is currently in
use. The abandoned well was not equipped with a proper cap and was open.

7.2 Description of Existing Wastewater Systems

The septic tank that serves the residence is located approximately 20 m west of the well,
and the septic effluent discharge field is located approximately 40 m down slope from the
well. Although the effluent field is downslope from the well, conceptual hydrogeology
(outlined in a following section) indicates that it may be hydraulically upgradient. A site
plan showing the septic system is given by Figure M0133-A in Appendix A7.

7.3 Water Quality Results

7.3.1 Water Quality Results from Previous Sampling

Bacteriological

Four samples were collected from the M0133 Beaver Creek RCMP Residence water
system between September 2004 and June 2005 and were tested for total coliform and E.
coli by Yukon Environmental Health Services using the presence/absence test method.
Results are tabulated in Table M0133-1 in Appendix A7. Coliform bacteria and E. coli
were reported as absent in each of the four samples for which results are provided.
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Potability

Water samples were previously collected from the M0133 Beaver Creek RCMP Residence
water system on September 23, 2004 and June 15, 2005. The samples were submitted to
Northwest Labs in Surrey, BC and ALS Environmental in Vancouver, BC for potability
analyses. The results of these analyses are summarized in Table M0133-2 in Appendix A7.
EBA reviewed the analytical results to compare them with the Canadian Drinking Water
Quality Guidelines (CDWQG) to observe general water quality, identify and recommend
additional sampling and analytical, and to identify indicators of potential contamination as
follows:

7.3.2

The turbidity of the water during the June 15", 2005 sampling event was reported at
2.28 NTU, which is in exceedence of the CDWQG MAC of 1.0 NTU;

The water quality results indicated that all other health based and aesthetic
objectives were met for the parameters analyzed,

The water quality results indicated that the groundwater from which this system
receives its water supply is a calcium bicarbonate type water; and,

The hardness (as CaCOs3) was 151 mg/L during the first sampling event, and is
considered hard. During the second sampling event the hardness (as CaCO3) was
141 mg/L, and is also considered hard.

Identification of Additional Analytical Testing Required

Additional analytical for the M0133 Beaver Creek RCMP Residence that was identified to
be included during the water system assessments is detailed below:

As there had previously been an exceedence of the CDWQG MAC for turbidity, a
sample was taken to re-test for turbidity;

UV absorbance and UV transmissivity, as well as tannins and lignin, to determine
potential for UV treatment as a disinfection option for this water system;

Total organic carbon (TOC); and,

Measurements in the field for total dissolved solids, conductivity, pH, and
temperature.
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7.4

Additional Analytical Results

A water sample was obtained during the water system assessment on July 27, 2005, and
was submitted to ALS Environmental in Vancouver, BC for analysis. These results are
summarized in Table M0133-2 in Appendix A7 and the laboratory reports are included in
Appendix B. The water quality results from additional analytical sampling indicated that
all health based and aesthetic objectives were met for the parameters analyzed.

7.3.3 Indicators of Potential Contamination

Chloride, nitrate and nitrite concentrations can indicate impacts from surfacewater sources
or septic waste. Although below the MAC, the chloride concentrations were elevated
compared to normal background ranges for groundwater in the area. Nitrate and nitrite
concentrations for this sample were low and within the normal background range for this
area. These water quality results do not suggest that the aquifer from which the
groundwater is obtained for the MO0133 Beaver Creek RCMP Residence is under the
influence of surfacewater sources or septic wastes. Road salting on the highway adjacent to
the well could result in elevated chloride concentrations.

Conceptual Hydrogeology

The log for this well indicates that the well is completed at a depth of 37.4 m within a
gravel aquifer. The lithology indicates mostly gravel with variable till and silty sediments.
This is consistent with most well logs in the area, which indicate that discontinuous lenses
of finer-grained sediments persist throughout the area, but in general the sediments are
dominated by coarse alluvium. Some discontinuous permafrost is also interpreted to
persist throughout the Beaver Creek area. The static water level the abandoned well was
measured to be 12.1 m below the top of the casing and approximately 13.7 m below grade.
The presence of variable interbedded fine grained material overlying the aquifer indicates
limited protection from surficial sources of contamination. A study previously completed
in the Beaver Creek area by EBA determined that the direction of groundwater flow in the
vicinity of the site is north to northeasterly.
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7.5 Potential Contaminant Sources

7.6

Potential contaminant sources identified during the water system assessment are compiled
in field notes in Appendix A7. Photos of potential contaminant sources are also provided
in Appendix A7.

Potential contaminant sources within 30 m of the wellhead are:

An indoor fuel storage tank (AST) at 3 m;

An abandoned well approximately 1 m from the well that is currently not in use;
and

A septic Tank at 20 m (note that sewage regulation allows tank to be within 15 m).

In addition, the septic field is located 40 m away from the well.

7.5.1

Spills Records and Contaminated Sites Search Results

The Government of Yukon Environmental Programs Branch and Environment Canada
Environmental Protection Branch did not identify any recorded spill events or
contaminated sites issues for this site or neighbouring sites.

Identified Water System Deficiencies and Associated Risk

7.6.1

7.6.2

High and Medium Risk Deficiencies

Poor surface completion of the wellhead (located in an enclosure below grade);
There is no surface sanitary seal (grout or bentonite seal as required by the
Canadian Groundwater Association’s Guidelines for Water Well Construction;

By definition of the Draft Yukon GUDI Assessment Guideline, the well is
potentially under the direct influence of surface water because does not meet the
requirements of the Guidelines for Water Well Construction.

The well is located within 30 m of potential sources of contamination including: an
abandoned well that is not equipped with a proper cap and is located within 1 m of
the current well, and an AST located in the basement of the building; and,

There is no disinfection system.

Low Risk Deficiencies

There had been a previous CDWQG MAC exceedence for turbidity, but the most
recent sampling event reported turbidity below the CDWQG MAC,;
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The plumbing installation was observed to be unprofessional, and the softener
discharge is not to code;

The water softener was not functioning at the time of the water system assessment;
The in-line filter was observed to need replacing; and,

There is an indoor fuel storage tank located in the basement of the residence,
however, because the floor is concrete the potential risk of impact to the well from a
spill or leak event is considered minimal.

7.7 Mitigative Options for Deficiencies

Mitigative options were developed to address the deficiencies identified in the previous
section. Deficiencies are categorized by recommended level of priority (with Priority 1
being most critical).

7.7.1 Priority 1

7.7.2

7.7.3

An NSF/ANSI 55 approved UV disinfection system (or equivalent) should be
installed. This is a conceptual design recommendations based on the information
available for planning and budgeting purposes. Engineering input will be required
for final system specifications; and

The abandoned well should be properly decommissioned by backfilling it with
grout or bentonite, and welding a cover over the casing.

Priority 2

The wellhead at M0131 should be extended to a minimum of 500 mm above the
surrounding grade, and the well pit should be backfilled with a low-permeability
material to provide a surface seal around the well casing. A surface sanitary seal
(grout or bentonite) should be installed as deep as possible during wellhead
improvements.

Priority 3

Upgrade plumbing to meet code;
Repair water softener, and replace filter; and,
Install secondary containment tray around AST.
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7.8 Cost Estimates for Mitigative Options

Engineering costs for mitigative options are estimated to be 20% of construction costs, and
would include inspection and completion reporting. The costs for materials and labour (not
including engineering) are provided in the sections below. An additional contingency
allowance of 20% is suggested for budgetary purposes.

7.8.1

7.8.2

7.8.3

Priority 1

It would cost approximately $2,200 for supply and installation of a UV disinfection
system; and

Proper decommissioning of the abandoned well would cost in the order of $1,000
for materials and labour.

Priority 2

Standard wellhead upgrades (casing extension, sanitary seal, plumbing and
electrical extensions, and insulation and heat trace as necessary) would cost
approximately $4,000; and,

Installation of NSF 61 NSF 61 filtration system (to 1 micron absolute) would cost
in the order of $500.

Priority 3

It is estimated that the recommended plumbing upgrades would cost approximately
$100;

To repair the water softener (replace media), and replace filter would cost
approximately $600 for materials and labour; and

To supply and install a secondary containment tray around the AST would cost
approximately $500.
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8.0 BUILDING MO0134: BEAVER CREEK RCMP RESIDENCE
8.1 Description of Existing Water Supply System

8.2

8.3

Building M0134, a RCMP Residence in Beaver Creek, is currently served by a water
supply system that delivers water from a well of unknown depth. The well is located in a
pit approximately 3 m from the residence building. The well location and other details
regarding the surrounding area are provided in Figure M0134-A in Appendix A8. The
coordinates of the wellhead, as measured by a handheld GPS device, were recorded as:

e UTM ZONE 7
e Northing: 6917131
e Easting: 506146

The water system is equipped with a water softener and an in-line filter, but both were
reportedly not functioning properly at the time of the water system assessment. There is no
disinfection system present. A schematic detailing the water supply system is provided as
Figure M0134-B in Appendix A8.

Description of Existing Wastewater Systems

There is a septic tank located west of the residence approximately 28 m northwest of the
well. Septic effluent is discharged to the west of the tank in a septic field beginning at
approximately 34 m from the well. Figure M0134-A in Appendix A8 gives a site plan
showing the septic system.

Water Quality Results

8.3.1 Water Quality Results from Previous Sampling

Bacteriological

Four samples were collected from the M0134 Beaver Creek RCMP Residence water
system between September 2004 and June 2005 and were tested for total coliform and E.
coli by Yukon Environmental Health Services using the presence/absence test method.
Results are tabulated in Table M0134-1 in Appendix A8. Coliform bacteria and E. coli
were reported as absent in each of the four samples for which results are provided.
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Potability

Water samples were previously collected from the M0134 Beaver Creek RCMP Residence
water system on September 21, 2004 and June 15, 2005. The samples were submitted to
Northwest Labs in Surrey, BC and ALS Environmental in Vancouver, BC for potability
analyses. The results of these analyses are summarized in Table 3440-2 in Appendix A4.
EBA reviewed the analytical results to compare them with the Canadian Drinking Water
Quality Guidelines (CDWQG) to observe general water quality, identify and recommend
additional sampling and analytical, and to identify indicators of potential contamination as
follows:

e The water quality results indicated that all health based and aesthetic objectives
were met for the parameters analyzed;

e The water quality results indicated that the groundwater from which this system
receives its water supply is a calcium bicarbonate type water; and,

e The hardness (as CaCOs3) was 149 mg/L during the first sampling event and
140 mg/L during the second sampling event, and is considered hard.

8.3.2 Identification of Additional Analytical Testing Required

Additional analytical for the M0134 Beaver Creek RCMP Residence that was identified to
be included during the water system assessments is detailed below:

e UV absorbance and UV transmissivity, as well as tannins and lignin, to determine
potential for UV treatment as a disinfection option for this water system;

e Total organic carbon (TOC); and,

e Measurements in the field for total dissolved solids, conductivity, pH, and
temperature.

Additional Analytical Results

A water sample was obtained during the water system assessment on July 27, 2005, and
was submitted to ALS Environmental in Vancouver, BC for analysis. These results are
summarized in Table M0134-2 in Appendix A8 and the laboratory reports are included in
Appendix B. The water quality results from additional analytical sampling indicated that
all health based and aesthetic objectives were met for the parameters analyzed.
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8.4

8.5

8.3.3 Indicators of Potential Contamination

Chloride, nitrate and nitrite concentrations can indicate impacts from surfacewater sources
or septic waste. Chloride concentrations were reported to be low and are considered to be
within the normal background ranges for groundwater in the area. Nitrate and nitrite
concentrations for this sample are also low and within the normal background range for this
area. These water quality results do not suggest that the aquifer from which the
groundwater is obtained for the M0134 Beaver Creek RCMP Residence is under the
influence of surfacewater sources or septic wastes.

Conceptual Hydrogeology

There is no log available for this well. Most of the wells in the Beaver Creek indicate
coarse sand and gravel with cobbles and small boulders to depths of at least 30 m. The
well logs also indicate that discontinuous lenses of finer-grained sediments persist
throughout the area, but in general the sediments are dominated by coarse alluvium. Some
discontinuous permafrost is also interpreted to persist throughout the Beaver Creek area.
The variability of sediments in the Beaver Creek area indicates limited aquifer protection
from surficial sources of contamination. A study previously completed in the Beaver
Creek area by EBA determined that the direction of groundwater flow in the vicinity of the
site is north to northeasterly.

Potential Contaminant Sources

Potential contaminant sources identified during the water system assessment are compiled
in field notes in Appendix A8. Photos of potential contaminant sources are also provided
in Appendix A8.

Potential contaminant sources within 30 m of the wellhead are:
e Anindoor fuel storage tank (AST) 3 m from the wellhead.

In addition, a septic tank is located 28 m away from the wellhead, and a septic field is
located 34 m away.
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8.6

8.7

8.5.1 Spills Records and Contaminated Sites Search Results

The Government of Yukon Environmental Programs Branch and Environment Canada
Environmental Protection Branch did not identify any recorded spill events or
contaminated sites issues for this site or neighbouring sites.

Identified Water System Deficiencies and Associated Risk

8.6.1 High and Medium Risk Deficiencies

e Poor surface completion of the wellhead (located in a pit below grade);

e There is no surface sanitary seal (grout or bentonite seal as required by the
Canadian Groundwater Association’s Guidelines for Water Well Construction;
There is no well log available to review well construction and/or lithology;

e By definition of the Draft Yukon GUDI Assessment Guideline, the well is
potentially under the direct influence because the well depth is unknown and the
well construction does not meet the requirements of the Guidelines for Water Well
Construction; and,

e There is no disinfection system.

8.6.2 Low Risk Deficiencies

e The in-line filter and water softener are both in poor condition. Water quality
results and observations made during the water system assessment conclude that the
water softener is not functioning properly; and,

e The softener drain is not installed to code.
Mitigative Options for Deficiencies

Mitigative options were developed to address the deficiencies identified in the previous
section. Deficiencies are categorized by recommended level of priority (with Priority 1
being most critical).

8.7.1 Priority 1

e An NSF/ANSI 55 approved UV disinfection system should be installed. This is a
conceptual design recommendations based on the information available for
planning and budgeting purposes. Engineering input will be required for final
system specifications.
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8.8

8.7.2

8.7.3

Priority 2

The wellhead at M0134 should be extended to a minimum of 500 mm above the
surrounding grade, and the well pit should be backfilled with a low-permeability
material to provide a surface seal around the well casing. A surface sanitary seal

(grout or bentonite) should be installed as deep as possible during wellhead
improvements.

Priority 3

Upgrade plumbing to meet code;
Repair water softener, and replace filter; and,
Install secondary containment tray around AST.

Cost Estimates for Mitigative Options

Engineering costs for mitigative options are estimated to be 20% of construction costs, and
would include inspection and completion reporting. The costs for materials and labour (not

including engineering) are provided in the sections below. An additional contingency
allowance of 20% is suggested for budgetary purposes.

8.8.1

8.8.2

Priority 1

It would cost approximately $2,200 for supply and installation of the recommended
UV disinfection system.

Priority 2

Standard wellhead upgrades (casing extension, sanitary seal, plumbing and

electrical extensions, and insulation and heat trace as necessary) would cost
approximately $4,000.

Installation of NSF 61 NSF 61 filtration system (to 1 micron absolute) would cost
in the order of $500.
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8.8.3 Priority 3

e Itis estimated that the recommended plumbing upgrades would cost approximately
$100;

e To repair the water softener (replace media), and replace filter would cost
approximately $600 for materials and labour; and,

e To supply and install a secondary containment tray around the AST would cost
approximately $500.
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9.0 BUILDING 3100: NELNAH BESSIE JOHN SCHOOL
9.1 Description of Existing Water Supply System

9.2

Building 3100, Nelnah Bessie John School in Beaver Creek, is currently served by a water
supply system that delivers water from a 21.6 m deep well. The well is located in a pit
adjacent to the school, approximately 2 m from the building. The well location and other
details about the surrounding area are provided in Figure 3100-A in Appendix A9. The
coordinates of the wellhead, as measured by a handheld GPS device, were recorded as:

e UTM ZONE 7
e Northing: 6916849
e Easting: 506143

The water system is equipped with a pellet chlorinator that is installed on the wellhead,
however, at the time of the assessment, it was not functioning properly as it was
discharging some pellets into the wellhead enclosure (some appeared to be discharging into
the well as designed). This water system is also equipped with a water softener and an
activated carbon filter for treatment. Field chemistry completed during the water system
assessment indicated that the residual chlorine concentration was approximately 0.07 mg/L.

A schematic detailing the well supply system is provided as Figure 3100-B in
Appendix A9.

There is an abandoned well located approximately 1 m from the current well. The
abandoned well did not have a proper cap.

Description of Existing Wastewater Systems

The school’s septic tank is located approximately 22 m north of the well on the north side
of the school as indicated in Figure 3440-A. The location of the septic effluent discharge
field is unknown but it is likely located north of the tank. The location of the septic
disposal system should be confirmed prior to making final decisions regarding water supply
system upgrades.
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9.3 Water Quality Results

9.3.1 Water Quality Results from Previous Sampling
Bacteriological

Nine samples were collected from the Nelnah Bessie John School water system between
September 2004 and June 2005 and were tested for total coliform and E. coli by Yukon
Environmental Health Services using the presence/absence test method. Results are
tabulated in Table 3100-1 in Appendix A9. Coliform bacteria and E. coli were reported as
absent in each of the nine samples for which results are provided.

Potability

Water samples were previously collected from the School water system on September 21,
2004 and June 15, 2005. The samples were submitted to Northwest Labs in Surrey, BC
and ALS Environmental in Vancouver, BC for potability analyses. The results of these
analyses are summarized in Table 3100-2 in Appendix A9. EBA reviewed the analytical
results to compare them with the Canadian Drinking Water Quality Guidelines (CDWQG)
to observe general water quality, identify and recommend additional sampling and
analytical, and to identify indicators of potential contamination as follows:

e The water quality results indicated that all health based and aesthetic objectives
were met for the parameters analyzed;

e The water quality results indicated low hardness, calcium, and magnesium, and

high potassium, indicating that the water softening system is functioning properly;
and,

e The hardness (as CaCOj3) reported from both sampling events was indicated to be
less than 1 mg/L, and the water is considered very soft.

9.3.2 Identification of Additional Analytical Testing Required

Additional analytical for Nelnah Bessie John School that was identified to be included
during the water system assessments is detailed below:

e Trihalomethane parameters (THMSs) and other disinfection by-products are formed
when chlorine disinfectants react with naturally occurring organic matter in the
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9.4

source water. THMs were analyzed, as there is an existing chlorine disinfection
system.

e Similar to THMs, Haloacetic Acid (HAA) can be present in chlorinated drinking
water as a disinfectant byproduct. HAA analysis has been included due to the
presence of the chlorination system.

e Total organic carbon (TOC);

e Extractable Petroleum Hydrocarbons (EPH) and Polycyclic Aromatic
Hydrocarbons (PAH) to determine if there are any indications of hydrocarbon
contamination; and,

e Measurements in the field for total dissolved solids, conductivity, pH, temperature
and the residual chlorine concentration.

Additional Analytical Results

A water sample was obtained during the water system assessment on July 28, 2005, and
was submitted to ALS Environmental in Vancouver, BC for analysis. These results are
summarized in Table 3100-2 in Appendix A9 and the laboratory reports are included in
Appendix B. Items to note are:

e Laboratory results for THMs and HAAs indicated concentrations below analytical
detection limits;

e Screening for EPH and PAH did not indicate any parameter above the laboratory
detection limits; and

e The water quality results from additional analytical sampling indicated that all
health based and aesthetic objectives were met for the parameters analyzed.

9.3.3 Indicators of Potential Contamination

Chloride, nitrate and nitrite concentrations can indicate impacts from surfacewater sources
or septic waste. Chloride concentrations were reported to be low and are considered to be
within the normal background ranges for groundwater in the area. Nitrate and nitrite
concentrations for this sample were also low and within the normal background range for
this area. These water quality results do not suggest that the aquifer from which the
groundwater is obtained for Nelnah Bessie John School is under the influence of
surfacewater sources or septic wastes.

Conceptual Hydrogeology

There is no log available for this well, however, it is reportedly 21.6 m deep with a static
water level at approximately 11 m below grade. Most of the well logs in the Beaver Creek
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9.5

9.6

area indicate coarse sand and gravel with cobbles and small boulders to depths of at least
30 m. The well logs also indicate that discontinuous lenses of finer-grained sediments
persist throughout the area, but in general the sediments are dominated by coarse alluvium.
Some discontinuous permafrost is also interpreted to persist throughout the Beaver Creek
area. The variability of sediments in the Beaver Creek area indicates limited aquifer
protection from surficial sources of contamination. A study previously completed in the
Beaver Creek area by EBA determined that the direction of groundwater flow in the
vicinity of the site is north to northeasterly.

Potential Contaminant Sources

Potential contaminant sources identified during the water system assessment are compiled
in field notes in Appendix A9. Photos of potential contaminant sources are also provided
in Appendix A9. Potential sources of contamination within 30 m of the wellhead are:

e An underground fuel storage tank (UST) at approximately 1 m; and
e A septic field potentially within 30 m (exact location unknown).

An additional source of contamination is an abandoned and uncapped well that is located
approximately 1 m from the existing well.

9.5.1 Spills Records and Contaminated Sites Search Results

The Government of Yukon Environmental Programs Branch and Environment Canada
Environmental Protection Branch did not identify any recorded spill events or
contaminated sites issues for this site or neighbouring sites.

Identified Water System Deficiencies and Associated Risk

9.6.1 High and Medium Risk Deficiencies

e Poor surface completion of the wellhead (located in a pit below grade);

e There is no surface sanitary seal (grout or bentonite seal as required by the
Canadian Groundwater Association’s Guidelines for Water Well Construction;

e By definition of the Draft Yukon GUDI Assessment Guideline, the well is
potentially under the direct influence of surface water because it does not meet the
requirements of the Guidelines for Water Well Construction;

e The well is located within 30 m of potential sources of contamination including an
underground fuel storage tank located 1 m from the well;
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9.7

9.6.2

There is an open, abandoned well located approximately 1 m from the current well;
The septic tank is located approximately 22 m from the well, and although the exact
location of the septic field is unknown, it may be within 30 m;

There is no well log available to review well construction and/or lithology;

The pellet chlorination system on the wellhead has not been properly installed. It
was observed that a large number of the chlorine pellets do not drop into the well
but fall into well pit instead;

Field chemistry reported that the residual chlorine concentration was 0.07 mg/L,
below the required minimum of 0.2 mg/L; and,

The configuration of the treatment system does not meet current standards.

Low Risk Deficiencies

The heat-trace installation does not meet code.

Mitigative Options for Deficiencies

Mitigative options were developed to address the deficiencies identified in the previous
section. Deficiencies are categorized by recommended level of priority (with Priority 1
being most critical).

9.7.1 Priority 1

The following recommendations are provided in order to mitigate deficiencies that are of
immediate concern for the Nelnah Bessie John School water supply system. Priority 1
remedial recommendations include:

Properly decommissioning the abandoned well adjacent to the well that currently

serves the building;

Priority 1 upgrades to eliminate immediate risk would also involve upgrading the

existing disinfection system to ensure that adequate disinfection is provided. Two

options are presented below:

o The first option would involve the installation of retention tanks and a
proportional feed chlorine injection system with a flow meter, a chemical
feeding pump, day tank, injection piping, spill containment deck and
appurtenances.

o The second option presented for Priority 1 upgrades would involve the
installation of a UV disinfection system with NSF/ANSI 55 certification.
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There are conceptual options based on the information available for planning and
budgeting purposes. Engineering input will be required for final system specifications.

Some additional assessment is required prior to determining final Priority 2 options. These
include obtaining a well log to determine well construction, and determining the exact
location of the septic field and the distance to the well.

9.7.2 Priority 2

Priority 2 recommended upgrades include the removal of the UST located adjacent to the
well. The UST should be replaced with a double walled above ground storage tank (AST)
located at a safe distance from the well. Observations should be made and confirmatory
sampling completed to confirm whether the existence of the UST has impacted soils in the
vicinity of the tank, which could ultimately impact on the groundwater and water quality.

Pending the results of the UST removal, the confirmed location of the septic tank, and the
well construction, the following options are presented:

Option 1: Upgrade Existing Well

e Option 1 is presented in consideration that the UST removal confirms that there is
no potential impact of hydrocarbons on water quality, that the septic field is greater
than 30 m from the well, and that the well construction (screen construction etc.)
are adequate to warrant further capital investment in upgrades to this well. For this
option, Priority 2 upgrades would include “standard wellhead upgrades” including
extending the well to at least 500 mm above grade and installing a commercial
pitless unit. A surface sanitary seal (grout or bentonite) to at least 3 m below grade
should be retrofitted around the well and then the ground should be graded to
promote surface drainage away from the wellhead. For this option, it is also
recommended that a NSF 61 NSF 61 filtration system (to 1 micron absolute) be
installed in advance of the disinfection system installed as Priority 1.

Option 2a: New Water Well Construction
e Options 2a and 2b are presented for the scenario that further assessment supports
the fact that the existing well should not be used for a long-term option. Option 2a
considers the installation of a new well to serve only the School. For this option, it
is recommended that a new well should be drilled and the current well be
decommissioned. It is recommended that a new well be installed to meet the
following conditions:
o The well should be equipped with a surface seal to at least 6 m and the casing
should be extended above grade (500 mm) within a lockable enclosure that is
inaccessible to animals and unauthorized personnel;
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o The well must be located at a distance greater than 30 m from any potential
source of contamination, including the above ground storage tank and all parts
of the septic system;

0 The water from the new well must meet all CDWQG health based guidelines. If
there are any exceedences in the CDWQG health-based guidelines then a
treatment system must be designed and installed as necessary. A disinfection
system may be recommended.

Option 2a: New Cluster Well Construction

9.7.3

Option 2b presents the option of a cluster well installation to provide water supply
to the Pool building, Recreational Centre, and the School. The advantages would
include combined savings on capital costs, and reduced life cycle costs.

Priority 3

Upgrade of heat trace to meet code would be completed with Priority 2 option 1,
and would not be necessary for the scenario presented option 2 or 3.

Cost Estimates for Mitigative Options

Engineering costs for mitigative options are estimated to be 20% of construction costs, and
would include inspection and completion reporting. The costs for materials and labour (not
including engineering) are provided in the sections below. An additional contingency
allowance of 20% is suggested for budgetary purposes.

9.8.1

Priority 1

The cost to decommission the abandoned well is estimated to be approximately
$1,000 for materials and labour, and should be completed regardless of which
disinfection treatment system is chosen.

The estimated cost for a proportional feed chlorine injection system with
appurtenances, and included disinfection of the well and water system is in the
order of $7,000.

The estimated cost for an NSF/ANSI 55 certified UV disinfection system including
disinfection of the well and water system by superchlorination would cost
approximately $2,500.

Therefore, with the options presented, Priority 1 upgrades would range from $3,500
to $8,000 including materials and labour.
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9.8.2 Priority 2

Priority 2 upgrade options to mitigate long-term risk and meet the proposed regulation are
presented below:

Option 1: The cost associated with upgrading the existing well (pending the results of
additional assessment) is estimated to cost approximately $5,000. The estimated cost for
removal of the UST adjacent to this well is approximately $6,000. Installation of an
adequately sized NSF 61 NSF 61 filtration system to 1 micron absolute would cost
approximately $500. Therefore, the total cost for Option 1 Priority 2 upgrades is $11, 500
for materials and labour.

Option 2: The cost associated with the construction of a new well to meet the proposed
regulations, and drilled to approximately 30 m in depth would cost in the order of $31,200
including hook-up. Proper decommissioning of the existing well would cost approximately
$1000. Therefore, the total cost for Option 2 Priority 2 upgrades is $32, 200 for materials
and labour.

Option 3: The shared cost for construction of a cluster well that would serve the
recreational hall and pool, assuming that the well would be constructed to meet the
proposed regulations, and would be 30 m deep, and including 80 m of distribution piping
would cost approximately $26,800 including half of the drilling costs and the full costs for
distribution.

9.8.3 Priority 3

e The cost for heat trace upgrade is included in Priority 2 Option 1, and not necessary
in the event that Option 2 or 3 are chosen.
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10.0 BUILDING 3102: BEAVER CREEK FIRE HALL
10.1 Description of Existing Water Supply System

Building 3102, the Beaver Creek Fire Hall, is currently served by a water supply system
that delivers water from a 34.0 m deep well. In addition to serving the fire hall, the well
also serves the Beaver Creek Public Library, which is located within the same building.
The wellhead is located in the main garage of the fire hall and was not equipped with a
proper cap at the time of the assessment (there was only a cloth placed over the top of the
casing). The well location and other details about the surrounding area are provided in
Figure 3102-A in Appendix A10. The coordinates of the wellhead, as measured by a
handheld GPS device, were recorded as:

e UTM ZONE 7
e Northing: 6916938
e Easting: 506369

There is no treatment or disinfection system for this system. Water is delivered to an
approximately 12 000 L water storage tank which is at grade, and a 4800 L elevated water
storage tank for fire protection. A schematic detailing the well supply system is provided
as Figure 3102-B in Appendix A10.

10.2 Description of Existing Wastewater Systems

There is a septic tank or a leach pit located to the west of the fire hall approximately 16 m
from the well. It is unknown if there is an effluent discharge field present on the property.
Conceptual hydrogeology (outlined in a following section) indicates that the septic system
is likely upgradient from the well. A site plan showing the septic system is given by Figure
3102-A in Appendix A10.

10.3 Water Quality Results
10.3.1 Water Quality Results from Previous Sampling
Bacteriological

Eight samples were collected from the Beaver Creek Fire Hall water system between
September 2004 and June 2005 and were tested for total coliform and E. coli by Yukon
Environmental Health Services using the presence/absence test method. Results are
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tabulated in Table 3102-1 in Appendix A10. Coliform bacteria and E. coli were reported as
absent in each of the eight samples for which results are provided.

Potability

Water samples were previously collected from the Beaver Creek Fire Hall water system on
September 28, 2004 and June 15, 2005. The samples were submitted to Northwest Labs in
Surrey, BC and ALS Environmental in VVancouver, BC for potability analyses. The results
of these analyses are summarized in Table 3102-2 in Appendix A10. EBA reviewed the
analytical results to compare them with the Canadian Drinking Water Quality Guidelines
(CDWQG) to observe general water quality, identify and recommend additional sampling
and analytical, and to identify indicators of potential contamination as follows:

e The turbidity during the first sampling event was 2.3 NTU, and during the second
sampling event to be 2.57 NTU, both of which are above the CDWQG MAC of
1.0NTU;

e The water quality results indicated that all other health based and aesthetic
objectives were met for the parameters analyzed,

e Although the copper concentration was not in exceedence of the CDWQG MAC,
copper was elevated with respect to regional groundwater quality for the Beaver
Creek area;

e Although the lead concentration was not in exceedence of the CDWQG MAC, lead
was elevated with respect to regional groundwater quality for the Beaver Creek
area;

e The water quality results indicated that the groundwater from which this system
receives its water supply is a calcium bicarbonate type water; and,

e The hardness (as CaCO3) was 198 mg/L during the first sampling event, and is
considered very hard. During the second sampling event the hardness (as CaCO3)
was 170 mg/L, and is also considered very hard.

10.3.2 Identification of Additional Analytical Testing Required

Additional analytical for the Beaver Creek Fire Hall maintenance building that was
identified to be included during the water system assessments is detailed below:

e As the turbidity had previously indicated a CDWQG MAC exceedence, a sample
was taken to re-test for turbidity;

e UV absorbance and UV transmissivity, as well as tannins and lignin, to determine
potential for UV treatment as a disinfection option for this water system;

e Total organic carbon (TOC);
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10.4

e Extractable Petroleum Hydrocarbons (EPH) to determine if there are any
indications of hydrocarbon contamination; and,

e Measurements in the field for total dissolved solids, conductivity, pH, and
temperature.

Additional Analytical Results

A water sample was obtained during the water system assessment on July 28, 2005, and
was submitted to ALS Environmental in Vancouver, BC for analysis. These results are
summarized in Table 3102-2 in Appendix A10 and the laboratory reports are included in
Appendix B.

e At 2.69 NTU, the turbidity was reportedly in exceedence of the CDWQG MAC of
1.0NTU;

e The screening for EPH did not indicate any parameter above detection limits; and,

e The water quality results from additional analytical sampling indicated that all other
health based and aesthetic objectives were met for the parameters analyzed.

10.3.3 Indicators of Potential Contamination

Chloride, nitrate and nitrite concentrations can indicate impacts from surfacewater sources
or septic waste. Chloride concentrations were reported to be relatively low, however, may
be elevated above normal background ranges for groundwater in the Beaver Creek area.
Nitrate and nitrite concentrations, however, for this sample were low and within the normal
background range for this area. These water quality results alone are inconclusive
regarding whether the aquifer from which the groundwater is obtained for the Beaver Creek
Fire Hall is under the influence of surfacewater sources or septic wastes. Road salting on
the highway adjacent to the well could result in elevated chloride concentrations.

Conceptual Hydrogeology

There was no driller’s log available for review. Most of the wells in the Beaver Creek area
indicate coarse sand and gravel with cobbles and small boulders to depths of at least 30 m.
The well logs also indicate that discontinuous lenses of finer-grained sediments persist
throughout the area, but in general the sediments are dominated by coarse alluvium. Some
discontinuous permafrost is also interpreted to persist throughout the Beaver Creek area.
The variability of sediments in the Beaver Creek area indicates limited aquifer protection
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10.5

10.6

from surficial sources of contamination. A study previously completed in the Beaver
Creek area by EBA determined that the direction of groundwater flow in the vicinity of the
site is north to northeasterly.

Potential Contaminant Sources

Potential contaminant sources identified during the water system assessment are compiled
in field notes in Appendix A10. Photos of potential contaminant sources are also provided
in Appendix A10. Potential sources of contamination within 30 m of the wellhead are:

e A above ground fuel storage tank (AST) located at 3.5 m;

e A septic tank or leach pit at 16 m; and,

e Fuel and chemical handling and vehicle parking within very close proximty to the
wellhead.

In addition a neighbouring septic field is located 47 m away from the wellhead, and an
outhouse is located 34 m away.

10.5.1 Spills Records and Contaminated Sites Search Results

The Government of Yukon Environmental Programs Branch and Environment Canada
Environmental Protection Branch did not identify any recorded spill events or
contaminated sites issues for this site or neighbouring sites.

Identified Water System Deficiencies and Associated Risk

10.6.1 High and Medium Risk Deficiencies

e Poor surface completion of the well (located in fire hall garage only 40 mm above
grade, there is no cap on the casing);

e There is no surface sanitary seal (grout or bentonite seal as required by the
Canadian Groundwater Association’s Guidelines for Water Well Construction;

e There is no well log available to review well construction or lithology;

e By definition of the Draft Yukon GUDI Assessment Guideline, the well is
potentially under the direct influence of surface water because the depth of the well
is unknown and the well construction does not meet the requirements of the
Guidelines for Water Well Construction;

e Well is located within 30 m of potential contaminant sources, including an AST at
3.5m, a leach pit located at approximately 16 m, and garage activities immediately
adjacent to the wellhead;
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e Turbidity has exceeded the CDWQG MAC in each water quality analysis for which
results are provided;

e The pressure tanks are constructed of galvanized steel and do not meet present
standards;

e The plumbing configuration does not meet standards and appeared to be aging and
in a state of disrepair;

e There is no treatment or disinfection system; and

e There is no backflow prevention between the elevated fire protection tank and the
domestic system.

10.6.2 Low Risk Deficiencies

e Although the copper concentration was not in exceedence of the CDWQG MAC,
copper was elevated with respect to general groundwater quality for the Beaver
Creek area;

e Although the lead concentration was not in exceedence of the CDWQG MAC, lead
was elevated with respect to general groundwater quality for the Beaver Creek area;
and,

e Itis unlikely that the supports for the elevated water storage tank are earthquake or
collision proof.

10.7 Mitigative Options for Deficiencies

Mitigative options were developed to address the deficiencies identified in the previous
section. Deficiencies are categorized by recommended level of priority (with Priority 1
being most critical).

10.7.1 Priority 1

The following recommendations are provided in order to mitigate deficiencies that are of
immediate concern for the Fire Hall and Library water supply system. Priority 1 remedial
recommendations include:

e The casing should be extended to at least 500 mm above the concrete floor grade,
and if not already completed, a proper fitting well cap must be installed;

e The plumbing system should be re-plumbed such that the domestic water comes of
the system prior to entering the tank;

e Backflow prevention should be installed to prevent backflow from the water tanks
to the domestic system;
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e The well and water system should be superchlorinated; and

e Disinfection treatment such as an NSF/ANSI 55 certified UV system should be
installed. This is a conceptual design recommendations based on the information
available for planning and budgeting purposes. Engineering input will be required
for final system specifications.

10.7.2 Priority 2

Priority 2 upgrade options to mitigate long-term risk and meet the proposed regulation are
presented below:

Option 1: New Well Construction

e For this option, it is recommended that a new well should be drilled and the current
well be decommissioned. It is recommended that a new well be installed to meet
the following conditions:

o The well should be equipped with a surface seal to at least 6 m and the casing
should be extended above grade (500 mm) within a lockable enclosure that is
inaccessible to animals and unauthorized personnel;

o The well must be located at a distance greater than 30 m from any potential
source of contamination, including the above ground storage tank and all parts
of the septic system;

0 The water from the new well must meet all CDWQG health based guidelines. If
there are any exceedences in the CDWQG health-based guidelines then a
treatment system must be designed and installed as necessary. A disinfection
system may be recommended.

Option 2: New Cluster Well Construction
e Option 2 presents the option of a cluster well installation to provide water supply to
the Grader Station, Health Centre, Visitor Reception Centre and Fire Hall. The
advantages would include combined savings on capital costs, reduced life cycle
costs, added control and system security, and reduced maintenance requirements.
For this option, it is assumed that a heated building enclosure would be constructed
to house the well and treatment system.

10.7.3 Priority 3

e Ongoing monitoring of copper and lead concentrations.
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10.8 Cost Estimates for Mitigative Options

Engineering costs for mitigative options are estimated to be 20% of construction costs, and
would include inspection and completion reporting. The costs for materials and labour (not
including engineering) are provided in the sections below. An additional contingency
allowance of 20% is suggested for budgetary purposes.

10.8.1 Priority 1

The estimated costs for the recommended Priority 1 upgrades are detailed below:
e Casing extension and well cap installation - $600;
e Re-plumb so that domestic comes off of piping prior to tank, and install double
check valve for backflow protection - $500;
e Well and water system superchlorination - $200; and
e UV system installation with required pre-filtration - $2,400.

The estimate total cost for Priority 1 recommended upgrade is estimated at $3,700
including materials and labour.

10.8.2 Priority 2

Option 1: New Well Construction
e The estimated cost for the Option 1 which includes the construction of a new well
to serve the Fire Hall and Library building is approximately $30,000 for drilling,
testing and hook-up, assuming that the well would be approximately 30 m deep and
constructed as described above.

Option 2: New Cluster Well Construction
e The estimated cost for Option 2, consisting of a cluster well installation to provide
water supply from a central well to the Grader Station, Health Centre, Visitor
Reception Centre and Fire Hall would be in the order of $25,000 per system. This
estimated capital cost includes supplies and labour for well construction, testing,
treatment and distribution piping.

10.8.3 Priority 3

e Itis assumed that the cost for ongoing monitoring would be included as routine
sampling for ongoing water system operation.
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11.2

BUILDING 3121: BEAVER CREEK VISITOR RECEPTION CENTRE
Description of Existing Water Supply System

Building 3121, the Beaver Creek Visitor Reception Centre (VRC) is currently served by a
water supply system that delivers water from a well located in pit in the reception centre
parking lot and is approximately 6 m from the building. The well location and other details
about the surrounding area are provided in Figure 3121-A in Appendix All. The
coordinates of the wellhead, as measured by a handheld GPS device, were recorded as:

e UTM ZONE 7
e Northing: 6916712
e Easting: 506373

There is no treatment or disinfection system for the water supply to this building. A
schematic detailing the well supply system is provided as Figure 3121-B in Appendix Al1l.

Description of Existing Wastewater Systems

There is a septic tank located south of the VRC approximately 18 m from the well. Septic
effluent is discharged to ground via a septic field to the south of the tank approximately
33 m from the well. Conceptual hydrogeology (outlined in Section 10.4) indicates that the
septic system is likely upgradient from the well. A site plan showing the septic system is
given by Figure 3121-A in Appendix All.

11.3 Water Quality Results

11.3.1 Water Quality Results from Previous Sampling

Bacteriological

Two samples were collected from the Beaver Creek Visitor Reception Centre water system
between May and June 2005 and were tested for total coliform and E. coli by Yukon
Environmental Health Services using the presence/absence test method. Results are
tabulated in Table 3121-1 in Appendix A1l. Coliform bacteria and E. coli were reported as
absent in both samples for which results are provided.

Potability

Water samples were previously collected from the Beaver Creek VRC water system on
September 21, 2004 and June 15, 2005. The samples were submitted to Northwest Labs in

=

eba



EBA Project Number: 1260002.003 -62 - March 2006

Surrey, BC and ALS Environmental in Vancouver, BC for potability analyses. The results
of these analyses are summarized in Table 3121-2 in Appendix Al1l. EBA reviewed the
analytical results to compare them with the Canadian Drinking Water Quality Guidelines
(CDWQG) to observe general water quality, identify and recommend additional sampling
and analytical, and to identify indicators of potential contamination as follows:

e The water quality results indicated that all health based and aesthetic objectives
were met for the parameters analyzed;

e Though they did not exceed the CDWQG aesthetic objectives, chloride and nitrate
concentrations were found to be elevated with respect to general groundwater
quality in the Beaver Creek area;

e The water quality results indicated that the groundwater from which this system
receives its water supply is a calcium bicarbonate type water; and,

e The hardness (as CaCOj3) was 335 mg/L during the first sampling event and
346 mg/L during the second sampling event and is considered very hard.

11.3.2 Identification of Additional Analytical Testing Required

Additional analytical for the Beaver Creek VRC that was identified to be included during
the water system assessments is detailed below:

e UV absorbance and UV transmissivity, as well as tannins and lignin, to determine
potential for UV treatment as a disinfection option for this water system;

e Total organic carbon (TOC);

e As nitrates and chlorides were found to be elevated, samples were taken to test for
nutrients and indicators of potential surfacewater or septic sources including
chloride, nitrate, nitrite, and ammonia; and,

e Measurements in the field for total dissolved solids, conductivity, pH, and
temperature.

Additional Analytical Results

A water sample was obtained during the water system assessment on July 27, 2005, and
was submitted to ALS Environmental in Vancouver, BC for analysis. These results are
summarized in Table 3121-2 in Appendix All and the laboratory reports are included in
Appendix B.

e The chloride concentration was 29.5 mg/L, which is elevated with respect to the
general groundwater quality in the Beaver Creek area;
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11.5

e The nitrate concentration was 5.17 mg/L, which is elevated with respect to the
general groundwater quality in the Beaver Creek area; and

e The water quality results from additional analytical sampling indicated that all other
health based and aesthetic objectives were met for the parameters analyzed.

11.3.3 Indicators of Potential Contamination

Chloride, nitrate and nitrite concentrations can indicate impacts from surfacewater sources
or septic waste. Chloride concentrations were reported to be 23.7 mg/L during the first
sampling event, 32.7 mg/L during the second sampling event, and 29.5 mg/L during the
most recent sampling event. Chloride concentrations were above the normal background
ranges for groundwater in the area. Nitrate concentrations were reported to be 2.9 mg/L
during the first sampling event, 4.95 mg/L during the second sampling event, and
5.17 mg/L during the most recent sampling event. Nitrate concentrations were above the
normal background ranges for groundwater in the area. These water quality results suggest
that the aquifer from which the groundwater is obtained for the Beaver Creek VRC may be
under the influence of surfacewater sources or septic wastes.

Conceptual Hydrogeology

There is no log available for this well. Most of the wells in the Beaver Creek area indicate
coarse sand and gravel with cobbles and small boulders to depths of at least 30 m. The
well logs also indicate that discontinuous lenses of finer-grained sediments persist
throughout the area, but in general the sediments are dominated by coarse alluvium. Some
discontinuous permafrost is also interpreted to persist throughout the Beaver Creek area.
The variability of sediments in the Beaver Creek area indicates limited aquifer protection
from surficial sources of contamination. A study previously completed in the Beaver
Creek area by EBA determined that the direction of groundwater flow in the vicinity of the
site is north to northeasterly.

Potential Contaminant Sources
Potential contaminant sources identified during the water system assessment are compiled
in field notes in Appendix A11l. Photos of potential contaminant sources are also provided

in Appendix Al1l.

Potential contaminant sources within 30 m of the wellhead are:
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e An above ground fuel storage tank (AST) at 19 m.

The wellhead is located in the parking lot at the visitor reception centre, and is potentially
subject to fuel and/or sewage spills from automobiles and recreational vehicles. The
Alaska Highway (19 m) has also been identified as a potential contaminant source. The
closest location of effluent discharge with respect to the well is a septic field located 33 m
upgradient from the wellhead.

11.5.1 Spills Records and Contaminated Sites Search Results

The Government of Yukon Environmental Programs Branch and Environment Canada
Environmental Protection Branch did not identify any recorded spill events or
contaminated sites issues for this site or neighbouring sites.

11.6 Identified Water System Deficiencies and Associated Risk

11.6.1 High and Medium Risk Deficiencies

e Poor surface completion of the wellhead (located in a pit below grade);

e Poor location of the well (located in the reception centre parking lot where it may
be subject to fuel and sewage spills from automobiles and recreational vehicles);

e There is no surface sanitary seal (grout or bentonite seal as required by the
Canadian Groundwater Association’s Guidelines for Water Well Construction;

e By definition of the Draft Yukon GUDI Assessment Guideline, the well is
potentially under the direct influence of surface water because the depth of the well
is unknown and the well construction does not meet the requirements of the
Guidelines for Water Well Construction;

e The well is located within 30 m of potential sources of contamination, including an
above ground fuel storage tank at 19 m and an active parking lot;

e The septic system is for the visitor reception centre is located upgradient from the
well. The nearest point of the effluent discharge field is 33 m upgradient;

e Water quality results report elevated concentrations of nitrates and chlorides, and
may indicate that the aquifer from which ground water is obtained for this site is
under the influence of surfacewater or septic sources. A likely source is the septic
system directly upgradient from the well; and,

e There is no treatment or disinfection system.
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11.6.2 Low Risk Deficiencies

e The pump control system is not up to standards; and,
e The pressure switch is located too far away from the pressure tank.

11.7 Mitigative Options for Deficiencies

Mitigative options were developed to address the deficiencies identified in the previous
section. Deficiencies are categorized by recommended level of priority (with Priority 1
being most critical).

11.7.1 Priority 1

The following recommendations are provided in order to mitigate deficiencies that are of
immediate concern for the VRC. Priority 1 remedial recommendations include:

e The casing should be extended to at least 500 mm above the base of the well pit,
and a localized near surface bentonite seal installed immediately around the
wellhead, while leaving the remainder of the base of the well pit for drainage;

e The well and water system should be superchlorinated; and

e A disinfection treatment consisting of filtration to 1 micron absolute, and a UV
system that is NSF/ANSI certified should be installed. Pretreatment (softening)
will likely be required. This is a conceptual design recommendations based on the
information available for planning and budgeting purposes. Engineering input will
be required for final system specifications.

11.7.2 Priority 2

Priority 2 upgrade options to mitigate long-term risk and meet the proposed regulation are
presented below:

Option 1: New Well Construction

e For this option, it is recommended that a new well should be drilled and the current
well be decommissioned. It is recommended that a new well be installed to meet
the following conditions:

o The well should be equipped with a surface seal to at least 6 m and the casing
should be extended above grade (500 mm) within a lockable enclosure that is
inaccessible to animals and unauthorized personnel;

=




EBA Project Number: 1260002.003 - 66 - March 2006

o The well must be located at a distance greater than 30 m from any potential
source of contamination, including the above ground storage tank and all parts
of the septic system;

0 The water from the new well must meet all CDWQG health based guidelines. If
there are any exceedences in the CDWQG health-based guidelines then a
treatment system must be designed and installed as necessary. A disinfection
system may be recommended.

Option 2: New Cluster Well Construction

Option 2 presents the option of a cluster well installation to provide water supply to
the Grader Station, Health Centre, Visitor Reception Centre and Fire Hall. The
advantages would include combined savings on capital costs, reduced life cycle
costs, added control and system security, and reduced maintenance requirements.
For this option, it is assumed that a heated building enclosure would be constructed
to house the well and treatment system.

11.7.3 Priority 3

Priority 3 deficiencies would be mitigated with Priority 2 upgrades.

11.8 Cost Estimates for Mitigative Options

Engineering costs for mitigative options are estimated to be 20% of construction costs, and
would include inspection and completion reporting. The costs for materials and labour (not
including engineering) are provided in the sections below. An additional contingency
allowance of 20% is suggested for budgetary purposes.

11.8.1 Priority 1

The estimated costs for the recommended Priority 1 upgrades are detailed below:

Casing extension and well cap installation - $600;

Re-plumb so that domestic comes off of piping prior to tank, and install double
check valve for backflow protection - $500;

Well and water system superchlorination - $200; and

UV system installation with required pre-filtration - $2,400.

Softener system for pre-treatment - $2,000.

The estimated total cost for Priority 1 recommended upgrades is estimated at $3,900
including materials and labour.
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11.8.2 Priority 2

Option 1: New Well Construction

The estimated cost for the Option 1 which includes the construction of a new well
to serve the Fire hall and Library building is approximately $30,000 for drilling,
testing and hook-up, assuming that the well would be approximately 30 m deep and
constructed as described above.

It is recommended that the existing well be kept plumbed in to the fire storage tanks
for back-up water supply.

Option 2: New Cluster Well Construction

The estimated cost for Option 2, consisting of a cluster well installation to provide
water supply from a central well to the Grader Station, Health Centre, Visitor
Reception Centre and Fire Hall would be in the order of $25,000 per system. The
estimated capital costs include supplies and labour for well construction, testing,
treatment and distribution piping.

It is recommended that the existing well be kept plumbed in to the fire storage tanks
for back-up water supply.
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12.2

BUILDING 3122: BEAVER CREEK SWIMMING POOL
Description of Existing Water Supply System

Building 3122, the Beaver Creek Swimming Pool, is currently served by a water supply
system that delivers water from a 19.2 m deep well. The well is located in an underground
enclosure directly adjacent to the nearby Beaver Creek Community Club building, which is
served by the same well. The well location and other details about the surrounding area are
provided in Figure 3122-A in Appendix Al2. The coordinates of the wellhead, as
measured by a handheld GPS device, were recorded as:

e UTMZONE7

e Northing: 6916774
e Easting: 506150

There is no treatment or disinfection system for the water supplying this system. A
schematic detailing the well supply system is provided as Figure 3122-B in Appendix A12.

Description of Existing Wastewater Systems

The septic tank that serves the community club is located south of the building
approximately 20 m from the well and the effluent field is located to the south of the tank
approximately 22 m from the well. The septic tank that serves the swimming pool is
located to the east of the building and effluent is discharged in a septic field to the south of
the tank. The swimming pool septic system is approximately 50 m from and likely
downgradient from the well, but the community club septic system is likely up or cross
gradient from the well. A site plan showing the septic systems is given by Figure 3122-A
in Appendix A12.

12.3 Water Quality Results

12.3.1 Water Quality Results from Previous Sampling

Bacteriological

One sample was collected from the Beaver Creek Swimming Pool water system in June
2005 and was tested for total coliform and E. coli by Yukon Environmental Health Services
using the presence/absence test method. Results are tabulated in Table 3122-1 in Appendix
Al12. Coliform bacteria and E. coli were reported as absent in the sample.
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Potability

Water samples were previously collected from the Beaver Creek Swimming Pool water
system on June 15, 2005. The samples were submitted to ALS Environmental in
Vancouver, BC for analyses included in their drinking water package. The results of these
analyses are summarized in Table 3122-2 in Appendix A12. EBA reviewed the analytical
results to compare them with the Canadian Drinking Water Quality Guidelines (CDWQG)
to observe general water quality, identify and recommend additional sampling and
analytical, and to identify indicators of potential contamination.

e The water quality results indicated that all health based and aesthetic objectives
were met for the parameters analyzed;

e At 0.432mg/L, the copper concentration is elevated above the normal copper
concentrations in groundwater for the Beaver Creek area;

e The water quality results indicated that the groundwater from which this system
receives its water supply is a calcium bicarbonate type water; and,

e The hardness (as CaCOs3) was 194 mg/L, and is considered very hard.

12.3.2 Identification of Additional Analytical Testing Required

Additional analytical for the Beaver Creek Pool that was identified to be included during
the water system assessments is detailed below:

e A sample was taken to retest for turbidity;

e UV absorbance and UV transmissivity, as well as tannins and lignin, to determine
potential for UV treatment as a disinfection option for this water system;

e Total organic carbon (TOC); and,

e Measurements in the field for total dissolved solids, conductivity, pH, and
temperature.

Additional Analytical Results

A water sample was obtained during the water system assessment on July 27, 2005, and
was submitted to ALS Environmental in Vancouver, BC for analysis. These results are
summarized in Table 3122-2 in Appendix Al12 and the laboratory reports are included in
Appendix B. The water quality results from additional analytical sampling indicated that
all health based and aesthetic objectives were met for the parameters analyzed.
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12.3.3 Indicators of Potential Contamination

Chloride, nitrate and nitrite concentrations can indicate impacts from surfacewater sources
or septic waste. Chloride concentrations were reported to be low and are considered to be
within the normal background ranges for groundwater in the Beaver Creek area. Nitrate
and nitrite concentrations for this sample were also low and within the normal background
range for this area. These water quality results do not suggest that the aquifer from which
the groundwater is obtained for the Beaver Creek Swimming Pool is under the influence of
surfacewater sources or septic wastes.

Conceptual Hydrogeology

The log for this well indicates that the well is completed at a depth of 19.2 m within a
gravel aquifer. The lithology indicates mostly gravel with some interbedded fine grained
material from 2.4 to 5.4 m. This is consistent with most well logs in the area, which
indicate that discontinuous lenses of finer-grained sediments persist throughout the area,
but in general the sediments are dominated by coarse alluvium. Some discontinuous
permafrost is also interpreted to persist throughout the Beaver Creek area. The limited
presence of fine grained material indicates that this well is most likely completed within a
unconfined or semi- confined aquifer with limited protection from surficial sources of
contamination. A study previously completed in the Beaver Creek area by EBA
determined that the direction of groundwater flow in the vicinity of the site is north to
northeasterly.

Potential Contaminant Sources

Potential contaminant sources from observations made during the water system assessment
are compiled in field notes in Appendix A12. Photos of potential contaminant sources are
also provided in Appendix A12.

Potential contaminant sources within 30 m of the wellhead are:

e An above ground fuel storage tank (AST) at 20 m; and
e A septic field located at 22 m.
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12.7

12.5.1 Spills Records and Contaminated Sites Search Results

The Government of Yukon Environmental Programs Branch and Environment Canada
Environmental Protection Branch did not identify any recorded spill events or
contaminated sites issues for this site or neighbouring sites.

Identified Water System Deficiencies and Associated Risk

12.6.1 High and Medium Risk Deficiencies

Poor surface completion of the wellhead (located in a pit below grade);

There is no surface sanitary seal (grout or bentonite seal) as required by the
Canadian Groundwater Association’s Guidelines for Water Well Construction;

By definition of the Draft Yukon GUDI Assessment Guideline, the well is
potentially under the direct influence of surface water because it does not meet the
requirements of the Guidelines for Water Well Construction.

The well is located within 30 m of potential sources of contamination, including an
above ground fuel storage tank at 20 m and a septic discharge field at 22 m, both of
which are upgradient from the well; and,

There is no treatment or disinfection system present.

12.6.2 Low Risk Deficiencies

The copper concentration is elevated above normal background concentrations for
the Beaver Creek area, and may signify leaching from copper pipes; and,

It was observed during the water system assessment that two of the pressure tanks
are leaking slightly.

Mitigative Options for Deficiencies

Mitigative options were developed to address the deficiencies identified in the previous
section. Deficiencies are categorized by recommended level of priority (with Priority 1
being most critical).

12.7.1 Priority 1

The following recommendations are provided in order to mitigate deficiencies that are of
immediate concern for the Beaver Creek Pool and Community Hall. Priority 1 remedial
recommendations include:
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The casing should be extended to at least 500 mm above the base of the well pit,
and a localized near surface bentonite seal installed immediately around the
wellhead, while leaving the remainder of the base of the well pit for drainage.

The well and water system should be superchlorinated.

Disinfection treatment consisting of filtration to 1 micron absolute, and a
proportional feed chlorination system with retention tanks and necessary
appurtenances should be installed. These are conceptual design recommendations
based on the information available for planning and budgeting purposes.
Engineering input will be required for final system specifications.

12.7.2 Priority 2

Priority 2 upgrade options to mitigate long-term risk and meet the proposed regulation are
presented below:

Option 1: New Well Construction to Serve Community Hall and Pool

For this option, it is recommended that a new well should be drilled and the current
well be properly decommissioned. There is no potential well location on the site
that complies with recommended setback distances, therefore, it makes sense to
drill to the west of the community centre to obtain a water supply for both
buildings. The existing plumbing between the Community Centre and Pool could
be utilized. It is recommended that the new well be installed to meet the following
conditions:

o The well should be equipped with a surface seal to at least 6 m and the casing
should be extended above grade (500 mm) within a lockable enclosure that is
inaccessible to animals and unauthorized personnel;

0 The well must be located at a distance greater than 30 m from any potential
source of contamination, including the AST and all parts of the septic system;
and

0 The water from the new well must meet all CDWQG health based guidelines. If
there are any exceedences in the CDWQG health-based guidelines then a
treatment system must be designed and installed as necessary.

Option 2: New Cluster Well Construction

Option 2 presents the option of a cluster well installation to provide water supply to
the School, Community Hall and Pool. The advantages would include combined
savings on capital costs, reduced life cycle costs, added control and system security,
and reduced maintenance requirements.
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12.7.3 Priority 3

e Copper concentrations should be monitored as part of routine operation and
maintenance.

e The pressure tanks should be replaced with an adequately sized bladder pressure
tank during Phase 2 upgrades.

12.8 Cost Estimates for Mitigative Options

Engineering costs for mitigative options are estimated to be 20% of construction costs, and
would include inspection and completion reporting. The costs for materials and labour (not
including engineering) are provided in the sections below. An additional contingency
allowance of 20% is suggested for budgetary purposes.

12.8.1 Priority 1

The estimated costs for the recommended Priority 1 upgrades are detailed below:
e Casing extension and well cap installation - $700;
e Well and water system superchlorination - $200; and,
e Filtration to 1 micron absolute and a proportional chlorine system with retention
tanks- $8,500.

The estimate total cost for Priority 1 recommended upgrades are estimated at $9,400
including materials and labour.

12.8.2 Priority 2

Option 1: New Well Construction
e The estimated cost for the Option 1 which includes the construction of a new well
to serve the Pool and Community Centre is approximately $32,400 for drilling,
testing and hook-up, assuming that the well would be approximately 30 m deep and
constructed as described above.

It is recommended that the existing well be kept plumbed in to the fire storage tanks
for back-up water supply.

Option 2: New Cluster Well Construction
e The cost for construction of a cluster well that would serve the recreational hall and
pool, assuming that the well would be constructed to meet the proposed regulations,
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and would be 30 m deep, and including 80 m of distribution piping would cost
approximately $17,400 including half of the drilling costs and the costs for
distribution to the Community Centre. The existing water line between the
Community Centre and the pool would be utilized.

12.8.3 Priority 3

e The cost for routine monitoring of copper concentrations should be included under
operation and maintenance costs; and

e Upgrades to the plumbing system, pressure tank and pump controls are covered
with Priority 2 costs.
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13.2

Description of Existing Water Supply System

Building 3123, the Beaver Creek Grader Station maintenance garage, is currently served by
a water supply system that delivers water from a 32.8 m deep well. The well is located in a
pit at the northeast end of the grader station. The well location and other details about the
surrounding area are provided in Figure 3123-A in Appendix A13. The coordinates of the
wellhead, as measured by a handheld GPS device, were recorded as:

e UTM ZONE 7

e Northing: 6916580
e Easting: 506318

There is an inline filter (5 micron cartridge) present, but there is otherwise no treatment or
disinfection system for the water supplying the grader station maintenance garage. A
schematic detailing the well supply system is provided as Figure 3123-B in Appendix A13.

Description of Existing Wastewater Systems

There is a septic tank present at the southeast corner of the building approximately 20 m
from the well. Septic effluent is discharged to an in ground disposal field south of the tank
approximately 34 m from the well and potentially upgradient of the well. There is a rock
pit that is used to drain the garage sumps located approximately 34 m south that is also
potentially up gradient from the well. There is also an old abandoned septic tank and field
approximately 22 m north and likely downgradient from the well. A site plan showing the
septic system is provided as Figure 3123-A in Appendix A13.

13.3 Water Quality Results

13.3.1 Water Quality Results from Previous Sampling

Bacteriological

Eight samples were collected from the Beaver Creek Grader Station water system between
October 2004 and June 2005 and were tested for total coliform and E. coli by Yukon
Environmental Health Services using the presence/absence test method. Results are
tabulated in Table 3123-1 in Appendix A13. Coliform bacteria and E. coli were reported as
absent in each of the eight samples for which results are provided.
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Potability

Water samples were previously collected from the Beaver Creek Grader Station water
system on September 21, 2004 and June 15, 2005. The samples were submitted to
Northwest Labs in Surrey, BC and ALS Environmental in Vancouver, BC for potability
analyses. The results of these analyses are summarized in Table 3123-2 in Appendix Al3.
EBA reviewed the analytical results to compare them with the Canadian Drinking Water
Quality Guidelines (CDWQG) to observe general water quality, identify and recommend
additional sampling and analytical, and to identify indicators of potential contamination.
Details are summarized below:

e The water quality results indicated that all health based and aesthetic objectives
were met for the parameters analyzed;

e The water quality results indicated that the groundwater from which this system
receives its water supply is a calcium bicarbonate type water; and,

e The hardness (as CaCOs3) was 97.3 mg/L during the first sampling event, and is
considered moderately hard. During the second sampling event the hardness (as
CaCO0g) was 152 mg/L, and is considered very hard.

13.3.2 Identification of Additional Analytical Testing Required

Additional analytical for the Beaver Creek Grader Station maintenance building that was
identified to be included during the water system assessments is detailed below:

e UV absorbance and UV transmissivity, as well as tannins and lignin, to determine
potential for UV treatment as a disinfection option for this water system;

e Total organic carbon (TOC);

e Extractable Petroleum Hydrocarbons (EPH) and Polycyclic Aromatic
Hydrocarbons (PAH) to determine if there are any indications of hydrocarbon
contamination; and,

e Measurements in the field for total dissolved solids, conductivity, pH, and
temperature.

Additional Analytical Results

A water sample was obtained during the water system assessment on July 27, 2005, and
was submitted to ALS Environmental in Vancouver, BC for analysis. These results are
summarized in Table 3123-2 in Appendix Al3 and the laboratory reports are included in
Appendix B. The following items are of note:
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e EPH and PAH concentrations were below analytical detection limits; and,
e The water quality results from additional analytical sampling indicated that all
health based and aesthetic objectives were met for the parameters analyzed.

13.3.3 Indicators of Potential Contamination

Chloride, nitrate and nitrite concentrations can indicate impacts from surfacewater sources
or septic waste. Chloride concentrations were reported to be within the normal background
ranges for groundwater in the area. Nitrate and nitrite concentrations for this sample were
low and within the normal background range for this area. These water quality results do
not suggest that the aquifer from which the groundwater is obtained for the Beaver Creek
Grader Station is under the influence of surfacewater sources or septic wastes.

Conceptual Hydrogeology

The log for this well indicates that the well is completed at a depth of 32.8 m within a fine
sand and gravel aquifer. The well lithology indicates the presence of variable interbedded
fine grained material from 11.6 to 29.6 m. This is consistent with the lithology for most
wells in the Beaver Creek area which typically indicate coarse sand and gravel with
cobbles and small boulders to depths of at least 30 m. The well logs also indicate that
discontinuous lenses of finer-grained sediments persist throughout the area, but in general
the sediments are dominated by coarse alluvium. Some discontinuous permafrost is also
interpreted to persist throughout the Beaver Creek area. The interbedded nature of the fine
sediments which persist in the area provides limited aquifer protection from surficial
sources of contamination. A study previously completed in the Beaver Creek area by EBA
determined that the direction of groundwater flow in the vicinity of the site is north to
northeasterly.

Potential Contaminant Sources

Potential contaminant sources from observations during the water system assessment are
compiled in field notes in Appendix A13. Photos of potential contaminant sources are also
provided in Appendix A13.

Potential contaminant sources within 30 m of the wellhead are:

e Anunderground fuel storage tank (UST) at 22 m;
e An above ground used oil EnviroTank (AST) at 7 m;
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e A cold mix asphalt mix pile at 7.5 m;
e An abandoned septic field located at 22m.

In addition, industrial activities take place in close proximity to the well. There is also a
rock pit located approximately 34 m away from the wellhead. Various scrap metal and
parts are located around the site. The current septic field (in use) is located 34 m away and
upgradient from the well.

13.5.1 Spills Records and Contaminated Sites Search Results

The Government of Yukon Environmental Programs Branch and Environment Canada
Environmental Protection Branch did not identify any recorded spill events or
contaminated sites issues for this site or neighbouring sites.

13.6 ldentified Water System Deficiencies and Associated Risk

13.6.1 High and Medium Risk Deficiencies

e Poor surface completion of the well (located in a PWF wooden enclosure and
casing only extends 100 mm above grade);

e There is no surface sanitary seal (grout or bentonite seal as required by the
Canadian Groundwater Association’s Guidelines for Water Well Construction;

e By definition of the Draft Yukon GUDI Assessment Guideline, the well is
potentially under the direct influence of surface water because it does not meet the
requirements of the Guidelines for Water Well Construction;

e The well is located within 30 m of potential sources of contamination, including an
above ground used oil storage tank at 7 m and an asphalt cold mix pile at 8 m;

e There is a former rock pit or septic leach pit located 22 m upgradient from the well,

e It was reported by grader station employees that there had previously been a break
in the septic line or discharge line to the rock pit (they were unsure which) within
30 m of the well; and,

e There is no treatment or disinfection system.

13.6.2 Low Risk Deficiencies

e There were no low-risk deficiencies identified for this site. All deficiencies are
considered either high or medium risk.
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13.7 Mitigative Options for Deficiencies

Mitigative options were developed to address the deficiencies identified in the previous
section. Deficiencies are categorized by recommended level of priority (with Priority 1
being most critical).

13.7.1 Priority 1

Additional assessment would be prudent to confirm the location of the leak in the septic or
rock pit discharge line, and to repair the leak as required. As well, to mitigate immediate
risk issues, it is recommended that the following be completed:

e Superchlorinate the well and water system, and install a chlorination tap at the
wellhead for future disinfection; and,

o Install a properly sized NSF/ANSI 55 certified UV system with a 5 micron pre-filter
(NSF 61). These are conceptual design recommendations based on the information
available for planning and budgeting purposes. Engineering input will be required
for final system specifications.

13.7.2 Priority 2

Several options have been presented for consideration for Priority 2 upgrades to mitigate
longer-term risks.

Option 1: Upgrade Existing Well and Relocate Potential Contaminant Sources

To rehabilitate the existing well, and ensure that it provides safe drinking water for the
long-term, it is recommended that the following work be completed:

e Standard wellhead upgrades to raise casing to at least 500 mm above grade and
retrofit a surface sanitary seal (grout or bentonite as deep as possible);

e Relocate AST;

e Relocate UST;

e Relocate cold mix asphalt pile; and,

e Decommission former leach pit.
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Option 2: Construct New Well to Serve Facility

This second option proposes that a new well be drilled to serve the facility, and that the
existing well be properly decommissioned. It is recommended that the new well be
installed to meet the following conditions:

e The well should be equipped with a surface seal to at least 6 m and the casing should
be extended above grade (500 mm) within a lockable enclosure that is inaccessible to
animals and unauthorized personnel;

e The well must be located at a distance greater than 30 m from any potential source of
contamination, including the above ground storage tanks and all parts of the septic
system;

e The water from the new well must meet all CDWQG health based guidelines. If there
are any exceedences in the CDWQG health-based guidelines then a treatment system
must be designed and installed as necessary.

Option 3: New Cluster Well Construction

Option 3 presents the alternative of a cluster well installation to provide water supply to the
Grader Station, Health Centre, Visitor Reception Centre and Fire Hall. For this option, it is
assumed that a heated building enclosure would be constructed to house the well and
treatment system. Advantages of this option relative to the other options presented is that it
would offer combined savings on capital costs, reduced life cycle costs, additional system
security, and reduced maintenance requirements.

13.7.3 Priority 3

No Priority 3 mitigative options have been identified.

Cost Estimates for Mitigative Options

Engineering costs for mitigative options are estimated to be 20% of construction costs, and
would include inspection and completion reporting. The costs for materials and labour (not
including engineering) are provided in the sections below. An additional contingency
allowance of 20% is suggested for budgetary purposes.

13.8.1 Priority 1

The estimated costs for the recommended Priority 1 upgrades are detailed below:
e Install chlorination tap on wellhead - $200
e Well and water system superchlorination - $200.
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e Filtration to 1 micron absolute filtration and UV disinfection system- $3,000.

The estimate total cost for Priority 1 recommended upgrade is estimated at $3,400
including materials and labour.

13.8.2 Priority 2

Option 1: Wellhead Upgrades
Option 1 estimated costs are provided below:

e The estimated cost for standard wellhead upgrades is approximately $5,000.
e A Class D estimate of the cost to relocate all potential contaminant sources within
30 m of well would be in the order of $15,000.

Option 2: New Well Construction

The estimated cost for the Option 1 which includes the construction of a new well to serve
the Pool and Community Centre is approximately $30,000 for drilling, testing and hook-up,
assuming that the well would be approximately 30 m deep and constructed as described
above.

Option 3: New Cluster Well Construction

The estimated cost for Option 2, consisting of a cluster well installation to provide water
supply from a central well to the Grader Station, Health Centre, Visitor Reception Centre
and Fire Hall would be in the order of $25,000 per system. The estimated capital costs
include supplies and labour for well construction, testing, treatment and distribution piping.
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14.2

BUILDING 3125: BEAVER CREEK AIR TERMINAL BUILDING
Description of Existing Water Supply System

Building 3125, the Beaver Creek Airport Terminal Building, is currently served by a water
system that sources water from a well of unknown depth. The well is located in a pit
approximately 2 m east of the terminal building. The well location and other details about
the surrounding area are provided in Figure 3125-A in Appendix Al4. The coordinates of
the wellhead, as measured by a handheld GPS device, were recorded as:

e UTM ZONE 7
e Northing: 6919562
e Easting: 507085

There is no treatment or disinfection system for the water supplying this building. A
schematic detailing the well water supply system is provided as Figure 3440-B in
Appendix Al4.

Description of Existing Wastewater Systems

A septic tank that serves the terminal building is located on the east side of the building
approximately 5m north of the tank. Effluent is discharged to an in ground sewage
disposal system approximately 54 m northwest of the well. Conceptual hydrogeology for
the area indicates that the effluent disposal field is likely downgradient from the well. A
site plan showing the septic system is given by Figure 3125-A in Appendix Al4.

14.3 Water Quality Results

14.3.1 Water Quality Results from Previous Sampling

Bacteriological

Nine samples were collected from the Beaver Creek Airport Terminal Building water
system between September 2004 and June 2005 and were tested for total coliform and E.
coli by Yukon Environmental Health Services using the presence/absence test method.
Results are tabulated in Table 3125-1 in Appendix Al4. E. coli bacteria were reported as
absent in each of the nine samples for which results are provided, but one sample, taken
November 17, 2004, tested positive for total coliform bacteria. More recent samples have
not had Total coliform bacteria present.
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Potability

Water samples were previously collected from the Beaver Creek Airport Terminal Building
water system on September 21, 2004 and June 15, 2005. The samples were submitted to
Northwest Labs in Surrey, BC and ALS Environmental in Vancouver, BC for analyses
included in their drinking water packages. The results of these analyses are summarized in
Table 3125-2 in Appendix Al4. EBA reviewed the analytical results to compare them with
the Canadian Drinking Water Quality Guidelines (CDWQG) to observe general water
quality, identify and recommend additional sampling and analytical, and to identify
potential indicators of contamination.

e The turbidity was 4.1 NTU during the first sampling event and 3.29 NTU during the
second sampling event. In both cases the turbidity was in exceedence of the
CDWQG MAC of 1.0 NTU;

e Review of the water quality results indicated that all other health based and
aesthetic objectives were met for the parameters analyzed,

e Review of the water quality results indicated that the groundwater is a calcium
magnesium bi-carbonate sulphate type water; and,

e The hardness (as CaCOs3) was 137 mg/L during the first sampling event and

126 mg/L during the second sampling event, and is considered to be moderately
hard.

14.3.2 Identification of Additional Analytical Testing Required

Additional analytical for the Beaver Creek Airport Terminal Building that was identified to
be included during the water system assessments is detailed below:

e As turbidity was previously in exceedence of the CDWQG MAC, a sample was
taken to re-test for turbidity;

e UV absorbance and UV transmissivity, as well as tannins and lignin, to determine
potential for UV treatment as a disinfection option for this water system;

e Total organic carbon (TOC);

e EPH to determine if there are any signs of hydrocarbon contamination; and,

e Measurements in the field for total dissolved solids, conductivity, pH, and
temperature.
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Additional Analytical Results

A water sample obtained during the water system assessment on July 27, 2005 was
submitted to ALS Environmental in Vancouver, BC for analysis. These results are
summarized in Table 3125-2 in Appendix Al4 and the laboratory reports are included in
Appendix B.

e At 11.7 NTU, turbidity was in exceedence of the CDWQG MAC of 1.0 NTU;
e Concentrations of extractable petroleum hydrocarbons (EPH) were below analytical
detection; and,

e All other health based and aesthetic objectives were met for the parameters
analyzed.

14.3.3 Indicators of Potential Contamination

Chloride, nitrate and nitrite concentrations can indicate impacts from surfacewater sources
or septic waste. Chloride concentrations were reported to be low and can be considered to
be within the normal background ranges for groundwater in the area. Nitrate and nitrite
concentrations for this sample were also low and within the normal background range for
this area. These water quality results do not suggest that the aquifer from which the
groundwater is obtained for the airport building is under the influence of surfacewater
sources or septic wastes.

Conceptual Hydrogeology

There was no driller’s well log available for review for this well. Most of the wells in the
Beaver Creek area indicate coarse sand and gravel with cobbles and small boulders to
depths of at least 30 m. The well logs also indicate that discontinuous lenses of finer-
grained sediments persist throughout the area, but in general the sediments are dominated
by coarse alluvium. Some discontinuous permafrost is also interpreted to persist
throughout the Beaver Creek area. The variability of sediments in the Beaver Creek area
indicates limited aquifer protection from surficial sources of contamination. A study had
been previously completed in the Beaver Creek area by EBA, and it was determined that
the direction of groundwater flow is north to northeasterly.
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14.5 Potential Contaminant Sources

Potential contaminant sources from observations during the assessment are compiled in
field notes in Appendix Al4. Photos of potential contaminant sources are also provided in
Appendix Al4.

Potential contaminant sources within 30 m of the wellhead are:

e An above ground fuel storage tank (AST) at 5 m;

e Oil drums;

Aircraft parking area;

Vehicle parking area;

Jet fuel storage area; and,

Septic tanks located approximately 5 m from the well.

Additionally, septic discharge lines that run between the tank and the field are located
within 10 m of the well and the septic field is approximately 54 m from the well.

14.5.1 Spills Records and Contaminated Sites Search Results

The Government of Yukon Environmental Programs Branch identified that on April 30,
2004, 3 L to 5 L of diesel fuel spilled on the south side of the terminal building when a tank
overfilled. It is considered unlikely that this impacted on the groundwater quality at the
site. No other spill records or contaminated sites issues were identified for this site.

14.6 ldentified Water System Deficiencies and Associated Risk

14.6.1 High and Medium Risk Deficiencies

e Poor surface completion of the wellhead (located in a pit below grade);

e There is no surface sanitary seal (grout or bentonite seal as required by the
Canadian Groundwater Association’s Guidelines for Water Well Construction;

e By definition of the Draft Yukon GUDI Assessment Guideline, the well is
potentially under the direct influence of surface water because it does not meet the
requirements of the Guidelines for Water Well Construction;

e The well is located within 30 m of potential contaminant sources, including an
above ground fuel storage at 5 m, aircraft and vehicle parking within 10 m, and oil
and aviation fuel drum storage within 30 m;

e Although the septic field is located greater than 30 m likely downgradient from the
well, the septic tank is located 5 m from the well which contravenes the proposed
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Part 111 Small Public Drinking Water Guideline, and the existing Yukon Public
Sewage Regulation which requires a 15 m setback;

e Total coliform bacteria were reported as present in one previous sampling event;

e Three independent sampling events reported turbidity to be above the CDWQG
MAC. The most recent sampling event reported turbidity to be 11.7 NTU; and,

e There is no treatment or disinfection system present.

14.6.2 Low Risk Deficiencies

e There are no low-risk deficiencies associated with this site. All deficiencies are
either high or medium risk.

14.7 Mitigative Options for Deficiencies

Mitigative options were developed to address the deficiencies identified in the previous
section. Deficiencies are categorized by recommended level of priority (with Priority 1
being most critical).

14.7.1 Priority 1

Recommended Priority 1 upgrades to mitigate immediate risk to the Beaver Creek Airport
water system are summarized below:

e Confirm depth of well;

e Superchlorinate well and water system;

¢ Install chlorine tap at wellhead for future disinfection;

e Install an appropriately sized filtration (to 1 micron absolute) and NSF/ANSI 55
certified UV disinfection system. Based on water quality data it appears that
pretreatment to ensure proper UV operation will not be required. These are
conceptual design recommendations based on the information available for
planning and budgeting purposes. Engineering input will be required for final
system specifications.

14.7.2 Priority 2

Two potential options to mitigate potential long-term risk to the Beaver Creek Airport
water system are presented below:
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Option 1: Upgrade and Rehabilitate Well, Relocate Potential Contaminant Sources

The option of upgrading, rehabilitating and relocating potential contaminant sources is
presented below:

e Camera well to determine well construction and condition;

e Chemically clean (pending camera investigation results);

e Standard wellhead upgrades consisting of a pitless unit installation, extending the
casing to at least 500 mm above grade, and retrofitting of a surface sanitary seal
(grout or bentonite to at least 3 m in depth);

e Relocate AST; and,

e Relocate septic tank.

Option 2: Construct New Well to Serve Airport Facility

This second option proposes that a new well be drilled to serve the airport, and that the
existing well be properly decommissioned. It is recommended that the new well be
installed to meet the following conditions:

e The well should be equipped with a surface seal to at least 6 m and the casing should
be extended above grade (500 mm) within a lockable enclosure that is not
inaccessible to animals and unauthorized personnel;

e The well must be located at a distance greater than 30 m from any potential source of
contamination, including the above ground storage tanks and all parts of the septic
system;

e The water from the new well must meet all CDWQG health based guidelines. If there
are any exceedences in the CDWQG health-based guidelines then a treatment system
must be designed and installed as necessary.

14.8 Cost Estimates for Mitigative Options

Engineering costs for mitigative options are estimated to be 20% of construction costs, and
would include inspection and completion reporting. The costs for materials and labour (not
including engineering) are provided in the sections below. An additional contingency
allowance of 20% is suggested for budgetary purposes.

14.8.1 Priority 1

Priority 1 costs are summarized below:
e The estimated cost for labour to superchlorinate the well and water system is
approximately $200;
e Installation of a chlorine tap at wellhead for future disinfection would cost
approximately $200;




EBA Project Number: 1260002.003 -88 - March 2006

e It is estimated that the installation of an appropriately sized NSF 61 filtration
system (to 1 micron absolute) and an NSF/ANSI 55 certified UV disinfection
system would cost $3,000.

14.8.2 Priority 2
Priority 2 costs for each option presented above are as follows:

Option 1: Upgrade and Rehabilitate Well, Relocate Potential Contaminant Sources
Option 1 estimated costs are provided below:

e The estimated cost for standard wellhead upgrades is approximately $5,000;
e The estimated cost to camera, redevelop and clean the well is $3000; and,

e A Class D estimate of the cost to relocate all potential contaminant sources within
30 m of well would be in the order of $15,000.

Option 2: Construct New Well to Serve Airport Facility
The estimated cost for the Option 1 which includes the construction of a new well to serve
the Airport Terminal Building is approximately $30,000 for drilling, testing and hook-up,

assuming that the well would be approximately 30 m deep and constructed as described
above.

The existing treatment system (Priority 1) would be utilized for water system disinfection
for each of the options presented above.

=
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15.0
15.1

15.2

BUILDING 3964: BEAVER CREEK HEALTH CENTRE
Description of Existing Water Supply System

Building 3964, the Beaver Creek Health Centre, is currently served by a water supply
system that delivers water from a well of unknown depth. The well is located in a pit
approximately 3 m east of the health centre. The well location and other details about the
surrounding area are provided in Figure 3964-A in Appendix A15. The coordinates of the
wellhead, as measured by a handheld GPS device, were recorded as:

e UTM ZONE 7
e Northing: 6916660
e Easting: 506315

There is no treatment or disinfection system for the water supplying this site. A schematic
detailing the well supply system is provided as Figure 3964-B in Appendix A15.

Description of Existing Wastewater Systems

Septic effluent is discharged to a septic system on the west side of the health centre. The
septic tank is located approximately 20 m northwest of the well. The exact location of the
septic field is unknown, however, it is likely that it is within 30 m of the well. Conceptual
hydrogeology indicates that the septic system is likely cross-gradient from this well. There
is also an abandoned septic tank or rock pit approximately 45 m south of the well on the
Beaver Creek Grader Station property, and a septic field serving the Visitor Reception
Centre approximately 42 m northeast and downgradient from the well. A site plan showing
the existing wastewater system is given by Figure 3964-A in Appendix Al5.

15.3 Water Quality Results

15.3.1 Water Quality Results from Previous Sampling

Bacteriological

Ten samples were collected from the Beaver Creek Health Centre water system between
September 2004 and June 2005 and were tested for total coliform and E. coli by Yukon
Environmental Health Services using the presence/absence test method. Results are
tabulated in Table 3964-1 in Appendix A15. Both E. coli and Total Coliform were
reported as absent in each of the ten samples for which results are provided.
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Potability

Water samples were previously collected from the Beaver Creek Health Centre water
system on September 21, 2004 and June 15, 2005. The samples were submitted to
Northwest Labs in Surrey, BC and ALS Environmental in Vancouver, BC for analyses
included in their drinking water packages. The results of these analyses are summarized in
Table 3964-2 in Appendix Al4. EBA reviewed the analytical results to compare them with
the Canadian Drinking Water Quality Guidelines (CDWQG) to observe general water
quality, identify and recommend additional sampling and analytical, and to identify
potential indicators of contamination as detailed below:

e During the first sampling event turbidity was 1.6 NTU, in exceedence of CDWQG
MAC of 1.0 NTU. Turbidity at the time of the second sampling event, however,
was less than the CDWQG MAC;

e The water quality results indicated that all other health based and aesthetic
objectives were met for the parameters analyzed,

e The water quality results indicated that the groundwater from which this system
receives its water supply is a calcium bicarbonate type water; and,

e The hardness (as CaCOs3) was 234 mg/L during the first sampling event and
255 mg/L during the second sampling event, and is considered very hard.

15.3.2 Identification of Additional Analytical Testing Required

Additional analytical for the Beaver Creek Health Centre that was identified to be included
during the water system assessments is detailed below:

e UV absorbance and UV transmissivity, as well as tannins and lignin, to determine
potential for UV treatment as a disinfection option for this water system;

e Total organic carbon (TOC); and,

e Measurements in the field for total dissolved solids, conductivity, pH, and
temperature.

Additional Analytical Results

A water sample was obtained during the water system assessment on July 29, 2005, and
was submitted to ALS Environmental in Vancouver, BC for analysis. These results are
summarized in Table 3964-2 in Appendix Al5 and the laboratory reports are included in
Appendix B. The water quality result from additional analytical sampling indicated that all
health based and aesthetic objectives were met for the parameters analyzed.
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15.3.3 Indicators of Potential Contamination

Chloride, nitrate and nitrite concentrations can indicate impacts from surfacewater sources
or septic waste. Nitrate and nitrite concentrations were reported to be low and within the
normal background range for the area. Chloride concentrations, although were not in
exceedence of the CDWQG aesthetic objective, were elevated above normal background
concentrations in the Beaver Creek area. Water quality results suggest that the aquifer from
which the groundwater is obtained for the Beaver Creek Health Centre may be under the
influence of surfacewater sources or septic wastes. It should also be noted that a well on an
adjacent property at the Beaver Creek Visitor Reception Centre had reported both chlorides
and nitrates elevated above normal background concentrations for the area.

Conceptual Hydrogeology

There is no log available for review for this well. Most of the wells in the Beaver Creek
area indicate coarse sand and gravel with cobbles and small boulders to depths of at least
30 m. The well logs also indicate that discontinuous lenses of finer-grained sediments
persist throughout the area, but in general the sediments are dominated by coarse alluvium.
Some discontinuous permafrost is also interpreted to persist throughout the Beaver Creek
area. The variability of sediments in the Beaver Creek area indicates limited aquifer
protection from surficial sources of contamination. A study had been previously completed
in the Beaver Creek area by EBA, and it was determined that the direction of groundwater
flow is north to northeasterly.

Potential Contaminant Sources

Potential contaminant sources from observations during the water system assessment are
compiled in field notes in Appendix A15. Photos of potential contaminant sources are also
provided in Appendix Al5.

Potential contaminant sources within 30 m of the wellhead are:

e An effluent discharge field as close as 18 m (exact location unknown);
e Anindoor fuel storage tank at 20 m;
e Various fuel, oil and paint drums on the Grader Station property at 20 m.

In addition, an asphalt mix pile is located approximately 40 m south from the wellhead on
the Grader Station property.
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15.5.1 Spills Records and Contaminated Sites Search Results

The Government of Yukon Environmental Programs Branch and Environment Canada
Environmental Protection Branch did not identify any recorded spill events or
contaminated sites issues for this site or neighbouring sites.

15.6 Identified Water System Deficiencies and Associated Risk

15.6.1 High and Medium Risk Deficiencies
High and medium risk deficiencies are summarized as follows:

Poor surface completion of the wellhead (located in a pit below grade);

There is no surface sanitary seal (grout or bentonite seal as required by the
Canadian Groundwater Association’s Guidelines for Water Well Construction;

By definition of the Draft Yukon GUDI Assessment Guideline, the well is
potentially under the direct influence of surface water because it does not meet the
requirements of the Guidelines for Water Well Construction;

The well is located within 30 m of potential sources of contamination, including a
fuel storage tank at approximately 20 m and fuel, oil, and paint drums at 20 m;

The closest point of the effluent discharge field for the health centre is likely 18 m
cross gradient from the well,

Water quality reported chloride above normal background concentrations for the
area, and suggest that the well may potentially be under the influence of
surfacewater or septic sources; and,

There is no treatment or disinfection system.

15.6.2 Low Risk Deficiencies

The heat trace as not been installed to code. There is no thermostat, no ground fault
indicator (GFI), and the heat trace does not appear to be working properly;

There is no pressure gauge on the system; and,

There was a previous exceedence of turbidity.

15.7 Mitigative Options for Deficiencies

Mitigative options were developed to address the deficiencies identified in the previous
section. Deficiencies are categorized by recommended level of priority (with Priority 1
being most critical).
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15.7.1 Priority 1

The following recommendations are provided in order to mitigate deficiencies that are of
immediate concern for the Beaver Creek Health Centre Building. Priority 1 remedial
recommendations include:

e The casing should be extended to at least 500 mm above the base of the well pit,
and a localized near surface bentonite seal installed immediately around the
wellhead, while leaving the remainder of the base of the well pit for drainage.

e The well and water system should be superchlorinated.

e Disinfection treatment consisting of filtration to 1 micron absolute, and a UV
system that is NSF/ANSI certified should be installed. Pretreatment will likely be
required for proper UV performance.  Alternatively, a proportional feed
chlorination system with retention tanks and appurtenances could be installed.
These are conceptual design recommendations based on the information available
for planning and budgeting purposes. Engineering input will be required for final
system specifications.

15.7.2 Priority 2

Priority 2 upgrade options to mitigate long-term risk and meet the proposed regulation are
presented below:

Option 1: New Well Construction

For this option, it is recommended that a new well should be drilled and the current well be
decommissioned. It is recommended that a new well be installed to meet the following
conditions:

e The well should be equipped with a surface seal to at least 6 m and the casing
should be extended above grade (500 mm) within a lockable enclosure that is not
inaccessible to animals and unauthorized personnel;

e The well must be located at a distance greater than 30 m from any potential source
of contamination, including the above ground storage tank and all parts of the septic
system;

e The water from the new well must meet all CDWQG health based guidelines. If
there are any exceedences in the CDWQG health-based guidelines then a treatment
system must be designed and installed as necessary. A disinfection system may be
recommended.

Option 2: New Cluster Well Construction

Option 2 presents the option of a cluster well installation to provide water supply to the
Grader Station, Health Centre, Visitor Reception Centre and Fire Hall. The advantages
would include combined savings on capital costs, reduced life cycle costs, added control
and system security, and reduced maintenance requirements. For this option, it is assumed
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that a heated building enclosure would be constructed to house the well and central
treatment system.

15.7.3 Priority 3

Priority 3 upgrades include:

e Install pressure guage on system if option 1 of Priority 2 is chosen. Consider
completing this at the same time as Priority 2 upgrades.

15.8 Cost Estimates for Mitigative Options

Engineering costs for mitigative options are estimated to be 20% of construction costs, and
would include inspection and completion reporting. The costs for materials and labour (not
including engineering) are provided in the sections below. An additional contingency
allowance of 20% is suggested for budgetary purposes.

15.8.1 Priority 1

The exact location of the septic field should be confirmed.

The estimated costs for the recommended Priority 1 upgrades are detailed below:
e Casing extension and localized sanitary surface seal - $600;
e Well and water system superchlorination - $200; and,
e UV system installation with required pre-filtration and softener pre-treatment -
$5,400. Alternatively, a proportional feed chlorination system with retention tanks
and appurtenances could be installed for approximately $7,000.

The total cost for Priority 1 recommended upgrade is estimated at $3,400 including
materials and labour.

15.8.2 Priority 2

Since the well is likely within 30 m of the septic field, and elevated chloride may indicate
that there is potential influence of surfacewater or septic waste, it is recommended for the
long-term that a new water source be obtained. Two options are presented below:
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Option 1: New Well Construction

The estimated cost for the Option 1 which includes the construction of a new well to serve
the Health Centre building is approximately $30,000 for drilling, testing and hook-up,
assuming that the well would be approximately 30 m deep and constructed as described
above.

Option 2: New Cluster Well Construction

The estimated cost for Option 2, consisting of a cluster well installation to provide water
supply from a central well to the Grader Station, Health Centre, Visitor Reception Centre
and Fire Hall would be in the order of $25,000 per system. The estimated capital costs
include supplies and labour for well construction, testing, treatment and distribution piping.
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16.0
16.1

16.2

BUILDING 3201: BURWASH LANDING AIRPORT BUILDING
Background and Description of Existing Water Supply System

Building 3201, the Burwash Landing Airport Building, is currently served by a water
supply system that delivers water from a 10.5 m deep well. The well is located outside in a
wooden enclosure adjacent to the airport building. At the time of the assessment, the well
was not equipped with a proper watertight and vermin-proof cap. The well location and
other details about the surrounding area are provided in Figure 3201-A in Appendix Al6.
The coordinates of the wellhead, as measured by a handheld GPS device, were recorded as:

e UTMZONE7
e Northing: 6805564
e Easting: 605217

There is no treatment or disinfection system for the water supplying this system. A
schematic detailing the well water supply system is provided as Figure 3201-B in
Appendix Al6.

Description of Existing Wastewater Systems

The septic tank that serves this building is located east of the building approximately 23 m
southeast of the well. Septic effluent is discharged to the southeast of the tank
approximately 40 m from the well. A site plan showing the septic system is given by
Figure 3201-A in Appendix A16.

Reportedly the former septic system consisted of a septic holding tank within the basement
of the building. The tank reportedly discharged through a pipe across the existing
driveway. According to Nick Barnett, PMA, the sewer discharge pipe was found to be
broken and leaking at a location beneath the driveway (Personal Comm., Nick Barnett).

16.3 Water Quality Results

16.3.1 Water Quality Results from Previous Sampling

Bacteriological

Eleven samples were collected from the Burwash Landing Airport building water system
between September 2004 and June 2005 and were tested for total coliform and E. coli by
Yukon Environmental Health Services using the presence/absence test method. Results are
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tabulated in Table 3201-1 in Appendix A16. Two out of the eleven samples reported
positive results for total coliform bacteria.

Reportedly, an additional water sample collected from the system on July 14th, 2005 also
tested positive for Total Coliform Bacteria (Personal Comm., Nick Barnett). We
understand that this system is currently under a boil water advisory, and signs are posted.

Potability

Water samples were previously collected from the Burwash Landing Airport Building
water system on September 21, 2004 and June 15, 2005. The samples were submitted to
Northwest Labs in Surrey, BC and ALS Environmental in Vancouver, BC for potability
analyses. The results of these analyses are summarized in Table 3201-2 in Appendix Al6.
EBA reviewed the analytical results to compare them with the Canadian Drinking Water
Quality Guidelines (CDWQG) to observe general water quality, identify and recommend
additional sampling and analytical, and to identify indicators of potential contamination as
follows:

e During the first sampling event the copper concentration was 1.12 mg/L, which is in
exceedence of the CDWQG MAC of 1.0 mg/L. The copper concentration during
the second sampling event was 0.793 mg/L, which, although is not in exceedence of
the CDWQG MAC, is elevated;

e The water quality results indicated that all other health based and aesthetic
objectives were met for the parameters analyzed,

e Chloride and nitrate concentrations, although were not in exceedence of CDWQG
aesthetic objectives, were found to be elevated and may indicate influence by
surfacewater or septic sources;

e The water quality results indicated that the groundwater from which this system
receives its water supply is a calcium bicarbonate type water; and,

e The hardness (as CaCOs3;) was 334 mg/L during the first sampling event and
329 mg/L during the second sampling event, and is considered very hard.

16.3.2 Identification of Additional Analytical Testing Required

Additional analytical for the Burwash Landing Airport Building that was identified to be
included during the water system assessments is detailed below:

e UV absorbance and UV transmissivity, as well as tannins and lignin, to determine
potential for UV treatment as a disinfection option for this water system;
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e Total organic carbon (TOC);

e As the copper concentration had previously exceeded the CDWQG MAC, samples
were taken for total and dissolved copper;

e Since there was evidence of elevated chloride and nitrate, samples were taken to
analyze for nitrate, nitrite, chloride, and ammonia;

e Extractable Petroleum Hydrocarbons (EPH) to determine if there are any signs of
hydrocarbon contamination; and,

e Measurements in the field for total dissolved solids, conductivity, pH, and
temperature.

Additional Analytical Results

A water sample was obtained during the water system assessment on July 28, 2005, and
was submitted to ALS Environmental in Vancouver, BC for analysis. These results are
summarized in Table 3201-2 in Appendix Al16 and the laboratory reports are included in
Appendix B. Details are:

e Additional analytical sampling reported that the nitrate concentration was elevated
with respect to expected background concentrations for the Burwash Landing area;

e The concentration of total copper in the water was reported to have been
0.645 mg/L, and the reported concentration of dissolved copper was 0.647 mg/L.
Although the copper concentration was not in exceedence of the CDWQG MAC of
1.0 mg/L, it was elevated and very close to the MAC; and,

e The EPH screening did not indicate any petroleum hydrocarbons above detection
limits.

16.3.3 Indicators of Potential Contamination

Chloride, nitrate and nitrite concentrations can indicate impacts from surfacewater sources
or septic waste. Nitrate concentrations for this sample were reported in three independent
sampling events to be elevated above expected background concentrations for the Burwash
area. Reported nitrate concentrations are not likely within the normal background range for
this area. There were also two bacteriological results from between September 2004 and
June 2005 that had reportedly tested positive for total coliform. Chloride concentrations
were slightly elevated, in the range of 5 mg/L for the three sampling events, and are likely
above background chloride concentrations for the region. Considering that water quality
results show elevated nitrates and chlorides, and also positive total coliform results,
indicators of potential contamination would suggest that the aquifer from which the
groundwater is obtained for the Burwash Landing Airport Building may be under the
influence of surfacewater sources or septic wastes.
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16.4

The closest point of the existing septic field is approximately 40 m downgradient from the
well, and although the septic tank and sewer service lines are within 30 m of the well, it is
not likely that this is the cause of high nutrients in the water system. One potential cause of
the elevated nitrates and chlorides is the poor surface completion of the well. The well is
located in a wooden enclosure containing fiberglass insulation. This type of enclosure is
especially subject to inhabitation by rodents. At the time of the water system assessment
there were mouse feces and other evidence of rodents in the wellhead enclosure. The well
is also equipped with a jet pump rather than a submersible pump. Because of the depth of
the well it was required that two drop pipes be installed as opposed to only one. Having
two drop-pipes in the well makes it difficult to find a proper double-holed well cap to install
on the well casing, and likely due to this, there was no well cap present. Because the well is
open without a cap on the casing, and because the wellhead enclosure is constructed in a
manner such that it is appealing to rodents for habitation, it is likely that the well is subject
to animals and animal feces falling directly into the well. It is possible that the elevated
nitrate and chloride concentration, as well as the positive bacteriological results for total
coliform, is being caused by fecal matter and/or decaying rodent carcasses in the well.

Another potential cause of elevated chloride and nitrate may be resulting from the former
leak of the sewer discharge pipe. We understand that this leak was repaired in 1989 and a
new in-ground sewage disposal system was installed.

Conceptual Hydrogeology

There is no log available for this well. Most wells in the Burwash area are completed in a
30 m to 50 m deep confined aquifer. The general lithology of the area indicates 30 m to
50 m of fine grained sediments overlying the aquifer, discontinuous permafrost has also
been identified. The well is completed at a depth of 10.51 m with a static water level
8.55 m below grade. Unlike most wells in the Burwash area, this well is most likely
completed in an unconfined aquifer located in permeable sediments interbedded within the
fine grained, surficial material. The shallow depth of the aquifer and probable lack of a
confining layer make it somewhat susceptible to surficial sources of contamination.
Groundwater flow direction in the vicinity is likely north towards Kluane Lake.
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16.5 Potential Contaminant Sources

Potential contaminant sources from observations during the site investigation are compiled
in field notes located in Appendix A16. Photos of potential contaminant sources are also
provided in Appendix Al6.

Potential contaminant sources within 30 m of the wellhead include:

e One above ground fuel storage tank (AST); and,
e An abandoned well located beside the existing well.

In addition, there is a septic tank located approximately 23 m away from the wellhead, a
septic field is located at 40 m. There is also a bulk fuel storage area located approximately
80 m southeast and crossgradient from the well.

16.5.1 Spills Records and Contaminated Sites Search Results

The Government of Yukon Environmental Programs Branch and Environment Canada
Environmental Protection Branch did not identify any recorded spill events or
contaminated sites issues for this site or neighbouring sites.

16.6 ldentified Water System Deficiencies and Associated Risk

16.6.1 High and Medium Risk Deficiencies

e Poor surface completion of the well (located in a wooden enclosure with fiberglass
insulation, wellhead is open, subject to access by rodents and rodent feces, wellhead
is at grade). Note that the wellhead was temporarily sealed with plastic and tape,
however, this is not considered to be an adequate long-term solution;

e There is no surface sanitary seal;

e By definition of the Draft Yukon GUDI Assessment Guideline, the well is
potentially under the direct influence of surface water because it is a vulnerable type
(unconfined aquifer), has a production zone less than 15 m below grade, and does
not meet the requirements of the Guidelines for Water Well Construction;

e There are at least three bacteriological results that reported positive total coliform
within the past year;

e Water quality results indicated elevated (above expected background
concentrations) nitrates and chlorides, suggesting that there may be impact of this
shallow aquifer from septic or surface sources of contamination;
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e There is a previous exceedence of the CDWQG MAC for copper. Most recent
result is not above MAC, but is elevated above expected background
concentrations;

e Well is located within 30 m of potential sources of contamination, including an
above ground fuel storage tank at 8 m and an abandoned well at 1 m from the
current well;

e The well is a shallow well and is likely completed in an unconfined aquifer that is
susceptible to surface sources of contamination; and,

e There is no treatment or disinfection.

16.6.2 Low Risk Deficiencies

e There are no low-risk deficiencies associated with this site. All deficiencies are
considered either high or medium risk.

16.7 Mitigative Options for Deficiencies

Following the high-risk deficiencies identified by EBA at the time of the water system
assessment, PMA retained EBA to coordinate the drilling, construction and testing of a new
well to serve the Burwash Landing Airport Building. The construction of the well is
documented in a report to PMA entitled “Well Completion Report- Burwash Landing
Airport Terminal Building” (EBA, 2005). Included in this report are recommendations
pertinent to maintaining the safety of the new water supply well. All deficiencies presented
in the above report were addressed through the drilling of a new well, and through
decommissioning of the old wells. Therefore, mitigative options and associated costs to
address former deficiencies have not been included in this final report.

The new well is currently temporarily connected with above ground piping. Once the
ground has thawed, it would be prudent to re-plumb the well and install piping with
adequate freeze-protection below grade. It is estimated that the cost to complete the well
hook-up will be in the order of $5,000. It is also recommended that an NSF/ANSI
approved UV disinfection system be installed (Priority 2) in keeping with the multi barrier
approach. This system would cost in the order of $2,200 installed.
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17.0 BUILDING 3204: BURWASH LANDING FIRE HALL
17.1 Description of Existing Water Supply System

17.2

Building 3204, the Burwash Landing Fire Hall, is currently served by a water supply
system that delivers water from an approximately 39.2 m deep well. The well is located in
an enclosure off from the fire hall. The well location and other details about the
surrounding area are provided in Figure 3204-A in Appendix Al17. The coordinates of the
wellhead, as measured by a handheld GPS device, were recorded as:

e UTM ZONE 7
e Northing: 6804037
e Easting: 607068

There is no treatment or disinfection system for the water supplying this system. The water
system splits to serve the domestic system and the fire truck fill. There are two
approximately 5000 L water storage tanks to store water used for fire fighting. A
schematic detailing the water supply system is provided as Figure 3204-B in Appendix
Al7.

Description of Existing Wastewater Systems
The building is equipped with a sewage eduction tank located to the east of the fire hall.

The eduction tank is approximately 15 m east and likely downgradient from the well. A
site plan showing the septic system is given by Figure 3204-A in Appendix Al17.

17.3 Water Quality Results

17.3.1 Water Quality Results from Previous Sampling

Bacteriological

Nine samples were collected from the Burwash Landing Fire Hall water system between
September 2004 and June 2005 and were tested for total coliform and E. coli by Yukon
Environmental Health Services using the presence/absence test method. Results are
tabulated in Table 3204-1 in Appendix A17. Coliform bacteria and E. coli were reported as
absent in each of the nine samples for which results are provided.
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Potability

Water samples were previously collected from the Burwash Landing Fire Hall water
system on September 21, 2004 and June 15, 2005. The samples were submitted to
Northwest Labs in Surrey, BC and ALS Environmental in Vancouver, BC for detailed
potability analyses. The results of these analyses are summarized in Table 3204-2 in
Appendix Al7. EBA reviewed the analytical results to compare them with the Canadian
Drinking Water Quality Guidelines (CDWQG) to observe general water quality, identify
and recommend additional sampling and analytical, and to identify potential indicators of
contamination.

e Previous sampling reported the turbidity to be 11.1 NTU, which is in exceedence of
both the CDWQG aesthetic objective of 5.0 NTU and MAC of 1.0 NTU;

e The first sampling event reported the arsenic concentration to be 0.0055 mg/L,
which although is not in exceedence of the current CDWQG MAC, is in
exceedence of the proposed new MAC of 0.005 mg/L. The second sampling event,
however, reported the arsenic concentration to be 0.00432 mg/L, which is below the
proposed MAC;

e The first sampling event reported the iron concentration to be 0.45 mg/L, which is
above the CDWQG aesthetic objective of 0.3 mg/L. Supplementary sampling,
however, reported the iron concentration to be 0.154 mg/L, below the CDWQG
aesthetic objective;

e The first sampling event reported the manganese concentration to be 0.059 mg/L,
which is above the CDWQG aesthetic objective of 0.05 mg/L. The second
sampling event, however, reported the manganese concentration to be 0.0467 mg/L,
below the CDWQG aesthetic objective;

e The water quality results indicated that all other health based and aesthetic
objectives were met for the parameters analyzed,

e The water quality results indicated that the groundwater from which this system
receives its water supply is a sodium bicarbonate type water; and,

e The hardness (as CaCOs3) was 115 mg/L during the first sampling event and
117 mg/L during the second sampling event, and is considered moderately hard.

17.3.2 Identification of Additional Analytical Testing Required

Additional analytical for the Burwash Landing Fire Hall that was identified to be included
during the water system assessments is detailed below:

e As turbidity had been in exceedence of the CDWQG MAC, a sample was taken to
re-test for turbidity;
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17.4

e UV absorbance and UV transmissivity, as well as tannins and lignin, to determine
potential for UV treatment as a disinfection option for this water system;

e Total organic carbon (TOC); and,

e Measurements in the field for total dissolved solids, conductivity, pH, and
temperature.

Additional Analytical Results

A water sample was obtained during the water system assessment on July 29, 2005, and
was submitted to ALS Environmental in Vancouver, BC for analysis. These results are
summarized in Table 3204-2 in Appendix A17 and the laboratory reports are included in
Appendix B.

e At 4.01 NTU, the turbidity was in exceedence of the CDWQG MAC of 1.0 NTU;
and,

e The water quality results indicated that all other health based and aesthetic
objectives were met for the parameters analyzed.

At the time of the water system assessment, the water was very turbulent and a strong
odour was noticed due to sulphide off-gasing.

17.3.3 Indicators of Potential Contamination

Chloride, nitrate and nitrite concentrations can indicate impacts from surfacewater sources
or septic waste. Chloride concentrations were reported to be low and are considered to be
within the normal background ranges for groundwater in the area. Nitrate and nitrite
concentrations for this sample were also low and within the normal background range for
this area. These water quality results do not suggest that the aquifer from which the
groundwater is obtained for the Burwash Landing Fire Hall is under the influence of
surfacewater sources or septic wastes.

Conceptual Hydrogeology

There was no log available for review for this well. Well logs for the nearby community
wells (500 m away) indicate that the wells are drawing water from a deep confined
intrapermafrost aquifer overlain by 42 m to 47 m of frozen clay and silt. Recharge to this
aquifer is likely melting snow and glaciers, and precipitation on the eastern flank of the
Kluane Range. At a depth of 39 m, the fire hall well is most likely completed within the
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same aquifer. The inferred presence of a significant confining layer provides protection of
the aquifer from surfice sources of contamination. Groundwater flow direction in this area
is expected to be north to northeast towards Kluane Lake.

17.5 Potential Contaminant Sources

Potential contaminant sources from observations during the water system assessment are
compiled in field notes in Appendix Al7. Photos of potential contaminant sources are also
provided in Appendix Al7.

Potential contaminant sources within 30 m of the wellhead include:

e One above ground fuel storage tank (AST).
e A sewage eduction tank is located 15 m away from the well.

17.5.1 Spills Records and Contaminated Sites Search Results

It was reported that on November 10, 1998, a spill occurred at a gas station in Burwash
Landing near this site. Approximately 3800 L of diesel fuel spilled from Burwash Fuels
when a valve was left on and the fuel ran down approximately 400 m towards Kluane Lake
likely within 100 m of the fire hall well.

Due to the proximity of the spill to the site, and the inferred confined and protected nature
of the aquifer (based on an understanding of the lithology from other well logs for the area),
it is not antipated that this is a cause of concern to the water quality delivered from this
well.

The Government of Yukon Environmental Programs Branch and Environment Canada
Environmental Protection Branch did not identify any other recorded spill events or
contaminated sites issues for this site or neighbouring sites in close proximity.

17.6 ldentified Water System Deficiencies and Associated Risk

17.6.1 High and Medium Risk Deficiencies

e Poor surface completion of the wellhead (located in an enclosure below grade);
e There is no surface sanitary seal (grout or bentonite seal as required by the
Canadian Groundwater Association’s Guidelines for Water Well Construction;
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17.7

e By definition of the Draft Yukon GUDI Assessment Guideline, the well is
potentially under the direct influence of surface water because the well depth is
unknown, and the well construction does not meet the requirements of the
Guidelines for Water Well Construction;

e The well is located within 30 m of potential contaminant sources, including an
above ground fuel storage tank at 4 m;

e The turbidity has been reported to be in exceedence of the CDWQG MAC.
Turbidity has been reported to be as high as 11.1 NTU; and,
e There is no treatment or disinfection system.

17.6.2 Low Risk Deficiencies

e It has been reported that a spill had occurred at Burwash Fuel with discharge
possibly coming within 100 m of the well,

e There is a sewage eduction tank located 15 m from the well; and,

e The heat trace installation is not up to standards.

Mitigative Options for Deficiencies

Mitigative options were developed to address the deficiencies identified in the previous
section. Deficiencies are categorized by recommended level of priority (with Priority 1
being most critical).

17.7.1 Priority 1

An attempt should be made to locate the well log for this well to verify well construction
and aquifer vulnerability.

The following recommendations are provided in order to mitigate deficiencies that are of
immediate concern for the Burwash Landing Fire Hall.  Priority 1 remedial
recommendations include:

e The casing should be extended to at least 500 mm above the base of the well pit.

e The well and water system should be superchlorinated, and a chlorination tap
installed at the wellhead to facilitate future superchlorination.

e Disinfection treatment consisting of filtration to 1 micron absolute, and a UV
system that is NSF/ANSI certified should be installed. Alternatively, a proportional
feed chlorination system with retention tanks and appurtenances could be installed.
These are conceptual design recommendations based on the information available
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for planning and budgeting purposes. Engineering input will be required for final
system specifications.

17.7.2 Priority 2

All significant issues addressed through Priority 1 upgrades, and therefore, there are no
Priority 2 upgrades required.

17.7.3 Priority 3

Priority 3 upgrades would include replacing the heat trace to meet the electrical code. A
certified electrician should complete this work.

17.8 Cost Estimates for Mitigative Options

Engineering costs for mitigative options are estimated to be 20% of construction costs, and
would include inspection and completion reporting. The costs for materials and labour (not
including engineering) are provided in the sections below. An additional contingency
allowance of 20% is suggested for budgetary purposes.

17.8.1 Priority 1

The estimated costs for the recommended Priority 1 upgrades are detailed below:
e Casing extension - $500;
e Well and water system superchlorination and installation of chlorination tap- $400;
and,
e UV system installation with filtration to 1 micron absolute would cost
approximately $3,000 including materials and labour. It is not anticipated that pre-
treatment (i.e. softening) would be required for optimum UV performance.

Consideration should be given to completing a camera investigation and well cleaning and
re-development at the time of the upgrades. The sulphur odour and off gassing could be a
result of biological activity (biofouling) within the well screen and aquifer formation.

17.8.2 Priority 3

The estimated cost for an electrician to rewire and install the heat trace to code is
approximately $500.
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18.0 BUILDING 3171: KLUANE LAKE SCHOOL
18.1 Description of Existing Water Supply System

Building 3171, Kluane Lake School, is currently served by a water supply system that
delivers water from an approximately 31.7 m deep well. The well is located in pit
approximately 5m from the school. The well location and other details about the
surrounding area are provided in Figure 3171-A in Appendix A18. The coordinates of the
wellhead, as measured by a handheld GPS device, were recorded as:

e UTM ZONE 7
e Northing: 6792831
e Easting: 617972

The water system is equipped with a duplex water softener and an activated carbon filter,
and is also equipped with a pellet chlorination system that is installed on the wellhead.
Field chemistry done at the time of the water system assessment reported a residual
chlorine concentration of 0.00 mg/L for both raw and treated water, indicating that the
either the chlorination system is likely not functioning properly, or that all chlorine is
removed by the activated carbon vessel. A schematic detailing the well supply system is
provided as Figure 3171-B in Appendix A18.

18.2 Description of Existing Wastewater Systems

Kluane Lake School is serviced by a community sewage disposal system. The community
effluent tanks and discharge fields are located greater than 60 m cross gradient and
downgradient from this well.

18.3 Water Quality Results

18.3.1 Water Quality Results from Previous Sampling

Bacteriological

Nine samples were collected from the Kluane Lake School water system between
September 2004 and June 2005 and were tested for total coliform and E. coli by Yukon
Environmental Health Services using the presence/absence test method. Results are
tabulated in Table 3171-1 in Appendix A18. Coliform bacteria and E. coli were reported as
absent in each of the nine samples for which results are provided.
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Potability

Water samples were previously collected from the Kluane Lake School water system on
September 21, 2004 and June 15, 2005. The samples were submitted to Northwest Labs in
Surrey, BC and ALS Environmental in VVancouver, BC for potability analyses. The results
of these analyses are summarized in Table 3171-2 in Appendix A18. EBA reviewed the
analytical results to compare them with the Canadian Drinking Water Quality Guidelines
(CDWQG) to observe general water quality, identify and recommend additional sampling
and analytical, and to identify indicators of potential contamination.

Water quality results indicated a significantly varying degree of hardness. The first
sampling event reported the hardness (as CaCOs;) to be 1.8 mg/L, while the second
sampling event reported the hardness to be 446 mg/L. There was also a significant change
in the total dissolved solids reported in water quality results. Water quality results likely
indicate that a water softener that was operational during the first sampling event would not
have been functioning properly during the second sampling event, or that a raw water
sample was collected during the second sampling event.

e The turbidity during the second sampling event was 1.1 NTU, which is in
exceedence of the CDWQG MAC of 1.0 NTU;

e The total dissolved solids during the first sampling event was 680 mg/L, and during
the second sampling event to be 528 mg/L, both of which are in exceedence of the
CDWQG aesthetic objective of 500 mg/L;

e The manganese concentration during the second sampling event was 0.0974 mg/L,
which is in exceedence of the CDWQG aesthetic objective of 0.05 mg/L;

e The water quality results indicated that all other health based and aesthetic
objectives were met for the parameters analyzed; and,

e The water quality results indicated that the groundwater from which this system
receives its water supply is a magnesium bicarbonate type water.

18.3.2 Identification of Additional Analytical Testing Required

Additional analytical for Kluane Lake School that was identified to be included during the
water system assessments is detailed below:

e As turbidity had previously been in exceedence of the CDWQG MAC, a sample
was taken to re-test for turbidity;

e Total and dissolved manganese as there had been a previous exceedence of the
CDWQG aesthetic objective;
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18.4

e Total organic carbon (TOC); and
e Measurements in the field for total dissolved solids, conductivity, pH, temperature
and residual chlorine concentration.

Additional Analytical Results

A water sample was obtained during the water system assessment on July 29, 2005, and
was submitted to ALS Environmental in Vancouver, BC for analysis. These results are
summarized in Table 3440-2 in Appendix A4 and the laboratory reports are included in
Appendix B.

e The water quality results from additional analytical sampling indicated that all
health based and aesthetic objectives were met for the parameters analyzed.

18.3.3 Indicators of Potential Contamination

Chloride, nitrate and nitrite concentrations can indicate impacts from surfacewater sources
or septic waste. Chloride concentrations were reported to be low and are considered to be
within the normal background ranges for groundwater in the area. Nitrate and nitrite
concentrations for this sample are also low and within the normal background range for this
area. These water quality results do not suggest that the aquifer from which the
groundwater is obtained for Kluane Lake School is under the influence of surfacewater
sources or septic wastes.

Conceptual Hydrogeology

The log for this well indicates that the well is completed at a depth of 30.8 m within a sand
aquifer. Overlying the aquifer is approximately 30.1 m of fine grained silt and till. The
static water level at the time of drilling was 7.6 m below grade. This is consistent with
most well logs in the Destruction Bay area, which typically indicate 25 m to 50 m of fine
grained silt overlying a confined sand and gravel aquifer. The presence of 30 m of fine
grained material overlying the aquifer provides protection from surficial sources of
contamination. The expected direction of groundwater flow in the vicinity of the site is
likely east to northeast towards Kluane Lake.
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18.5 Potential Contaminant Sources

Potential contaminant sources from observations during the water system assessment are
compiled in field notes in Appendix A18. Photos of potential contaminant sources are also
provided in Appendix A18.

Potential contaminant sources within 30 m of the wellhead are:

e An above ground fuel storage tank (AST) at 26 m; and,
e Anunderground fuel storage tank (UST) at 9 m.

A significant number of scrap cars are located approximately 30 m away from the
wellhead. Septic lines are located at 10 m and 30 m away from the wellhead, the closest in
ground sewage disposal system is located greater than 60 m away.

18.5.1 Spills Records and Contaminated Sites Search Results

The Environment Canada Environmental Protection Branch did identify recorded spill
events near this site as detailed below:

On September 26, 2003, approximately 500 L of diesel fuel spilled at the Yukon Electrical
Company complex in Destruction Bay due to a faulty vent. The spill had reportedly been
cleaned up but the soil was reportedly not removed.

There had been multiple spill events of raw sewage due to failures with the community
sewage system in Destruction Bay. On two occations in 1993, a mechanical failure caused
approximately 37 800 L and 11 340 L of raw sewage to spill. The sewage had in both
cases reportedly flowed over the ground surface and ponded near Kluane Lake.
Additionally, four recorded spill events occurred in 1995 and 1996 caused by leaking or
broken sewer mains, spilling raw sewage in the Destruction Bay area. Two events
recorded spills of approximately 200 L each, but the other two events spilled an unknown
amount.

The Government of Yukon Environmental Programs Branch and Environment Canada
Environmental Protection Branch did not identify any other recorded spill event or any
contaminated sites issues for this site or neighbouring sites. Spill records are provided in
Appendix A18.
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18.6 Identified Water System Deficiencies and Associated Risk

18.6.1 High and Medium Risk Deficiencies

e Poor surface completion of the wellhead (located in a pit below grade);

e There is no surface sanitary seal (grout or bentonite seal as required by the
Canadian Groundwater Association’s Guidelines for Water Well Construction;

e By definition of the Draft Yukon GUDI Assessment Guideline, the well is
potentially under the direct influence of surface water because does not meet the
requirements of the Guidelines for Water Well Construction;

e The well is located within 30 m of potential sources of contamination, including an
underground fuel storage tank at 9 m, an above ground fuel storage tank at 26 m,
and scrap vehicles at approximately 30 m;

e Field chemistry indicated that the chlorination system was not functioning at the
time of the water system assessment; and,

e The configuration of the water treatment system does not allow for a residual
chlorine concentration at the point of use.

18.6.2 Low Risk Deficiencies

e There had been raw sewage spill events reported for the community sewage system;

e There had been as previous CDWQG MAC exceedence for turbidity;

e The total dissolved solids concentration has been reported to be in exceedence of
the CDWQG aesthetic objective;

o Water quality indicates that the water softener may not always be functional; and,

e There had been a previous exceedence of the CDWQG aesthetic objective for
manganese, however, with a functioning softener, this should not be an issue.

18.7 Mitigative Options for Deficiencies

Mitigative options were developed to address the deficiencies identified in the previous
section. Deficiencies are categorized by recommended level of priority (with Priority 1
being most critical).
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18.7.1 Priority 1

The following recommendations are provided in order to mitigate deficiencies that are of
immediate concern for the Kluane Lake School. Priority 1 remedial recommendations
include:

e The casing should be extended to at least 500 mm above the base of the well pit, or
as high as possible, and a temporary near surface sanitary seal should be installed
around the well casing;

e The well and water system should be superchlorinated, and a chlorination tap
installed at the wellhead to facilitate future superchlorination;

e Disinfection treatment consisting of a proportion feed chlorine injection system
with appropriately sized retention tanks and appurtenances should be installed. The
selection of this disinfection system is to ensure adequate residual chlorine within
the distribution system. It has also been selected in consideration that the
recommended upgrade option for the water supply serving the adjacent Fire hall
would be to connect to this treated system; and,

e The activated carbon should be removed from the vessel and replaced with a
multimedia bed.

These are conceptual design recommendations based on the information available for
planning and budgeting purposes. Engineering input will be required for final system
specifications.

18.7.2 Priority 2

Priority 2 upgrades to protect the water supply system in the long-term are provided below:

e Standard wellhead upgrades consisting of a pitless unit installation, extending the
casing to at least 500 mm above grade, and retrofitting of a surface sanitary seal
(grout or bentonite to at least 3 m in depth);

e Installation of a commercial sized stainless steel duplex water NSF 61 filtration
system with 5 micron followed by 1 micron absolute; and,

e Replace AST with a doubled walled “EnviroTank” type UST and relocate to at least
30 m from well.

18.7.3 Priority 3

All lower risk deficiencies indicated previously should be mitigated through Priority 1 and
Priority 2 upgrades.
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18.8 Cost Estimates for Mitigative Options

Engineering costs for mitigative options are estimated to be 20% of construction costs, and
would include inspection and completion reporting. The costs for materials and labour (not
including engineering) are provided in the sections below. An additional contingency
allowance of 20% is suggested for budgetary purposes.

18.8.1

Priority 1

The estimated costs for the recommended Priority 1 upgrades are detailed below:

18.8.2

The proposed casing extension would cost in the order of $500;

Well and water system superchlorination and installation of chlorination tap is
estimated to cost $400; and,

The cost for installation of proportional feed chlorine injection system with
retention tanks including materials and labour would cost approximately $8,000.

Priority 2

The estimated costs for the recommended Priority 2 upgrades are provided below:

Standard wellhead upgrades with pitless unit, casing extension, retrofitted sanitary
seal would cost approximately $5,000;

Removal of UST and replacement with double walled AST would cost in the order
of $5,000 (class D and depending on extent of potential soil contamination),

The cost for installation of a commercial stainless steel NSF 61 filtration system as
previously indicated, including materials and labour, would cost approximately
$2,900.
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19.0 BUILDING 3172: DESTRUCTION BAY FIRE HALL
19.1 Description of Existing Water Supply System

Building 3172, the Destruction Bay Fire Hall, is currently served by a water supply system
that delivers water from an approximately 31.4 m deep well. The well is located in a pit
approximately 5 m from the fire hall. The well location and other details about the
surrounding area are provided in Figure 3172-A in Appendix A19. The coordinates of the
wellhead, as measured by a handheld GPS device, were recorded as:

e UTM ZONE 7
e Northing: 6792050
e Easting: 617956

There is no treatment or disinfection system for the water supplying this system. The water
system splits to supply the domestic system and the system for fire fighting use. The
system for fire fighting use is equipped with an elevated 22,500 L water storage tank. A
schematic detailing the well supply system is provided as Figure 3172-B in Appendix A19.

19.2 Description of Existing Wastewater Systems

The Destruction Bay Fire Hall uses a community sewage collection system. Community
sewage discharge fields are located greater than 100 m down gradient and approximately
100 m cross gradient.

19.3 Water Quality Results

19.3.1 Water Quality Results from Previous Sampling

Bacteriological

Nine samples were collected from the Destruction Bay Fire Hall water system between
September 2004 and June 2005 and were tested for total coliform and E. coli by Yukon
Environmental Health Services using the presence/absence test method. Results are
tabulated in Table 3172-1 in Appendix A19. E. coli bacteria were reported as absent in
each of the nine samples for which results are provided, however, the sample tested on
February 17, 2005, reported positive for total coliform bacteria. Results provided by YTG
indicate that samples collected since February 17", have not have total coliform present.
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Potability

Water samples were previously collected from the Destruction Bay Fire Hall water system
on October 19, 2004 and June 16, 2005. The samples were submitted to Northwest Labs in
Surrey, BC and ALS Environmental in Vancouver, BC for potability analyses. The results
of these analyses are summarized in Table 3172-2 in Appendix A19. EBA reviewed the
analytical results to compare them with the Canadian Drinking Water Quality Guidelines
(CDWQG) to observe general water quality, identify and recommend additional sampling
and analytical, and to identify indicators of potential contamination. Items of note are
detailed below:

e The turbidity had been reported to be 53.5 NTU during the first sampling event and
11.0 NTU during the second sampling event. Both sampling events reported
turbidity in exceedence of the CDWQG MAC of 1.0 NTU and aesthetic objective
of 5.0 NTU;

e The colour during the first sampling event was greater than 60 CU, which is in
exceedence of CDWQG aesthetic objective of 15 CU;

e The water quality results indicated that all other health based and aesthetic
objectives were met for the parameters analyzed,;

e The water quality results indicated that the groundwater from which this system
receives its water supply is a magnesium bicarbonate sulphate type water; and,

e The hardness (as CaCOs3) was 308 mg/L during the first sampling event and
312 mg/L during the second sampling event, and is considered very hard.

19.3.2 Identification of Additional Analytical Testing Required

Additional analytical for the Destruction Bay Fire Hall that was identified to be included
during the water system assessments is detailed below:

e UV absorbance and UV transmissivity, as well as tannins and lignin, to determine
potential for UV treatment as a disinfection option for this water system;

e Total organic carbon (TOC);

e Turbidity and color; and,

e Measurements in the field for total dissolved solids, conductivity, pH, and
temperature.
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Additional Analytical Results

A water sample was obtained during the water system assessment on July 28, 2005, and
was submitted to ALS Environmental in Vancouver, BC for analysis. These results are
summarized in Table 3172-2 in Appendix A19 and the laboratory reports are included in
Appendix B.

e At 3.04 NTU, turbidity was in exceedence of the CDWQG MAC of 1.0 NTU; and,
e The water quality results from additional analytical sampling indicated that all other
health based and aesthetic objectives were met for the parameters analyzed.

19.3.3 Indicators of Potential Contamination

Chloride, nitrate and nitrite concentrations can indicate impacts from surfacewater sources
or septic waste. Chloride concentrations were reported to be low and are considered to be
within the normal background ranges for groundwater in the area. Nitrate and nitrite
concentrations for this sample were also low and within the normal background range for
this area. These water quality results do not suggest that the aquifer from which the
groundwater is obtained for the Destruction Bay Fire Hall is under the influence of
surfacewater sources or septic wastes.

Conceptual Hydrogeology

The log for this well indicates that the well is completed at a depth of 29.9 m within a sand
aquifer. Overlying the aquifer is approximately 29.8 m of interbedded clay and till. The
static water level at the time of drilling was 7.6 m below ground. This is consistent with
most well logs in the Destruction Bay area, which typically indicate 25 m to 50 m of fine
grained material overlying a confined sand and gravel aquifer. The presence of a fine
grained confining layer provides some aquifer protection from surficial sources of
contamination. The expected direction of groundwater flow in the vicinity of the site is
likely east to northeast towards Kluane Lake.

Potential Contaminant Sources

Potential contaminant sources from observations during the water system assessment are
compiled in field notes in Appendix A19. Photos of potential contaminant sources are also
provided in Appendix A19.
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Potential contaminant sources within 30 m of the wellhead are:

e An above ground fuel storage tank (AST) at 1 m; and,
¢ An underground fuel storage tank (UST) at 18 m.

Other potential contaminant sources in the vicinity of the wellhead are a number of scrap
cars are located approximately 20 m away from the wellhead, an above ground fuel
storage tank located at 39 m, and septic lines located within 30 m of the wellhead.

19.5.1 Spills Records and Contaminated Sites Search Results

The Environment Canada Environmental Protection Branch did identify recorded spill
events near this site as summarized below:

On September 26, 2003, approximately 500 L of diesel fuel spilled at the Yukon Electrical
Company complex in Destruction Bay due to a faulty vent. The spill had reportedly been
cleaned up but the soil was reportedly not removed.

There had been multiple spill events of raw sewage due to failures with the community
sewage system in Destruction Bay. On two occations in 1993, a mechanical failure caused
approximately 37 800 L and 11 340 L of raw sewage to spill. The sewage had in both
cases reportedly flowed over the ground surface and ponded near Kluane Lake.
Additionally, four recorded spill events occurred in 1995 and 1996 caused by leaking or
broken sewer mains, spilling raw sewage in the Destruction Bay area. Two events
recorded spills of approximately 200 L each, but the other two events spilled an unknown
amount.

The Government of Yukon Environmental Programs Branch and Environment Canada
Environmental Protection Branch did not identify any other recorded spill event or any
contaminated sites issues for this site or neighbouring sites. Spill records are provided in
Appendix Al9.
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19.6 ldentified Water System Deficiencies and Associated Risk

19.7

19.6.1 High and Medium Risk Deficiencies

e Poor wellhead construction (located in a pit below grade);

e There is no surface sanitary seal (grout or bentonite seal as required by the
Canadian Groundwater Association’s Guidelines for Water Well Construction;

e By definition of the Draft Yukon GUDI Assessment Guideline, the well is
potentially under the direct influence of surface water because it does not meet the
requirements of the Guidelines for Water Well Construction;

e The well is within 30 m of potential sources of contamination, including an above
ground fuel storage tank at 2 m, an underground fuel storage tank at 18 m, and
scrap cars within 20 m;

e There had been raw sewage spill events reported for the community sewage system;

e A rrecent bacteriological sample reported a positive total coliform count;

e The turbidity has been reported to be consistently above the CDWQG MAC of
1.0 NTU. Turbidity has been reported to be as high as 53.5 mg/L; and,

e There is no treatment or disinfection system.

19.6.2 Low Risk Deficiencies

e The color had previously exceeded the CDWQG aesthetic objective; and,
e Itis unlikely that the supports for the elevated water storage tank are earthquake or
collision proof.

Mitigative Options for Deficiencies

Mitigative options were developed to address the deficiencies identified in the previous
section. Deficiencies are categorized by recommended level of priority (with Priority 1
being most critical).

When considering potential upgrades, the costs were compared between completing the
necessary upgrades to the Fire Hall wellhead and installation of treatement in order to
provide safe domestic water at this site versus plumbing the domestic system into the
Kluane School system. In light of the very poor water quality provided by the Fire hall
well, all treatment options would include significant capital costs for pre-treatment
(softening and filtration for turbidty reduction). Combined with these costs, the water
treatment costs, the cost for disinfection, standard wellhead upgrades, and relocation of the
AST adjacent to the well are far in excess of the option of plumbing the domestic water
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system into the adjacent school. This option would also provide reduced maintenance
requirements and therefore, reduced life cycle costs. The remedial options presented below
assume that plumbing the upgraded School well into the domestic water supply for the Fire
hall would be logisticaly feasible. Should PMA wish to consider other options, these could
be provided. The option presented assumes that minor upgrades would be completed to the
Fire hall well to protect the integrity of the aquifer, and that this well would remain in
service to provide water for fire fighting requirements.

19.7.1 Priority 1

Until such time as the water system is plumbed into the adjacent school water system, it is
recommended that appropriate signage be posted indicating that the water is not treated and
should not be used for drinking purposes. PMA should consult with Environmental Health
and Social Services to ensure that the wording on the advisory is appropriate. In the
interim, until Priority 2 upgrades are completed, it is recommended that a bottled water
station be provided by PMA.

19.7.2 Priority 2

The following Priority 2 upgrades are recommended to provide safe drinking water to the
Destruction Bay Fire Hall:

e Following Priority 1 upgrades to the adjacent Kluane School water supply system, it
is recommended that a new service line consisting of 1 inch insulated and heat
traced pipe should be installed below grade between the School and the Fire Hall.
The system should be re-plumbed so that the domestic water supply and the fire
fighting supply are independent. An option for emergency back-up use of the
domestic water for fire fighting purposes should be considered.

e The well casing should be extended to at least 500 mm above grade and the portion
of the well pit that is below grade should be backfilled with a low permeability
material such as bentonite or grout.

19.7.3 Priority 3

All risks with respect to the safety of the drinking water supply would be mitigated through
Priority 2 upgrades.
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19.8 Cost Estimates for Mitigative Options

Engineering costs for mitigative options are estimated to be 20% of construction costs, and
would include inspection and completion reporting. The costs for materials and labour (not
including engineering) are provided in the sections below. An additional contingency
allowance of 20% is suggested for budgetary purposes.

19.8.1 Priority 1

The cost would be minimal to provide appropriate advisory, and provide a bottled water
station.

19.8.2 Priority 2

The estimated cost to complete the recommended Priority 2 upgrades are summarized
below:

e Aservice line installed as recommended would cost approximately $3,600 for
materials and labour;

¢ Plumbing modifications would cost approximately $200 for materials and labour.

e The minor well upgrades described above are estimated to cost in the order of
$1,000.
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20.0
20.1

20.2

BUILDING 3186: DESTRUCTION BAY GRADER STATION
Description of Existing Water Supply System

Building 3186, the Destruction Bay Grader Station, is currently served by a water supply
system that delivers water from a well located in the grader station garage. There is also an
abandoned well located less than a meter away from the current well, and is not equipped
with a proper cap and was open at the time of the assessment. The well locations and other
details regarding the site are provided in Figure 3186-A in Appendix A20. The coordinates
of the wellhead, as measured by a handheld GPS device, were recorded as:

e UTMZONE7

e Northing: 6792596
e Easting: 617886

There is no treatment or disinfection system for the water supplying this system. There is a
sign posted in the washroom stating “Contaminated Water, Do Not Consume” and it
appeared that bottled water is provided. A schematic detailing the well supply system is
provided as Figure 3186-B in Appendix A20.

Description of Existing Wastewater Systems

There are three Septic effluent disposal systems that were identified during the water
system assessment. There is a septic tank near the northeast corner of the building, located
approximately 23 m east and downgradient from the well. This tank likely serves the
domestic sewage system, and effluent is likely discharged to an in ground disposal system
southeast of the tank. There is a leach pit located near the northwest corner of the building,
approximately 13 m northeast and likely downgradient from the well, and it likely serves
the sump in the wash pad. There is a rock pit located off from the southeast side of the
building that likely serves the sumps in the garage, and it is approximately 17 m east and
cross-gradient from the well. A site plan showing the septic systems is provided as Figure
3186-A in Appendix A20.
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20.3 Water Quality Results

20.3.1 Water Quality Results from Previous Sampling

Bacteriological

Nine samples were collected from the Destruction Bay Grader Station water system
between September 2004 and June 2005 and were tested for total coliform and E. coli by
Yukon Environmental Health Services using the presence/absence test method. Results are
tabulated in Table 3186-1 in Appendix A20. Coliform bacteria and E. coli were reported as
absent in each of the nine samples for which results are provided.

Potability

Water samples were previously collected from the Destruction Bay Grader Station water
system on October 19, 2004 and June 15, 2005. The samples were submitted to Northwest
Labs in Surrey, BC and ALS Environmental in Vancouver, BC for potability analyses. The
results of these analyses are summarized in Table 3186-2 in Appendix A20. EBA
reviewed the analytical results to compare them with the Canadian Drinking Water Quality
Guidelines (CDWQG) to observe general water quality, identify and recommend additional
sampling and analytical, and to identify indicators of potential contamination. Items are
note were:

e During the first sampling event, the arsenic concentration was reported as
0.0329 mg/L, which is in exceedence of the current CDWQG MAC of 0.025 mg/L.
The arsenic concentration was reported as 0.0184 mg/L during the second sampling
event, which although is not in exceedence of the current CDWQG MAC, is in
exceedence of the proposed new MAC of 0.005 mg/L;

e The turbidity was 21.1 NTU during the first sampling event and 12.7 NTU during
the second sampling event, and was in both cases in exceedence of the CDWQG
MAC of 1.0 NTU and aesthetic objective of 5.0 NTU;

e The colour during the first sampling event was greater than 60 CU;

e The iron concentration was 2.94 mg/L during the first sampling event and
1.34 mg/L during the second sampling event, and was in both cases in exceedence
of the CDWQG aesthetic objective of 0.3 mg/L;

e The manganese concentration was 0.165 mg/L during the first sampling event and
0.137 mg/L during the second sampling event, and was in both cases in exceedence
of the CDWQG aesthetic objective of 0.05 mg/L;

e The water quality results indicated that all other health based and aesthetic
objectives were met for the parameters analyzed,
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The water quality results indicated that the groundwater from which this system
receives its water supply is a magnesium bicarbonate type water; and,

The hardness (as CaCO3) was 399 mg/L during the first sampling event and
350 mg/L during the second sampling event, and is considered extremely hard.

20.3.2 ldentification of Additional Analytical Testing Required

Additional analytical for the Destruction Bay Grader Station that was identified to be
included during the water system assessments is detailed below:

The full suite of total and dissolved metals, including vanadium, as there had been
exceedences of arsenic, iron, and manganese;

Turbidity and colour;

Silica and phosphate to determine potential for a point of entry arsenic removal
system;

UV absorbance and UV transmissivity, as well as tannins and lignin, to determine
potential for UV treatment as a disinfection option for this water system;

Total organic carbon (TOC);

Extractable Petroleum Hydrocarbons (EPH) and Polycyclic Aromatic
Hydrocarbons (PAH) to determine if there are any signs of hydrocarbon
contamination; and,

Measurements in the field for total dissolved solids, conductivity, pH, and
temperature.

Additional Analytical Results

A water sample was obtained during the water system assessment on July 28, 2005, and
was submitted to ALS Environmental in Vancouver, BC for analysis. These results are
summarized in Table 3186-2 in Appendix A20 and the laboratory reports are included in
Appendix B.

At 0.0353 mg/L, the reported total arsenic concentration was in exceedence of the
CDWQG MAC of 0.025mg/L. The dissolved arsenic concentration was
0.0217 mg/L, signifying that a large portion of the arsenic concentration can be
attributed to dissolved particles;

At 23.0 NTU, the turbidity was in exceedence of the CDWQG MAC of 1.0 NTU

At 2.20 mg/L, the total iron concentration was in exceedence of the CDWQG
aesthetic objective of 0.3 mg/L. The dissolved iron concentration was 0.033 mg/L,
signifying that the iron content can be mainly attributed to suspended solids;

At 0.238 mg/L, the total manganese concentration was in exceedence of the
CDWQG aesthetic objective of 0.05 mg/L. The dissolved manganese concentration
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20.4

20.5

was 0.201 mg/L, signifying that the manganese content can be mainly attributed to
dissolved particles;

e The screening for EPH and PAH indicated that each of the parameters analyzed was
below analytical detection limits and CDWQG; and,

e Water quality results from additional analytical sampling reported that all other
health based and aesthetic objectives were met for the parameters analyzed.

20.3.3 Indicators of Potential Contamination

Chloride, nitrate and nitrite concentrations can indicate impacts from surfacewater sources
or septic waste. Chloride concentrations were reported to be low and can be considered to
be within the normal background ranges for groundwater in the area. Nitrate and nitrite
concentrations for this sample were also low and within the normal background range for
this area. These water quality results do not suggest that the aquifer from which the
groundwater is obtained for the Destruction Bay Grader Station is under the influence of
surfacewater sources or septic wastes.

Conceptual Hydrogeology

There was no log available for review for this well. The direction of groundwater flow as
inferred from topographical maps and aerial photographs is likely east to northeasterly
towards Kluane Lake.

Potential Contaminant Sources

Potential contaminant sources from observations during the water system assessment are
compiled in field notes in Appendix A20. Photos of potential contaminant sources are also
provided in Appendix A20.

Potential contaminant sources within 30 m of the wellhead are:

e A leach pit at approximately 13 m;

e Rockpitat17 m;

e Underground fuel storage tank at less than 25 m;
e Used antifreeze drums at 7 m; and,

e An above ground used oil storage tank at 9 m.

In addition, a tar emulsion above ground storage tank is located 45 m upgradient from the
wellhead, and a tar or creosote above ground storage tank is located at 55 m upgradient.
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There is a fuel pumping area located approximately 36 m upgradient fromt the well. The
septic tank that serves the grader station is 23 m away, and the location of the septic
discharge field associated with this tank is unknown, but may be within 30 m. The
underground fuel storage tank is located somewhere under the concrete floor of the grader
station maintenance garage, but the exact location is unknown.

20.5.1 Spills Records and Contaminated Sites Search Results

The Environment Canada Environmental Protection Branch did identify recorded spill
events near this site.

On September 26, 2003, approximately 500 L of diesel fuel spilled at the Yukon Electrical
Company complex in Destruction Bay due to a faulty vent. The spill had reportedly been
cleaned up but the soil was reportedly not removed.

There had been multiple spill events of raw sewage due to failures with the community
sewage system in Destruction Bay. On two occations in 1993, a mechanical failure caused
approximately 37 800 L and 11 340 L of raw sewage to spill. The sewage had in both
cases reportedly flowed over the ground surface and ponded near Kluane Lake.
Additionally, four recorded spill events occurred in 1995 and 1996 caused by leaking or
broken sewer mains, spilling raw sewage in the Destruction Bay area. Two events
recorded spills of approximately 200 L each, but the other two events spilled an unknown
amount.

The Government of Yukon Environmental Programs Branch and Environment Canada
Environmental Protection Branch did not identify any other recorded spill event or any
contaminated sites issues for this site or neighbouring sites. Spill records are provided in
Appendix A20.

20.6 Identified Water System Deficiencies and Associated Risk

20.6.1 High and Medium Risk Deficiencies

e Poor surface completion of the wellhead (located in a corner of the maintenance
garage, does not extend the required 500 mm above grade);

e There is no surface sanitary seal (grout or bentonite seal as required by the
Canadian Groundwater Association’s Guidelines for Water Well Construction;

e There is no log available to review lithology and construction;
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e By definition of the Draft Yukon GUDI Assessment Guideline, the well is
potentially under the direct influence of surface water because the completion depth
is unknown and the well construction does not meet the requirements of the
Guidelines for Water Well Construction;

e The well is located within 30 m of potential contaminant sources including an
underground fuel storage tank, used antifreeze drums, a waste oil storage tank, and
industrial activities;

e There are two Septic effluent leach pits located within 30 m of the well. The septic
tank is located approximately 23 m from the well, and although the exact location
of the septic field is unknown it may be within 30 m of the well;

e There is an uncapped abandoned well located less than 1 m from the current well,

e Turbidity has consistently been above both the CDWQG MAC of 1.0 NTU and
aesthetic objective of 5.0 NTU. The most recent sampling event reported turbidity
to be 23.0 NTU;

e Arsenic has been reported to be above the current CDWQG MAC of 0.025 mg/L.
The most recent sampling event reported the arsenic concentration to be
0.0353 mg/L; and,

e There is no treatment or disinfection system.

20.6.2 Low Risk Deficiencies

e The well is within 60 m and downgradient from a tar tank and a tar or creosote tank;

e The water system is very old and in disrepair;

e Colour had previously exceeded the CDWQG aesthetic objective of 15 CU. The
most elevated colour was greater than 60 CU,;

e The iron concentration has consistently been in exceedence of the CDWQG
aesthetic objective of 0.3 mg/L. The most elevated reported iron concentration was
2.94 mg/L; and,

e The manganese concentration has consistently been in exceedence of the CDWQG
aesthetic objective of 0.05 mg/L. The most recent sampling event reported the
manganese concentration to be 0.238 mg/L.

20.7 Mitigative Options for Deficiencies

To address the high-risk deficiencies identified by EBA in the Draft report for this water
system, PMA coordinated the drilling, construction and testing of a new well to serve the
Destruction Bay Grader Station. The construction of the well is documented in a report to
PMA entitled “Well Completion Report- Destruction Bay Grader Station” (EBA 2005).
The well completion report also included details of decommissioning of an abandoned well
and recommendations pertinent to maintaining the safety of the new water supply well.
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The new well has not yet been commissioned, therefore the following interim mitigative
measures are provided until the new well is hooked up to the supply system.

20.7.1 Priority 1

e The new well should be connected to the building water supply system, and the
existing well should be properly decommissioned as soon as weather permits;

e An NSF/ASNI 55 certified UV treatment system (or equivalent) should be installed
to provide disinfection. Pretreatment will likely be required. Engineering input
from a qualified water treatment consultant should be obtained for final system
design.

e The new well must be sampled for bacteriological results prior to use as a potable
water supply;

e PMA should continue to provide drinking water via a bottled water station until the
new well is hooked-up; and,

e Consult with EHSS to ensure that the existing advisory is adequate.

20.7.2 Priority 3
The existing well should be properly decommissioned once the new well is commissioned.

20.8 Cost Estimates for Mitigative Options

Engineering costs for mitigative options are estimated to be 20% of construction costs, and
would include inspection and completion reporting. The costs for materials and labour (not
including engineering) are provided in the sections below. An additional contingency
allowance of 20% is suggested for budgetary purposes.

20.8.1 Priority 1

Connection of the new water supply well is estimated to cost in the order of $7,400
assuming that the well is connected with a pitless adapter.

20.8.2 Priority 2

A suitable treatment/disinfection system would likely cost in the order of $3,700, assuming
$2,200 for the UV disinfection, and $1,500 for a residential size water softener.
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20.8.3 Priority 3

The cost associated with decommissioning the existing water wells is estimated at
approximately $1,000.
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21.0 BUILDING 3957: DESTRUCTION BAY HEALTH CENTRE
21.1 Description of Existing Water Supply System

Building 3957, the Destruction Bay Health Centre, is currently served by a water supply
system that delivers water from an approximately 68.9 m deep artesian well. In addition to
serving the health centre, the well also serves two nursing residences (referred to as
Nursing Residence #1 and Nursing Residence #2). The well is located in a pumphouse
near Nursing Residences # 1. The well location and other details about the surrounding
area are provided in Figure 3957-A in Appendix A21. The coordinates of the wellhead, as
measured by a handheld GPS device, were recorded as:

e UTM ZONE 7
e Northing: 6792941
e Easting: 617983

The system is equipped with a water softener, a pH neutralizer, and a colour removal
system. The treatment system is located in one of the nursing residences and is piped to the
health centre. Nursing residence #2 was formerly served by an independent well, but that
well has been abandoned and this residence is currently served by this well. The reason for
the well abandonment is unknown. Proper infrastructure connecting Nursing Residence #
2 to this water system was not completed at the time of the water system assessment, but
was temporarily connected through a garden hose from Nursing Residence # 1. Nursing
Residence # 1, in addition to other treatment mentioned, is equipped with a reverse osmosis
treatment system at the point of use in the kitchen. A schematic detailing the well supply
system is provided as Figure 3957-B in Appendix A21.

21.2 Description of Existing Wastewater Systems

All three buildings served by this water system use a community sewer collection system.
There is a community septic field located approximately 65 m east and downgradient from
the well, and another community septic field located approximately 75 m northwest and
potentially upgradient from the well. A site plan showing both community septic fields is
given by Figure 3957-A in Appendix A21.
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21.3 Water Quality Results

21.3.1 Water Quality Results from Previous Sampling

Bacteriological

Nine samples were collected from the Destruction Bay Health Centre water system
between September 2004 and June 2005 and were tested for total coliform and E. coli by
Yukon Environmental Health Services using the presence/absence test method. Results are
tabulated in Table 3957-1 in Appendix A21. Coliform bacteria and E. coli were reported as
absent in each of the nine samples for which results are provided.

Potability

Water samples were previously collected from the Destruction Bay Health Centre water
system on September 21, 2004 and June 15, 2005. The samples were submitted to
Northwest Labs in Surrey, BC and ALS Environmental in Vancouver, BC for potability
analyses. The results of these analyses are summarized in Table 3957-2 in Appendix A21.
EBA reviewed the analytical results to compare them with the Canadian Drinking Water
Quality Guidelines (CDWQG) to observe general water quality, identify and recommend
additional sampling and analytical, and to identify indicators of potential contamination.

e The arsenic concentration during the first sampling event was 0.0148 mg/L, and
0.114 mg/L during the second sampling event, which although is not in exceedence
of the current CDWQG MAC of 0.025 mg/L, is in exceedence of the proposed new
MAC of 0.005 mg/L;

e The pH was 8.79 during the first sampling event and 8.68 during the second
sampling event, and is in exceedence of the CDWQG aesthetic objective of 8.5;

e The water quality results indicated that the groundwater from which this system
receives its water supply is highly mineralized. Although the low hardness
indicates that the water softener is functioning properly, the most recent sampling
event reported that the total dissolved solids concentration as 525 mg/L, which is in
exceedence of the CDWQG aesthetic objective of 500 mg/L; and,

e The water quality results indicated that all other health based and aesthetic
objectives were met for the parameters analyzed.
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21.3.2 Identification of Additional Analytical Testing Required

Additional analytical for the Destruction Bay Health Centre that was identified to be
included during the water system assessments is detailed below:

e Total and dissolved arsenic as arsenic had been in exceedence of the new proposed
CDWQG MAC;

e Total and dissolved vanadium, as well as silica and phosphate to determine
potential for a point of entry arsenic removal system;

e UV absorbance and UV transmissivity, as well as tannins and lignin, to determine
potential for UV treatment as a disinfection option for this water system;

e Total organic carbon (TOC); and,

e Measurements in the field for total dissolved solids, conductivity, pH, and
temperature.

Additional Analytical Results

A water sample was obtained during the water system assessment on July 28, 2005, and
was submitted to ALS Environmental in Vancouver, BC for analysis. These results are
summarized in Table 3957-2 in Appendix A21 and the laboratory reports are included in
Appendix B.

e The total arsenic concentration was 0.012 mg/L, which is above the proposed
maximum acceptable concentration of 0.005 mg/L. Since the dissolved arsenic
concentration was 0.0119 mg/L, the arsenic concentration can be entirely attributed
to dissolved particles; and,

e The water quality results from additional analytical sampling indicated that all other
health based and aesthetic objectives were met for the parameters analyzed.

21.3.3 Indicators of Potential Contamination

Chloride, nitrate and nitrite concentrations can indicate impacts from surfacewater sources
or septic waste. Chloride concentrations were slightly elevated, however, this may be a
result of the water treatment system. Raw water quality results were not available for
review. Nitrate and nitrite concentrations for this sample were low and within the normal
background range for this area. These water quality results do not suggest that the aquifer
from which the groundwater is obtained for the Beaver Creek Health Centre is under the
influence of surfacewater sources or septic wastes.
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21.4

21.5

Conceptual Hydrogeology

The log for this well indicates that the well was originally drilled to a depth of 25.2 m and
completed within a gravel aquifer. Several years later it appears that the well was
deepened to 68.9 m and completed within a confined artesian aquifer. The well log
indicates variable gravel, silt, clay and till with a significant confining layer from 46.9 to
60.3 m. This is the only know artesian well in the Destruction Bay area. The depth of this
well, presence of a confining layer, and artesian flow indicate that there is significant
protection from surficial sources of contamination. The expected direction of groundwater
flow in the vicinity of the site is likely east towards Kluane Lake.

Potential Contaminant Sources

Potential contaminant sources from observations during the water system assessment are
compiled in field notes in Appendix A21. Photos of potential contaminant sources are also
provided in Appendix A21.

Potential contaminant sources within 30 m of the wellhead are:

e An indoor fuel storage tank at 20 m; and,
e An above ground fuel storage tank at 26 m.

In addition an abandoned well is located on the property. The closest portion of a septic
system to the well is a septic field located at 65 m.

21.5.1 Spills Records and Contaminated Sites Search Results

The Environment Canada Environmental Protection Branch did identify recorded spill
events near this site.

On September 26, 2003, approximately 500 L of diesel fuel spilled at the Yukon Electrical

Company complex in Destruction Bay due to a faulty vent. The spill had reportedly been
cleaned up but the soil was reportedly not removed.
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There had been multiple spill events of raw sewage due to failures with the community
sewage system in Destruction Bay. On two occations in 1993, a mechanical failure caused
approximately 37 800 L and 11 340 L of raw sewage to spill. The sewage had in both
cases reportedly flowed over the ground surface and ponded near Kluane Lake.
Additionally, four recorded spill events occurred in 1995 and 1996 caused by leaking or
broken sewer mains, spilling raw sewage in the Destruction Bay area. Two events
recorded spills of approximately 200 L each, but the other two events spilled an unknown
amount.

The Government of Yukon Environmental Programs Branch and Environment Canada
Environmental Protection Branch did not identify any other recorded spill event or any
contaminated sites issues for this site or neighbouring sites. Spill records are provided in
Appendix A21.

21.6 ldentified Water System Deficiencies and Associated Risk

21.6.1 High and Medium Risk Deficiencies

e Poor surface completion of the well (located in an enclosure below grade);

e There is no surface sanitary seal (grout or bentonite seal as required by the
Canadian Groundwater Association’s Guidelines for Water Well Construction;

e By definition of the Draft Yukon GUDI Assessment Guideline, the well is
potentially under the direct influence of surface water because does not meet the
requirements of the Guidelines for Water Well Construction;

e The well is located approximately 60 m downgradient from a community septic
field; and,

e There is no disinfection system.

21.6.2 Low Risk Deficiencies

e The well is within 30 m of an above ground fuel storage tank located in Nursing
Residence #1, however, since the well is 26 m away and in a building, it is
considered to pose minimal risk;

e The well is located approximately 36 m downgradient from an underground fuel
storage tank;

e The arsenic concentration, although not in exceedence of the current MAC, has
consistently been in exceedence of the proposed new CDWQG MAC of
0.005 mg/L. The most elevated reported concentration was 0.0148 mg/L;
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e The pH has consistently been in exceedence of the CDWQG aesthetic objective of
8.5 and elevated above the normal background pH for the region. Field
measurements reported the pH to be 9.11. This is likely caused over-adjustments
by the pH neutralizer, and the pH would likely drop if the neutralizer were properly
adjusted;

e At 525 mg/L, the most recent previous sampling event reported the total dissolved
solids concentration to be in exceedence of the CDWQG aesthetic objective of
500 mg/L; and,

e The NSF 61 filtration system has not been installed to code.

21.7 Mitigative Options for Deficiencies

Mitigative options were developed to address the deficiencies identified in the previous
section. Deficiencies are categorized by recommended level of priority (with Priority 1
being most critical).

It is assumed that a proper water distribution line has been installed to Nursing Residence
#2 to replace the garden hose connection that was observed at the time of the assessment.
If this is not completed, it should be done as soon as possible.

21.7.1 Priority 1

The following recommendations are provided in order to mitigate deficiencies that are of
immediate concern for the Destruction Bay Health Centre Building and Nursing
Residences. Priority 1 remedial recommendations include:

e Superchlorinate the well and water system, and install a chlorination tap at the
wellhead for future disinfection; and,

e Install filtration (to 1 micron absolute) and NSF/ANSI 55 certified UV disinfection
system in Nursing Residence # 1 to provide disinfected water to all buildings.

e Bring filter installation to code (NSF 61) by ensuring proper air gaps on drains and
restraint on tanks. Adjust pH neutralizer to bring pH down to below 8.5 pH units.

These are conceptual design recommendations based on the information available for
planning and budgeting purposes. Engineering input will be required for final system
specifications.
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21.8

21.7.2 Priority 2

Priority 2 upgrade options to mitigate long-term risk and meet the proposed regulation
would include standard wellhead improvements consisting of a pitless unit installation,
extending the casing to at least 500 mm above grade, and retrofitting of a surface sanitary
seal (grout or bentonite to at least 3 m in depth).

21.7.3 Priority 3

For Priority 3 upgrades, it is recommended that point of use RO systems be installed in the
Health Centre and Nursing Residence # 2 and to provide drinking water that will meet
proposed PMAC for arsenic and lower TDS.

Cost Estimates for Mitigative Options

Engineering costs for mitigative options are estimated to be 20% of construction costs, and
would include inspection and completion reporting. The costs for materials and labour (not
including engineering) are provided in the sections below. An additional contingency
allowance of 20% is suggested for budgetary purposes.

21.8.1 Priority 1

The estimated costs for the recommended Priority 1 upgrades are detailed below:
e Installation of a chlorine tap on the wellhead, and superchlorination of the well and
water system would cost approximately $400 for materials and labour.
e A UV system and filtration would cost approximately $3,000.
e Alterations to the filtration system and adjustment of the pH neutralizer would cost
in the order of $200.

21.8.2 Priority 2

Standard wellhead upgrades with a pitless unit and retrofitting of a surface seal would cost
approximately $5,000 for materials and labour.
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21.8.3 Priority 3

Point of use Reverse Osmosis systems could be installed for approximately $700 per
system for a total of $1,400 including materials and labour.
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22.0 SUMMARY

The project team assessed the small public drinking water systems for 18 Government of Yukon
maintained buildings in the Western Region in July 2005 in general accordance with the Terms
of Reference and the project team’s proposal. Key findings of this study are discussed below.

Based on water quality results provided from previous studies or collected during this study,
most wells assessed in the Western Region did not have exceedences of health-based parameters,
or indicators of potential contamination from human or animal wastes.

In total, nine water systems have had turbidity higher than the CDWQG maximum acceptable
concentration (MAC) of 1 NTU, however, only five systems had a turbidity greater than 1 NTU
during the most recent sampling events. Turbidity should be as low as possible, and consistently
be below 1 NTU; however, it can exceed this level occasionally. Follow-up sampling is
recommended for the systems where turbidity was above 1 NTU during the most recent sampling
events.

Based on the information provided to EBA from past bacteriological sampling events, E. coli
bacteria (a type of faecal coliform) have not been identified in any of these water systems on the
dates sampled.

The presence of total coliform bacteria can be a potential indicator of bacterial and/or viral
contamination. In the Western Region, three of the water systems that are currently in use have
at some time in the past six months had total coliform bacteria present in the samples collected.
Total coliform bacteria are an indicator organism, and do not necessarily indicate water
contamination by faecal waste; however the presence or absence of these bacteria in drinking
water is often used to determine whether water disinfection is working properly, or whether
treatment is required. We understand that YTG has commissioned routine sampling programs
for the presence of total coliform and E. coli bacteria, and most water systems are sampled on a
monthly basis. Water sources in which total coliform have been identified as present in the past
year should be considered with caution. It is recommended that these systems be sampled for the
presence of faecal coliform and E. coli in the near future.

The arsenic concentrations in drinking water sampled from the Destruction Bay Grader Station
were above the existing maximum acceptable concentration (MAC). There are advisories posted
at this location indicating that the water should not be consumed. Water sources from five other
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water systems (Haines Junction Initial Attack Base, Attack Base Maintenance Shop, and the
Destruction Bay Nursing Station and Nursing Residences) that are currently utilized for drinking
water have concentrations of arsenic that exceed the proposed guideline and will require
treatment or use of an alternate source of drinking water when these proposed guidelines come
into effect.

In general, well construction for the wells serving the small public drinking water systems for
YTG maintained buildings does not meet the current construction standards or the requirements
of the proposed guidelines. Each of the wells assessed have not been completed with surface
sanitary seals (bentonite or bentonite grout) between the well casing and the formation within at
least the top 6 m of the well completion. Additionally, many wells are completed in pits below
grade, which makes them potentially susceptible to surface sources of contamination. The
proposed guidelines require that all water supplied by wells that do not have properly constructed
wells, or wells without grout seals within the top 6 m would either require treatment consisting
of both filtration and disinfection, or further GUDI assessment (Phase 2 and/or 3) to ensure that
these systems are not at risk. Most of the water systems assessed do not have filtration or
disinfection and as such, this has been identified as a high-risk deficiency. In addition, many
wells assessed have potential sources of contamination located within 30 m of the wells.

Class D estimates of costs to mitigate identified deficiencies are provided in each section, and are
summarized in Table 4.

The multi-barrier approach to safe drinking water includes the protection of drinking water at its
source, adequate treatment, a clean distribution system operated by competent personnel and
comprehensive testing of water quality. During this study, the project team evaluated the well
construction and potential contaminant sources in the vicinity of wells to assess the level of
protection of the drinking water at its source, additionally the condition and adequacy of the
treatment and distribution systems were evaluated. It was not within the scope of work to
evaluate the operations, maintenance and testing programs for these systems, however, these are
key to the multi-barrier approach and will be required by the proposed small public drinking
water system regulations. It was obvious from this assessment that operator training and routine
maintenance of the existing water systems needs improvement. Table 5 provides as summary of
the level of risk assessed to each water system in consideration of the identified risk and existing
barriers of protection (a “multi-barrier” approach). Risk factors included:

e Any parameter above a CDWQG maximum acceptable concentration (not including
elevated turbidity or coliform presence);
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e Indicators such as elevated turbidity, presence of coliform, or elevated chloride,
nitrate or nitrite.

e Potential sources of bacteriological and/or viral contaminants within 30 m of the
wellhead; and,

e The level of risk due to public accessibility of the well (public buildings, schools,
residences etc.).

Risk mitigating factors that were considered included:

e Favorable hydrogeological conditions;

e Good well construction;

e Primary disinfection treatment (e.g., filtration to less than 1 micron absolute or
membrane filtration, etc.); and,

e Secondary disinfection treatment (e.g., chlorination or UV treatment).

Priority was assessed based on the level of public accessibility to the buildings and their water
systems. Systems that provide drinking water to publicly accessible buildings and employee
residences were assessed as an overall Priority level of 1 (highest priority), while systems that
are not publicly accessible were assigned a Priority level of 2 or 3 depending on the amount of
use of the building and water system. The priority assessment presented in Table 5 can be used
as a tool to assist PMA in prioritizing system upgrades. This prioritization system is illustrated
in the following matrix:

Matrix 1: Illustration of “Priority 1 — High Risk Systems”

Overall risk based on Priority Level based on public accessibility
multi-barrier approach Priority 1 Priority 2 Priority 3
High Priority 1 — High Priority 2 — High risk | Priority 3 — High risk
Risk
Medium Priority 1 — Medium | Priority 2 — Medium | Priority 3 — Medium
Risk risk risk
Low Priority 1 — Low Risk | Priority 2 — Low risk | Priority 3 — Low risk

As indicated in the matrix provided above, those buildings with water systems that were
identified as having an overall high-risk, and serve public buildings or employee residences
(Priority 1) should be addressed first from a cost benefit perspective. These systems we refer to
as “Priority 1 — High Risk”. All deficiencies (with the exception of some Priority 3 upgrades

=
ebQ
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which are purely mechanical/operational and do not pose a health risk) for each system should
ultimately be addressed in order to mitigate health risk. It is suggested that all Priority 1
upgrades for all systems be completed as soon as possible. In general, we recommend that the
best approach to mitigate risk would be to install disinfection treatment systems (Priority 1), and
to carry out well improvements as soon as possible thereafter (Priority 2).

The Priority 1, High-risk Sites for the Western Region include:

e MO0131: Beaver Creek RCMP Detachment;

3100:  Nelnah Bessie John School;

3102:  Beaver Creek Fire Hall and Library;

3121:  Beaver Creek Visitor Reception Centre;

3122:  Beaver Creek Swimming Pool;

3125:  Beaver Creek Airport Terminal Building; and,
3964:  Beaver Creek Health Centre.

Installation of treatment systems will result in increased operation and maintenance costs for
these systems. YTG should consider for budgetary purposes that the equivalent of a full time
water system operator, with adequate training, would be required to coordinate the operation,
maintenance and routine testing of these systems. Requirements of the proposed Guidelines for
Small Public Drinking Water Systems, and any other applicable guideline or regulation should
be implemented diligently within the “multi-barrier” approach.

A general recommendation for operation and maintenance for systems where upgrades are not
immediately implemented that would mitigate significant risk is to inspect and disinfect
(superchlorinate with 200 mg/L chlorine solution) every water well, tank and distribution system

on a bi-annual basis (every 6 months).

=
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23.0 RECOMMENDATIONS AND CONCLUSIONS

The recommended upgrade options presented within this report should be evaluated by YTG
with regard to risk, preference and cost. Priority 1 upgrades should be completed as soon as
possible. All Priority 2 upgrades should also be completed as soon as budget and scheduling
permits in the future. Priority 3 conditions should be monitored to check if and when they may
worsen to a Priority 2 or 1 situation. In consideration of building priority, YTG PMA should
start by commissioning the implementation of Priority 1 upgrades recommended for systems that
are identified as “Priority 1-High-risk”. Addressing Priority 1 deficiencies at other systems with
an overall “lower risk” should follow based on level of risk until all Priority 1 upgrades are
complete.

Two in-use wells (3102- Beaver Creek Fire Hall and 3201- Burwash Landing Airport) were
found to be without well caps, and are therefore, were very vulnerable to the entrance of vermin,
insects and other foreign objects. This put them at risk of potential exposure to bacteria, viruses
and/or protozoa. This was brought to the attention of PMA in August, following the
assessments. A new well has subsequently been drilled and commissioned at 3201 — Burwash
Landing Airport. If not already completed, PMA should ensure that the Beaver Creek Fire Hall
has a properly fitted cap installed as soon as possible.

It is recommended that interim alternate sources of drinking water be provided for the following
buildings, until such time as the Priority 1 upgrades have been implemented:

e 3102: Beaver Creek Firehall and Library
e 3172: Destruction Bay Firehall; and,
e 3186: Destruction Bay Grader Station;

For these systems, it is recommended that YTG PMA consult with YTG EHSS to determine the
best approach to issuing advisories and implementing interim measures (boiled water advisories
or provision of bottled water).

It is recommended that additional assessment be completed for some systems as soon as
possible. This would include:

e 3440: Blanchard Camp — Attempt to obtain well log, confirm purpose of monitoring
wells;

e 3442: Haines Junction Initial Attack Base — Monitor residual chlorine concentrations;

e MO0131: RCMP Detachment: Determine location of septic system and purpose of
monitoring wells;

=
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e MO0134: RCMP Residence - Attempt to obtain well log;
e 3100: Nelnah Bessie John School - Attempt to obtain well log, confirm location of

septic field;
e 3102: Beaver Creek Fire hall - Attempt to obtain well log and confirm location of septic
field;

e 3121: Beaver Creek Visitor Reception Centre - Attempt to obtain well log;

e 3123: Beaver Creek Grader Station - Confirm location of break in septic and/or rock pit
discharge line and repair;

e 3125: Beaver Creek Airport - Attempt to obtain well log, camera investigation of well;

e 3964: Beaver Creek Health Centre - Attempt to obtain well log, confirm location of
septic field;

e 3204: Burwash Fire hall - Attempt to obtain well log; and,

e 3171: Kluane Lake School — Ensure pellet chlorinator is functional.

=




EBA Project Number: 1260002.003 -144 - March 2006

24.0 LIMITATIONS

Conclusions and recommendations presented in this report are based on the wellhead inspections,
water supply source evaluations and distribution and treatment system evaluations as described
in the previous sections. The project team attempted to identify all water system deficiencies in
the amount of time allocated for each assessment, while working within the constraints of the
scope, budget and accessibility. It is possible that some deficiencies or risks have not been
identified within the level of effort this project afforded. EBA bears no responsibility for
undiscovered deficiencies due to project limitations on level of effort. This report has been
prepared for the exclusive use of the Government of Yukon. This report has been prepared in
accordance with generally accepted hydrogeological and environmental engineering practices.
For further limitations regarding the use of this report, reference should be made to the EBA
Environmental Report - General Conditions attached, which form a part of this report.




EBA Project Number: 1260002.003 - 145 - March 2006

25.0 CLOSURE

EBA trusts this report meets your present requirements. If you have questions or concerns,
please do not hesitate to call the undersigned.

Respectfully submitted;
EBA Consultants Ltd.

Prepared by: Reviewed by:

Ryan Martin, M.Eng., P.Eng. Richard Trimble, M.Sc(Eng), P.Eng.
Project Engineer, Hydrogeologist Project Director, Yukon Region
(Phone: (867) 668-2071, ext. 31) (Phone: (867) 668-2071, ext 22)

(e-mail: rmartin@eba.ca) (e-mail: rtrimble@eba.ca)
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EBA Engineering Consultants Ltd. (EBA)
ENVIRONMENTAL REPORT - GENERAL CONDITIONS

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

A.l 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.

A2 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.

A.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.

A3 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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ENVIRONMENTAL REPORT - GENERAL CONDITIONS

A4 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.

A5 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.

A.6 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.

A7 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.

A.8 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.

A9 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.

A.10 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.




EBA Project Number: 1260002.003 - 146 - March 2006

26.0 REFERENCES

Canadian Groundwater Association. Guidelines for Water Well Construction. 1995.

EBA Engineering Consultants Ltd. “Resource Assessment for Heat Potential Study” Report prepared for
Village of Haines Junction, Yukon. October 2003.

EBA Engineering Consultants Ltd. “Recommendations for Additional Analytical — Small Public
Drinking Water Systems Assessments — Government of Yukon Maintained Buildings - 2005”. Letter to
Property Management Agency. April 7, 2005.

EBA Engineering Consultants Ltd. “Assessment of Existing Water Supply and Options for Improvements
for the White River First Nation at Beaver Creek” Report prepared for White River First Nation. April
2005.

EBA Engineering Consultants Ltd. “Well Completion Repot — Burwash Landing Airport Terminal
Building”. Report prepared for Government of Yukon Property Management Agency. December 2005.

EBA Engineering Consultants Ltd. “Well Completion Report — Destruction Bay Grader Station”. Report
prepared for Government of Yukon Property Management Agency. December 2005.

Federal-Provincial-Territorial Committee on Drinking Water of the Federal-Provincial-Territorial
Committee on Health and the Environment, (April 2004), “Summary of Canadian Drinking Water Quality
Guidelines”.

Freeze, R.A. and Cherry, J.A., 1979, Groundwater. Prentice Hall, New Jersey, 604 p.
Government of Yukon Health and Social Services. Draft Assessment Guidelines for Well Water or
Groundwater Under the Direct Influence of Surface Water (GUDI). Yukon Environmental Health

Services. November 2005.

Government of Yukon Health and Social Services. Draft Public Drinking Water System
Regulation (PDWSR) Part 111. Yukon Environmental Health Services, November 2005.

Government of Yukon Health and Social Services. Bulk Delivery of Drinking Water Regulation. Yukon
Environmental Health Services, April 2004.

Government of Yukon Health and Social Services. Public Drinking Water Systems Guidelines for
Regulation. Yukon Environmental Health Services, April 2004.

Government of Yukon Health and Social Services. Public Health and Safety Act. November 2004.
Yukon Environmental Health Services, 2002.

Jacobsen, Niels. 2002: Well Construction Specifications. Contract report prepared for Indian and
Northern Affairs Canada.




TABLES




TABLE 1. SUMMARY OF HISTORICAL BACTERIOLOGICAL RESULTS

lofl

Number of Time Period Any Positive Fraction of Any positive Most Recent Is Most
Sampling over which Total Coliform | Positive Total |E.Coli results?| Sampling Event Recent
Events Sampling was |Results? (yes Coliform (yes or no) | Available for EBA Result
Done or no) Results vs. Review Positive?
Total Sampling
Events
Building # Building Name
Haines Junction and Surrounding Area
Sept-04 to Jun-
3440|Blanchard Grader Station 9 05 no 059 no 16-Jun-05 no
May -05 to Jun-
3443|Haines Junction Initial Attack Base 2 05 no 012 no 16-Jun-05 no
Beaver Creek
Sept-04 to Jun-
MO0131|Beaver Creek R.C.M.P Detachment 3 05 no 053 no 16-Jun-05 no
Sept-04 to Jun-
MO0133|Beaver Creek R.C.M.P. Residence 4 05 no 0/4 no 16-Jun-05 no
Sept-04 to Jun-
MO0134|Beaver Creek R.C.M.P. Residence 4 05 no 0/4 no 16-Jun-05 no
Sept-04 to Jun-
3100|Nelnah Bessie John School 9 05 no 059 no 16-Jun-05 no
Sept-04 to Jun-
3102|Beaver Creek Fire Hall 8 05 no 0/8 no 16-Jun-05 no
Beaver Creek Visitor Reception May -05 to Jun-
3121lcentre 5 05 no 0/2 no 16-Jun-05 no
3122|Beaver Creek Swimming Pool 1 June-05 no 01 no 16-Jun-05 no
3123|Beaver Creek Grader Station 8 Oct-04 to Jun-05 no 0/8 no 16-Jun-05 no
Sept-04 to Jun-
3125|Beaver Creek Air Terminal Building 9 05 yes 19 no 16-Jun-05 no
Sept-04 to Jun-
3964|Beaver Creek Health Centre 9 05 no 0/9 no 16-Jun-05 no
Burwash Landing
Sept-04 to Jun-
3201|Burwash Landing Airport Building 11 05 yes 211 no 16-Jun-05 no
Sept-04 to Jun-
3204|Burwash Landing Fire Hall 9 05 no 0/9 no 16-Jun-05 no
Destruction Bay
3171|Kluane Lake School 9 Sept-04 to Jun-05 no 0/9 no 16-Jun-05 no
Sept-04 to Jun-
3172|Destruction Bay Fire Hall 9 05 yes 19 no 16-Jun-05 no
Sept-04 to Jun-
3186|Destruction Bay Grader Station 9 05 no 0/9 no 16-Jun-05 no
Sept-04 to Jun-
3957|Destruction Bay Health Centre 9 05 no 0/9 no 16-Jun-05 no
A
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Table 2: Water Quality Results

SOURCE:

Building 3440 - Blanchard Grader Station

B-ulldmg 3443 -
Haines Junction
Initial Atack Base

Building M0131 - Beaver Creek|
RCMP Detachment

Building M0133 - Beaver Creek|
RCMP Residence

Building M0134 - Beaver Creek|
RCMP Residence

Building 3100 - Nelnah Bessie
John School

Building 3102 - Beaver Creek
Fire Hall

Location/ Resident

Haines Road

Haines Junction

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

JAddress

[Treatment

None

Filtration,
softener,
RO

None

None

Filtration

None

Water softener, activated carbon
filter

None

Disinfection

None

uv
disinfection|

None

None

None

None

Chlorination

None

JSource of Water

On-site well

Water delivery

On-site well

On-site well

On-site well

On-site well

On-site well

[Purpose of

Additional

Base Line | Base Line | Analytical

Additional
Analytical

Additional

Base Line | Analytical

Additional

Base Line | Base Line | Analytical

Additional

Base Line | Base Line | Analytical

Additional

Base Line | Base Line | Analytical

Additional

Base Line | Base Line | Analytical

Additional

Base Line | Base Line | Analytical

Sample Location

Grader
Station

Grader
Station

Grader
Station

Living
Complex

Kitchen tap

Kitchen tap

Kitchen tap

Kitchen tap

Aurts room
sink

Library
washroom
sink

GCDWAQ Criteria

[Date Sampled

21-Sep-04 | 15-Jun-05 | 29-Jul-05

29-Jul-05

26-Jul-05

Sept-28-04| 15-Jul-05 | 27-Jul-05

23-Sep-04 | 15-Jun-05 | 27-Jul-05

23-Sep-04 | 15-Jun-05 [ 27-Jul-05

21-Sep-04 | 15-Jun-05 | 28-Jul-05

Sep-28-05 | 15-Jun-05 | 28-Jul-05

Upper Limit

[Physical Tests (ALS)

MAC AO

[Colour (cv)

<5.0 <5.0 -

<50

<5.0

5 <5.0 -

<5 <5.0 -

<5 <5.0 -

<5 <5.0 -

5 <5.0 -

15

[Conductivity _(uS/em)

218 -

2.8

251

471 -

309 -

310 -

456 -

401 -

[Total Dissolved Solids

212 124 -

<10

164

259 291 -

171 189 -

164 188 -

265 296 -

214 227 -

500

Hardness  caco3

198 102 -

<0.66

12.3

241 247 -

151 141 -

149 140 -

<0.9 <0.66 -

198 170 -

[AO >200

= poor, > 500

oH

8.09 8.17 -

6.10

8.04

8.14 8.21 -

8.21 8.25 -

8.21 8.24 -

8.08 7.87 -

8.17 7.79 -

6.5

8.5

Turbidity  (NTU)

03 0.4 -

0.70

17 0.86

04 2.28

05 0.84 -

0.2 0.41 -

2.3 257

1 5

UV Absorbance

<0.0050

0.64

0.0080

% UV T

99.3

98.2

Dissolved Anions (ALS)

JAlkalinity-Total __cacos

163 89.7 -

19

108

217 222 -

128 138 -

119 131 -

164 174 -

179 196 -

Chloride  CI

5.7 8.59 -

<0.50

121

104 10.9 -

11 0.83 -

<0.5 1.08 -

24 2.24 -

7.8 9.14 -

250

[Fluoride  F

<0.05 0.028 -

<0.020

0.217

0.05 0.055 -

<0.05 0.057 -

<0.05 0.06 -

0.05 0.076 -

<0.05 0.061 -

[Silicate _sio4

sulphate 504

30.4 104 -

<0.50

15.3

24 24.6 -

32.6 35.2 -

32.6 35.3 -

24.6 26.0 -

215 21.3 -

500

Nitrate Nitrogen N

05 <0.10 -

<0.10

<0.10

0.2 0.15 -

0.2 0.22 -

0.2 0.22 -

05 0.8 -

0.1 <0.10 -

10

Nitrite Nitrogen N

<0.05 <0.10 -

<0.10

<0.10

0.05 <0.10 -

<0.05 <0.10 -

<0.05 <0.10 -

<0.05 <0.10 -

<0.05 <0.10 -

3.2

JAmmonia Nitrogen N

[Total Phosphate  PO4

[Total Metals (ALS)

Aluminum _ T-Al

<0.005 <0.010 -

<0.010

<0.010

0.005 <0.010 -

<0.005 <0.010 -

<0.005 <0.010 -

<0.005 <0.010 -

<0.005 <0.010 -

0.1

Antimony T-sb

<0.0002 | <0.00050 -

<0.00050

<0.00050

<0.00050 -

<0.0002 | <0.00050 -

<0.0002 [ <0.00050 -

<0.0002_| <0.00050 -

<0.0002 [ <0.00050 -

0.006

Arsenic  T-As

0.0005 0.0006 -

<0.00010

0.0203

0.0014 0.00108 -

0.0012 0.00093 -

0.0011 0.00095 -

0.0004 0.00028 -

0.001 0.00097 -

0.025

Barium _ T-Ba

0.039 0.066 -

<0.020

0.024

0.049 0.046 -

0.017 <0.020 -

0.017 <0.020 -

0.001 <0.020 -

0.041 0.038 -

Boron  T-B

0.023 <0.10 -

<0.10

0.12

0.025 <0.10 -

0.027 <0.10 -

0.026 <0.10 -

0.005 <0.10 -

0.019 <0.10 -

Cadmium _ T-Cd

<0.00001 | <0.00020 -

<0.00020

<0.00020

0.00001 [ <0.00020 -

<0.00001 | <0.00020 -

<0.00001 | <0.00020 -

<0.00001 | <0.00020 -

<0.00001 | <0.00020 -

0.005

[Calcium _T-Ca

30.3 -

<0.10

3.92

79.0 -

45.2 -

449 -

<0.10 -

52.2 -

[Chromium _T-Cr

0.001 <0.0020 -

<0.0020

<0.0020

0.0008 <0.0020 -

0.0006 <0.0020 -

0.0007 <0.0020 -

<0.0005 | <0.0020 -

0.0006 <0.0020 -

0.05

[Copper _T-Cu

0.032 0.0484 -

0.107

0.0098

0.792 0.661 -

0.053 0.0494 -

0.153 0.139 -

0.016 0.0265 -

0.804 0.748 -

iron_ T-Fe

0.01 <0.030 -

<0.030

<0.030

0.13 0.079 -

0.03 <0.030 -

0.03 <0.030 -

<0.01 <0.030 -

0.16 0.142 -

03

Lead  T-Pb

0.0004 0.0011 -

0.0011

<0.0010

0.0015 0.0039 -

<0.0001 | <0.0010 -

<0.0001 [ <0.0010 -

<0.0001 | <0.0010 -

0.0037 0.0065 -

0.01

T-Mg

6.38 -

<0.10

0.61

12.2 -

6.86 -

6.8 -

<0.10 -

9.54 -

T-Mn

<0.005 <0.0020 -

<0.0020

<0.0020

0.05 0.0437 -

<0.005 <0.0020 -

<0.005 <0.0020 -

<0.005 <0.0020 -

0.008 0.003 -

0.05

Mercury T-Hg

<0.00020 -

<0.00020

<0.00020

<0.00020 -

<0.00020 -

<0.00020 -

<0.00020 -

<0.00020 -

0.001

Potassium _T-K

2.66 -

0.45

0.39

1.76 -

124 -

1.25 -

154 -

154 -

[Selenium _T-se

0.0017 -

<0.0010

<0.0010

<0.0010 -

<0.0010 -

<0.0010 -

<0.0010 -

<0.0010 -

0.01

ISodium __ T-Na

<2.0 -

<20

57.3

3.7 3.0 -

2.8 -

2.7 -

<2.0 -

2.7 -

200

Uranium _ T-U

<0.0005 | 0.00075 -

<0.00010

<0.00010

0.0005 0.00032 -

<0.0005 | 0.00035 -

<0.0005 [ 0.00035 -

<0.0005 | <0.00010 -

<0.0005 [ 0.00021 -

‘anadium _ T-V

zinc  T-zn

0.175 0.057 -

<0.050

<0.050

0.657 0.881 -

0.021 <0.050 -

0.003 <0.050 -

0.003 <0.050 -

0.192 0.153 -

Dissolved Metals

Aluminum _D-Al

0.1

JAntimony D-sb

0.006

ArsenicD-As

0.025

Barium _ D-Ba

1.0

Boron  D-B

[Cadmium _D-Cd

0.005

[Calcium _D-Ca

[Chromium _D-Cr

[Copper _D-Cu

1.0

iron_ D-Fe

0.3

Lead  D-Pb

D-Mg

D-Mn

0.05

Mercury  D-Hg

0.001

Potasium  D-K

[Selenium _D-Se

0.01

[Sodium __ D-Na

200

Uranium _ D-U

0.02

‘anadium _D-V

zinc  D-zn

5.0

Tri

[Bromodichloromethane

<0.0010

[Bromoform

<0.0010

[Chloroform

<0.0010

o

<0.0010

[Total T

<0.0040

Organic Parameters

[Tannin and Lignin

<0.10

<0.10

0.10

<0.10

<0.10

0.20

[Total Organic Carbon_C

0.81

0.78

142

1.03

0.72

0.84

0.98

[Haloacetic Acids

[Bromoacetic Acid

<0.0020

Acid

<0.0020

[Chloroacetic Acid

<0.020

Dil ic Acid

<0.0020

Dichloroacetic Acid

<0.0020

[Trichloroacetic Acid (TCA)

<0.0020

Polycyclic Aromatic Hydrocarbons

<0.000050

<0.000050

JAcridine

<0.000050

Anthracene

<0.000050

<0.000050

<0.000010

0.00001

<0.000050

[Benzo(g,h,i)perylene

<0.000050

<0.000050

Chrysene

<0.000050

Dibenz(a,

<0.000050

[Fluoranthene

<0.000050

[Fluorene

<0.000050

Indeno(1,2,3-c.d)pyrene

<0.000050

Naphthalene

<0.000050

[Phenanthrene

<0.000050

pyrene

<0.000050

lQuinoline

<0.000050

Extractable Hydrocarbons

[EPH10-19

<0.30

<0.30

<0.30

[EPH19-32

<10

<10

LEPH

<0.30

<10

HEPH

<10

Field Chemistry (EBA)

oH

8.59

8.66

7.99

8.34

8.31

8.12

8.04

6.5

85

[TDS (ppm)

127

174

149

230

200

500

EC (us/cm)

175

253

291

104

308

460

400

[Temperature (°C)

7.3

214

109

78

9.6

6.0

16.4

[Free Available Chlorine

0.01

0.07

Notes:

A. Guidelines indicated for hardness are not COWQG, rather they are general aesthetic guidelines - exceedences are indicated in yellow highlighting .
talics and underline indicates exceedence of proposed MAC (ie. arsenic)
Bold with Yellow highlighting indicates exceedence of COWQG Aesthetic Objective (AO)

Bold Underline with Yellow

indicates

of CDOWQG MAC

Results are expressed as milligrams per litre except for pH and Colour (CU), Conductivity (umhos/cm), Temperature ( °C) and Turbidity (NTU)

< = Less than the detection limit indicated.
AO = Aesthetic Objective

MAC = Maximum Acceptable Concentration (Health Based)

- = not tested
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Table 2: Water Quality Results

SOURCE:

Building 3121- Beaver Creek
Visitor Reception Centre

Building 3122 -
Beaver Creek
Swimming Pool

Building 3123 - Beaver Creek
Grader Station

Building 3125 - Beaver Creek
Air Terminal Building

Building 3964 - Beaver Creek
Health Centre

Building 3201 - Burwash
Landing Airport Building

Building 3204 - Burwash
Landing Fire Hall

Location/ Resident

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Burwash Landing

Burwash Landing

Address

Treatment

None

None

Filtration

None

None

None

None

Disinfection

None

None

None

None

None

None

None

[Source of Water

On-site well

On-site well

On-site well

On-site well

On-site well

On-site well

On-site well

Purpose of Sampling

Additional

Base Line | Base Line | Analytical

Additional

Base Line | Analytical

Additional

Base Line | Base Line | Analytical

Additional

Base Line | Base Line | Analytical

Additional

Base Line | Base Line | Analytical

Base Line

Base Line

Additional
Analytical

Additional

Base Line | Base Line Analytical

[Sample Location

Washroom
tap

Pool
changing
room tap

Kitchen tap

Washroom
tap

Washroom
tap

Kitchen tap

‘Washroom tap

GCDWQ Criteria

Date Sampled

21-Sep-04 | 15-Jun-05 | 27-Jul-05

15-Jun-05 | 27-Jul-05

21-Sep-04 | 15-Jun-05 | 27-Jul-05

21-Sep-04 | 15-Jun-05 | 27-Jul-05

21-Sep-04 | 15-Jun-05 | 27-Jul-05

21-Sep-04

15-Jun-05

28-Jul-05

21-Sep-04 | 15-Jun-05 | 28-Jul-05

Lower
Limit

Upper Limit

[Prysical Tests (ALS)

AO

MAC AO

Colour (cu)

<5 <5.0 -

<5.0 -

<5.0 <5.0 -

7 <5.0 -

<5 <5.0 -

<5

<5.0

10 <5.0 -

15

Conductivity _(usfcm)

709 -

404 -

363 -

290 -

515 -

622

365 -

| Total Dissolved Solids

351 427 -

231 -

109 222 -

156 171 -

259 316 -

370

402

206 218 -

500

[Hardness CaCO3

335 346 -

194 N

97.3 152 -

137 126 -

234 255 -

334

329

115 117 -

[AO >200

sl

8.05 8.09 -

8.1 -

8.24 8.17 -

8.29 8.16 -

8.06 8.13 -

7.95

8.20

8.38 8.26 -

6.5

= poor, > 500 unacceptable’
8.5

Tumidiy  (NTU)

05 0.42

0.2

03 0.36

41 3.29

16 0.74

0.40

0.64

98 111

1 5

UV Absorbance

% UV Transmittance

Dissolved Anions (ALS)

[Alklinity-Total __Caco3

286 297

183 -

91 155 -

120 118 -

191 218 -

243

247

148 165 -

Chloride  CI

23.7 32.7

2.68 -

57 3.08 -

<0.5 0.62 -

17.4 16.2 -

6.6

4.23

12 115 -

250

Fluoride  F

<0.05 0.036 -

0.052 -

<0.05 0.057 -

<0.05 0.059 -

<0.05 0.048 -

0.18

0.238

0.18 0.257 -

15

Silicate  SiO4.

500

Sulphate S04

26.0 28.6 -

33.0 -

9.73 34.0 -

28.9 32.6 -

324 37.1 -

89.8

99.3

422 39.0 -

Nitrate Nitrogen N

29 4.95 5.17

071 -

<0.1 0.60 -

0.2 0.22 -

0.6 0.61 -

17

144

159

0.1 <0.10 -

10

Nitrite Nitrogen N

<0.05 <0.10 <0.0010

<0.10 -

<0.05 <0.10 -

<0.05 <0.10 -

<0.05 <0.10 -

<0.05

<0.10

<0.0010

<0.05 <0.10 -

32

| Ammonia Nitrogen N

<0.020

0.020

Total Phosphate_PO4

Total Metals (ALS)

JAluminum _ T-Al

<0.005 <0.010 -

<0.010 -

<0.005 <0.010 -

<0.005 <0.010 -

<0.005 <0.010 -

0.006

<0.010

0.047 0.017 -

[Antimony _T-Sb

<0.0002 | <0.00050 -

<0.00050 -

<0.0002 | <0.00050 -

<0.0002 | <0.00050 -

<0.0002 | <0.00050 -

0.0003

<0.00050

<0.0002 | <0.00050 -

0.006

Arsenic_ T-As

0.0008 0.00069 -

0.00048 -

0.0007 0.00036 -

0.0006 0.00041 -

0.0003 0.00026 -

0.0006

0.00037

0.0055 0.00432 -

0.025

Barium  T-Ba

0.123 0.120 -

0.041 -

0.067 0.033 -

0.011 <0.020 -

0.052 0.050 -

0.038

0.025

0.018 <0.020 -

[Boron  T-B

0.029 <0.10 -

<0.10 -

0.009 <0.10 -

0.026 <0.10 -

0.027 <0.10 -

0.062

<0.10

0.504 0.41 -

Cadmium __ T-Cd

0.00001 | <0.00020 -

<0.00020 -

<0.00001 | <0.00020 -

<0.00001 | <0.00020 -

<0.00001 | <0.00020 -

<0.00001

<0.00020

<0.00001 | <0.00020 -

0.005

Calcium T-Ca

108 -

63.8 -

48.6 -

39.3 -

83.0 -

91.9

22.0 -

[Chromium _ T-Cr.

0.002 <0.0020 -

<0.0020 -

<0.0005 | <0.0020 -

0.0005 <0.0020 -

0.0011 <0.0020 -

0.0008

<0.0020

0.0006 <0.0020 -

0.05

Copper_T-Cu

0.012 0.0094 -

0.432 -

0.011 0.0295 -

0.059 0.10: -

0.140 0.0678 -

112

0.793

0.017 0.0034 -

0.04 <0.030 -

<0.030 -

0.03 <0.030 -

0.27 0.20¢ -

0.15 0.052 -

0.02

0.059

0.45 0.154 -

0.3

0.0006 <0.0010 -

0.0014 -

0.0004 <0.0010 -

0.0014 0.0010 -

0.0013 0.0040 -

0.0004

0.0012

0.001 <0.0010 -

0.01

18.6 -

8.50 -

7.42 -

6.67 -

11.6 -

24.2

15.0 -

<0.005 <0.0020 -

<0.0020 -

<0.005 <0.0020 -

0.014 0.0090 -

0.008 0.0096 -

<0.005

<0.0020

0.059 0.0467 -

0.05

<0.00020 -

<0.00020 -

<0.00020 -

<0.00020 -

<0.00020 -

<0.00020

<0.00020 -

0.001

Potassium T-K

243 -

117 -

1.05 -

1.08 -

145 -

4.42

2.7 -

Selenium _T-Se

<0.0010 -

<0.0010 -

<0.0010 -

<0.0010 -

<0.0010 -

0.0011

0.0014 -

0.01

Sodium  T-Na

4.7 4.5 -

37 -

15 29 -

3.0 25 -

50 -

5.9

53

34.4 37 -

200

Uranium  T-U

<0.0005 | 0.00053 -

0.00035 -

<0.0005 | 0.00030 -

<0.0005 | 0.00030 -

<0.0005 | 0.00037 -

0.0024

0.00220

<0.0005 | 0.00015 -

0.02

[Vanadium _T-V.

Zinc T-Zn

0.084 0.056 -

<0.050 -

0.058 0.140 -

147 1.02 -

0.485 0.176 -

0.012

<0.050

0.011 <0.050 -

Dissolved Metals

JAluminum _D-Al

|Antimony _D-sb

Arsenic_ D-As

Barium  D-Ba

[Boron  D-B

Cadmium  D-Cd

Calcium _D-Ca

Chromium _D-Cr

Copper_D-Cu

Iron  D-Fe

Lead D-Pb

[Potasium D-K

[Selenium _D-Se

[Sodium  D-Na

Uranium _ D-U

[Vanadium D-V

Zinc D-Zn

| Tril

[Bromodichloromethane

[Bromoform

Chloroform

[Dibromochloromethane

| Total Trihalomethanes

Organic Parameters

[Tannin and Lignin

0.11

0.21

0.14

<0.10

0.10

0.13

0.31

Total Organic Carbon_C

154

117

0.89

0.90

141

7.14

11.6

[Haloacetic Acids

[Bromoacetic Acid

[Bromochloroacetic Acid

Chloroacetic Acid

[Dibromoacetic Acid

[Dichloroacetic Acid

Trichloroacetic Acid (TCA)

[ Acenaphthene

Polycyclic Aromatic Hydrocarbons

<0.000050

[Acenaphthylene

<0.000050

|Acridine

<0.000050

Anthracene

<0.000050

[Benz(@)anthracene

<0.000050

Benzo(@)pyrene

<0.000010

0.00001

Benzo(b)fluoranthene

<0.000050

[Benzo(g.h.i)perylene

<0.000050

Benzo(k)fluoranthene

<0.000050

Chrysene

<0.000050

Dibenz(anyanthracene

<0.000050

[Fluoranthene

<0.000050

Fluorene

<0.000050

Jindeno(1,2,3-c d)pyrene

<0.000050

Naphthalene

<0.000050

[Phenanthrene

<0.000050

Pyrene

<0.000050

Quinoline

<0.000050

<0.30

<0.30

<0.30

Extractable Hydrocarbons
[EPH10-19
[EPH19-32

<1.0

<1.0

<1.0

LEPH

<0.30

HEPH

<1.0

Field Chemistry (EBA)

7.82

8.0

8.01

8.31

7.68

7.95

6.5

8.5

352

20

186

127

297

284

500

700

40

370

251

593

575

due to

78

6.9

13.9

175

14.7

4.8

JFree Available Chiorine

Notes:

A. Guidelines indicated for hardness are not COWQG, rather they are general aesthetic guidelines - exceedences are indicated in yellow highlighting
ltalics and underline indicates exceedence of proposed MAC (. arsenic)
Bold with Yellow highlighting indicates exceedence of COWQG Aesthetic Objective (AO)

Bold Underline with Yellow

indicates

of CDWQG MAC

Results are expressed as milligrams per litre except for pH and Colour (CU), Conductivity (umhos/cm), Temperatuft) and Turbidity (NTU)

< = Less than the detection limit indicated.

AO = Aesthetic Objective

MAC = Maximum Acceptable Concentration (Health Based)

- = not tested
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Table 2: Water Quality Results

SOURCE:

Building 3171 - Kluane Lake
School

Building 3172 - Destruction Bay
Fire Hall

Building 3186 - Destruction Bay
Grader Station

Building 3957 - Destruction Bay
Health Centre

Location/ Resident

Destruction Bay

Destruction Bay

Destruction Bay

Destruction Bay

Address
GCDWAQ Criteria
Water softener, pH neutralizer
Treatment None None and colour remover
Disinfection Chlorination (no residual) None None None
Source of Water On-site well On-site well On-site well On-site well
Additional Additional Additional Additional
Purpose of Sampling Base Line | Base Line | Analytical | Base Line | Base Line | Analytical | Base Line | Base Line | Analytical | Base Line | Base Line | Analytical
Arts room
Sample Location sink
Lower
Date Sampled 21-Sep-05 | Jun-15-05 | 28-Jul-05 | 19-Oct-05 | 16-Jun-05 | 28-Jul-05 | 19-Oct-05 | Jun-15-05 | 28-Jul-05 | 21-Sep-05 | Jun-15-05 [ 28-Jul-05 Limit Upper Limit
[Physical Tests (ALS) AO MAC AO
[Colour (V) <5 <5.0 - >60 <5 <5.0 >60 6.0 5.8 <5 <5.0 - 15
[Conductivity  (uS/cm) 830 - 672 - 749 - 810 -
[Total Dissolved Solids 680 528 - 389 413 - 452 492 - 490 525 - 500
Hardness CaCO3 1.8 446 - 308 312 - 399 350 403 <0.9 <3.3 - IAO >200 = poor, > 500 unacceptableA
pH 8.36 8.33 = 8.42 8.43 - 8.20 8.36 = 8.79 8.68 - 6.5 8.5
[Turbidity  (NTU) 0.3 1.08 0.41 53.5 11.0 3.04 211 12.7 23.0 0.6 0.45 - 1 5
UV Absorbance - 0.077 0.08 0.0080
% UV T - 83.8 82.8 98.2
Dissolved Anions (ALS)
Alkalinity-Total  CaCO3 292 295 - 245 231 - 291 247 - 121 122 -
[Chloride  CI 13 1.06 - 6.1 1.04 - 0.9 0.79 - 8.9 7.68 - 250
Fluoride  F 0.18 0.269 - 0.31 0.327 - 0.25 0.276 - 0.14 0.208 - 15
Silicate  Si04 - - 15.7 144
Sulphate S04 165 184 - 109 150 - 127 181 - 169 190 - 500
Nitrate Nitrogen N <0.1 <0.10 - <0.01 <0.10 - 0.07 <0.10 - <0.1 <0.10 - 10
Nitrite Nitrogen N <0.05 <0.10 = <0.005 <0.10 - <0.005 0.31 = <0.05 <0.10 - 3.2
JAmmonia Nitrogen N - - - -
[Total Phosphate  PO4 - - 0.109 0.0238
[Total Metals (ALS)
Aluminum _ T-Al 0.034 <0.010 - <0.005 <0.010 - 0.008 0.023 0.305 <0.005 <0.050 -
Antimony _ T-Sb <0.0002 | <0.00050 - <0.0002 | <0.00050 - <0.0002 | <0.00050 | <0.00050 | <0.0002 <0.0025 - 0.006
Arsenic T-As 0.0043 0.00373 - 0.0007 0.00081 - 0.0329 0.0184 0.0353 0.0148 0.0114 0.0120 0.025
Barium _ T-Ba 0.002 0.021 = 0.022 <0.020 - 0.306 0.206 0.307 <0.001 <0.10 - 1
Boron  T-B 1.27 1.04 - 1.48 1.14 - 1.14 0.99 1.22 131 1.28 - 5
Cadmium _ T-Cd <0.00001 | <0.00020 - <0.00001 | <0.00020 - <0.00001 | <0.00020 | <0.00020 | <0.00001 | <0.0010 - 0.005
Calcium _ T-Ca 67.4 - 38.5 - 475 56.6 <0.50 -
[Chromium _T-Cr 0.0008 <0.0020 - 0.0017 <0.0020 - <0.001 <0.0020 <0.0020 <0.0005 <0.010 - 0.05
[Copper _ T-Cu 0.002 <0.0010 - <0.001 <0.0010 - 0.0003 0.0192 0.0069 0.006 0.190 - 1
Iron__ T-Fe <0.01 0.190 - 0.09 0.291 - 2.94 134 2.20 0.04 0.207 - 0.3
Lead  T-Pb 0.0002 <0.0010 - 0.0007 <0.0010 - 0.0003 <0.0010 <0.0010 0.001 0.0064 - 0.01
ium _T-Mg 67.5 - 524 - 56.2 66.1 <0.50 -
Manganese T-Mn <0.005 0.0974 <0.0050 0.029 0.0479 - 0.165 0.137 0.238 <0.005 <0.010 - 0.05
Mercury  T-Hg <0.00020 = <0.00020 - <0.00020 | <0.00020 <0.00020 - 0.001
Potassium _T-K 5.82 - 5.37 - 4.02 4.49 222 -
T-Se <0.0010 - 0.0026 - <0.0010 <0.0010 <0.0050 - 0.01
[Sodium _ T-Na 19.1 212 - 313 30.9 - 20.9 222 24.7 4.8 229 - 200
Uranium _ T-U <0.0005 0.00131 - 0.0008 0.00072 - <0.0005 | <0.00010 | <0.00010 | <0.0005 | <0.00050 - 0.02
Vanadium _T-v - - 0.033 <0.030
zinc  T-zn 0.010 <0.050 - 0.008 <0.050 - 0.019 <0.050 <0.050 0.007 <0.25 - 5
Dissolved Metals (ALS)
Aluminum _D-Al - - <0.010 - 0.1
JAntimony  D-Sb - - <0.00050 - 0.006
Arsenic D-As - - 0.0217 0.0119 0.025
Barium _ D-Ba - - 0.290 - 1.0
Boron  D-B - - 1.22 - 5
Cadmium _D-Cd - - <0.00020 - 0.005
Calcium _ D-Ca - - 54.2 -
[Chromium _D-Cr - - <0.0020 - 0.05
[Copper  D-Cu - - 0.0022 - 1.0
Iron__D-Fe - - 0.033 - 0.3
Lead  D-Pb - - <0.0010 - 0.01
ium D-Mg - - 64.9 -
Manganese  D-Mn <0.0050 - 0.201 - 0.05
Mercury  D-Hg - - <0.00020 - 0.001
Potasium D-K - - 4.67 -
i D-Se - - <0.0010 - 0.01
Sodium _ D-Na - - 245 - 200
Uranium _ D-U - - <0.00010 - 0.02
Vanadium _D-V - - <0.030 <0.030
zinc  D-zn - - <0.050 - 5.0
Trihalomethanes
[Bromoform - - - -
[Chloroform - - - -
Dibromoct - - - -
[Total Trihalomethanes - - - - 0.1
[Organic Parameters
Tannin and Lignin - 0.23 0.46 <0.10
Total Organic Carbon  C 2.15 7.02 3.64 0.52
| ic Acids
B ic Acid - - - -
[Bromochloroacetic Acid - - - -
[Chloroacetic Acid - - - -
Di ic Acid - - - -
Dichloroacetic Acid - - - -
[Trichloroacetic Acid (TCA) - - - -
Polycyclic Aromatic Hydrocarbons
e - - <0.000050 -
- - <0.000050 -
Acridine - - <0.000050 -
Anthracene - - <0.000050 -
- - <0.000050 -
Benzo(a)pyrene - - <0.000010 - 0.00001
Benzo(b)fluoranthene - - <0.000050 -
Benzo(g,h,i)perylene - - <0.000050 -
Benzo(k)fluoranthene - - <0.000050 -
[Chrysene - - <0.000050 -
Dibenz(a,h)anthracene - - <0.000050 -
Fluoranthene - - <0.000050 -
Fluorene - - <0.000050 -
Indeno(1,2,3-c,d)pyrene - - <0.000050 -
Naphthalene - - <0.000050 -
Phenanthrene - - <0.000050 -
Pyrene - - <0.000050 -
[Quinoline - - <0.000050 -
Extractable Hydrocarbons
EPH10-19 - - <0.30 -
[EPH19-32 - - <1.0 -
LEPH - - <0.30 -
HEPH - - <1.0 -
Field Chemistry (EBA)
pH 8.48 8.60 8.39 9.11 6.5 8.5
TDS (ppm) 575 203 376 414 500
EC (uS/cm) 1158 620 748 836
[Temperature (°C) 8.7 13.9 9.3 217
Free Available Chlorine 0.00
Notes:
A. Guidelines indicated for hardness are not CDWQG, rather they are general aesthetic guidelines - exceedences are indicated in yellow highlighting .
Italics and underline indicates exceedence of proposed MAC (ie. arsenic)
Bold with Yellow highlighting indicates exceedence of CDWQG Aesthetic Objective (AO)
Bold Underline with Yellow highlighting indicates exceedence of COWQG MAC
Results are expressed as milligrams per litre except for pH and Colour (CU), Conductivity (umhos/cm), Temperature ( °C) and Turbidity (NTU)
< = Less than the detection limit indicated. Page 3 of 3 S

AO = Aesthetic Objective

MAC = Maximum Acceptable Concentration (Health Based)

- = not tested




Table 3: Summary of Well Assessment Results
SMALL PUBLIC DRINKING WATER SYSTEMS

June-05
Well Identification GPS Coordinates Well Details Potential Contaminant Sources Well Construction Details
Reported Low Static Water | Distance from [Distance from
Grade Well Casing Well Permeability Well Capacity - Level Below | well to nearest well to Distance to Distance Other potential sources of
Northing Easting Elevation Diameter | Year Well [ Well Depth Protective Pump Setting | Tested, or Reported by Ground point of septic nearest surface water | AST present | from well to| contamination observed on Wellhead Above Surface
Building # | Building Name Location (+/-10m) | (+/-10m) | (+/-10m) (mm) Installed Log? (m bg) Layer? (m bg) User (m-btwc) field (m) building (m) body (m) on property?| AST (m) |property, and distance to well | ground (m) Well Cap Well Screen Seal Apron Grading Comments
Blanchard Grader Lines within 30, 60 m to Blanchard| AsTE . EmL;:iet!:lngA;r;a(a’(i:tnT)ézlﬂlz/lan
3440 X Haines Road 6653029 396549 837 200 Unknown No N/A Unknown Unknown N/A N/A Greater than 60 to| Inside building| " X o 0.25 Yes Unknown Unlikely No- but site is well drained
Station field River with secondary containment (36
AST 2 24 m), Drum Storage (32 m)
AST1 10 This system is on water delivery|
3443 Ha}lnes Junction Haines Junction | 6740373 359760 608 No well, system is on water delivery 28.0 9 Greater than 60 m| Fuel Drums 50 N/A N/A N/A N/A N/A and uses a large flberglas_s water
Initial Attack Base - storage tank located outside and
Chemical
35 underground.
Storage
AST 1 34
Beaver Creek Pump island (60 m), Alaska Likely- could not No- low point on propert
M0131 RCMP Beaver Creek | 6916890 | 506480 667 150 1979 Yes | 305 | clay11.3-27.7 | Unknown | 15 USgpm (drillers log) N/A Unknown 20 Greater than 60m|  AST 2 34 pls i 2.70 below grade d Yes (29.3 - 30.5) No K property,
Highway (38 m) be seen well subject to flooding
Detachment
AST 3 48
B Creek Variable silt and Located within Yes- split gasket
M0133 eaver Lree Beaver Creek | 6917199 | 506150 667 150 1992 Yes 37.4 35.9 40 USgpm (drillers log) 12.09 20 tank, 40 field|  building | Greaterthan60m|  AST 2 1.65 below grade Pitg Yes (37 - 37.4) No No
RCMP Residence till cap
enclosure
Beaver Creek Variable silt and Yes- split gasket
MO0134 Beaver Creek 6917131 506146 668 150 Unknown No Unknown | till (reported from| Unknown N/A N/A 28 tank, 34 field| 3 Greater than 60 m AST 3 1.05 below grade Pt Unknown Unlikely No
RCMP Residence . R cap
neighboring well)
3100 | NelnahBessie | oo ercreek | 016849 | 506143 687 150 1990 No 216 Unknown Unknown N/A 11.000 Unknown 2 Greater than60 m|  UST 1 Abandoned well on property | -y )5 10 orade Yes Unknown Unlikely No
John School with no well cap.
3102 Beﬁ;/reerHCJﬁEk Beaver Creek | 6916938 | 506369 668 150 Unknown | No | 3403 Unknown Unknown N/A 13os0 |6 I(iea’l‘h'cpi"’)‘"k’ Inside building| Greater than 60m|  AST 35 Outhouse (34 m) 0.04 No Unknown Unlikely No
Beaver Creek . .
3121 Visitor Reception | Beaver Creek 6916712 506373 N/A 150 Unknown No Unknown Unknown Unknown N/A N/A 33 6 Greater than 60 m AST 19 Alaska nghway (:.Lg m), Well 0.45 below grade Yes- split gasket Unknown Unlikely No
Centre located in parking area cap
B Creek Located within|
3122 S;ii;’;'in ”ffool Beaver Creek | 6916774 | 506150 670 150 1979 Yes 192 | Till24-55m Unknown | 20 USgpm (drillers log) N/A 2 building | Greater than 60m|  AST 20 1.4 below grade N/A Yes (18 - 19 m) No No
9 enclosure
Beaver Creek some clay and silt 2 il oo # ﬁgz‘:lt)mgezlig.aziZir:O%(i No- evidence of former
3123 Beaver Creek 6916580 506318 674 150 1983 Yes 32.8 indicated from Unknown 30 USgpm (drillers log) N/A septic, 34 to 14 Greater than 60 m P Vo ! 9 0.1 Yes Yes No . . 5
Grader Station 116-296 e —— AST's (60 m), assorted scrap flooding within well pit
. : P AST 7 metal and parts around the site
B Creek Ai 5 to septic tank, Qil drums (30 m), vehicle No- evidence of floodin
3125 eaver LIeek Al | goaver Creek 6919562 507085 654 150 Unknown No Unknown Unknown Unknown N/A N/A lines within 30, 2 Greater than 60 m AST 5 parking (10 m), aircraft parking] 1.15 below grade Yes- solid plate Unknown Unlikely L ) 9
Terminal Building N . within well pit
54 to field (5 m), jet fuel storage (30 m)
3964 Beaver Creek Beaver Creek 6916660 506315 N/A 150 Unknown No | Unknown Unknown Unknown N/A N/A 2to sept!c tank 3 Greater than 60 AST 20 Rgjela palpt i (D) 1.35 Yes Unknown Unlikely No- but site is well drained
Health Centre 42 to field m asphalt pile (40 m)
01 | Burwashlandingl o o) anding] es0sses | eos217 802 150 Unknown | No | 1051 Unknown Unknown N/A 8.55 23 (tank) 1 Creater than 60m | gy 8 dimtiziuadleilm g at grade No N/A Uniikely | NO- evidence of flooding in
Airport Building 40 (field) to Kluane Lake storage area within 30m well enclosure
. Located within[ 42 m to creek
04 | Buwashlandingl g o) anding] 6804037 | 307068 808 150 unknown | No |22 MY known 392 N/A 6.1 m below 15 building add- | Greater than 60m |~ AST 1 4 No, 105 mBelow o i1 hrastic plate Unlikely No- but site is well drained
Fire Hall be pump) grade grade
on to Kluane Lake
N/A
Kl Lak Yi ilt/ till t 6.4 (at il f |60 to field i AST1 %
un uane Lake | pestruction Bay | 6792831 | 617972 798 150 1989 Yes | 317 es-silltillo |y ynown | 25 Usgpm (arillers Togy | &4 @ time o ofield Tines 5 42 to creek Scrap cars (30 m) 0.65 m below grade 2 Yes (30.7 -31.7 m) No No- but site is well drained
School 30.1m drilling) at 10 and 30
UST1 9
AST 1 2
3172 Desgﬁ?ﬁgl Bay Destruction Bay] 6792050 617956 N/A 150 1989 Yes 314 Yes»;;?’ﬁ:'" to Unknown 30 USgpm (drillers log) 7.6d(raih:|nr;)e of Lines within 30 5 Greater than 60 m AST 2 39 Scrap cars (20 m) 0.70 m below grade Yes- SE!; gasket Yes No No
UST 1 18
Destruction Ba 3.07 (adjacent 20 to tank, 32 to| Ao creuﬁg:e!;rfaerzzg'?fg;(()li)ml)éac Yes- solid plate, There is asign in the bathroom
3186 B3Y | Destruction Bay 6792596 617886 802 100 Unknown No N/A Unknown Unknown N/A abandoned .. Inside building| Greater than 60 m| (Waste Oil 18 . ! 0.15 piate, N/A Unlikely N/A stating "Contaminated water, do|
Grader Station field pit (22 m), abandoned well (2 doubled holed -
well) Tank) m) not drink.
. . . AST 1 20 Split cap gasket-
3957 Destruction Bay Destruction Bay 6792941 617983 798 150 1993 Yes 68.9 Clay/ Silt (46.9 - Unknown Artesian well Flowing 60 Inside Greater than 60 m Aozl el e 0.35 below grade modified for No No No
Health Centre 60.3) Pumphouse property .
AST 2 26 artesian well
>30 from any potential sources of
> 30 m from any part >30 'l”"?. al”y pollution
YTG - Small Public Drinking Water Systems - NIA of a sewage disposal paten 'af >120 m from solid waste site, dump,
ysem sources o or cometery
P >300 m from sewage lagoon or pit




TABLE 4: SUMMARY OF OBSERVED DEFICIENCIES AND ESTIMATE COSTS
SMALL PUBLIC DRINKING WATER SYSTEMS
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Building #

Building Name

HIGH AND MEDIUM RISK

RECOMMENDED PRIORITY 1

PRIORITY 1 ADDITIONAL

PRIORITY 1 COSTS

RECOMMENDED PRIORITY 2 -

PRIORITY 2 - ADDITIONAL]

PRIORITY 2 - COSTS

LOW RISK DEFICIENCIES

RECOMMENDED

PRIORITY 3 - COSTS

DEFICIENCIES MITIGATION ASSESSMENT MITIGATION ASSESSMENT PRIORITY 3 - MITIGATION
Labour and Labour and Labour and
Materials Engineering Contingency Subtotal Materials Engineering | Contingency Subtotal Materials Engineering | Contingency Subtotal Total
No treatment or disinfection for the . ) Extend wellhead 500 mm
3440 Blanchard Grader Station [maintenance garage. No well log. Re-plqmb trgated water to serve potable |Obtain well log .and. confirm $250 $50 $50 $350 Move fueling area downgradient from well. $600 $120 $120 $840 Wellhead not 500 mm above grade. Raise floor to $400 $80 $80 $560 $1,750
. " water in maintenance garage. purpose of monitoring wells above grade.
Fueling area 21 m upgradient. grade.
Option 1: Install smaller water delivery Option 1: Ensure FAC is 0.4mg/L at time of
Tank and manhole not properly tank in building, and abandon existing $2,000 $400 $400 $2,800 de!lv.eryA Initiate testing program at both $0 $0 $0 $0 o $3,080
" tank. buildings. Fill pipe and vent at
Haines Junction Initial sealed and susceptible to warehouse ABS pipin Replace ABS piping with
3443 deleterious substances entering Monitor FAC concentrations S piping. D Piping $200 $40 $40 $280
Attack Base ! . X Arsenic in exceedence of |PVC.
tank when overfilled. FAC low at Option 2: In the event that FAC PMAC
both systems. Option 2: Properly seal manhole lo. $1,500 $300 $300 $2.100 concentrations cgqnot bg maintained above $2,200 $440 $440 $3,080 $5,460
tank. Steam tank to remove aromatics. 0.2 mg/L, a UV disinfection system should
be installed.
Poor wellhead completion. No
Beaver Creek RCMP zugtzcnf jszln'ovtl?caggnoosf:i?m Standard wellhead upgrades. Install Determine location of septic Elevated copper. zl’l;)nr::ls)nrt::aot:)opner Replace
M0131 ystem | . p NSF 55 UV disinfection. Pretreatment |system and purpose of $9,500 $1,900 $1,900 $13,300 |Install filtration to 1 micron absolute $500 $100 $100 $700 Galvanized pressure tanks. . - Rep $2,000 $400 $400 $2,800 $16,800
Detachment monitoring wells unknown. likely required monitoring wells Turbidity previously high galvanized pressure tanks
Galvanized pressure tanks. No v req ! 9 Y P Y ION- | with bladder pressure tank.
treatment or disinfection.
Softener and filter
Poor wellhead completion. No malfunctioning. Indoor fuel |Install secondary
M0133 Beayer Creek RCMP surface seal. Located 1 m ffom an |Install UV disinfection. Decommission None $3,200 $640 $640 $4,480 Slangard wellhgad upgrades. Install $4,500 $900 $900 $6,300 storage tank near well. contalnmen.l around indoor $1,200 $240 $240 $1,680 $12,460
Residence uncapped well. No functioning abandoned well. filtration to 1 micron absolute. Previous exceedence of AST. Repair softener and
treatment or disinfection. turbidity. Plumbing filter. Upgrade plumbing.
reportedly unprofessional.
Poor wellhead construction. No Softener and filter Install secondary
MOQ134 |[Beaver CreekRCMP surface seal. No welllog. No Install UV disinfection. Obtain well log. $2,200 $440 $440 sa0gp |Standard wellhead upgrades. Install $4,500 $900 $900 $6,300 |Malfunctioning. Softener - |containment around indoor | ¢, 5 $240 $240 $1.680 | $11,060
Residence functioning treatment or filtration to 1 micron absolute drain not installed properly. [AST. Repair softener and
disinfection. Indoor AST near well. filter. Upgrade plumbing.
Option 1: Standard wellhead upgrades.
Remove UST and install AST at safe
location relative to the water supply. This
option contingent on location of septic field, Upgrade heat trace.
and whether contamination exists around $11,500 $2,300 $2,300 $16,100 Included with Priority 1. $0 - $0 - $27.300
UST. This option could include either of the
. $8,000 $1,600 $1,600 $11,200 |Priority 1 options presented for disinfection.
Poor wellhead construction. No Install filtration to 1 micron absolute.
surface seal. No well log. UST 1m
from well. Uncapped abandoned .
well 1m from well. Septic tank at 22 Decommission abandoned well. Obtain well log. Confirm i issi isti i Heat trace not properl!
3100 Nelnah Bessie John School m, field may be w.ithin ‘;0 m Upgrade chlorination system (Option 1), Jocation of seg{ic field QP“OHH 2a: dngomdeSSKI)In existing Wi" ml installed properly - i by Prior g
) HEW - or replace with UV (Option 2). . install new dedicated well to serve School. - Mitigated by Priority 1 and 2
Chlorination system not properly This option could include either of the $32,200 $6,440 86,440 $45,080 upgrades. %0 $0 $0 $0 $45,080
installed. Poor configuration of Priority 1 options presented for disinfection.
treatment system.
Option 2b: Decommission well, and install
well to serve the School, Pool and Rec.
$3,500 $700 $700 $4,900 centre. Thls option considers that cost for $28,000 $5,600 $5,600 $39.200 Mitigated by Priority 1 and 2 $0 $0 $0 $0 $41,600
treatment is born by Rec Centre and Pool upgrades.
(required anyhow). UV system could be
installed at another PMA site.
Option 1: New well to service building.
P lhead Jeti N I Atte t to locat " Leave existing well plumbed into fire $30,000 $6,000 $6,000 $42,000 $47,180
oorwefhead compietion. MOWEHL | 2iond well casing and install well cap, | P 0 ‘0Cate Wel 10g. storage tanks only for back-up.
cap. No surface seal. No well log. . Tank should be cleaned Elevated copper and lead
N X re-plumb so that domestic water comes 8 . -
Within 30 m of potential off system prior to tank. install backflow through regular operation ] ] o (not above standards). Ongoing monitoring of
3102 Beaver Creek Fire Hall contaminant sources including AST rev);ntion psu erchlorilyﬁate well and and maintenance. $3,700 $740 $740 $5,180 Option 2: Community Well (to tie in with Storage tank supports copper and lead Not included $0 $0 $0
and septic leach pit. Plumbing not System insvtallptreatment and UV Chemicals and batteries Grader S.ln,. Health Centre and F"?hall)- unlikely earthquake or concentrations
to code and in disrepair. No ! . stored on top of tank should Leave existing well plumbed into fire $25,000 $5.000 $5.000 $35,000 |collision proof. $40,180
treatment or disinfection. (NSF/ANSI 55), no backflow prevention. |, o eq. storage tanks only for back-up. Note: lower ' ' ' ’ '
life cycle costs and easier operation and
maintenance.
Improve plumbing in building (bring to
Poor wellhead completion. No code). Extend well casing as high as Option 1: New well to service building $30,000 $6,000 $6,000 $42,000 $50,400
surface sanitary seal. Poor location |possible in well pit. Put localized .
X 4 . The pump control system is
of well - in parking lot where may be |(temporary) near surface sanitary seal
Beaver Creek Visitor subject to fuel and/or sewage spills |around wellhead and crown away from not up (o standards and the Upgrades included with
3121 . . . : ) . |Attempt to obtain well log $6,000 $1,200 $1,200 $8,400 . X . Lo pressure switch is located S $0 $0 $0 $0
Reception Centre from automobiles and recreational |casing (but leave gravel for drainage in Option 2: Community Well (to tie in with Priority 2 upgrades
N e . S ! too far away from the
vehicles). Within 30 m of AST and |most of base of well pit), Install filtration Grader Stn, Health Centre and Firehall). $25.000 $5.000 $5.000 $35.000 ressure tank $35.000
septic field. No treatment or (1 micron absolute,) and UV disinfection Note: Lower life cycle costs and easier ! ! ! ! p . !
disinfection. (NSF/ANSI 55). Pretreatment (softener) operation and maintenance.
likely required.
Option 1: Drill a new well to serve Rec
. . . centre and pool. It is not considered
Plumbi . Extend well
LmbINg TEpEL's. Extenc wetl casing feasible to drill a new well on the pool $32,400 $6,480 $6,480 $45,360 $58,520
. and install well cap as high as possible - .
Poor wellhead completion, no . . property, so the well would have to located Plumbing in disrepair
Beaver Creek Swimmin sanitary seal, well is within 30 m of and install temporary well sanitary seal, f the R (leaking and sweating) Mitigated by Priority 1 and 2
3122 9 y y ! superchlorinate well and system, install None $9,400 $1,880 $1,880 $13,160 west of the Rec. centre. 9 .g : 9 Y ty $0 $0 $0 $0
Pool septic field, no treatment or . o N Pressure tanks require upgrades
o . treatment to include filtration to 1 micron
disinfection. - N replacement.
and chlorination system with
appropriately sized retention tanks. Option 2: Drill a new well to serve the Rec $17.400 $3,480 $3,480 $24,360 $37,520
centre, pool and school. ' ’ ' ! '
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Building #

Building Name

HIGH AND MEDIUM RISK

RECOMMENDED PRIORITY 1

PRIORITY 1 ADDITIONAL

PRIORITY 1 COSTS

RECOMMENDED PRIORITY 2 -
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PRIORITY 3 - COSTS

DEFICIENCIES MITIGATION ASSESSMENT MITIGATION ASSESSMENT PRIORITY 3 - MITIGATION
Labour and Labour and Labour and
Materials Engineering Contingency Subtotal Materials Engineering | Contingency Subtotal Materials Engineering | Contingency Subtotal Total
Option 1: Standard wellhead upgrades,
plus relocate potential contaminant sources $20,000 $4,000 $4,000 $28,000 $32,760
. within 30 m (cold mix, AST, UST).

Wellhead casing does not extend

as far above grade as required, No

sanitary seal. Wellis within30mof |\ oo nlorinate | Confim location of break i Option 2: Drill new well to serve building

: h nstall chlorination tap, superchlorinate onfirm location of break in ; ; ;
Beaver Creek Grader used oil storage tank and cold mix > - . e with proper construction and in good $30,000 $6.000 $6.,000 $42,000 - $46,760

3123 Station pile, UST etc.. Reported potential \;v:cljl la"rc/dd\?/seilrt:;cstﬁ;e?;;r;i:all filtration f:p;li:/at;r r:z‘c:l;spétalrme, and $3,400 $680 $680 $4,760 location with respect to potentia \ ! . ! None identified $0 $0 $0 $0 )
breach of septic discharge of sump ystem. P v contaminant sources.
waste discharge line upgradient of
well. Option 3: Connect to community well

system to serve other YTG buildings in area
(health centre, Visitor reception centre, Fire $25,000 $5,000 $5,000 $35,000 $39,760
Hall).
Option 1: Standard wellhead upgrades, . -
. well cleaning and redevelopment (to reduce Camera investigation of
Poor surface completion of . . well if cannot find well log. $23,000 $4,600 $4,600 $32,200 $0 $0 $0 $0 $36,960
X i . turbidity), plus relocate septic tank and N
Beaver Creek Airport wellhead, no sanitary seal, located |Install chlorination tap, superchlorinate | AST with Envirotank Confirm depth of well.
3125 ) =K AITD within 30 m of AST - vehicle well and water system, install filtration  [Attempt to locate log. $3,400 $680 $680 $a,760 |rEPAce with Envirotank.
Terminal Building . y I - 4
parking, and septic tank, turbidity is [and UV disinfection system.
slevated. Option 2: Install i buildi
ption 2: Install new well to serve building.
Use existing treatment system. $30,000 $6,000 $6,000 $42,000 $0 $0 $0 $0 $42,000
Extend well casing as high as possible . . o
Poor wellhead completion. No in well pit. Put localized (temporary) Option 1: New well to service building $30,000 $6,000 $6,000 $42,000 $50,820
surface sanitary seal. Within 30m |near surface sanitary seal around
Beaver Creek Health of AST and septic field. Elevated wellhead and crown away from casing, A“erf‘p‘ to Iogate well Iog. No pressure guage. on the Inslal! pressure ggage.

3964 Centre chloride (with respect to background |Superchlorinate wellhead, Install f(i:ec:gflrm location of septic $6,200 $1,240 $1,240 $8.680 | 5otion 2: Community Well (to tie in with (s:zzt:m, heat trace is not to ;::nr:zlc:ii::;?;;lreigz?ait $100 $20 $20 $140
concentration), No treatment or filtration (1 micron absolute,) and UV ) Grader Stn, Health Centre and Firehall). $25,000 $5.000 $5,000 $35,000 ’ YL $43,820
disinfection. disinfection (NSF/ANSI 55). Note: Lower life cycle costs and easier ’ ’ ' ! ’

Pretreatment (softener) likely required. operation and maintenance.

Poor surface completion of the well,
there is no surface sanitary seal;
three recent positive total coliform
results; elevated nitrates and Following recommendations made in

Burwash Landing Airoort chlorides, within 30 m of potential ~ |EBA's draft report a new well has been

3201 Buildin g Alrp: sources of contamination, the well is |drilled and commissioned. The None required. $5,000 $1,000 $1,000 $7,000 Install UV disinfection. $2,200 $440 $440 $3,080 None identified. $0 $0 $0 $0 $10,080
9 a shallow well and is likely abandoned and former wells have both
completed in an unconfined aquifer |been decommissioned.
that is susceptible to surface
sources of contamination; and,
there is no treatment or disinfection.
Poor wellhead completion, no Extend casing to 500 mm above grade, Replace heat trace (to be
. . sanitary seal, well is within 30 m of |install chlorination tap, superchlorinate . Heat trace not properly =
3204 Burwash Landing Fire Hall AST (5 m), turbidity is high, no well and water system, install filtration Attempt to locate well log. $3,900 $780 $780 $5,460 None required. $0 $0 $0 $0 installed. g?emczar:sit;:)by certified $500 $100 $100 $700 $6,160
treatment or disinfection. and UV disinfection system.
Historical raw sewage spills
Extend well casing as high as possible for community sewage
in well pit. Put localized (temporary) system, previous
Poor surface completion at near surface sanitary seal around Complete standard wellhead upgrades to exceedence of turbidity, Priority 1 and 2 mitigation
Kluane Lake School wellhead, no surface sanitary seal, |wellhead and crown away from casing, pitless unit, replace UST with double walled TDS above AO objective, |plus routine monitoring and

3171 (Destruction Bay) well is within 30 m of UST (9m) and |Superchlorinate well and water system. None $8,900 $1,780 $1,780 $12,460 AST, Install stainless steel commercial $12,900 $2,580 $2,580 $18,060 softener not always maintenance should $0 $0 $0 $0 $30,520
AST (26 m). Install proportional feed chlorine filtration system. functional, previous mitigate all low risks.

injection system. Exchange carbon with exceedence of manganese

multimedia bed. (likely when softener not

functioning).

Poor wellhead construction, lack of
surface sanitary seal, within 30 m of
potential sources of contamination, The color had previously Priority 1 and 2 mitigation
including an above ground fuel Plumb treated water supply (followin exceeded the CDWQG plus routine monitoring and
storage tank, an underground fuel . L . pply (1ol 9 aesthetic objective; and, maintenance should
storage tank. and scrap cars: a Post an advisory indicating that water is upgrades) from Kluane School into the supports for the elevated mitigate all low risks

3172 Destruction Bay Fire Hall g ' scrap ! not fit for consumption. Provide bottled |None Minimal $0 $0 $0 domestic supply for Fire Hall. Complete $4,800 $960 $960 $6,720 op ga . $0 $0 $0 $0 $6,720
recent bacteriological sample X . . water storage tank are associated with the water

" " water station. minor wellhead improvements to protect s
reported a positive total coliform aquifer earthquake or collision supply. Safety of elevated
count; turbidity has been reported to q . proof tank to be addressed
be consistently above the COWQG separately.
MAC of 1.0 NTU. There is no
treatment or disinfection system
Following recommendations made in
EBA's draft report a new well has been
. Poor well construction, poor well drilled, however it has not yet been . . y . . .
3186  |DestructionBay Grader | boor water quality, many commissioned. Connect new well. None $7,400 $1,480 $1,480 $10,360 |Frovide treatment and disinfection to new $3,700 $740 $740 5,180 |festhetically poorwater | Decommission existing $1,000 $200 $200 $1,400 | $16,940
Station N . N well as required. quality. well.
potential contaminant sources. Provide bottled water and ensure that
existing advisories are adequate in
interim.
Poor surface completion of the well;
no surface sanitary seal, the well is install point of use RO
Destruction Bay Health located approximately 60 m Install chlorination tap, superchlorinate Standard wellhead upgrades with pitless Aesthetically poor water s stemps in the Health
3957 Yy downgradient from a community well and water system, install filtration None $3,600 $720 $720 $5,040 X P9 p $5,000 $1,000 $1,000 $7,000 quality (TDS), and arsenic Y N $1,400 $280 $280 $1,960 $14,000
Centre AP R L 4 unit. Centre and Nursing
septic field; and there is no and UV disinfection system. above PMAC. Residence #2
disinfection system. :




TABLE 5: OVERALL ASSESSED LEVEL OF RISK TO EXISTING WATER SUPPLY SYSTEMS USING MULTI-BARRIER APPROACH

RISK INDICATORS

RISK MITIGATORS

OVERALL RISK AND PRIORITY

Exceedence of Poor Quality Potential Favourable Well Construction Disinfection Disinfection
i Bacteriological i ibili i jori
Well System ID # Building Name MAC other than I'nt.jlcatorls ; geca Public AC(.:ESSIb”Ity Hydrogeological (sgrface casing, Treatment Treatment Overall Risk Rationale/ Comments Priority 1,2 or
total coliform or | (turbidity, coliform, | Contaminants within or Residence Conditions driven casing in (primary) (secondary) 3
turbidty nutrients) 30 m* tight formation etc..) P Y Y
Blan_chard Grgger Yes - elevated Yes- filtration (living| . . Ye;— UV. . Low -  JRisk would be reduced to low if treated
3440 Station (and living No - No Yes ? - No Log No disinfection (living 1
chloride quarters only) Moderate [supply to Garage
complex) quarters only)
. . . System is on water . Water delivery- . . .
Haines Junction System is on water . Water delivery- . IRisk would be reduced if tank is replaced
3443 - No No No No ; delivery, but poor tank treated at source, High X 3
Initial Attack Base delivery - treated at source or repaired
construction FAC low
- . ) . No- well seal,
M0131 R.C.M.P. No Vs turb'd'tY’ Unknown Yes VEnEE flng RS Yes- driven in tight No No High JRisk but minimal mitigation 1
Detachment elevated chloride material .
formation
Beaver Creek Variable fine grained No- well seal,
MO0133 R.C.M.P. No No No Residence materia?l Yes- driven in tight No No Moderate JLimited risk, and some mitigation 1
Residences formation
Beaver Creek Likely variable fine
M0134 R.C.M.P. No Yes- turbidity (1/3) No Residence 4 . No No No Moderate JLimited risk, and some mitigation 1
- grained material
Residences
Nelnah Bessie John Yes- activated IRisk but minimal mitigation. FAC is low,
3100 School No No Unknown Yes ?- No Log No carbon filter/ No High and pellet chlorinators are not reliable for 1
chlorination sustained disinfection.
Beaver Creek Yes - turbidit Yes- well also serves]
3102 Firehall (Well also No Y, Unknown . ?-No Log No No No High  [Risk, but no mitigation 1
’ elevated chloride library
serves library)
3121 Visitor Reception No ves - elevated No Yes ? - No Log No No No High  [Risk, but no mitigation 1
Center chloride, nitrate
Beaver Creek No- well seal,
3122 o No No Yes Yes Yes - Till Yes- driven in tight No No High  [Risk with inadequate mitigation 1
Swimming Pool .
formation
) . ) . No- well seal,
3123 Beaver Cre_ek Grader| No Yes - elgvated Yes (former field at 22 No Variable fme_ grained Yes- driven in tight No No High |risk with inadequate mitigation 3
Station chloride m) material .
formation
3125 Beaver Creek Airport No Yes- turbidity, 1/9 No Yes ? - No Log No No No High  [Risk, but no mitigation 1
Terminal Building total coliform
3964 BeaverCCerste;I; Health No Yes- turbidity Unknown but likely Yes ? - No Log No No No High JRisk, but no mitigation 1
Burwash Airport (Well Yes - elevated No septic, but former Risk, but no mitigation for old well. Note
3201 in use at time of No chloride, 2/11 breach, and open Yes ? - No Log No No No High new well has been drilled and connected 1
assessment) positive total coliform|casing. which would change this risk designation.
3204 Burwash Firehall No Yes - turbidity No No ?-No Log No No No Moderate |Some risk, some mitigation 3
Destruction Bay No- well seal, Yes - Pellet
3171 School (Kluane Lake No Yes- turbidity No Yes Yes- confined aquifer Yes- driven in tight Chlorinator, may No Moderate JSome risk, some mitigation 1
School) formation not be functioning?
Destruction Ba Yes- turbidity, 1/9 No- well seal,
3172 X Y No e No No Yes- confined aquifer Yes- driven in tight No No Moderate JSome risk, some mitigation 3
Firehall total coliform .
formation
Destruction Bay . - 5 JRisk is low as long as advisories in effect
3186 Grader Station Yes - Arsenic Yes- turbidity No No ?-NolLog No No No Low and water not used for drinking.
. X : No- well seal, . .
3957 Destruction Bay No No No Yes ves: confl_ned aquifer, Yes- driven in tight No RO in Nursing Low - Low risk, and some mitigation
Health Center artesian well e Residence 1 Moderate

A - Generally refers to liquid disposal within 30 m of wellhead
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RESIDENCE
BLDG.
# 3441

SEPTIC TANK _ —

EXISTING 150mm
BURIED SANITARY
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NOTES:
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< / POTENTIAL CONTAMINANT SOURCES.

1. UTM COORDINATES OBTAINED WITH A HAND HELD GPS USING NAD83 SYSTEM AND
ARE CONSIDERED TO BE ACCURATE TO 10.0 m, APPROXIMATELY.

( )\ 30 m RADIUS FROM WATER WELL FOR CONSIDERATION OF PROXIMITY TO

EBA Engineering Consultants Lid.

SMALL PUBLIC WATER SYSTEMS ASSESSMENT

WESTERN REGION

DESIGNED BY: R MARTIN

DRAWN BY: J. BUYCK

DATE: AUG. 2005

CLIENT:

Naken

GOVERNMENT OF YUKON
HIGHWAYS & PUBLIC WORKS

BLANCHARD CAMP GRADER

REVISION ISSUE

0 | ISSUED FOR CLEENT REVIEW DD/MM/YY | xxx | SCALE: AS SHOWN STATION BUILDING # 3440 0
No. DESCRIPTION DATE _ [APPROVED] prosect Nos: 1260002.003 P';'oigz\xayl\?laagg F;Lri’?e”r?t\groarrll((szh SITE LOCATION DIAGRAM FIGURE No.
REVISION ACAD FILENAME: _ 003-WESTERN RECION pery o WELL ID: 3440 FIGURE 3440-A

Z:\0201Drawings\1260002 Water Assessment YTG\003 -Western Region\blanchard\1260002 Blanchard Camp_3440 Site Plan.dwg, 9/20/2005 8:53:11 PM, Adobe PDF
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o PROJECT  SMALL PUBLIC WATER SYSTEMS ASSESSMENT
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4%//% %@% SCHEMATIC SYSTEM
Higwand Public Works LEGEND
Property Management Branch
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Building # .32 44

DISTRIBUTION & TREATMENT SYSTEM DATA

Item | Description Manufacturer Model PartNo. | Serial No. | Size
1 SoeTe Vel HYo loTec k |ELaet130MT Zo L.

: Ko SYstew | UsS Fereve | US [Boo oeo a)| 2200 G PP
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TABLE 3440- 1: SUMMARY OF BACTERIOLOGICAL RESULTS

Number of |Time Period| Any Positive { Fraction of | Any positive Most Recent Is Most
Sampling over which |Total Coliform| Positive |E.Coliresults?| Sampling Event |Recent Result
Events Sampling Results? Total (yes or no) Available for Positive?
was Done | (yes or no) Coliform EBA Review
Results vs.
Total
Sampling
Events
Building # |Building Name
3440 Sltzgg:ard Grader 9 S‘ejztri):sto no 0/9 no 16-Jun-05 no




Table 3440-2: Water Quality Results

SOURCE:] Building 3440 - Blanchard Grader Station
Location/ Resident Haines Road
Address
Filtration,
softener,
Treatment None RO GCDWQ Criteria
uv
Disinfection None disinfection:
Source of Water On-site well .
Additional } Additional
Purpose of S ling Base Line | BaseLine | Analytical { Analytical
Grader Grader Grader Living
Sample Location Station Station Station Complex
rDate Sampled 21-Sep-04| 15-Jun-05 { 29-Jul-05 | 29-Jul-05 Lower Upper Limit
Iehysical Tests (ALS) AO MAC AQ
Colour €y <5.0 <5.0 - <5.0 15
Conductivity  (uS/cm) 218 - 2.8
ITotal Dissolved Solids 212 124 - <10 500
Hardness  CaCO3 198 102 - <0.66 _|AO >200 = poor, > 500 unacceptable®
H 8.09 8.17 - 6,107 6.5 8.5
Turbidity  (NTU) 0.3 0.4 - 0.64 1 5
UV Absorbance <0.0050 -
% UV T 99.3 -
IDissolved Anions (4LS)
Alkafinity-Total  CaCO3 163 89.7 - 1.9
[Chloride _ Ci 5.7 8.59 - <0.50 250
Fluoride F <0.05 0.028 - <0.020 1.5
Sificate _ Si04 - -
[Sulphate S04 30.4 10.4 - <0.50 500
[Nitrate Nitrogen N 0.5 <0.10 - <0.10 10
Nitrite Nitrogen N <0.05 <0.10 - <0.10 3.2
Ammonia Nitrogen N - -
[Total P PO4 - -
Total Metals (4LS)
Aluminum__T-Al <0.005 <0.010 - <0.010
Antimony _T-Sb <0.0002 { <0.00050 - <0.00050 0.006
Arsenic__T-As 0.0005 0.0006 - <0.00010 0.025
Barium __ T-Ba 0.039 0.066 - <0.020 1
Boron _ T-B 0.023 <0.10 - <0.10 5
Cadmivm _T-Cd <0.00001 | <0.00020 - <0.00020 0.005
Calcium _ T-Ca 30.3 - <0.10
Chromium _T-Cr 0.001 <0.0020 - <0.0020 0.05
T-Cu 0.032 0.0484 - 0.107 1
Jlron T-Fe 0.01 <0.030 - <0.030 0.3
ILad T-Pb 0.0004 0.0011 - 0.0011 0.01
6.38 - <0.10
<0.005 <0.0020 - <(.0020 0.05
<0.00020 - <0.00020 0.001
2.66 - 0.45
0.0017 - <0.0010 0.01
fsodium __T-Na <20 - <2.0 200
Uranium__T-U <0.0005 { 0.00075 - <0.00010 0.02
Vanadium T-V - -
iZine _ T-Zn 0.175 0.057 - <0.050 5
[Organic Parameters
Tannin and Lignin <0.10 -
Total Organic Carbon  C 0.81 -
JExtractable Hydrocarbons
EPH10-19 <0.30 -
EPH19-32 <1.0 -
JField Chemistry (EBA)
H 889 ] 7.86 6.5 8.5
TDS (ppm) 83 <] 500
JEC (uSfom) 175 <1
ITunpcramre (°C) 7.3 16.4
JFrec Available Chiorine
Notes:
A. Guidelines indicated for hardness are not COWQG, rather they are general aesthetic guidetines
- exceedences are indicated in yellow highfighting.
Halics and underiine indicates exceedence of proposed MAC (ie. arsenic)
Bold with Yeltow highlighting indicates exceedence of COWQG Aesthetic Objective (AQ)
Bold Underiine with Yetlow highlighting indi dence of COWQG MAC
Results are expressed as milligrams per litre except for pH and Cofour {CU)
Conductivity (umhos/cm), Temperature (°C) and Turbidity (NTU)
< = Less than the detection limit indicated. A
AD = Aesthetic Objective _A_E

MAC = Maximum Acceptable Concentration (Health Based)



EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

SMALL PUBLIC WATER SYSTEM ASSESSMENT

2% £
A 2
ARG

Inspector: Ryain Markon, L ke bebe! Date Sv ly 22, 224
WELL ID # Owner Location Description
TR Y16 Blanchard Grede— g"‘\“fm

1. Well Location and Potential Contaminant Sources

a. General location of well: (Community, Subdivision, etc.)
Hotnes Ro o d

b. Specific location: (Road or street, Building number, name of owner and/, legal description,

c. GPS location: N €69 %029 E 59¢542 ol 837 #Qm

d Is there electric power? E Yes O No

e Isthere outside water access? E Yes O No

On \\'mea Cownf lex

f.  Does the well system have:

[[115 or more service connections to a piped distribution system ? If so how many
L(V‘r\j C,uvw?LQ)( O\,/.d_ Mmml&mm e 3o.rf&§€
[3 5 or more delivery sites on a trucked distribution system? If so how many

g Nearest building, specify Locadted ~ enclocre PP Rrows

AT 7PN e

c aron€
< =4

h. Distance from well to building

i. Ifthere is an effluent disposal field, is its location known? Kl Yes [No
j. Distance from well to nearest point of known field: YO0

k. Well location relative to field: [ upslope X downslope [ 1ateral

1/11



EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

1. Isthere any part of a sewage disposal system(s)or other potential sources of pollution that may pose a

health and safety risk within 30 m? & Yes [ No
(7{'{";‘ ¢ Service lfmed
]

m. Is the well located within 300 m from a sewage lagoon or pit? [ Yes BdNo wm e/ Y
n. Is the well located within 120 m from a solid waste site or dump, cemetery? [ Yes BINo wnk V&/y

o. Is the infrastructure protecting the wellhead, pumphouse, storage tank and/or water treatment

plant designed and secured to prevent:

Unauthorized access by humans? Bd Yes [ FO Entrance by animals? m Yes [1No
lcoted In locked hotld /—mﬁ offot Bot eccess 75 poss/ bl=

PV\MP roe

p.- Is well site subject to flooding? O ves EjNo

q. s the well site well drained? m Yes [ No

r. Isthere a buried fuel tank on the property? [ Yes HNo  wnll K"/’?’ -
If yes, is it [ in use [ abandoned
Is the location known? [ ves [ No

Distance from the well to known buried tank

s.  Are there any other known contaminant sources on the property?

M yes [ No Describe

If yes, specify the source: D}dump O sewage lagoon O cemetery 0 other

Ro (& k p )
Potential Source 1: & 1 ! ; Distance from well to Potential Source 1: ™~ 2l
Potential Source 2: st L ; Distance from well to Potential Source 2: ™ 2,

Potential Source 3: veY™7) oven : Distance from well to Potential Source 3: ™ 4 =

Potential Source 4:_1«r o¢ ewul sion Yok Distance from well to Potential Source 4: ™ Blw

t.  Are there other wells on this property? [ ves [ No

How many? [inuse [ abandoned [ require proper sealing

2/11



EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

2. Well and Wellhead information:

a.

When was well installed? Year unXnoww Month

Type: Ddriea 0O dug [sand point [ other

Is there a drillers log for the well: O Yes E No

Is there a surface seal to 6m L1 Yes [ No munknown [ unlikely

Surface casing;: O Yes Diameter E No

Well casing: Diameter 20 e Material: B steel [ plastic Oconcrete

Depth of well: _vv known O measured (if possible) O reported O fromlog

Static water level below ground:  “n¥inowis

O measured (if possible) O reported O from log O flowing

(If granular) Is the well completed: O open end casing O with a well screen

[ with slotted pipe B unknown  other

(If bedrock) Does the well have a liner? [yes [1 No [steel [ plastic

If there is a well screen: length slot size(s)
Location of screen: from to from log reported
Is there a sump below the screen? O ves LINo  unknown ; Un Wke /7

Is the well head: [1 in pumphouse O in pit O pitless adaptor M in a building

[ in a wooden enclosure other, describe

If the well head is located in a wooden enclosure,
3/11



EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

i. Isthe well head below grade? describe in detail ~ @/ 9m  ~bove S,f‘\-d;&. A~ ONE o enbpye

ii.  Are there signs of ponding on the enclosure(e.g. water stains, etc.)?] Yes Q No

iii. Is the wellhead enclosed by fiberglass insulations? DdYes [ No /n wa s of enclog

. . . 17
iv. Any evidence of rodents? Specify No access passioic
* ]

v. Does the well casing have a proper seal cap? K Yes 0O No

If no, describe condition

3. Water Supplying This Well:

a. By definition is the water from a surface water source or under the direct influence of surface water?

O ves 0O No [J farther investigation required.

If yes is there treatment or disinfection B Yes [ No

Explain (filtration, disinfection etc...) Y Vl frireds ou, Ro

4. Aquifer Supplying This Well:

-a.  The aquifer is: ] bedrock IQ granular sediment M unknown

f ' kel ~/
b. Does water level and/or well capacity show seasonal fluctuation? 0 ves X No
unlvke ky

S. Pump Installation:
a. Isthe well equipped with a pump? E yes O nNo
b. Typeof pump: [Jhand '@/electric submersible [ jet

[ shallow well centrifugal O other,
c. Description: Manufacturer Model

horsepower capacity voltage

4/11



EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

d.

c.

6

Date installed: By:

For submersible pump, depth of setting below surface

Drop pipe for submersible pump: O steel O plastic ~ unkKrewin

Pump delivers water to: &pressure tank E elevated tank [ other
CP"‘"& Ro wa Le-w)

Are there automatic pump controls: E Yes O No
Is there provision for taking water samples before water reaches storage?m YesLd No

Is there a water meter on the system? O Yes m No

Is the pump and piping protected from freezing? E Yes O No

If yes, describe: Heoled enlog ovre, Lnso '—hgv‘oh. Ly % HeadTreee

Comments on pump installation:

. Conclusions

a. Comments on overall installation:

b.Recommendations:

511



EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

o

B b RV PR L PR
Inspector: B T Arca 19 =V Date U uu/(/ "Zq )C) <
WELL ID # Owner Location Description
44 \/’\/6“7 @l—kuc, Al év(CP(DEZ g'\‘l\_ﬂorJ

i - =ATEYD |
Water Treatment T, o < ipeNcC Cgt—h')( Wkre e [2en

SerterdEt € ?o Sy FTEN

Is well water treated? D/Yes [J No; Type of treatment: UV <o (l:‘ —

[ chlorination [ iron and or manganese removal L] other

Is water entering plumbing or piped distribution system treated with chlorine or another treatment that is

as effective as chlorine used to achieve disinfection throughout the system?

L] Yes D/No If so how

If treated with chlorine, is the free residual chlorine concentration less than 0.2 mg/L
L Yes D/No : reading.

Tested at (location)

Is testing for chlorine residual concentration done at the tap (eg. Kitchen faucet) or from representative

points in a piped distribution system, including a point from tap at the end line

O ves O If yes how often?

If the drinking water is being transported by water delivery truck does it have a minimum chlorine free

residual of 0.4 mg/L at the time of fill. [ Yes r_EKNo

Water Quality (observations):

Does the water stain plumbing? Lyes [ No D/slight [] severe

Type of stain: [] brown ET red 1 black
Does the water contain sediment? []Yes E/NO [ occasional [ constant

Is there an unpleasant odour? L Yes E/No O ms 0O other

6/11



EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

d. Isthere an unpleasant taste? OYes [INo [brackish [ Other

e. Isthere a history of bad bacterial analyses? L Yes ' No
f.  Isthere a chemical analysis? m Yes L[] No Dadequate L] incomplete

g. Isthere analysis of trihalomethanes (THMSs) where the water source is a surface water supply or a well

under the direct influence of surface water? L] Yes m/No

h. Is the drinking water tested daily with an accurate reading chlorine test kit capable of reading in the

range 0 to 3.5 mg/L of free chlorine residual in increments of 0.1mg/L? [ Yes [4 No [ unknown

i.  Ifyesis the test performed in accordance with manufactures directions? [ Yes B¥ No [J unknown

j- Isarecord of the date, time,name of person performing the test and results of the drinking water sample

kept? O Yes B/No

TANK AND PIPING DETAILS

Tank Room

Is there a water tank?@ No Details: (2o Saitad ﬁ)‘%@é é«,yo&%’

Where is it located?

Comments: 5{—(—0( ':F:g&ﬂ, .

Is the room in which the water tank is located heated to maintain an optimum temperature of 4°C
for stored water?

P ¢ NO
- k_,Cf:Elents:

Are there windows in the add-on that may allow direct sunlight onto the water holding tank? YES

e

0

Comments:

Are there other heat sources near the tank? YESQQ
Comments:

Is there waterproof flooring with a sealed base to contain spills? @ NO
Comments:

711



EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

Overall Tank

What are the tank size and dimensions?

(7<o M0 ém&ps

What material is the tank constructed of? F. 806 2o 03

Is tank and associated piping constructed of safe materials (i.e. CSA approved and material that does

not affect the taste of the water)? S/ NO

Comments:

Tank Inlet, Outlet and Lid Py
Is there adequate access on the tank for cleaning (i.e. min 15” access lid) YES NO

Does the lid have a tight seal and is it watertight when closed? YES @
Does the tank have an overflow or high level whistle? YES (NOD

Is the water tank drain accessible? @ NO

WATER TANK AND WATER QUALITY CONDITION

Are there signs of staining or biofouling? YES @
Comments:

Is there any sediment or scum in bottom of tank? YES (SO)
Comments:

Is there any odour associated with the water or tank? YES @
Have there been any bacteriological analyses conducted previously? YES NO

Does the tank appear that it has been cleaned recently? @ NO

Are the tanks easily assessed for the purpose of cleaning and disinfection?@ NO

8/11



EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

8. Conclusions

a. Comments on overall installation;

"lus la & Z}v@pk@ [peTan&lod » IT F%\)\Dbg

To @m«uﬂi Waren  To  The Fespedod

b. Recommendations: :

(BimaTe 4 V%Pm Mmm:\)mcé Stk uls £

- Adduae Foe  Weu Stapr Cthoori o kgioy

/TJ—AI‘K: CrLe=a v W6 Ao IV Crenoin) G-

Canne U Puck VYewery.

Ser wur Mavdren Ac e Cieer. LasT

1

S Tpaimd & o Ve/bPu\r gté‘f;@ov)s'@/b&’ Foa

%15/ ’§c,1 <TEN -

LR%TL-\f/ CHeer  Weren C?vzm,n/) ?wu«uk\rc&/ff-
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EBA File: 1260002.003 Site 3440 — Blanchard Grader Station August 2005

05/07/29

05/07/29

Photo 0139: 3440 Blanchard Grader Station maintenance garage

Photo 0134: 3440 Blanchard Grader Station living complex

ey

||l||IEIr

ey,

05/07/29

05/07/29

Photo 0138: 3440 Wellhead enclosure

Photo 0135: 3440 Bulk fuel storage tank with geomembrane and berm
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EBA File: 1260002.003 Site 3440 — Blanchard Grader Station August 2005

i

05/07/29 05/07/29

Photo 0137: 3440 Above ground fuel storage tank Photo 0136: 3440 Emulsion or tar tank

Photo 0141: 3440 Blanchard River Photo 0132: 3440 Water storage tank (right), duplex filter (centre), UV
disinfection system (top centre), reverse osmosis treatment system (bottom centre),
water softener (left)
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DISTRIBUTION & TREATMENT SYSTEM DATA
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July £005

Western Region —

Building # . 3.‘:1.’.'[3. .....

DISTRIBUTION & TREATMENT SYSTEM DATA

Item | Description Manufacturer Model Part No. Serial No. Size
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TABLE 3443- 1: SUMMARY OF BACTERIOLOGICAL RESULTS

Number of |Time Period| Any Positive | Fraction of | Any positive Most Recent Is Most
Sampling over which |Total Coliform| Positive |E.Coliresults?| Sampling Event [Recent Result
Events Sampling Results? Total (yes or no) Available for Positive?
was Done | (yes or no) Coliform EBA Review
Results vs.
Total
Sampling
Events
Building # |Building Name
Haines Junction Initial May -05 to
3443 Attack Base 2 Jun-05 no 0/2 no 16-Jun-05 no
=



Table 3443-2: Water Quality Resuits

Building 3443 -
Haines Junction
SOURCE:] Initial Atack Base
Location/ Resident Haines Junction
Address
Treatment None
Disinfection None GCDWQ Criteria
Source of Water Water delivery
Additional
Purpose of Sampling Base Line | Analytical
Sample Location Kitchen tap
Date Sampled 26-Jul-05 | Lower Upper Limit
Physical Tests (4LS) AO MAC AO
Colour (CU) - <5.0 15
Conductivity  (uSicm) - 251
Total Dissolved Solids - 164 500
Juardness  caco3 - 123 |AO >200 = poor, > 500 unacceptable®
IPH - 8.04 6.5 8.5
Turbidity  (NTU) - 0.70 1 5
UV Absorbance - 0.0080
% UV Tr - 98.2
Dissolved Anions (4LS)
JAatinity-Totast___Caco3 - 108
| S - 1.21 250
Fluoride  F - 0.217 1.5
Silicate Si04 - -
ipt S04 - 15.3 500
Nitrate Nitrogen N - <0.10 10
Iitrite Nitrogen. N - <0.10 32
Ammonia Nitrogen N - -
Total Phosph PO4 - -
Total Metals (ALS)
Al T-Al - <0.010
Antimony _ T-Sb - <0.00050 0.006
Arsenic  T-As - 0.0203 0.025
{Barium __ T-Ba - 0.024 1
IBoron  T-B - 0.12 5
JCadmiom _T-Cd - <0.00020 0.005
fcalcium _T-Ca - 3.92
Chromium _T-Cr - <0.0020 0.05
Copper _ T-Cu - 0.0098 1
Iron __ T-Fe - <0.030 0.3
Jind TR - <0.0010 0.01
[y T-Mg - 0.61
JManganese T-Mn - <0.0020 0.05
IMercory  T-Hg - <0.00020 0.001
Potassium_T-K - 0.39
Selenium _T-Se - <0.0010 0.01
Sodium__T-Na - 57.3 200
Uranium _ T-U - <0.00010 0.02
Vanadi T-V - -
Zine  T.Zn - <0.050 5
Organic Parameters
Tannin and Lignin - <0.10
Total Organic Carbon  C - 0.78
Field Ch v (EBA)
pH - 86677 6.5 8.5
TDS (ppm) - 127 500
EC (uS/cm) - 253
Jremperature (°C) - 21.4
JEcce Available Chiorine - 0.01
Notes:
A. Guidelines indicated for hardness are not CDWQG, rather they are general aesthetic quidefines
- exceedences are indicated in yellow highlighting.
Italics and underline indicates exceedence of proposed MAC (ie. arsenic)
Bold with Yellow highlighting indicates exceedence of COWQG Aesthetic Objective (AD)
Bold tindertine with Yellow highlighting indicates exceedence of CDWQG MAC
Results are expressed as milligrams per litre except for pH and Colour (CU)
Conductivity (umhos/cm), Temperature (°C) and Turbidity (NTU)
< = Less than the detection limit indicated. A
AO = Aesthetic Objective !‘E

MAC = Maximum Acceptabie Concentration {Health Based)




EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

SMALL PUBLIC WATER SYSTEM ASSESSMENT

Inspector ﬂyom Wo\r#f , Luke Le bel Date 3u/7 26 Zoog

WELL ID # Owner Location Description
’S"i‘f“) YTg Ho\;h¢_‘ 'SC+ fThiP 'rc'\' A*""‘Cl{ gc\s(

1. Well Location and Potential Contaminant Sources

a. General location of well: (Community, Subdivision, etc.)
H&[heg j\,nct{'-;’ay\

b. Specific location: (Road or street, Building number, name of owner and/, legal description,

/«Hasko\ H"P)L‘“"“‘I/1 Iy\.f+fm‘ A’}Wl&\u’/\ gasﬁ

c.GPS location: N (7403 7% B 254760 elv (08w

d Is there electric power? E Yes O No

e Is there outside water access? m Yes O No

f.  Does the well system have:

[J15 or more service connections to a piped distribution system ? If so how many
Ih”“o\l A"F'}O\(,V\ Go\, S5¢ OW\LI WC‘\V"CL\OUQ{
[} 5 or more delivery sites on a trucked distribution system? If so how many

g.  Nearest building, specify Twitial Al i Dot

weter Slor Fonlk
h. Distance fromwgll—to Baild 1Irg ~ Twn

i. Ifthere is an eﬁluenst(g(l posEl field, is its location known? K] Yes [INo
j- Distance from well to nq?l%est point of known field: ™~ 28 1

wakee Slom;je L’»\u"(
k. 'WeH location relative to field: [ upslope m downslope [ 1ateral
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. Is there any part of a sewage disposal system(s)or other potential sources of pollution that may pose a

health and safety risk within 30 m? [] Yes ] No

m. Is the well located within 300 m from a sewage lagoon or pit? [ Yes LI No

h/e
n. Isthe well located within 120 m from a solid waste site or dump, cemetery? O ves OINo

n/e
o. Is the infrastructure protecting the wellhead, pumphouse, storage tank and/or water treatment

plant designed and secured to prevent:

Unauthorized access by humans? O Yes E No Entrance by animals? K] ves [ No
There ovre \o«‘}ckzs Cor lOLKS‘ bu&’ re b+ Aacc =8 os'if’aze
locs were pre sent ¢
p. Iswell site subject to flooding? [ Yes XINo
q. Isthe well site well drained? K] Yes [ No
r.  Isthere a buried fuel tank on the property? [ Yes N No unlfkel
If yes, is it [ in use [0 abandoned

Is the location known? (1 Yes dNo
Distance from the well to known buried tank

s.  Are there any other known contaminant sources on the property?

1 Yes [] No Describe

If yes, specify the source: d dump H sewage lagoon O cemetery [ other

Potential Source 1: AST (1) : Distance from well to Potential Source 1:_~ d &

Potential Source 2: Av gws Druw$ ; Distance from well to Potential Source 2: 50w
14 . —

Potential Source 3: ; Distance from well to Potential Source 3:

Potential Source 4: ; Distance from well to Potential Source 4:

t.  Are there other wells on this property? [ Yes m No

How many? [Jinuse [ abandoned [ require proper sealing
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2. Well and Wellhead information:

a.

When was well installed? Year [ Month

Type: [Jdrilled [ dug [Jsand point O other  n/q

Is there a drillers log for the well: [1 Yes [J No & A

Is there a surface sealto6m []  Yes [0 No [ unknown [ unlikely w/,

Surface casing: O Yes Diameter WA [J No

Well casing: Diameter _h/a Material: [ steel [ plastic [concrete

Depth of well: hfe [J measured (if possible) l reported O from log

Static water level below ground: h/e

[ measured (if possible) O reported [0 from log Ol flowing

(If granular) Is the well completed: Dopen end casing O with a well screen

[ with slotted pipe [J unknown other /o

(If bedrock) Does the well have a liner? Oyes [ No Clsteel [ plastic

If there is a well screen: length W slot size(s)
Location of screen: from to from log reported
Is there a sump below the screen? [J Yes ONo w / n

wber shoroge Jonk
Is the welthead: [ in pumphouse O in pit O pitless adaptor [J in abuilding

uy\(le‘f)r‘o\mk wcnlf’r SAlora@{, J‘é‘nk ;h th‘k)’na {0‘}

[J in a wooden enclosure other, describe

If the well head is located in a wooden enclosure,
3/11
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i.  Is the well head below grade? describe in detail

ii.  Are there signs of ponding on the enclosure(e.g. water stains, etc.)?(] Yes L1 No

iii. Is the wellhead enclosed by fiberglass insulations? [dYes [ No

iv. Any evidence of rodents? Specify

v. Does the well casing have a proper seal cap? O ves O No

If no, describe condition

3. Water Supplying This Well:

a. By definition is the water from a surface water source or under the direct influence of surface water?

O ves [0 No [J farther investigation required.

If yes is there treatment or disinfection ] Yes ] No -
wanter 75 frews de.lr've»ra/ and. treate d

) i . aX the Sverce
Explain (filtration, disinfection etc...)

4. Aquifer Supplying This Well:

a. The aquifer is: E bedrock [ granular sediment [1 unknown
rcpar‘k’éf7' O Soured :

b. Does water level and/or well capacity show seasonal fluctuation? O ves [0 No

n / A
5. Pump Installation:
a. Is the well equipped with a pump? [ yes O No
& / €~

b. Type of pump: Clhand  Olelectric submersible [ jet

/e
[J shallow well centrifugal [ other,
c. Description: Manufacturer Model
horsepower capacity voltage

4/11
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d.

<.

6

Date installed: h/e By:

For submersible pump, depth of setting below surface

Drop pipe for submersible pump: L] steel ] plastic « /%

Pump delivers water to: [} pressure tank O elevatedtank [ other = /e

Are there automatic pump controls: [J Yes No n Jin

Is there provision for taking water samples before water reaches storage? O ves[d No VA
Is there a water meter on the system? [ Yes O No w /c\

Is the pump and piping protected from freezing? 1 Yes O No W,

If yes, describe:

Comments on pump installation:

. Conclusions

a. Comments on overall installation:

Thys S\/s‘leh 5 Ow V,Jer Je/'(v(’f\/_ The ‘w&w‘gf’i" ,S‘-.vlc:vro\,c)e Lok 53
* 7 "4

OulVS"c!e o & VV\<]‘E‘("¢‘\N-;\‘V\J, The 3eal between the mankele and
~F

ft\& ‘Lc«y\l/\ t\,,\ﬂ, f(pv‘(gfc\L/ "‘OJ_ éeﬁ\r\ {“514\”6’1 ()Y‘O[j?‘f/‘/ Gf‘/k(! WL\‘PM
¥ 7 —t i 7

wettr 0 Crned o4 L"ﬁ $ofl  and i Gn Jeach

b.Recommendations:
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Date Uuu.u{ 25'/0'3‘

WELL ID # Owner Location Description

3443 VTG lrawes Junciloo Irtmastlate

LI TInl ATa e Base

6. Water Treatment

a. Iswell water treated? [ Yes [J No; Type of treatment:

[ chlorination [ iron and or manganese removal [ other

b. Is water entering plumbing or piped distribution system treated with chlorine or another treatment that is

as effective as chlorine used to achieve disinfection throughout the system?

J Yes OJ No Ifsohow

¢, Iftreated with chlorine, is the free residual chlorine concentration less than 0.2 mg/L

O ves O No readiﬁg.

Tested at (location)

d. Istesting for chlorine residual concentration done at the tap (eg. Kitchen faucet) or from representative

points in a piped distribution system, including a point from tap at the end line

O ves ] No If yes how often?

e. Ifthe drinking water is being transported by water delivery truck does it have a minimum chlorine free

residual of 0.4 mg/L at the time of fill. [ Yes ] No

7. Water Quality (observations):

a. Does the water stain plumbing? Dyes E{No Ol slight [ severe

Type of stain: [J brown [J red [ black

b. Does the water contain sediment? [1Yes EINo [ occasional [ constant

¢. Is there an unpleasant odour? O ves Ml No [ Hs [ Other
611
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d. Isthere an unpleasant taste? OYes mo Clbrackish [ Other

e. Isthere a history of bad bacterial analyses? O ves . E(No
f.  Isthere a chemical analysis? [0 ves [ No [adequate [ incomplete

g. Is there analysis of trihalomethanes (THMs)_ where the water source is a surface water supply or a well

under the direct influence of surface water? [] Yes [2’ No

h. Is the drinking water tested daily with an accurate reading chlorine test kit capable of reading in the

range 0 to 3.5 mg/L of free chlorine residual in increments of 0.1mg/L? O Yes l'_’l/ No [ unknown

i.  Ifyes is the test performed in accordance with manufactures directions? [ Yes IZ( No [ unknown

J-  Isarecord of the date, time,name of person performing the test and results of the drinking water sample

kept? [ Yes No
TANK AND PIPING DETAILS
Tank Room

G, UG Thdic.
Is there a water tank?No Details: ftoesy |ooo G a2 F -

Where is it located?
Comments: ___MipplLe of VA&E:QG loT

Is the room in which the water tank is located heated to maintain‘an optimum temperature of 4°C
for stored water?

YES NO
Comments: @ (S &

Are there windows in the add-on that niay allow direct sunlight onto the water holding tank? YES

Comments: {

Are there other heat sources near the tank? YES @
Comments:

Is there waterproof flooring with a sealed base to contain spills? YES @
Comments:
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Overall Tank
What are the tank size and dimensions?

Bor  AWmiipee

‘What material is the tank constructed of? _:‘:G . 40,) fohr D s kTl on]

Is tank and associated piping constructed of safe materials (i.e. CSA approved and material that does
not affect the taste of the water)X_YES NO

Comments:

Tank Inlet, Outlet and Lid
Is there adequate access on the tank for cleaning (i.e. min 15” access lid)? @ NO

Does the lid have a tight seal and is it watertight when closed? ‘'YES @
Does the tank have an overflow or hi gh level whistle? YES @

Is the water tank drain accessible? YES @

WATER TANK AND WATER QUALITY CONDITION

A

Are there signs of staining or biofouling? YES7/NQ
Comments: :

Is there any sediment or scum in bottom of tank? YES NO
Comments: __ NotT Acccea (84S

Is there any odour associated with the water or tank? YES NO
Have there been any bacteriological analyses conducted previously? YES @

Does the tank appear that it has been cleaned recently? YES @O )

Are the tanks easily assessed for the purpose of cleaning and disinfection? YES ( NO
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8. Conclusions

a. Comments on overall installation: LS ot

“}ﬂ:—rg& : gToLkG.g T 1$ QLBM— To gjrdTleUmar-)
As Ll 4o INs.pe  PuE Evciosues aw 7 Mﬂ—w

;?E-;—aoon._ pzﬂ.cg,g I o St = B V= '[’W

T Mantioee BTEDS100 e WrT Senees Pa&g{,,

wﬁ;@ /,J.efl‘f\c CEcrdef's T RLous s
Tre Loty mp Keruens Tom e Slunid
Wter  [Ware Lelet Reconss (o) Tak
Coatpuqive PR W [T, ;

b. Recommendations:

Abodpon Ul Tawi — (st MRove (Sooudp
T Tavr 18 Pulkooa Acmcuer lo C}DMPL—QX#

fesuea —Persive LT, s p LeweT

LD fOm e Chhapgnde 'TZLMM
—H&n)r—(Dﬂ Qeslwnv- kag/ Q—@a@drjfﬂ

IdTe VAL g
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Inspector: /5/97.’1 /ﬁmgf e Date %M 25 oSy
WELL ID # Owner Location Description
3113 Y76,

i /%L A?’:’mor BA SI2
6. Water Treatment Ll RE Hew s /2

a. Iswell water treated? L] Yes [3/ No; Type of treatment:

O chlorination [ iron and or manganese removal O other

b. Is water entering plumbing or piped distribution system treated with chlorine or another treatment that is

as effective as chlorine used to achieve disinfection throughout the system?

[ Yes [J No Ifsohow

c¢. Iftreated with chlorine, is the free residual chlorine concentration less than 0.2 mg/L

O vYes O No reading.

Tested at (location)

o

Is testing for chlorine residual concentration done at the tap (eg. Kitchen faucet) or from representative

points in a piped distribution system, including a point from tap at the end line

] Yes O No If yes how often?

o

If the drinking water is being transported by water delivery truck does it have a minimum chlorine free

residual of 0.4 mg/L at the time of fill. O ves [0 No

7. Water Quality (observations):

a. Does the water stain plumbing? Dyes Ono M slight [ severe

Type of stain: [0 brown [J red [] black
b. Does the water contain sediment? []Yes E/No [ occasional [ constant

c. Is there an unpleasant odour? O vYes 4 no O 1S [ Other
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d. Isthere an unpleasant taste? Oyes [[MNo [brackish [0 Other

e. Isthere a history of bad bacterial analyses? O Yes 4 No
f.  Isthere a chemical analysis? O ves [ No Dadequate [J incomplete

g. Is there analysis of trihalomethanes (THMs) where the water source is a surface water supply or a well

under the direct influence of surface water? [] Yes ¥ No

h. Is the drinking water tested daily with an accurate reading chlorine test kit capable of reading in the

range 0 to 3.5 mg/L of free chlorine residual in increments of 0.1mg/L? O ves [ No [ unknown

i.  Ifyesis the test performed in accordance with manufactures directions? O Yes [ No [J unknown

j-  Isarecord of the date, time,name of person performing the test and results of the drinking water sample

kept? O ves [B/No

TANK AND PIPING DETAILS
Tank Room
. S
Is there a water tank@ No Details: 5 Z5 /4/0;2/ 2o 7T LE & /A
Where is it located?
Comments: e, Mz‘#

Is the room in which the water tank is located heated to maintain an optimum temperature of 4°C
for stored water?

2,00
mments:

Are there windows in the add-on that may allow direct sunlight onto the water holding tank? @
NO

Comments:

Are there other heat sources near the tank? YES@O)
Comments:

Is there waterproof flooring with a sealed base to contain spills? @ NO
Comments:
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Overall Tank

What are the tank size and dimensions?

FrEr [ < 85« A)Mé
e

What material is the tank constructed of? /g Cr ETH Y EVE

Is tank and associated piping constructed of safe materials (i.e. CSA approved and material that does
not affect the taste of the water)? YES @(y

Comments: &, .. ie 46/5/ ‘

Tank Inlet, Outlet and Lid _
Is there adequate access on the tank for cleaning (i.e. min 15” access lid)? (YES ) NO

Does the lid have a tight seal and is it watertight when closed? YES @@
Does the tank have an overflow or high level whistle? YES @

Is the water tank drain accessible? @ NO

WATER TANK AND WATER QUALITY CONDITION

Are there signs of staining or biofouling? YES @
Comments: ‘

Is there any sediment or scum in bottom of tank? YES @
Comments:

Have there been any bacteriological analyses conducted previously? YES @_O)
Does the tank appear that it has been cleaned recently? @ ﬁ

Are the tanks easily assessed for the purpose of cleaning and disinfection?(” YES ) NO

A
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8. Conclusions

a. Comments on overall installation:
Wirrn T EXED7706r 07= A Freg T i 7 S
/7
e P M/PF’Z:?L/-?*L A2 D /l/o Oz et /7//’,/.14
ﬁ-- IA B72 i 257 s ST [P 0 78S

b. Recommendations:
C i er /E:cxc s VW/" /ﬁd; 7:) %’c S,
/
,/anﬂé—:x CEZZE o ed ///ﬁ’/n/é ‘
%S?” @éfé’ é’%&ﬂrﬂé ";Lﬁipl//% Oun_ A
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EBA File: 1260002.003 Site 3443 — Haines Junction Initial Attack Base August 2005

Photo 0497: 3443 Haines Junction Initial Attack Base

Photo 0501: 4 t|c a n




EBA File: 1260002.003 Site 3443 — Haines Junction Initial Attack Base August 2005

Photo 0500: 44 Aviation fuel drums

ey

05/07/26

Photo 0502: 3443 Chemical storage

Photo 0067: 3443 Jet pump and pressure tank (centre), water heater (left)
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EBA File: 1260002.003

Site 3443 — Haines Junction Initial Attack Base

August 2005

05/07/26

d ]
Photo 0071: 3443 Warehouse pressure tank

Photo 0511: 3443 Wafehouse ABS fill pipe
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NOTES: SMALL PUBLIC WATER SYSTEMS ASSESSMENT

1. UTM COORDINATES OBTAINED WITH A HAND HELD GPS USING NAD83 SYSTEM AND
ARE CONSIDERED TO BE ACCURATE TO 10.0 m, APPROXIMATELY.
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APPROVED
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Highways and Public Works

126000200 Property Management Branch

PROJECT No.:
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Z:\0201Drawings\1260002 Water Assessment YTG\003 -Western Region\beaver\1260002 B Crk RCMP Res_M0131A Site Plan.dwg, 9/20/2005 9:05:19 PM, Adobe PDF
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TITLE
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0201-1260002.003 July 2uu5

Western Region ~ R.C.M.P. Detachment
Building # MO131

DISTRIBUTION & TREATMENT SYSTEM DATA

ltem | Description Manufacturer Model Part No. Serial No. Size
1 Sub. Vmﬂ
| lercanpe T 4| Metg | [Ro G2 (20 Grecon

/Zassum Swreit | Seurge Fsg-=2 AHo- %"'M/’i’
* | Precsncc Coauss | Maesu 2“{0-!@0%&\ 20— e *pr
| Jer Pamp LotrwvoFos Ja s |~ [ Hp
: Worpwe Tawk| ZeesesT 2Zo Lot Z20 & rrcemn
8
9
10
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TABLE MO131- 1: SUMMARY OF BACTERIOLOGICAL RESULTS

Number of |Time Period] Any Positive | Fraction of | Any positive Most Recent Is Most
Sampling over which |Total Coliform| Positive |E.Coliresults?| Sampling Event {Recent Resuit
Events Sampling Results? Total (yes or no) Available for Positive?
was Done | (yes or no) Coliform EBA Review
Resuilts vs.
Total
Sampling
Events
Building # |Building Name
Beaver Creek R.C.M.P Sept-04 to
M0131 Detachment 3 me_os no 0/3 no 16-Jun-05 no




Table M0131-2: Water Quality Results

Building M0131 - Beaver Creek
SOURCE: RCMP Detachment

Location/ Resident Beaver Creek

Address

Treatment None
IDisinfection None GCDWQ Criteria

Source of Water On-site well

Additional

Purpose of Sampling Base Line § Base Line | Analytical

Sample Location Kitchen tap
rDate Sampled Sept-28-04] 15-Jul-05 | 27-ul-05 | Lower Upper Limit
IPhysienl Tests (ALS) AO MAC AO

Colour (CUy 5 <5.0 - 15

Conductivity  (uSicm) 471 -

Total Dissolved Solids 259 291 - 500
Jsardness  caco3 oi24) 247 - AO >200 = poor, > 500 unacceptable®
| AN 8.14 821 - 6.5 8.5

Turbidity  (NTU) 1.7 0.86 0.5200 1 5

UV Absorbance 0.0230

% UV Tt 94.8
IDissotved Anions (4LS)

Alkalinity-Total  CaCO3 217 222 -

Chloride  Cl 10.4 10.9 - 250

Fluoride  F 0.05 0.055 - 1.5

Silicate  SiO4 -

Sulphate  SO4 24 24.6 - 500
INitrate Nitrogen N 0.2 0.15 - 10

Nitrite Nitrogen N 0.05 <0.10 - 3.2

|JAmmonia Nitrogen N -

Total Phosphate  PO4 -

Total Metals (4LS)

Al T-Al 0.005 <0.010 -

Antimony __ T-Sb <0.00050 - 0.006

Arsenic  T-As 0.0014 0.00108 - 0.025
{Barium _ T-Ba 0.049 0.046 - 1
forn  TB 0.025 <0.10 - 5
fcagmivn_ T-Cd 0.00001 | <0.00020 - 0.005

Calcium T-Ca 79.0 -

Chromium _T-Cr 0.0008 <0.0020 - 0.05

Copper  T-Cu 0.792 0.661 - 1
firon  T-Fe 0.13 0.079 - 0.3
@ T-Pb 0.0015 0.0039 - 0.01
Ivag T-Mg 12.2 -

v T-Mn 0.0437 - 0.05
MMercury T-He <0.00020 - 0.001

[rotassivm T-K 1.76 -

[seteniom _ T-se <0.0010 - 0.01

bsodium  T-Na 3.7 3.0 - 200

Uranium _ T-U 0.0005 0.00032 - 0.02

Vapadium T-V -

Zine  T-Zn 0.657 0.881 - 5
$Organic Parameters

Tannin and Lignin 0.10

Total Organic Carbon  C 1.42

Field Chemistry (EBA)

pH 7.99 6.5 8.5

TDS (ppm) 174 500
JEC (usrem) 291
IT:mpcratur: ('C) 10.9 -

Eree Available Chlorine

Notes:

A. Guidelines indicated for hardness are not COWQG, rather they are general aesthetic guidelines

- exceedences are indicated in yellow highlighting.

ltafics and underiine indicates exceedence of proposed MAC (ie. arsenic)

Bold with Yellow highlighting indicates exceedence of COWQG Aesthetic Objective (AO)

Bold Underline with Yellow highlighting indicates exceedence of COWQG MAC

Resuits are expressed as milligrams per litre except for pH and Colour (CU)

Conductivity {(umhos/cm), Temperature (°C) and Turbidity (NTU)
< = Less than the detection limit indicated. -~
AO = Aesthetic Objective o —

MAC = Maximum Acceptable Concentration (Health Based)




EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

SMALL PUBLIC WATER SYSTEM ASSESSMENT

B ¢ NE

Inspector: Ryan Maclfn  Lole Lete

Date _'Sul\/ 27’ 2009

WELLID # Owner

Location Description

Mo 3%} ' RCMP Bemver (reek RCMP DQ"LA‘/\;'«A&«J

1. Well Location and Potential Contaminant Sources

a.  General location of well: (Community, Subdivision, etc.)

coser Cree X

b. Specific location: (Road or street, Building number, name of owner and/, legal description,

c.GPSlocation: N 6916890 E 505480

elv €67 w i’q"?

d Is there electric power? [E Yes [ No

e Is there outside water access? E Yes [ No
Hose. €Erowm WC’IL&(/\A’ VLRP

f.  Does the well system have:

L1115 or more service connections to a piped distribution system ?

ReMP Dederhmen t

[ 5 or more delivery sites on a trucked distribution system? -

If so how many

If so how many

g. Nearest building, specify % ¢MP De dochwntn v

h. Distancé foin well to building

Y dfﬁ“f"/ )Du{/

i.  If there is an effluent disposal field, is its location known? AN Yes I No )

) ) . There 15 \lke/‘7 A Septic s
j.  Distance from well to nearest point of known field: '+ locodfon 16 Unkndun

k. Well location relative to field:  [] upslope [ downslope [ 1ateral

1/11
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. Isthere any part of a sewage disposal system(s)or other potential sources of pollution that may pose a

health and safety risk within 30 m? O ves O No
UMHV\G»«»\’ buf}‘ !/"\ll{e,./\/

m. Is the well located within 300 m from a sewage lagoon or pit? [] Yes [XNo vnp¥ely

n. Is the well located within 120 m from a solid waste site or dump, cemetery? [ Yes No un lkel

o. Is the infrastructure protecting the wellhead, pumphouse, storage tank and/or water treatment

plant designed and secured to prevent:

Unauthorized access by humans? [ Yes m No Entrance by animals? E Yes [1 No

UY\lDQVa € (E Ene {050(‘&

p. Iswell site subject to flooding? X Yes CINo

q. Isthe well site well drained? 1 Yes RNo low po fat om proper *7

r. Isthere a buried fuel tank on the property? L1 Yes - IINo unliKely, b onlinown

Ifyes, is it [J in use [J abandoned

Is the location known? [ Yes [ No
Distance from the well to known buried tank

s.  Are there any other known contaminant sources on the property?

[ Yes [] No Describe

If yes, specify the source: O dump O sewage lagoon ] cemetery [ other

Potential Source 1: # $T Ve 1T ; Distance from well to Potential Source 1S T

Potential Source 2: AST ; Distance from well to Potential Source 2:M 8w

Potential Source 3;wp (sl A ; Distance from well to Potential Source 3:_/ & 9

Potential Source 4: Alogho H {G;L%wa/i; Distance from well to Potential Source 4: ™ 58 m
t.  Are there other wells on this property? K Yes D No

How many? i inuse [J abandoned [J require proper sealing
\«N)nf'][Of'rV\f) well

2/11
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2. Well and Wellhead information:
a. When was well installed? Year | 179 Month _ Oc +obua

b. Type: drilled [ dug Osand point O other

c. Isthere a drillers log for the well: B Yes O No
d. Isthere asurfacesealto6m L] Yes Z] No [ unknown O unlikely

e. Surface casing: O Yes Diameter Kl No

f.  Well casing: Diameter 15 ¢ Material: [ steel [ plastic Cconcrete

g. Depthofwell: (00 £+ [J measured (if possible) O reported N from log

h. Static water level below ground: _ Vnknown

] measured (if possible) Ol reported [l from log O flowing

i.  (If granular) Is the well completed: Ol open end casing mwith a well screen

[ with slotted pipe [] unknown  other

j.-  (If bedrock) Does the well have a liner? Oyes 00 No Osteet 4 plastic

k. Ifthere is a well screen: length HoEx slot size(s) 30 sl +

Location of screen: from a¢ ¢x to_loo E4 @:‘ reported

e

1. Isthere a sump below the screen? L ves X No
m. Isthe wellhead: [] in pumphouse IZT in pit i pitless adaptor 1 in abuilding

[J in a wooden enclosure other, describe

n. Ifthe well head is located in a wooden enclosure,
3/11
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i.  Isthe well head below grade? describe in detail ™~ 2.7 o below 5 red=

it.  Are there signs of ponding on the enclosure(e.g. water stains, etc.)?m Yes [ No
(;‘004»1‘;13 al botdom oF P;”:L (~5 com)

iti. Is the wellhead enclosed by fiberglass insulations? Oves K No

iv. Any evidence of rodents? Specify No

v. Does the well casing have a proper seal cap? B ves [ No

Wkeby Lot coold ot be feen due fo insolatrion
If no, describe condition

3. Water Supplying This Well:

a. By definition is the water from a surface water source or under the direct influence of surface water?
E Yes [ No [ farther investigation required.

If yes is there treatment or disinfection [] Yes B No

Explain (filtration, disinfection etc...)

4. Aquifer Supplying This Well:

a. The aquifer is: O bedrock B granular sediment O unknown

b. Does water level and/or well capacity show seasonal fluctuation? O Yes X No
' Uin I Ke /)/

Pump Installation:

[

a. Isthe well equipped with a pump? E yes O No
b. Type of pump: [hand [Qelectric submersible [ jet

[ shallow well centrifugal O other,

c. Description: Manufacturer Model

horsepower capacity voltage

4/11
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d. Date installed: By:
e. For submersible pump, depth of setting below surface
f.  Drop pipe for submersible pump: [ steel 0 plastic un Know w
g.  Pump delivers water to: E pressure tank ] elevatedtank [ other
h.  Are there automatic pump controls: E Yes O No
i.  Isthere provision for taking water samples before water reaches storage?L__] YesKj No
j-  Isthere a water meter on the system? O ves Kl No
k. Is the pump and piping protected from freezing? E Yes O No
, ¢ b Lead
If yes, describe: Timu et e ¢ hea '}"r--a(_ re
1. Comments on pump installation:
6. Conclusions

a. Comments on overall installation:

b.Recommendations:
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Date ﬂuw,, 27 Jo

WELL ID # Owner Location Description

Moz} Y TS, TCeMe PeThCHM T
Eeaver e

6. Water Treatment

a. Iswell water treated? [ Yes L—ﬁ/ No; Type of treatment:

[J chlorination [ iron and or manganese removal O other

b. Is water entering plumbing or piped distribution system treated with chlorine or another treatment that is

as effective as chlorine used to achieve disinfection throughout the system?

[ ves |j No Ifso how

c. Iftreated with chlorine, is the free residual chlorine concentration less than 0.2 mg/L

O Yes B/No reading.

Tested at (location)

d. Istesting for chlorine residual concentration done at the tap (eg. Kitchen faucet) or from representative

points in a piped distribution system, including a point from tap at the end line

O Yes B/No If yes how often?

o

If the drinking water is being transported by water delivlezry/tmck does it have a minimum chlorine free
N

residual of 0.4 mg/L at the time of fill. [] Yes 0

7. Water Quality (observations):

a. Does the water stain plumbing? Dyes O No B/slight O severe

Type of stain: [0 brown [z/red 1 black
b. Does the water contain sediment? [ 1Yes E{Jo [J occasional [ constant

¢. Isthere an unpleasant odour? O ves O No [ HyS O oOther

6/11
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d. Isthere an unpleasant taste? [1Yes [YNo [brackish [ Other

e. Isthere a history of bad bacterial analyses? 7 O Yes O No
f.  Isthere a chemical analysis? ? [0 vyes O No Dadequate [J incomplete

g. Isthere analysis of trihalomethanes (THMs) where the water source is a surface water supply or a well

under the direct influence of surface water? [ 1 Yes E/No

h. Is the drinking water tested daily with an accurate reading chlorine test kit capable of reading in the

range 0 to 3.5 mg/L of free chlorine residual in increments of 0.1mg/1.? O ves [ No [0 unknown

i.  Ifyesis the test performed in accordance with manufactures directions? O Yes [d"No [0 unknown

j.  Isarecord of the date, time,name of person performing the test and results of the drinking water sample

kept? O Yes m/No

TANK AND PIPING DETAILS

Tank Room
—— )
Is there a water tank? @s No Details: V Resg ues L ANes (2

Where is it located?
Comments: UA’\'E'IL/ QOOM - Km orF MCA—M@M(

Is the room in which the water tank is located heated to maintain an optimum temperature of 4°C
for stored water?

YES Qj;?

Comments. L Emf aR™ M H‘l-f’ﬂﬂéﬂ_ (= Poﬁu:/

Are there windows in the add-on that may allow direct sunlight onto the water holding tank? YES
NO

Comments:

Are there other heat sources near the tank? YES NO
Comments:

Is there waterproof flooring with a sealed base to contain spills? YES NO
Comments:

711
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Overall Tank

‘What are the tank size and dimensions?

What material is the tank constructed of?

Is tank and associated piping constructed of safe materials (i.e. CSA approved and material that does
not affect the taste of the water)? YES NO

Comments:

Tank Inlet, Outlet and Lid
Is there adequate access on the tank for cleaning (i.e. min 15” access 1id)? YES NO

Does the lid have a tight seal and is it watertight when closed? YES NO
Does the tank have an overflow or high level whistle? YES  NO

Is the water tank drain accessible? YES NO

WATER TANK AND WATER QUALITY CONDITION

Are there signs of staining or biofouling? YES NO
Comments: '

PAE

Is there any sediment or scum in bottom of tank? YES NO
Comments:

Is there-any odour associated with the water or tank? YES NO
Have there been any bacteriological analyses conducted previously? YES NO

Does the tank appear that it has been cleaned recently? YES NO

Are the tanks easily assessed for the purpose of cleaning and disinfection? YES NO
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8. Conclusions

a. Comments on overall installation:

’T;—hﬁ' lpmﬁrﬂ(}&) :DOK I\\o’\ Mﬂf | ZenE.

b. Recommendations:

AN VZW ’T;—-\)u,g (e‘ﬂ/&t_e’ )

_ Vroven, Pevopee ~Tpovis.

Jusmre  Petmacnet  BHesr Soutce W @é)v—\.

Vs  eeatMedr FE T keawi e e U/

/(ﬂé‘m’mef,d . INeTALe Rl dlimte LAY

Steebizev flkrg{ C’Eﬂx(f-’w@\ Toa frow

E@qzwwf (osT r"u/'c: B AN WAL

Wae Maanmewvslce  Peoc o - \
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FIELD REPORT

PH. 667-6144
HITEHORSE Y.T.9

Started. oct: S
Completed. . 06t 19.79.

111676019

 NAME AND ADDRESS OF CLIENT l DESCRIPTION OF WORK LOCATION OF WORK
—Klondike Pnterprises —— Water -Well CeMiPe Boaver Croekr
107 Main 8% e ,
Whitehorse, Y,T.
FORMATION LOG TIME
FROM | TO | FORMATION DESCRIPTION OF WORK DATE | FROM 70 HOURS
MOVE
0! | 1t| otay Octs 5| 7430|6430 31
34t -gravel
~ﬁJJL}—~4¥IL»;£§KH¥§%-355¥V91
371 40t | frozen eclay
v | et | prgmer 7 |
—40° 1.563 | grogen clay Octs 678100 | 1L750] 5.5
56' | T3 | clay . .
T1Y | 79Y | gil% o gravel -
79% | 91% siit clay wood chips
| 91¢ | 300 gravel st_n‘ 811% ' P I
9 008 ¢ ve: 9 ﬂ't_ = 130773300 13.5
Rerd. of Casing & Pipe . N o
Size | Type] Size | Type Remarks: Battgm_ozf_anmen 10010
%0 _alot
Feet | Inch | Feet | Inch 29 pisor leoad packer
_ .~ :
9% 0 5 7/8 b’-t pin .
’ developed at 15 gals/min,
STATIC LEVEL Total Rig Time q4g hrs.
Ground level Total Standby hrs.
N Top of casing Drilling Mud sacks
SIGNATURES .
MIDNIGHT SUN...veiiieeeiiniieennnensns ' 615 131 SR
L S O 110 8 1



EBA File: 1260002.003 Site M0131 — Beaver Creek RCMP Detachment August 2005

05/07/27
SN

Photo 0553: MO0131 Beaver Creek RCMP Detachment (rear), wellhead enclosure | Photo 0551: M0131 Wellhead in pit
(front)

Photo 0554: M031 Mniorm wII -




EBA File: 1260002.003 Site M0131 — Beaver Creek RCMP Detachment August 2005

Photo 0556: MO0131 Above ground fuel storage tanks (left), maintenance room
containing water system equipment (right)

05/07/27 ¢

7

Photo 0097: MO0131 Water storage tank Photo 0095: MO0131 Pressure tanks




/ UNDEVELOPED \

i 1
RCMP <
SEPTIC FIELD RESIDENCE A > %
BLDG. # M0133 2 miy
- SEPTIC TANK S Q 3 Q
‘777777‘ e / 700///?/ o HJ)E
T o AST i
WELL M0133 =
N6 917 199 ]
E 506 150 \
DRILLERS REPORT FILL & VENTS /
NO. 111070018 PIPES
e /
UNDEVELOPED
BETWEEN LOTS

TO OTHER RCMP /
RESIDENCE (M0134)

/
0 5 10 20 30 metres T
i, I,
) NN
SCALE 1:300
NOTES: E SMALL PUBLIC WATER SYSTEMS ASSESSMENT
1. UTM COORDINATES OBTAINED WITH A HAND HELD GPS USING NAD&3 SYSTEM AND EBA Em@ﬁm@@ﬁ)ﬂm@ Consultants LEd. WESTERN REGION
ARE CONSIDERED TO BE ACCURATE TO 10.0 m, APPROXIMATELY. o CLENT: GOVERNMENT OF YUKON
DESIGNED BY: T VAR
o~ S oo HIGHWAYS & PUBLIC WORKS
)\ 30 m RADIUS FROM WATER WELL FOR CONSIDERATION OF PROXIMITY TO o REVISION ISSUE
( / POTENTIAL CONTAMINANT SOURCES. OATE: — e @% BEAVER CREEK RCMP 0
N 0 | ISSUED FOR CLIENT REVIEW DO/MM/YY | Xxx | SCALE: ___AS SHOWN RESIDENCE BUILDING # M0133
oy SESCRPTON oA (70| oo o 1250002.005 PHighV\{ayl\jl and Publict\é\/orksh SITE LOCATION DIAGRAM FIGURE No.
;e roperty Management Branc .
REVISION ACAD FILENAME:  003-WESTERN REGION pery ¢ WELL ID: MO133 FIGURE M0133-A

Z:\0201Drawings\1260002 Water Assessment YTG\003 -Western Region\beaver\1260002 B Crk RCMP Res_M0133A Site Plan.dwg, 9/20/2005 9:12:33 PM, Adobe PDF



LEGEND
@ PUMP &
Clo| CHLORINE RESERVOIR AND
INJECTION PUMP
? PRESSURE GAUGE
> >
<1 GATE VALVE
E CHECK VALVE DUPLEX WATER
SOFTENER
? SOLENOID
< q
COMPONENT ID. No. n WELL WITH
#2 (SEE TABLE ON FOLLOWING PAGE) | @\ gp SUBMERSIBLE PUMP
(D). FLOW METER -
] N (R
W|  WATER FILTER
F| (CARTRIDGE TYPE) ACTIVATED
W CARBON
S
\é PRESSURE TANK
0
&
o PROJECT  SMALL PUBLIC WATER SYSTEMS ASSESSMENT
EBA Engineering Consultants Lid. WESTERN REGION
CLIENT / TITLE
4%//% %@% SCHEMATIC SYSTEM
Higwand Public Works LEGEND
Property Management Branch
DATE APRIL2006  |DWN.  JSB [cheo. Rvm FILE NO. 1260002 [ orwG. LEGEND

Z:\0201Drawings\ 1260002 Water Assessment YTG\1260002003 Schematic_LEGEND.dwg, 4/4/2006 4:44:42 PM, Adobe PDF, jbuyck



WATER
SUPPLY TO
BUILDING

..‘ EEA Engineering Consultants [LEd.

SOFT
WATER
TO
BUILDING
WELL TN
HOUSE
#5
43 P/T — A
#3
W
#0 X N #6 W
S
TO SOUTH /@ #7
DENCE
LT ™~
(NOT IN USE)
& #
|
|
SCHEMATIC PRODUCED BY BERT LILJISSER OF AQUA TECH SUPPLIES AND SERVICES LTD.
PROJECT SMALL PUBLIC WATER SYSTEMS ASSESSMENT

WESTERN REGION

CLIENT

D

Y
iukomn
Highways and Public Works

Property Management Branch

e WATER SYSTEM DISTRIBUTION/TREATMENT
SCHEMATIC SYSTEM ID.. M0133
BEAVER CREEK RCMP RESIDENCE

DATE SEPT. 2005 | DWN. JSB | CHKD.

RMM

FILE NO. 1260002.003 | DWG. FIGURE M0133-B

Z:\0201Drawings\1260002 Water Assessment YTG\003 -Western Region\beaver\1260002 B Crk RCMP Res_M0133B Schematic.dwg, 4/4/2006 12:42:28 PM, Adobe PDF, jbuyck




020L-4-1260002.003 July 2005

Western Region — R.C.M.P. Housing
Building # MO133'_? NolTih

DISTRIBUTION & TREATMENT SYSTEM DATA

Item | Description Manufacturer Model Part No. Serial Nd. Size
' Sin. O UN o) | Falte - | 4" —2\p
i Veegeuz.e /(;:S:lf- Jex R JR 5 -
° Press uee ~Taie”| Wewe e WR-2¢o
) F@:;sucé’ ﬁmz_& Soneg P Fa- 2 ZHe - 740/\/?7’-'
° INLine Froeten| Cu o 1ot Cena 1o Y& wer
° E o Corr | Cundo kP- U IQ“XZ-IZ,”
: Wmm Sorrmlen T\So\/.crrg K. Hrezomt 20253 | 2ol
9
10
=




TABLE MO133- 1: SUMMARY OF BACTERIOLOGICAL RESULTS

Number of |Time Period| Any Positive | Fraction of | Any positive Most Recent Is Most
Sampling over which |Total Coliform| Positive |E.Coli results?| Sampling Event |Recent Result
Events Sampling Results? Total (yes or no) Available for Positive?
was Done | (yes or no) Coliform EBA Review
Resulits vs.
Total
Sampling
Events
Building # |Building Name
Beaver Creek R.C.M.P. Sept-04 to
MO133 Residence 4 Jun-05 no 0/4 no 16-Jun-05 no
S




Table MO133-2: Water Quality Results

Building M0133 - Beaver Creek|
SOURCE: RCMP Residence

Location/ Resident Beaver Creek

Address

Treatment Filtration

Disinfection None GCDWQ Criteria
Source of Water On-site well

Additional

Purpose of Sampling Base Line | Base Line | Analytical

Sample Location Kitchen tap
rDate Sampled 23-Sep-04 | 15-Jun-05 [ 27-Jul-05 | Lower Upper Limit
Physical Tests (ALS) AO MAC AO
Colour (CU) <5 <5.0 - 15
Conductivity  (uSfcm) 309 -

Total Dissolved Solids 171 189 - 500
fuordness  caco3 151 141 - AQ >200 = poor, > 500 unacceptable’
lpu 8.21 8.25 - 6.5 8.5
Turbidity  (NTU) 0.4 S 228 0.360 1 5
IUV Absorbance 0.0050

% UV Transmi 98.9

Dissolved Anions (ALS)

Alkalinity-Total _ CaCO3 128 138 -

Chloride  Cl 1.1 0.83 - 250
Fluoride  F <0.05 0.057 - 1.5
Isiicate _ si04 -
[suiphate S04 32.6 35.2 - 500
INitrate Nitrogen N 0.2 0.22 - 10
Iitrite Nitrogen N <0.05 <0.10 - 3.2

JAmmonia Nitrogen N -

Total Phosph PO4 -

Total Metals (ALS)

Alumi T-Al <0.005 <0.010 -

Antimony  T-Sb <0.0002 | <0.00050 - 0.006

Arsenic  T-As 0.0012 0.00093 - 0.025
{Barium _ T-Ba 0.017 <0.020 - 1

Boron _ T-B 0.027 <0.10 - 5

Cadmium  T-Cd <0.00001 | <0.00020 - 0.005

Calcium  T-Ca 45.2 -

Chromium _T-Cr 0.0006 <0.0020 - 0.05
lcopper  T-Cu 0.053 0.0494 - 1
Jiron  TFe 0.03 <0.030 - 0.3
fiead T <0.0001 | <0.0010 - 0.01

IMagnesium T-Mg 6.86 -

[Manganese T-Mn <0.005 | <0.0020 - 0.05
IMercury  T-H <0.00020 - 0.001

Potassium T-K 1.24 -

Selenium  T-Se <0.0010 - 0.01

Sodium  T-Na 2.8 - 200
Uranium__T-U <0.0005  0.00035 - 0.02

Vanadium T-V -

Zinc  T-Zn 0.021 <0.050 - 5
Organic Par

Tannin and Lignin <0.10

Total Organic Carbon_ C 1.03

Field Chemistry (EBA)

8.34 6.5 8.5
ITDS (ppm) 51 500
Iec (wsiem) 104

|Tcmpera!urc (°C) 7.8

JEvee Available Chiorine

Notes:

A. Guidelines indicated for hardness are not CDWQG, rather they are general aesthetic guidelines
- exceedences are indicated in yellow highlighting.
ltalics and underline indicates exceedence of proposed MAC (ie. arsenic)
Bold with Yellow highlighting indicates exceedence of COWQG Aesthetic Objective (AO)
Bold Underline with Yellow highlighting indicates exceedence of CDWQG MAC
Results are expressed as milligrams per litre except for pH and Colour {CU)
Conductivity {umhosicm), Temperature (°C) and Turbidity (NTU)
< = Less than the detection timit indicated. ° A
AO = Aesthetic Objective o =
MAC = Maximum Acceptable Concentration (Health Based) ebo
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SMALL PUBLIC WATER SYSTEM ASSESSMENT

ALY A

Inspector: Ryom Mactin  Like Lebe! Date Svly 17, Zvog
WELL ID # Owner Location Description
Mo : R e Beaver Creek QCHMP Res/dences

1. Well Location and Potential Contaminant Sources

a. General location of well: (Community, Subdivision, etc.)
%eo\\lﬁr Lece

b. Specific location: (Road or street, Building number, name of owner and/, legal description,

c.GPS location: IV 6917199 FGOGIE0  Lly (67m *0u

d Is there electric power? m/Yes O No ~

e Isthere outside water access? E Yes O No

f.  Does the well system have:

115 or more service connections to a piped distribution system ? If so how many
Remp Qeﬁfdehc(_ ) .
1 5 or more delivery sites on a trucked distribution system? If so how many

g Nearest building, specify located offel besemmen ¢ O\C MOI33  Resdonce

h. Distance from well to building

i.  Ifthere is an effluent disposal field, is its location known? Kvyes OnNo
j-  Distance from well to nearest point of known field: ~ W b taak L You to Q jeld

k. Well location relative to field: [ upslope downslope O 1ateral
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1. Is there any part of a sewage disposal system(s)or other potential sources of pollution that may pose a

health and safety risk within 30 m? @»/Yes [1No

m. Is the well located within 300 m from a sewage lagoon or pit? L] Yes @ No p likely
n. Isthe well located within 120 m from a solid waste site or dump, cemetery? [JYes BINo un i K ek >/

o. Isthe infrastructure protecting the wellhead, pumphouse, storage tank and/or water treatment

plant designed and secured to prevent:

Unauthorized access by humans? K] Yes [ No Entrance by animals? L] Yes IX No
locoted Tn residence

p. Is well site subject to flooding? [ Yes ENO |
q. Is the well site well drained? [ ves m No G'rc"“"é around well is €14+
r. Isthere a buried fuel tank on the property? O ves KINo unlfiel /

Ifyes, is it [ in use [ abandoned

Is the location known? (] Yes ] No
Distance from the well to known buried tank

s.  Are there any other known contaminant sources on the property?

Yes [[] No Describe

If yes, specify the source: ] dump [ sewage lagoon [ cemetery (] other

Potential Source 1: Fndase AST ; Distance from well to Potential Source 1: ™~ L

Potential Source 2: ; Distance from well to Potential Source 2:
Potential Source 3: ; Distance from well to Potential Source 3:
Potential Source 4: ; Distance from well to Potential Source 4:

t.  Are there other wells on this property? & Yes No

How many? | L in use ﬂ abandoned &require proper sealing
: (s ho'\’ Q?u?ppeé with o CMP on the (ag.';ﬁ

2/11



EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

2. Well and Wellhead information:

a.

When was well installed? Year [c’ GZ Month TJu ne

Type: X drllea [ dug Osand point [ other

Is there a drillers log for the well: Kl Yes O No

Is there a surface seal to 6m (]  Yes g No [ unknown [J unlikely

Surface casing: O Yes Diameter KI No

Well casing: Diameter 1S cun Material: E] steel [ plastic L concrete

ofdbe preg
Depth of well: 15,90 m ¥ measured (if possible) O reported O fromlog
12% 84 fromm loe,
Static water level below ground:  12.09¢,, b 97 & Fom (03

E measured (if possible) O reported O from log O flowing

(If granular) Is the well completed: Dopen end casing Ewith a well screen

[ with slotted pipe [0 unknown  other

(If bedrock) Does the well have a liner? [yes O No Osteel O plastic

If there is a well screen: length slot size(s) 5 slo ¢
Location of screen: from LTLG €T o 15 €4 reported
Is there a sump below the screen? O ves O No

Is the well head: [J in pumphouse [1 inpit [1 pitless adaptor [J in a building

E/in a wooden enclosure  other, describe " of fron. bagemen J_ A resdence

If the well head is located in a wooden enclosure,
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il.

iii.

1v.

Is the well head below grade? describe in detail "~ E O = s de

Are there signs of ponding on the enclosure(e.g. water stains, etc.)?E Yes [ No

Covne &ﬂm@)«gsf v ‘F(Oaf"

Is the wellhead enclosed by fiberglass insulations? Bd¥es [0 No inwel's of exlosi/e

Any evidence of rodents? Specify A ccess pegsi b e

Does the well casing have a proper seal cap? E\ Yes [ No

. » ¢ lf ket o
If no, describe condition i/ =& P

<

3. Water Supplving This Well:

a.

By definition is the water from a surface water source or under the direct influence of surface water?

Ed vyes [ No [ farther investigation required.

If yes is there treatment or disinfectionEl Yes [ No

Explain (filtration, disinfection etc...) Crlhren ’lf en -

4. Aquifer Supplying This Well;

a.

i

The aquifer is: [0 bedrock ;g granular sediment [0 unknown

Does water level and/or well capacity show seasonal fluctuation? O Yes E No un L'PU\/

Pump Installation:

Is the well equipped with a pump? E] yes O Neo

Type of pump: [hand Kelectric submersible [ jet

[ shallow well centrifugal [ other,

Description: Manufacturer Model

horsepower capacity voltage
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d.

.

6

Date installed: By:

For submersible pump, depth of setting below surface

Drop pipe for submersible pump: [ steel Kl plastic
Pump delivers water to: & pressure tank [ elevated tank [J other
Are there automatic pump controls: E Yes O No

Is there provision for taking water samples before water reaches storage?D YesKl No

Is there a water meter on the system? O ves E No

Is the pump and piping protected from freezing? EI Yes O No

If yes, describe: 0 FF fronn heated Ly ?G‘-f‘t«j

Comments on pump installation:

. Conclusions

a. Comments on overall installation:

b.Recommendations:
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Inspector f,L e Aldicep it Date ... s 2/ &
WELL ID # T Owner . Location Description
/ / 1 f(y’ s p ).‘" s -~ ~ ‘-‘-\
Mt s A< il esroeace  (Mezti

b.

d.

Bever cREEX - !

'V.Vater Treatment

-

Is well water treated? K Yes D No; Type of treatment: \I‘{RM QF’ TENEL

[ chiorination [ iron and or manganese removal O] other

. Is water entermg plumbmg or piped distribution system treated with chlorine or another treatment that is

as effective i chlorine used to achieve disinfection throughout the system?

(] Yes [Z( No Ifso how

If treated with chlorine, is the free residual chlorine concentration less than 0.2 mg/L

O ves B/No reading.

Tested at _ (location)

Is testing for chlorine residual concentration done at the tap (eg. Kitchen faucet) or from representative

points in a piped distribution systein, including a point from tap at the end line

O ves E’(No If yes how often?

If the drinking water is being transported by water delivle;y)ruck does it have a minimum chlorine free
N

residual of 0.4 mg/L at the time of fill. [ Yes o

Water Quality (observations):

Does the water stain plumbing? ijes O No I{slight [ severe

Type of stain: L] brown [Z/red L] black
Does the water contain sediment? [ ]Yes B/No [ occasional [ constant

Is there an unpleasant odour? O] ves lj No [ H;S ] Other
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d. Isthere an unpleasant taste? Oyes [¥No Obrackish [  Other

e. Isthere a history of bad bacterial analyses? [ Yes O No !

f.  Isthere a chemical analysis? rz [ ves [ No [adequate [ incomplete

g. Isthere analysis of trihalomethanes (THMs) where the water spurce is a surface water supply or a well

under the direct influence of surface water? [ ] Yes No

h. Isthe drinking water tested daily with an accurate reading chlorine test kit capable of reading in the

range 0 to 3.5 mg/L of free chlorine residual in increments of 0.1mg/L? [ ves E}/ No [ unknown

i. Ifyesis the test performed in accordance with manufactures directions? [] Yes m/ No [] unknown

j-  Isarecord of the date, time,name of person performing the test and results of the drinking water sample

kept? O Yes B/No

TANK AND PIPING DETAILS

Tank Room
—
Is there a water tank?/Ye3 No Details: (92 CESARE [+

Where is it located?

Comments: 4 4 (o W(—:u. Ewcroe /‘&‘ 2 (N /%ﬂsm(ﬂ)f

Is the room in which the water tank is located heated to maintain an optimum temperature of 4°C
for stored water? '

Y NO
mments:

Are there windows in the add-on that may allow direct sunlight onto the water holding tank? YES
NO

Comments:

Are there other heat sources near the tank? YES NO
Comments:

Is there waterproof flooring with a sealed base to contain spills? YES NO
Comments: '
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Overall Tank

‘What are the tank size and dimensions?

What material is the tank constructed of?

Is tank and associated piping constructed of safe materials (i.e. CSA approved and material that does
not affect the taste of the water)? YES NO

Comments:

\-

Tank Inlet, Outlet and Lid
Is there adequate access on the tank for cleaning (i.e. min 15” access 1lid)? YES NO

Does the lid have a tight seal and is it watertight when closed? YES NO
Does the tank have an overflow or high level whistle? YES  NO

Is the water tank drain accessible? YES NO

WATER TANK AND WATER QUALITY CONDITION

Are there signs of staining or biofouling? YES NO
- Comments: . _ i .

— &
W -

Is there any sediment or scum in bottom of tank? YES NO
Comments:

Is there any odour associated with the water or tank? YES NO
Have there been any bacteriological analyses conducted previously? YES NO

Does the tank appear that it has been cleaned recently? YES NO

Are the tanks easily assessed for the purpose of cleaning and disinfection? YES NO
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8. Conclusions

a. Comments on overall installation:
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EBA File: 1260002.003 Site M0133 — Beaver Creek RCMP Residence August 2005

05/07/27

Photo 0545: MO0133 Beaver Creek RCMP Residence from rear, wellhead Photo 0544: MO0133 Septic field
enclosure (front centre)

05/07/27

05/07/27

Photo 0089: MO0133 Pressure tank Photo 0090: MO0133 In-line filter and water softener
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0~.1-1260002.003 July 2005

Western Region — R.C.M.P. Housing
Building # MO134

DISTRIBUTION & TREATMENT SYSTEM DATA
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TABLE MO134- 1: SUMMARY OF BACTERIOLOGICAL RESULTS

Number of |Time Period| Any Positive | Fraction of | Any positive Most Recent Is Most
Sampling over which |Total Coliform| Positive |E.Coli results?| Sampling Event |Recent Result
Events Sampling Results? Total (yes or no) Available for Positive?
was Done | (yes or no) Coliform EBA Review
Results vs.
Total
Sampling
Events
Building # Building Name
" Beaver Creek R.C.M.P. Sept-04 to
M0134 Residence 4 Jun-05 no 0/4 no 16-Jun-05 no
=



Table M0134-2: Water Quality Results

Building M0134 - Beaver Creek
SOURCE: RCMP Residence
§Location/ Resident Beaver Creek
Address
Treatment None
Disinfection None GCDWQ Criteria
Source of Water On-site well
Additionat
{Purpose of Sampling Base Line | Basc Line | Analytical
Sample Location Kitchen tap
Date Sampled 23-Sep-04 | 15-Jun-05 | 27-Jul-05 Lower Upper Limit
Physical Tests (ALS) AO MAC AO
Jcoowr  (cuy <5 <5.0 - 15
lConduqivity (uS/cm) 310 -
¥otal Dissolved Solids 164 188 - 500
Hardness __ CaCO3 149 140 - AO >200 = poor, > 500 unacceptable®
H 8.21 8.24 - 6.5 8.5
Tubidity  (NTU) 0.5 0.84 - 1 5
UV Absorbance 0.0080
% UV Transmi 98.2
Dissolved Anions (ALS)
Alkalinity-Total  CaCO3 119 131 -
Chloride ~ Cl <0.5 1.08 - 250
Fluoride F <0.05 0.06 - 1.5
fsiicate  si04 - -
[suphate 04 32.6 35.3 - 500
Iitrate Nitrogen N 0.2 0.22 - 10
INiite Nitrogen N <0.05 <0.10 - 3.2
Ammonia Nitrogen N -
Total Phosphate  PO4 -
Total Metals (4LS5) ]
Alumi T-Al <0.005 <0.010 -
Antimony T-Sb <0.0002 | <0.00050 - 0.006
Arsenic  T-As 0.0011 0.00095 - 0.025
YBarium _ T-Ba 0.017 <0.020 - i
Jsoron 1B 0.026 <0.10 - 5
Cadmi T-Cd <0.00001 § <0.00020 - 0.005
Calcium _T-Ca 44.9 -
Chromium__T-Cr 0.0007 | <0.0020 - 0.05
Copper T-Cu 0.153 0.139 - 1
liron  T-Fe 0.03 <0.030 - 0.3
Jieas TR <0.0001 | <0.0010 - 0.01
[Magnesiom T-Mg 6.8 -
ftang T-Mn <0.005 | <0.0020 - 0.05
IMercury  T-Hg <0.00020 - 0.001
fPotassium TK 125 -
Sclenium _ T-Se <0.0010 - 0.01
Sodium  T-Na 2.7 - 200
Juranium _T-U <0.0005 | 0.00035 - 0.02
Vanadium _T-V -
Zina  T-Zn 0.003 <0.050 - 5
Organic Parameters
Tannin and Lignin <0.10
Total Organic Carbon _ C 0.72
JField Chemistry (EBA)
H 8.31 6.5 8.5
TDS (ppm) 149 500
{EC (us/cm) 308
ITempcmxu:e (°C) ] 9.6
IFree Available Chlorine
Notes:

A. Guidelines indicated for hardness are not COWQG, rather they are general aesthetic guidelines
- exceedences are indicated in yellow highlighting.

ltalics and underline indicates exceedence of proposed MAC (ie. arsenic)

Bold with Yellow highlighting indicates exceedence of COWQG Aesthetic Objective (AO)

Bold Ynderline with Yellow highlighting indicates exceedence of COWQG MAC

Results are expressed as milligrams per fitre except for pH and Colour (CU)
Conductivity {umhos/cm), Temperature (°C) and Turbidity (NTU)

< = Less than the detection {imit indicated. A
AO = Aesthetic Objective !’E

MAC = Maximum Acceptable Concentration {Health Based) ebo
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SMALL PUBLIC WATER SYSTEM ASSESSMENT

Inspector: Ry e Mardm LoWfe Lebe! Date July 27 Zoog”
[ 7
WELLID # Owner Location Description
MOy Remp Beover Crees RCMP Res/dence
{ Sauth)

1. Well Location and Potential Contaminant Sources

a. General location of well: (Community, Subdivision, etc.)
Beaver (reek

b. Specific location: (Road or street, Building number, name of owner and/, legal description,

]

c. GPS location: N 9713 (= 506!‘15 elv 55.9m =6

d  Is there electric power? B ves O No

e Is there outside water access? E Yes O No

f.  Does the well system have:

[115 or more service connections to a piped distribution system ? If so how many
RCMp  Regldence
[ 5 or more delivery sites on a trucked distribution system? If so how many

g Nearest building, specify RCMP Re ¢! den ce

h. Distance from well to building "~ T i

i.  Ifthere is an effluent disposal field, is its location known? E Yes [ No
j.  Distance from well to nearest point of known field: ~ 2§ % fon b AT to fee id

k. Well location relative to field: [ upslope m/downslope O 1ateral
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. Isthere any part of a sewage disposal system(s)or other potential sources of pollution that may pose a

health and safety risk within 30 m? X Yes [ No

m. Isthe well located within 300 m from a sewage lagoon or pit? [0 ves K No un hke ,/7

n. Isthe well located within 120 m from a solid waste site or dump, cemetery? [ \)’es ]E" No
i e 7

o. Isthe infrastructure protecting the wellhead, pumphouse, storage tank and/or water treatment
plant designed and secured to prevent:
Unauthorized access by humans? [J Yes B No Entrance by animals? [ ves B No
unlochied e clogure Access posgj’b!@,
p.- Is well site subject to flooding? m Yes CiNo
Dowpress fn pfe
q. Isthe well site well drained? g Yes O No

r. Isthere a buried fuel tank on the property? [JYes BJNo un It Velx/
If yes, is it [ in use [J abandoned

Is the location known? [ Yes I No

Distance from the well to known buried tank

s.  Are there any other known contaminant sources on the property?

E Yes ] No Describe

If yes, specify the source: O dump [ sewage lagoon L cemetery [ other

Potential Source 1: T door AST ; Distance from well to Potential Source 1:

Potential Source 2: ; Distance from well to Potential Source 2:
Potential Source 3: ; Distance from well to Potential Source 3:
Potential Source 4: ; Distance from well to Potential Source 4:

t.  Are there other wells on this property? [ Yes m No

How many? Oinuse [ abandoned [ require proper sealing
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2. Well and Wellhead information:

a.

_widnin the tase 5 oyeers
When was well installed? Year ‘1 Know Month

Type: E drilled [ dug [sand point [ other

Is there a drillers log for the well: O3 Yes \K] No

Is there a surface seal to 6m L] Yes E No [ unknown X unlikely

Surface casing: O Yes Diameter E No

Well casing: Diameter 15 ¢ Material: Xl steel [] pla_stig,D,concre{e--»

Depth of well: v ¥rown [J measured (if possible) O reported O from log

Static water level below ground: v Ko

[J measured (if possible) ] reported [1 from log [ flowing

(If granular) Is the well completed: O open end casing Ol with a well screen

[ with slotted pipe lg unknown  other

(If bedrock) Does the well have a liner? Dyes O No [steel [ plastic

If there is a well screen: length _¢v X hown slot size(s)
Location of screen: from to from log reported
Is there a sump below the screen? [ Yes No wwl'Kely

Is the well head: [ in pumphouse E in pit O pitless adaptor [J in a building

TKI in a wooden enclosure other, describe

If the well head is located in a wooden enclosure,
3/11
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i. Is the well head below grade? describe in detail ~ |- 75 bely i)r'a\a) e

ii. Are there signs of ponding on the enclosure(e.g. water stains, etc.)?ﬂ Yes L] No

iii. Is the wellhead enclosed by fiberglass insulations? KlYes [ No

iv. Any evidence of rodents? Specify Yes s

v.  Does the well casing have a proper seal cap? E Yes [ No

1
If no, describe condition_ Sp ¥+ G ske”  Cop
L [ a L

3. Water Supplying This Well:

a. By definition is the water from a surface water source or under the direct influence of surface water?

® Yes O No [] farther investigation required.

If yes is there treatment or disinfection [1 Yes [ No

Explain (filtration, disinfection etc...)

4. Aquifer Supplying This Well:

a. The aquiferis: O bedrock E granular sediment [ unknown

1{ke -~/
b. Does water level and/or well capacity show seasonal fluctuation? (1 Yes E No
un e K
S. Pump Installation:
a. Is the well equipped with a pump? E yes O ~No

b. Type of pump: [Jhand &electn'c submersible L[] jet

[ shallow well centrifugal [0 other,

c. Description: Manufacturer Model

horsepower capacity voltage
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d.

€.

6

Date installed: By:

For submersible pump, depth of setting below surface

Drop pipe for submersible pump: [ steel @ plastic

Pump delivers water to: El pressure tank [ elevatedtank [ other

Are there automatic pump controls: \E Yes O No

Is there provision for taking water samples before water reaches storage?D YesEl No
Is there a water meter on the system? Oves X No

Is the pump and piping protected from freezing? Xl Yes O No

If yes, describe: Ty o How and  hean® ’}"i’ el

Comments on pump installation:

. Conclusions

a. Comments on overall installation;

b.Recommendations:
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Inspector: 627&4’ ALps<evt Date  Jy u,{ 27/05
WELL ID # Owner Location Description
Mp(34a YTa Kerl Res Bewee Clooy
6. Water Treatment |
a. Iswell water treated‘? Myes O No; Type of treatment: (/./Prﬂ-‘.'*(l_. QF’ Tee -
[J chlorination [ iron and or manganese removal O other
b. Is water entering plumbing or piped distribution system treated with chlorine or another treatment that is
as effective as chlorine used to achieve disinfection throughout the system?
U Yes G/No If so how
¢. Iftreated with chlorine, is the free residual chlorine concentration less than 0.2 mg/LL
O ves B/No reading.
Tested at (location)
d. Istesting for chlorine residual concentration done at the tap (eg. Kitchen faucet) or from representative
points in a piped distribution system, including a point from tap at the end line
O Yes E{ No If yes how often?
e. If the drinking water is being transported by water delivery truck does it have a minimum chlorine free
residual of 0.4 mg/L at the time of fill. [] Yes I]/No
7. Water Quality (observations):
a. Does the water stain plumbing? Cyes L1 No B/slight [ severe
Typeofstain:  [] brown EJ/ red O] black
b. Does the water contain sediment? []Yes E(o [ occasional [ constant
¢. Isthere an unpleasant odour? [} Yes B/ No [ H,s [ Other
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d. Is there an unpleasant taste? []Yes [MNo [brackish [0 Other

e. Isthere a history of bad bacterial analyses? ? O vYes [ No
f.  Isthere a chemical analysis? O ves 2 O No Dadequate O incomplete

g. Isthere analysis of trihalomethanes (THMs) where the water source is a surface water supply or a well

under the direct influence of surface water? L] Yes No

h. Isthe drinking water tested daily with an accurate reading chlorine test kit capable of reading in the

range 0 to 3.5 mg/L of free chlorine residual in increments of 0.1mg/L? 1 Yes No [ unknown

i. Ifyesis the test performed in accordance with manufactures directions? [] Yes Q/No O unknown

j- Isarecord of the dat;i;me,name of person performing the test and results of the drinking water sample

kept? O Yes No

TANK AND PIPING DETAILS

Tank Room
/T’

Is there a water tank? Yes No Details: ﬁzeﬁcu&é K.

Where is it located?
Comments: é—ftc; M EeVT

Is the room in which the water tank is located heated to maintain an optimum temperature of 4°C
for stored water?
YES) NO

omments:

Are there windows in the add-on that may allow direct sunlight onto the water holding tank? YES
NO

Comments:

Are there other heat sources near the tank? YES NO
Comments:

Is there waterproof flooring with a sealed base to contain spills? YES NO
Comments:
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Overall Tank

What are the tank size and dimensions?

What material is the tank constructed of?

Is tank and associated piping constructed of safe materials (i.e. CSA approved and material that does
not affect the taste of the water)? YES NO

Comments:

Tank Inlet, Outlet and Lid
Is there adequate access on the tank for cleaning (i.e. min 15” access lid)? YES NO

Does the lid have a tight seal and is it watertight when closed? YES NO
Does the tank have an overflow or high level whistle? YES ~ NO

Is the water tank drain accessible? YES NO

WATER TANK AND WATER OUALITY CONDITION -

Are there signs of staining or blofoullng? YES NO
Comments:

Is there any sediment or scum in bottom of tank? YES NO
Comments:

Is there any odour associated with the water or tank? YES NO
Have there been any bacteriological analyses conducted previously? YES NO

Does the tank appear that it has been cleaned recently? YES NO

Are the tanks easily assessed for the purpose of cleaning and disinfection? YES NO
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8. Conclusions

a. Comments on overall installation:
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EBA File: 1260002.003 Site M0134 — Beaver Creek RCMP Residence August 2005

05/07/27

Photo 0549: M0134 Beaver Creek RCMP Residence (right), wellhead enclosure | Photo 0547: M0134 Septic field looking east towards residence
(left)

05/07/27

Photo 0550: M0134 Wellhead in pit Photo 0094: MO0134 pressure tank and pump controls
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02v-.-1260002.003 July 2005

Western Region — Nelnah Bessie John School
Building # 3100

DISTRIBUTION & TREATMENT SYSTEM DATA

ltem | Description Manufacturer Model Part No. | Serial No. | Size
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TABLE 3100- 1: SUMMARY OF BACTERIOLOGICAL RESULTS

Number of |Time Period| Any Positive | Fraction of | Any positive Most Recent Is Most
Sampling over which [Total Coliform| Positive |E.Coliresults?| Sampling Event |Recent Result
Events Sampling Results? Total (yes or no) Available for Positive?
was Done | (yes or no) Coliform EBA Review
Results vs.
Total
Sampling
Events
Building # |Building Name
Neinah Bessie John Sept-04 to
3100lschool 9 Jun-05 no 0/9 no 16-Jun-05 no
s



Table 3100-2: Water Quality Results

Buifding 3100 - Neinah Bessie
SOURCE: John School
Fboczrinn/ Resident Beaver Creek
Address
Water softener, activated carbon|

Treatment fitter . I
FDisinfcclion Chiorination GEDWQ Criteria
Saurce of Water On-site well
Purpose of Sampling Base Line § Basebine
Sample Location
Date Sampled 21-Sep-041 {S-Jun-05[ 28-Jul-us T Lawer Upper Limit
Plyvical Tests (ALS) AO MAC AQ

“olour [(aY] <5 <5.0 - 15
Conductivity  (uSfom) 456 -

Total Discolvel Solids 265 296 - S0
Juiannew Caco? <09 <0.66 - AO >200 = poor. > 500 unaccepiable®

1 8.08 187 - 6.5 85
Tabidity  (N11) 02 0.41 - I s
1V Absorbance - - -

F_;l\' i - - -

Dinnatved Abom (4LS)
 Alladinity- Total__ CeCO? 164 174 -

Chiide G} 24 224 - 250

Fluoride ¥ 005 076 - 15
Siticatle _$i014 -

IE $01 246 26.0 - 500

> it hy 9.5 0.8 - 10

<0.05 <010 - 32

Loual Progphate P04 - -

Total Metab (4LS)

[Aluminum _T-Al <(L.003 <0.010 -

Aotimony_ T-Sh <0.0002_] <0.00050 - 0.006
Arenic T.As 0.0004 0.00028 - 0.025
Bacium _ T.fa 8061 <0.020 - 1
Boon __ T-B 0.005 0.1 - 5
[Cadmium _1.Cd. <0.00001 | <0.00020 - - 0.005
Caldium _T.Ca, - <0.10 -

Cheymium _T-Cr. <(L005 | <0.0020 - 0.05
Copper _ T-Cu 0.016 0.0265 - 1
tron __ T-Fe <0.01 <0.030 - 03
Lad T <(.0001 | <0.0010 - 0.0t
Magnedum T-Mg _ <010 N

Tn <0.005 | <00020 N 0.05
Merary T-Hg - <0.00020 - 0.001
N 154 N
- <0.0010 - 001
- <2.0 - 200
<0.0005 | <0000 - 0.02
H.003 <0050 - 3
i
13 i - - <0.0010
Bromaform - - <0.0010

hloroform - - <0.X)10
Dibs th hat - - <0.0010
Foul Tri - - <0.0040 ol

fOrganic Parameters

Tanninand Ligwn - - -

Tolal Orparsc Cathon_C - - 0.84
Haloacetie Ackly
Bromosactic Add - - <0.0020
B, e Acid - - <0.0020
[Chioroscctic Add - - <0.020
D i Adid - - <0.0020
Di e Acid. - - <0.0020
T ic Acid (TCA) - - <0.0020
Polyeyelic Avonuatic Wydrocarbom

- - <0.000050]

- - <0.000050)

Acriding - - <0.000050)

by - - <0.000050)

B - - <0.000050!
B - - <0.000010] Q00001

B - - <0.000050]

[Benn(g haijperyls - - <0.000050]

R, - - <0.000050)

jrysenc. - - <A).000050

Dibenz(a hjurths - - <4.000050!

- - <0.60005()

Fluorene - - <0.00005()

ndene(1.2.3c.d)pr - - <UL000050)]

N - - <(LOB0DS0!
i3 - - <t H00050)
Pyrene - - <0.00(050)
Quiroline - - <0.00050]

- - <030

- - <10

- - <0.30

- - <i.0
Field Chembtry (EBA)

H - - 8.12 6.5 85
1DS (pom) - - 230 500
EC (uS‘em) - - 460
Tenpernture CC) - N 6.0
L'ree Available Chbvtine - - 0.07
Hotss:

A. Guidelings indicated for hardness are nat COWQG, father they are ganerel sesthelic guiddlines
- exseadences aro indicated in yellow highlighting.

Hakka snd underiine Indicatas excasdence of propased MAC (ie, arsanic)

Bokd with Yallow highlighting indicstes exceedence of COWQG Aesthetic Qbjoctive (AC)

Boid Underiine with Yellow h

indicates o COWQG MAC
Resuits ara expressod es mibgrams per kire except for pH and Colour (CU)
C: v {°Cyand idity (NTU)

< 7 Less than te detection mit indicated.
AO = Aesthetic Objective
MAC = Mavimum Acceptabl Cancantration (Health Based)




EBA Engineering Consultants Ltd.
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SMALL PUBLIC WATER SYSTEM ASSESSMENT

Inspector: Ryon Martin  {uKe Lebe! Date v’y 2% 2005
L 7 7
WELL ID # Owner Location Description
5100 Y16 Nelno b £c€5'8 John Schosl

1. Well Location and Potential Contaminant Sources

a. General location of well: (Community, Subdivision, etc.)

b. Specific location: (Road or street, Building number, name of owner and/, legal description,

c.GPSlocation: N 6ai1¢gfa EGOE 47T elv £87w. + Zn,

d - Is there electric power? IB Yes LINo

e Isthere outside water access? f2§ Yes O No

f.  Does the well system have:

[115 or more service connections to a piped distribution system ? If so how many
[ 5 or more delivery sites on a trucked distribution system? If so how many

g Nearest building, specify Sehool

h. Distance from well to building _~ Fw~

i.  Ifthere is an effluent disposal field, is its location known? M Yes [No
J-  Distance from well to nearest point of known field: 52‘ o hre 7L°*\K t {reld @ 28

k. Well location relative to field: [ upslope [ downslope M lateral
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1.

Is there any part of a sewage disposal system(s)or other potential sources of pollution that may pose a

health and safety risk within 30 m? XYes [ No

m. Isthe well located within 300 m from a sewage lagoon or pit? [ Yes PANo L, i ke /7/

n.

Is the well located within 120 m from a solid waste site or dump, cemetery? [] Yes ENO R /\/

Is the infrastructure protecting the wellhead, pumphouse, storage tank and/or water treatment

plant designed and secured to prevent:

Unauthorized access by humans? [ Yes K No Entrance by animals? [] Yes BNo

VnlocWe d  encls sure Access passible
Is well site subject to flooding? E Yes [INo
Is the well site well drained? [ Yes BINo flat jr-o\mi Ground wel

Is there a buried fuel tank on the property? K ves [No

If yes, is it Bjn use [] abandoned
Is the location known? Q/Yes [ No
Distance from the well to known buried tank Fay

Are there any other known contaminant sources on the property?

[ Yes [ No Describe

If yes, specify the source: O dump [ sewage lagoon L] cemetery L] other

Potential Source 1: ; Distance from well to Potential Source 1:
Potential Source 2: ; Distance from well to Potential Source 2:
Potential Source 3: ; Distance from well to Potential Source 3:
Potential Source 4: ; Distance from well to Potential Source 4:

Are there other wells on this property? E Yes LI No

How many? \ [ inuse M abandoned [] require proper sealing

{
hot Secle
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2. Well and Wellhead information:

lga o

a. When was well installed? Year Month Se p te mber

b. Type: \m drilled [J dug [sand point (3 other

c. Is there a drillers log for the well: O Yes M No

d. Isthere a surface sealto 6m [1  Yes ,E No [ unknown [ unlikely

e. Surfacecasing: [1 Yes Diameter a No

f. Well casing: Diameter [5 ¢ Material: [1 steel [ plastic U concrete

g Depth of well: 716+ [ measured (if possible) K] reported O from log

h. Static water level below ground: %6 4+ be

[ measured (if possible) ]Zl reported O from log O flowing

i.  (If granular) Is the well completed: O open end casing [ with a well screen

0 with slotted pipe ﬁ unknown  other

j-  (If bedrock) Does the well have a liner? Oyes 0 No [Osteel [ plastic

k. Ifthere is a well screen: length _mXhow in slot size(s)
Location of screen: from to from log reported
1. Is there a sump below the screen? [ Yes O No UV\’ ‘e 6[7, — un Lnew w

m. Isthe wellhead: [ in pumphouse N in pit O pitless adaptor L] in a building

[ in a wooden enclosure other, describe

n. Ifthe well head is located in a wooden enclosure,
3/11
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i.  Is the well head below grade? describe in detail ~~ [ 15 m 27‘-/"‘4 qr-mdi <
-

ii.  Are there signs of ponding on the enclosure(e.g. water stains, etc.)? B Yes O No

iii. Is the wellhead enclosed by fiberglass insulations? Ydyes [ No

iv. Any evidence of rodents? Specify Access posgio ™

H

v. Does the well casing have a proper seal cap? B Yes O No

. v ! y . I
If no, describe condition bot heeyy  rusd / Corts flon

I

3. Water Supplying This Well:

a. By definition is the water from a surface water source or under the direct influence of surface water?

O ves 0O No [ farther investigation required.

If yes is there treatment or disinfection [] Yes [ No

Explain (filtration, disinfection etc...)

4. Aquifer Supplying This Well:

a. The aquifer is: O bedrock M granular sediment [J unknown
W e lu/

b. Does water level and/or well capacity show seasonal fluctuation? (] Yes E/ Nowwlt#elsy

o

Pump Installation:

a. Isthe well equipped with a pump? m yes ] No
b. Type of pump: Ulhand Melectric submersible [J jet

(] shallow well centrifigal [ other,

¢. Description: Manufacturer Mo norh Model

|
horsepower & capacity voltage
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d. Dateinstalled: _5¢ P tenbe s 1590 By:

e. For submersible pump, depth of setting below surface

f.  Drop pipe for submersible ﬁump: [ steel M plastic  lyike !y
g. Pump delivers water to: m pressure tank [0 elevated tank [ other
h.  Are there automatic pump controls: E Yes L No
i.  Isthere provision for taking water samples before water reaches storage?D Yesld No
j.  Isthere a water meter on the system? M Yes [ No
Bud ogaing toFoor of L,y ’o’.’vxé

k. Is the pump and piping protected from freezing? m Yes O No

If yes, describe: heat drove & Ing,'s STEAVN

1. Comments on pump installation:

6. Conclusions

a. Comments on overall installation:

There 15 alsa 4 chemdomed  well ba o euclosue off froen

The 5"56‘“«5’.1‘\.‘)“ 6t Hhe school, i}f’”“é-"g’[)"»’l ta 61 e.l,eﬁ‘“-' y & 04,

Ab"‘“c’o"‘eé wetl e e v/ o caf, 57La“"c, whlfr le vel

(Weksz{i) '3.72 bin bgtow 47V\‘NJ{B

b.Recommendations:
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Inspector: . Date

WELL ID # Owner Location Description
Rloe YTa NELN K Bess e Joww Cet

Leniet Clewil
6. Water Treatment

a. Is well water treated? B/Yes O No; Type of treatment:

Ef chlorination [ iron and or manganese removal O other

b. Is water entering plumbing or piped distribution system treated with chlorine or another treatment that is

as effective as chlorine used to achieve disinfection throughout the system?

O Yes E/No If so how

c. Iftreated with chlorine, is the free residual chlorine concentration less than 0.2 mg/L

O Yes B/No _ reading.

Tested at (location)

d. Istesting for chlorine residual concentration done at the tap (eg. Kitchen faucet) or from representative

points in a piped distribution system, including a point from tap at the end line

O Yes IY(NO If yes how often?

e. If the drinking water is being transported by water delivery truck does it have a minimum chlorine free

residual of 0.4 mg/L at the time of fill. [ ves EI/NO

7. Water Quality (observations):

a. Does the water stain plumbing? Cyes [3<Io O slight L] severe

Typeofstain: [ brown Ored © O black
b. Does the water contain sediment? [ 1Yes E’éo [J occasional [ constant

¢. Isthere an unpleasant odour? O Yes E/ No [ H,s 0O other
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d. Isthere an unpleasant taste? Oves Bf\lo Olbrackish [ Other
e. Isthere a history of bad bacterial analyses? O Yes B/No

f.  Isthere a chemical analysis?: .. [ Yes []/No [adequate O incomplete

g. Is there analysis of trihalomethanes (THMs) where the water source is a surface water supply or a well

under the direct influence of surface water? L] Yes B/No

h. Is the drinking water tested daily with an accurate reading chlorine test kit capable of reading in the

range 0 to 3.5 mg/L of free chlorine residual in increments of 0.1mg/L? O ves E(No O unknown

i.  Ifyes is the test performed in accordance with manufactures directions? O Yes ™M No O unknown

j-  Isarecord of the date, time,name of person performing the test and results of the drinking water sample

kept? [ Yes E‘Z(No

TANK AND PIPING DETAILS

Tank Room
4 T
Is there a water tank? Yes No Details:; 4%‘{4(&6‘ [P

Where 1is it located?

Comments: MELPH‘QJ 1 R (O o

Is the room in which the water tank is located heated to maintain an optimum temperature of 4°C
for stored water?
e
mments:

Are there windows in the add-on that may allow direct sunlight onto the water holding tank? YES
NO

Comments:

Are there other heat sources near the tank? YES NO
Comments:

Is there waterproof flooring with a sealed base to contain spills? YES NO
Comments:

7/11
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Overall Tank

What are the tank size and dimensions?

What material is the tank constructed of?

Is tank and associated piping constructed of safe materials (i.e. CSA approved and material that does

not affect the taste of the water)? YES NO

Comments:

Tank Inlet, Outlet and Lid
Is there adequate access on the tank for cleaning (i.e. min 15” access 1id)? YES..NO

Does the lid have a tight seal and is it watertight when closed? YES NO
Does the tank have an overflow or high level whistle? YES  NO

Is the water tank drain accessible? YES NO

WATER TANK AND WATER OUALITY CONDITION

..-a.-»" R ,), .,,L

Are there signs of stammg or blofoulmg? YES NO
Comments:

Is there any sediment or scum in bottom of tank? YES NO
Comments:

Is there any odour associated with the water or tank? YES NO
Have there been any bacteriological analyses conducted previously? YES NO

Does the tank appear that it has been cleaned recently? YES NO

Are the tanks easily assessed for the purpose of cleaning and disinfection? YES NO
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8. Conclusions

a. Comments on overall installation:
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b. Recommendations:
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EBA File: 1260002.003 Site 3100 — Nelnah Bessie John School August 2005

Photo 0567: 3100 Wellhead in pit (back centre), underground fuel torage tank
(front centre), school (right)

7 05/07/28

Photo 0572: 3100 Wellhead and pellet chlorinator. Note pellets in bottom of pit. | Photo 0569: 3100 Septic tank (front), school (rear)




EBA File: 1260002.003 Site 3100 — Nelnah Bessie John School August 2005

05/07/28

Photo 0101: 3100 Point of entry from well (top), abandoned eII under box
(bottom)

Photo 0103: 3100 Wellhead in pit (right), access enclosure (left)
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July £005

Western Region — Beaver Creek Firehall

Building # 3102
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TABLE 3102- 1: SUMMARY OF BACTERIOLOGICAL RESULTS

Number of |Time Period| Any Positive | Fraction of | Any positive Most Recent Is Most
Sampling over which |Total Coliform| Positive |E.Coliresuits?| Sampling Event |Recent Resulit
Events Sampling Results? Total (yes or no) Available for Positive?
was Done | (yes or no) Coliform EBA Review
Results vs.
Total
Sampling
Events
Building # |Building Name
Sept-04 to
3102|Beaver Creek Fire Hall 8 Jzn_os no 0/8 no 16-Jun-05 no




Table 3102-2: Water Quality Results

Building 3102 - Beaver Creek
SOURCE: Fire Hall
Location/ Resident Beaver Creek
Address
Tr t None
Disinfection None GCDWQ Criteria
Source of Water On-site well
Additional
Purpose of Sampling Base Line | BaseLine | Analytical
washroom
Sample L sink
Date Sampled Sep-28-05 | 15-Jun-05 | 28-Jul-05 Lower Upper Limit
[Puysical Tests (ALS) AO MAC AQ
kColour (CU) 5 <5.0 - 15
Conductivity  (uS/cm) 401 ~
Total Dissolved Solids 214 227 - 500
lHardness  caco3 198 170 - AOQ >200 = poor, > 500 unacceptable™

H 8.17 7.79 6.5 8.5

wbidity  (NTU) S 57 1 5
UV Absorb
e UV T
Dissolved Anions (4LS)

Alkalinity-Total _ CaCO3 179 196 -
Chloride _ Cl 7.8 9.14 - 250
Frlvoride  F <0.05 0.061 - 1.5
Isilicate __Si04 -
Isulphate S04 215 21.3 - 500
INitrate Nitrogen N 0.1 <0.10 . - 10
INitrite Nitrogen N <0.05 <0.10 - 3.2
Ammonia Nitrogen N -
[Total Phosph PO4 -
[Total Metals (ALS)
JAhmminum _T-Al <0.005 <0.010 -
Ati T-Sb <0.0002 | <0.00050 - 0.006
Arsenic__T-As 0.001 0.00097 - 0.025
IBarium __T-Ba 0.041 0.038 - 1
[Boron _ TB 0.019 <0.10 - 5
Cadmium _ T-Cd <0.00001 | <0.00020 - 0.005
Calcium __T-Ca 52.2 -
[Chromium__ T-Cr 0.0006 <0.0020 - 0.05
[Copper  T-Cu 0.804 0.748 - 1
ficon  T-Fe Q.16 0.142 - 0.3
| P 0.0037 | 0.0065 - 0.01
{Magnesium T-Mg 9.54 -
[Marganese T-Mn 0.008 0.003 - 0.05
IMecury T-Hg <0.00020 - 0.001
fPotassivm T 1.54 -
ISelenium _ T-Se <0.0010 - 0.01
Isodium  T-Na 2.7 - 200
Uranium __T-U <0.0005 | 0.00021 - 0.02
Vanadium _T-V -
Zinc  T-Zn 0.192 0.153 - 5
[Organic Parameters
[Tannin and Lignin 0.20
Total Organic Carbon C 0.98
Extractable Hydrocarbons
[epsio-19 <(0.30
fepuio-32 <1.0
| B -
| e -
|
Field Chemistry (EBA)

H 8.04 6.5 8.5
TDS (ppm) 200 500
EC (uS/cm) 400

Jremperanre CC) 16.4
Free Available Chlorine
Notes:

A. Guidelines indicated for hardness are not COWQG, rather they are general aesthetic guidelines
- exceedences are indicated in yellow highlighting.
ltaligs and underline indicates exceedence of proposed MAC (ie. arsenic)
Bold with Yellow highlighting indicates exceedence of CDWQG Aesthetic Qbjective (AQ)
Bold Underine with Yellow highlighting indicates dence of CDWQG MAC
Results are expressed as milligrams per litre except for pH and Colour (CU)
Conductivity (umhos/cm), Temperature (°C} and Turbidity (NTU}
< = Less than the detection limit indicated. A
&

AQ = Aesthetic Objective 24—

MAC = Maximum Acceptable Concentration (Health Based) em




- EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

SMALL PUBLIC WATER SYSTEM ASSESSMENT

Inspector: Rymm Moarhin Lulte Lebel Date Suly 2§, Zzcob
WELL ID # Owner Location Description
Tlo YT& Beover Creex Frre Hall

1. Well Location and Potential Contaminant Sources

a. General location of well: (Community, Subdivision, etc.)
‘5 COoVe, Cr ee ¥

b.  Specific location: (Road or street, Building number, name of owner and/, legal description,

c.GPSlocation: N €4 ((938 E 56¢%q  elv (8m 41w

d Isthere electric power? \Jﬁ Yes O No

e Isthere outside water access? [ Yes [B;No

f.  Does the well system have: )

[J15 or more service connections to a piped distribution system ? ~ If so how many
BGRVCF Cl"e e k f: 'lre, H“. i OV\A/ publfc/ Llrépo\ ~
[ 5 or more delivery sites on a trucked distribution system? If so how many

g Nearest building, specify o ¢« fed A g/de Lire hall

h. Distance from well to building

i.  Ifthere is an effluent disposal field, is its location known? gYes O No
j.  Distance from well to nearest point of known field: Seéasfrc Fenk o leach P i @ 16

k. Well location relative to field: [ upslope [ downslope Rlateral
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EBA Engineering COnsultants L¢d.

Creating and Delivering Better Solutions

1. Is there any part of a sewage disposal system(s)or other potential sources of pollution that may pose a

health and safety risk within 30 m? (X Yes L No
Neril‘ bO\Jff ney SGLJ,C F-ﬂﬁ ! a @ 9 7»\
U f 1

m. Is the well located within 300 m from a sewage lagoon or pit? [ Yes HNo wnlik c.’_\/
n. Isthe well located within 120 m from a solid waste site or dump, cemetery? O Yes BNo wlile l/

o. Is the infrastructure protecting the wellhead, pumphouse, storage tank and/or water treatment

plant designed and secured to prevent:

Unauthonzed ac?ess by }lulgans? R Yes O No Entrance by agimals? [ Yes E No
T m:m:/ - No ap ~ Fem &\bovaﬁmde_

p. ‘” is well site subject to flooding? L ves BNO

q: Is the well site well drained? B Yes LI No

r. Isthere a buried fuel tank on the property? [l Yes_ ‘0 No
If Iyes, is it [ in use [] abandoned

Is the location known? [ Yes O No
Distance from the well to known buried tank

s.  Are there any other known contaminant sources on the property?

B Yes (] No Describe

If yes, specify the source: O dump [ sewage lagoon [ cemetery [ other

Potential Source 1: AsT ; Distance from well to Potential Source 1: %O 5w
‘Potential Source 2: Ov + Lb v 5e : Distance from well to Potential Source 2:~> 1 b
Potential Source 3: ; Distance from well to Potential Source 3:
Potential Source 4: ; Distance from well to Potential Source 4:

t.  Are there other wells on this property? [ Yes [& No

How many? Ll inuse [ abandoned [ require proper sealing
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Creating and Delivering Better Solutions

2. Well and Wellhead information:

a. When was well installed? Year v~ Kiown Month

b. Type: Maied O dug Osand point [ other

c. Isthere a drillers log for the well: O ves X No

d. Isthereasurfacesealto 6m [] Yes Er No [ unknown g unlikely

e. Surface casing: O Yes Diameter Kl No

f. Well casing: Diameter 5 Cim Material: [ steel [ plastic Cconcrete

b
g. Depth of well: .03 wm D B measured (if possible) O reported O fromlog

h. Static water level below ground: [ %, 06 m below § rede

E measured (if possible) O reported O from log O flowing

“i.  (If granular) Is the well completed: Dopen end casing [Jwith a well screen

[ with slotted pipe (0 unknown  other _“nlfnown

j-  (If bedrock) Does the well have a liner? Cyes O No [steel [ plastic

k. Ifthereis a well screen: length Winow slot size(s)
Location of screen: from to from log reported
1. Is there a sump below the screen? O Yes O No U M nown

m. Isthe wellhead: [J in pumphouse O inpit O pitless adaptor B’ in a building

[0 in a wooden enclosure other, describe

n. If the well head is located in a wooden enclosure,
3/11
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i. Isthe well head below grade? describe in detail ™~ kf O v f\bm __9[7‘9‘-8"4

ii.  Are there signs of ponding on the enclosure(e.g. water stains, etc.)?D Yes E No

iii. Is the wellhead enclosed by fiberglass insulations? [JYes [ No

iv. Any evidence of rodents? Specify Becess poss ble

v. Does the well casing have a proper seal cap? L[] Yes E No

If no, describe condition Coth porc ed 'n e o\{}nj

3. Water Supplying This Well:

a. By definition is the water from a surface water source or under the direct influence of surface water?
E’ Yes [ No [ farther investigation required.

If yes is there treatment or disinfection [] Yes ,% No

Explain (filtration, disinfection etc...)

4. Aquifer Supplying This Well:

a. The aquifer is: [J bedrock E” L%ra?ular sediment [1 unknown
1\ ¢ \/

b. Does water level and/or well capacity show seasonal fluctuation? ] Yes ]Z No

wn W le }/

jor

Pump Installation:

a. Isthe well equipped with a pump? m yes O No
b. Type of pump: [hand ﬂelectric submersible [ jet

[ shallow well centrifugal O other,

c. Description: Manufacturer Model

horsepower capacity voltage
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d

€.

Date installed: , By:

For submersible pump, depth of setting below surface

Drop pipe for submersible pump: [ steel & plastic

Pump delivers water to: E/pressure tank E elevated tank [ other

Are there automatic pump controls: E Yes J No

Is there provision for taking water samples before water reaches storage? O ve No
Is there a water meter on the system? [ ves Er No

Is the pump and piping protected from freezing? E/Yes -0 nNeo

If yes, describe: Ligide Leade & bol )c'/‘*\q

Comments on pump installation:

6. Conclusions

a. Comments on overall installation:

b.Recommendations:
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Inspector: <ssEe Date  Jucy Z8[o>
" 1]

o

WELL ID # Owner Location Description
2o YT-Ga ¢ Fies vacc

Water Treatment

Is well water treated? [ Yes E/ No; Type of treatment:

0 chiorination [ iron and or manganese removal O other

Is water entering plumbing or.piped distribution system treated with chlorine or another treatment that is

as effective as chlorine used to achieve disinfection throughout the system?

O vYes [4"No Ifso how

If treated with chlorine, is the free residual chlorine concentration less than 0.2 mg/L

O Yes B/No reading.

Tested at (location) |

Is testing for chlorine residual concentration done at the tap (eg. Kitchen faucet) or from representative

points in a piped distribution system, including a point from tap at the end line

O Yes G/No If yes how often?

If the drinking water is being transported by water delivery truck does it have a minimum chlorine free

residual of 0.4 mg/L at the time of fill. O Yes No

Water Quality (observations):

Does the water stain plumbing? Cyes LI No Ijslight [ severe

Type of stain: O brown E(red [0 black

Does the water contain sediment? []Yes leo [ occasional [0 constant

Is there an unpleasant odour? D_ Yes E( No [ H;S O oOther
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o

h.

Is there an unpleasant taste? []Yes 54\10 Obrackish 1 Other

Is there a history of bad bacterial analyses? 2 O Yes ] No

v

Is there a chemical analysis? - f) O ves 0O No Dadequate (] incomplete

Is there analysis of trihalomethanes (THMs) where the water source is a surface water supply or a well

under the direct influence of surface water? [1 Yes B/No

Is the drinking water tested daily with an accurate reading chlorine test kit capable of reading in the

range 0 to 3.5 mg/L of free chlorine residual in increments of 0.1mg/L? [0 Yes X No [ unknown

i

If yes is the test performed in accordance with manufactures directions? [ ves [ No [J unknown

Is a record of the date, time,name of person performing the test and results of the drinking water sample

kept? O Yes D/No

TANK AND PIPING DETAILS

Tank Room

Is there a water tank? Yes No Details: ?{l%w@& (Ledic

Where i1s it located?
Comments: Em_:: K

Is the room in which the water tank is located heated to maintain an optimum temperature of 4°C
_ for stored water?

SIED N

Comments:

Are there windows in the add-on that may allow direct sunlight onto the water holding tank? YES

NO

Comments:

Are there other heat sources near the tank? YES NO
Comments:

Is there waterproof flooring with a sealed base to contain spills? YES NO
Comments: :
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Overall Tank

‘What are the tank size and dimensions?

‘What material is the tank constructed of?

Is tank and associated piping constructed of safe materials (i.e. CSA approved and material that does
not affect the taste of the water)? YES NO

Comments:

Tank ‘Inlet, Outlet and Lid
Is there adequate access on the tank for cleaning (i.e. min 15” access lid)? YES NO

Does the lid have a tight seal and is it watertight when closed? YES NO
Does the tank have an overflow or high level whistle? YES NO

Is the water tank drain accessible? YES NO

WATER TANK AND WATER QUALITY CONDITION

Are there signs of staining or biofouling? YES NO N
Comments: _ o

-

K]

Is there any sediment or scum in bottom of tank? YES NO
Comments:

Is there any odour associated with the water or tank? YES NO
Have there been any bacteriological analyses conducted previously? YES NO

Does the tank appear that it has been cleaned recently? YES NO

Are the tanks easily assessed for the purpose of cleaning and disinfection? YES NO
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8. Conclusions

a. Comments on overall installation:
Trirs JsTHUATION Doss Nor Mewr Loné -
Jié %/7747&/1 Were Seme
CAS /M E Cer #77 Cflorentd LesveE,

b. Recommendations:
/Szo;,xf Cfohp i 755 Neze € W 574/’2:»17
[ Cetip e Ko  TaSKs, //”977?-:(, (o r?
9,757&—»7 7o Cooc,

/A D72 e Chtrorrmnaron. To Famn '
ze §q4¢es‘.
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EBA File: 1260002.003 Site 3102 — Beaver Creek Fire Hall August 2005

05/07/28

Photo 0574: 3102 Beaver Creek Fire Hall looking west

Photo 0104: 3102 Wellhead (bottom), pressure tank (top). Note well casing is Photo 0576: 3102 Looking east at septic tank or leach it (front), fire hall
covered with a piece of cloth (rear)
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EBA File: 1260002.003

Site 3102 — Beaver Creek Fire Hall

August 2005

Photo 0106: 3102 Water storage tank

05/07/28

05/07/28

Photo 0111: 3102 Elevated water storage tank
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0> .-1260002.003

July 2005

Western Region - Visitor Reception Centre
Building # 3121

DISTRIBUTION & TREATMENT SYSTEM DATA

Model

tem | Description Manufacturer Part No. | Serial No. | Size
1 Sua fume | Modalest Rsbss E Boz-
’ pQr:—ss(AAg Tanw | The \\/mezz.\{\JoLKeg W 300 | A4434 | lo Gaup)
j Plecste Swoirek | Soree D e 5
. Pﬁésuﬂ-e GM&E \’\jm\-ag 2“—(()—-\0(’;)
6
7
8
9
10




TABLE 3121- 1: SUMMARY OF BACTERIOLOGICAL RESULTS

Number of |Time Period| Any Positive | Fraction of | Any positive Most Recent Is Most
Sampling over which |Total Coliform| Positive |E.Coliresults?| Sampling Event |Recent Result
Events Sampling Results? Total (yes or no) Available for Positive?
was Done | (yes or no) Coliform EBA Review
Results vs.
Total
Sampling
Events
Building #  |Building Name
Beaver Creek Visitor May -05 to
3121|Reception Centre 2 Jun-05 no 0/2 no 16-Jun-05 no
S



Table 3121-2: Water Quality Results

Buiiding 3121- Beaver Creek
SOURCE: Visitor Reception Centre

Location/ Resident Beaver Creek

Address

Treatment None

Disinfection None GCDWQ Criteria

Source of Water On-site well

Additional

Purpose of Sampling Base Line | Base Line | Analytical

Washroom

Sample Location tap
rDate Sampled 21-Sep-04 | 15-Jun-05 | 27-Jul-05 Lower Upper Limit

Physical Tests (4LS) AO MAC AO
Colour {CU) <5 <5.0 - 15
Conductivity  (uS/cm) 709 -

Total Dissolved Solids 351 427 - 500
JHardness  cacos 3350 346 - AO >200 = poor, > 500 unacceptable®
lpH 8.05 8.09 - 6.5 8.5

Turbidity  (NTU) 0.5 0.42 - 1 b
oV Avsorbance 0.0180
% UV Tr 95.9
§Dissolved Anions (ALS)

Yalkalinity Toral _ CaCO3 286 297 -
fcorice @ 237 32.7 29.5 250
fruoride  F <0.05 0.036 - 1.5
[siticate  sio4 -
ksuiphate 504 26.0 28.6 - 500
INiteate Nitrogen N 29 4.95 5.17 10
Innrite Nitrogen N <0.05 <0.10 | <0.0010 3.2

Ammonia Nitrogen N <0.020
Total Phospt PO4 -

Total Metals (ALS)

Al T-Al <0.005 <0.010 -

Antimony T-Sb <0.0002 | <0.00050 - 0.006

Arsenic  T-As 0.0008 0.00069 - 0.025
IBarium _ T-Ba 0.123 0.120 - 1
[eoron 1B 0.029 <0.10 - 5
lcedmivm _1-Cd 0.00001 | <0.00020 - 0.005
lcalcium  T-Ca 108 -

Ichromivn_T-Cr 0.002_ | <0.0020 - 0.05
bcopper 10 0.012 0.0094 - 1
fron  Tre 0.04 <0.030 - 0.3
Jed 1w 0.0006_| <0.0010 - 0.01
PMagresium T-Mg_ 18.6 -
fang T-Mn <0.005 | <0.0020 - 0.05
IMercury Ty <0.00020 - 0.001

Potassium T-K 243 -

ISclenium__T-Se <0.0010 - 0.01

Sodium __ T-Na 4.7 4.5 - 200

Uranium __ T-U <0.0005 | 0.00053 - 0.02
Vanadium _T-V -

Zinc _ T-Zn 0.084 0.056 - S
Organic Parameters

Tannin and Lignin 0.11
Total Organic Carbon  C 1.54
{Field Chemistry (EBA)

H 7.82 6.5 8.5

TDS (ppm) 352 500
IEC (ws/em) 700
chmpcrature C) 7.8
lFrec Available Chlorine
Notes:

A. Guidelines indicated for hardness are not COWQG, rather they are general aesthetic guidelines

- exceedences are indicated in yellow highlighting.

Italics and underline indicates exceedence of proposed MAC (ie. arsenic)

Bold with Yellow highlighting indicates exceedence of COWQG Aesthetic Objective (AO)

Bold Undedine with Yellow highlighting indicates exceedence of COWQG MAC
Results are expressed as milligrams per litre except for pH and Colour (CU)

Conductivity (umhos/cm), Temperature (°C} and Turbidity (NTU)

< = Less than the detection limit indicated. '

AO = Aesthetic Objective _)E

MAC = Maximum Acceptable Concentration (Heaith Based)
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- H 1

SMALL PUBLIC WATER SYSTEM ASSESSMENT

9 3 NS =g
Inspector;: Ryon Martin L ke Lebel Date 9V ,l 17 10y
WELL ID # Owner Location Description
’5 ! 7 l Y TG gé&x\/f_ r Cree k ‘/fsfl()r" Qf’c,ep')/‘!‘ay\,

Centre

1. Well Location and Potential Contaminant Sources

a.

b.

General location of well: (Community, Subdivision, etc.)
Loover Creek

Specific location: (Road or street, Building number, name of owner and/, legal description,
M”Q lidl A\O\Skq H'/}‘hwb\!
N {

c.GPSlocation: N €U1g717 E SO€3 7%

d Is there electric power? ]2 Yes L1 No
e Isthere outside water access? MYes L1 No
f.  Does the well system have:
15 or more service connections to a piped distribution system ? If so how many
Vi g" '_"Uf p\’Q&Q&)*{O’V\ C?V\‘}“fﬁ
[1 5 or more delivery sites on a trucked distribution system? If so how many
g Nearest building, specify 161 tor Re ey Yon Ceptre
h. Distance from well to building _~ 6 =
i.  Ifthere is an effluent disposal field, is its location known? MYes 0 No
j.  Distance from well to nearest point of known field: _5 ep e tank @ ~1E - field @33,
k. Well location relative to field: ﬁ upslope L] downslope L] 1ateral
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1. Is there any part of a sewage disposal system(s)or other potential sources of pollution that may pose a

health and safety risk within 30 m? X Yes O No

m. Is the well located within 300 m from a sewage lagoon or pit? [ Yes @'No onlike by
n. Is the well located within 120 m from a solid waste site or dump, cemetery? Oves ENo i I:‘ke.iy

o. Is the infrastructure protecting the wellhead, pumphouse, storage tank and/or water treatment

plant designed and secured to prevent:

Unauthorized access by humans? M Yes [1No Entrance by animals? [T Yes ENO

Ehcfaj\/re_ C,O\/(reé b heowvy mMaophe! € bod A 55 b - hrigore Cowl
S 7 R 4 -

- - . ‘7 )A
p. Is well site subject to flooding? Yes DNO [0(0 led at low po,/nt i

V. Ro& ki lo ¢
q. Isthe well site well drained? [ ves B No P o Y,

r. Isthere a buried fuel tank on the property? [ Yes ¥ No ynl ke

'y

If yes, is it [J in use [ abandoned

Is the location known? [J Yes dNo
Distance from the well to known buried tank

s.  Are there any other known contaminant sources on the property?

E Yes [J No Describe

If yes, specify the source: D dump O sewage lagoon O cemetery [ other

Potential Source 1: A {wsh i Hv%/ _; Distance from well to Potential Source 1:_~ {4
Potential Source 2: Tndoor AST - ; Distance from well to Potential Source 2'_"_’_a|_'“___ rl(
Potential Source 3: %rkirf? ar@ ; Distance from well to Potential Source 3: M‘d ' :‘,é "

Potential Source 4: C ; Distance from well to Potential Source 4:

t.  Are there other wells on this property? L1 Yes I No

How many? Oinuse (3 abandoned [J require proper sealing
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2. Well and Wellhead information:

a. When was well installed? Year uwKrowvia Month

b. Type: Wdrilled [Jdug [dsandpoint [ other

c. Isthere a drillers log for the well: O Yes K No
d. Isthereasurfacesealto6m ] Yes BY No [Junknown KX unlikely

e. Surface casing: O] Yes Diameter Kl No

f.  Well casing: Diameter 15 e, Material: X steel [ plastic Clconcrete

g. Depth of well: Urknow n O measured (if possible) Ol reported O fromlog

h. Static water level below ground:  Vh¥rown

O measured (if possible) Ol reported O from log Ol flowing

i.  (If granular) Is the well completed: Dopen end casing Clwith a well screen

O] with slotted pipe  [] unknown  other unknown

j-  (If bedrock) Does the well have a liner? Oyes 0J No Osteel [ plastic

k. Ifthere is a well screen: length unKnown slot size(s)
Location of screen: from to from log reported
1. Is there a sump below the screen? L] Yes O No Unknow n

m. Isthe wellhead: [1 in pumphouse E in pit Ol pitless adaptor O in a building
luc'x}eé re Par kh\b (ak

O in a wooden enclosure other, describe

n. If the well head is located in a wooden enclosure,
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i, Is the well head below grade? describe in detail ~C- 19 w~ below g d 2
ii. Are there signs of ponding on the enclosure(e.g. water stains, etc.)?m Yes (1 No

iii. Isthe wellhead enclosed by fiberglass insulations? [Yes W No

iv. Any evidence of rodents? Specify Vo

v. Does the well casing have a proper seal cap? B ves [ No

Ket

If no, describe condition 5!p -+ ) 0§ Ce P

3. Water Supplying This Well:

a. By definition is the water from a surface water source or under the direct influence of surface water?

N ves O No O farther investigation required.

If yes is there treatment or disinfection [1 Yes O No

Explain (filtration, disinfection etc...)

4. Aquifer Supplying This Well:

a. The aquifer is: O bedrock X granular sediment (] unknown
HKe '\/

b. Does water level and/or well capacity show seasonal fluctuation? (1 Yes Pd No wwlike b

g

Pump Installation:

a. Is the well equipped with a pump? i yes O No
b. Type of pump: Chand Klelectric submersible [ jet

O shallow well centrifugal O other,

c. Description: Manufacturer Model

horsepower capacity voltage

4/11



EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

d. Date installed: By:

e. For submersible pump, depth of setting below surface

f.  Drop pipe for submersible pump: L steel N plastic

g. Pump delivers water to: E pressure tank [J elevated tank [ other

h.  Are there automatic pump controls: K Yes 0 No

i.  Isthere provision for taking water samples before water reaches storage?g Yesl] No
j-  Isthere a water meter on the system? L Yes E No

k. Isthe pump and piping protected from freezing? R Yes O No

If yes, describe: 5*?""(6&»“ trso loton o d Koot drece

1. Comments on pump installation:

6. Conclusions

a. Comments on overall installation:
E--‘C.C}Lf'l\(h‘ to puw\p 1"5 ..w‘!" wire é +o C uie.

b.Recommendations:
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Date /’\)Ut—ﬂ' 21 ! oS

WELL ID # Owner Location Description
3B\R) Y14 VRE- Beavee <Reek

6. Water Treatment

a. Iswell v';/.ggqr'treated? Oves ™ No; Type of treatment:

t e b

O chlorination [ iron and or manganese removal O other

b. Is water entering plumbing or piped distribution system treated with chlorine or another treatment that is

as effective as chlorine used to achieve disinfection throughout the system?

O Yes [ No Ifso how

¢. Iftreated with chlorine, is the free residual chlorine concentration less than 0.2 mg/L

O ves ¥ No reading.

Tested at . (location)

d. Istesting for chlorine residual concentration done at the tap (eg. Kitchen faucet) or from representative

points in a piped distribution system, including a point from tap at the end line

O Yes [E’ No If yes how often?

e. Ifthe drinking water is being transported by water delivery truck does it have a minimum chlorine free

residual of 0.4 mg/L at the time of fill. O ves B/No

7. Water Quality (observations):

a. Does the water stain plumbing? Cyes [] No [ slight L1 severe

Type of stain: L1 brown [ red O] black
b. Does the water contain sediment? [ 1Yes mNo [ occasional [ constant

c. Is there an unpleasant odour? O ves d No 0 Hs 0O other
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d. Isthere an unpleasant taste? [ 1Yes [MNo [lbrackish [J ‘Other

e. Is there a history of bad bacterial analyses? 1- O Yes [ No
f.  Isthere a chemical analysis? = = a Yesﬁf J No [Jadequate [ incomplete

g. Is there analysis of trihalomethanes (THMs) where the water source is a surface water supply or a well

under the direct influence of surface water? L] Yes I] No

h. Is the drinking water tested daily with an accurate reading chlorine test kit capable of reading in the

range 0 to 3.5 mg/L of free chlorine residual in increments of 0.1mg/L? O Yes [WNo [ unknown

i. Ifyes is the test performed in accordance with manufactures directions? [] Yes [M No [J unknown

j-  Isarecord of the date, time,name of person performing the test and results of the drinking water sample

kept? I Yes []/ No

TANK AND PIPING DETAILS

- Tank Room
e’(""‘

Is there a water tank? Yes No Details: PQ?%M ee Ad

Where is it located?
Comments: CHA 2N kCes QQO M

Is the room in which the water tank is located heated to maintain an optimum temperature of 4°C
for stored water?

YES NO
Comments:

Are there windows in the add-on that may allow direct sunlight onto the water holding tank? YES
NO

Comments:

Are there other heat sources near the tank? YES NO
Comments:

Is there waterproof flooring with a sealed base to contain spills? YES NO
Comments:

7/11



EBA Engineering Consultants Ltd.

Ci'eating and Delivering Better Solutions

Overall Tank

What are the tank size and dimensions?

What material is the tank constructed of?

Is tank and associated piping constructed of safe materials (i.e. CSA approved and material that does
not affect the taste of the water)? YES NO

Comments:

Tank Inlet, Outlet and Lid
Is there adequate access on the tank for cleaning (i.e. min 15” access lid)? YES NO

Does the lid have a tight seal and is it watertight when closed? YES NO
. Does the tank have an overflow or high level whistle? YES  NO

Is the water tank drain accessible? YES NO

WATER TANK AND WATER QUALITY CONDITION

Are there signs of staining or biofoﬁlihg‘? YES NO
Comments:

Is there any sediment or scum in bottom of tank? YES NO
Comments:

Is there any odour associated with the water or tank? YES NO
Have there been any bacteriological analyses conducted previously? YES NO

Does the tank appear that it has been cleaned recently? YES NO

Are the tanks easily assessed for the purpose of cleaning and disinfection? YES NO
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8. Conclusions

a. Comments on overall installation:

Toe Pame  ContloL §7€T&M “Sboes Nor Meess Cope,

b. Recommendations:
<erife ks va»r CortRors wa Tt MaTERIAT
“lar Meer< The Eummsma Cooe . et
—The Yressacs S iH - T “bans Back To 1970 .
(DY, TlewtMEwT |F Keouween 1o Swr UV
(N*Th e Aow . (P57 UV ( NSP 5SS CQLT(F"IED)
5”"(__/7(/.«_,1'2@-72_
[DwsT T E r?>- Arnuat We HNNTE:J‘MJ 0@
Seedvice UV Sy=Ten eewcane -
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EBA File: 1260002.003 Site 3121 — Beaver Creek Visitor Reception Centre August 2005

Photo 0562: 3121 Beaver Creek Visitor Reception Centre looking east Photo 0559: 3121 Wellhead enclosure in parking lot

05/07/27

Photo 0561: 3121 Wellhead in pit




EBA File: 1260002.003

Site 3121 — Beaver Creek Visitor Reception Centre

August 2005

05/07/27

05/07/27

Photo 0564: 3121 Septic field looking south

Photo 0099: 3121 Point of entry and pressure tank
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Western Region — Swimming Pool
Building # 3122

DISTRIBUTION & TREATMENT SYSTEM DATA
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TABLE 3122- 1: SUMMARY OF BACTERIOLOGICAL RESULTS

Number of |Time Period] Any Positive | Fraction of | Any positive Most Recent Is Most
Sampling over which |Total Coliform| Positive |E.Coliresults?| Sampling Event |Recent Resulit
Events Sampling Results? Total (yes or no) Available for Positive?
was Done | (yes or no) Coliform EBA Review
Results vs.
Total
Sampling
Events
Building# Building Name
Beaver Creek
3122|Swimming Pool 1 Jun-05 no on no 16-Jun-05 no
=




Table 3122-2: Water Quality Results

SOURCE:

Building 3122 -
Beaver Creek

Swimming Pool

Location/ Resident Beaver Creek
Address
Treatment None
Disinfection None GCDWQ Criteria
Source of Water On-site well
Additional
§Purpose of Sampling Base Line | Analytical
changing
Sample Location room tap
Date Sampled 15-Jun-05 | 27-Jul-05 | Lower Upper Limit
Physical Tests (ALS) AO MAC AO
Colour (CU) <5.0 - 15
Conductivity  (uS/cm) 404 -
Total Dissolved Solids 231 - 500
Hardness _ CaCO3 194 - AO >200 = poor, > 500 unacceptable®
lpu 8.13 - 6.5 8.5
Turbidity  (NTU) 0.26 0.72 1 5
UV Absorbance 0.0110
% UV Transmittance 97.5
Dissofved Anions (4LS)
JAlkalinity-Total _CaCO3 183 -
lchioride ¢ 2.68 - 250
[ruorice  F 0.052 - 1.5
Silicate  Si04 -
iph S04 33.0 - 500
INitrate Nitrogen N 0.71 - 10
INitrite Nitrogen N <0.10 - 3.2
JAmmonia Nitrogen N -
Total Phosphate  PO4 -
Total Metals (ALS)
Alumi T-Al <0.010 -
Antimony  T-Sb <0.00050 - 0.006
Arsenic  T-As 0.00048 - 0.025
§Barium __T-Ba 0.041 - 1
Boron _ T-B <0.10 - 5
Cadmi T-Cd <0.00020 - 0.005
Calcium ~ T-Ca 63.8 -
Ich T-Cr <0.0020 - 0.05
fcopper  T-Cu 0.432 - 1
fron  TFe <0.030 - 0.3
fLad  TPb 0.0014 - 0.01
IMagnesiom T-Mg 3.50 -
JMeng T-Mn <0.0020 - 0.05
IMercury  T-Hg <0.00020 - 0.001
[Potassium Tk 1.17 -
Iseienium  T-Se <0.0010 - 0.01
Isodivom  T-Na 3.7 - 200
{Urenivm _ T-U 0.00035 - 0.02
Vanadium T-V -
Zine  T-Zn <0.050 - S
Organic Parameters
Tannin and Lignin 0.21
Total Organic Carbon  C 1.17
Field Chemistry (EBA)
IpH 8.05 6.5 8.5
TDS (ppm) 203 500
JEC (uS/cm) 403
lTempcratuxc C) 6.9
JFree Avaitable Chlorine
Notes:
A. Guidelines indicated for hardness are not COWQG, rather they are general aesthetic guidelines
- exceedences are indicated in yellow highlighting.
ltalics and underline indicates exceedence of proposed MAC (ie. arsenic)
Bold with Yellow highlighting indicates exceedence of COWQG Aesthetic Objective (AQ)
Bold Underline with Yellow highlighting indicates exceedence of COWQG MAC
Resuits are expressed as mitligrams per litre except for pH and Colour {CU}
Conductivity (umhos/cm), Temperature (°C} and Turbidity (NTU)
< = Less than the detection limit indicated. A
AO = Aesthetic Objective o ==

MAC = Maximum Acceptable Concentration (Health Based)
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SMALL PUBLIC WATER SYSTEM ASSESSMENT

PA :BA:Site Inspéct "*
Inspector: Ryp Merdin  Loke Llebel Date Sviy 27 o055
7 7 7
WELL ID # Owner Location Description
% 727 YT(’) Bek\ler Creel S.“VI'MM)'V\‘G\ pOa/

1. Well Location and Potential Contaminant Sources

a. General location of well: (Community, Subdivision, etc.)
@?Avﬁr Crve e “\

b. Specific location: (Road or street, Building number, name of owner and/, legal description,
Beover Creell (owmoni~y Club bt UF’M
! J

c.GPS location: NV 61 €7 74 E 50150 elv (7w £ Gun

d Isthere electric power? m Yes 3 No

e Is there outside water access? [ Yes lZl No

f.  Does the well system have:

[J15 or more service connections to a piped distribution system ? If so how many
pip Yy
COV/\M\JV\E-‘7 L‘u\D (‘.»‘\Vté SVI\'M;,,\,",\ poo,
[ 5 or more delivery sites on a trucked distribution system? If so how many
N T ~
g. Nearest building, specify Loe o\""e d n on enclofore otV Crow, ARC

CUW\W\UV“-"'%\/ (“‘[ub bu/'(flx,'\qq
7 P

h. Distance from well to building

i.  Ifthere is an effluent disposal field, is its location known? EI Yes [No
j.  Distance from well to nearest point of known field: "~ s\ (20w 4o Fank)

k. Well location relative to field: [ upslope [ downslope m lateral
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1. Is there any part of a sewage disposal system(s)or other potential sources of pollution that may pose a

health and safety risk within 30 m? XI vYes [ No

There 75 w18 oo septic donit ond Fietd ~TO0u fropm Fhe el
L

m. Is the well located within 300 m from a sewage lagoon or pit? O ves KINo unhke /7»

n. Is the well located within 120 m from a solid waste site or dump, cemetery? L[] Yes £d No wmh ke />(

o. Is the infrastructure protecting the wellhead, pumphouse, storage tank and/or water treatment
plant designed and secured to prevent:
Unauthorized access by humans? [ Yes m No Entrance by animals? [] Yes X No
Uv\[,df_/l/\ed 67%1"!05\}-[8, AC.({SS ?OSS:L)!{{’
p. Is well site subject to flooding? [ ves KiNo
N g o1
q. Is the well site well drained? L ves i No Grovnd oy ound el it {1

~ no

“PPW”(-«"L dr-m’v\czje
r. Isthere a buried fuel tank on the property? Oyes [MNo vw Kindnrn  low? vx\\g'ke./r

If yes, is it [ in use [ abandoned

Is the location known? [ Yes [ No
Distance from the well to known buried tank

s.  Are there any other known contaminant sources on the property?

[ ves [] No Describe

If yes, specify the source: O dump [ sewage lagoon 0 cemetery O other

Potential Source 1: Al ; Distance from well to Potential Source 1: ~ O
Potential Source 2: ; Distance from well to Potential Source 2:
Potential Source 3: ; Distance from well to Potential Source 3:
Potential Source 4: ; Distance from well to Potential Source 4:

t.  Are there other wells on this property? O ves A No

How many? [Oinuse [ abandoned (1 require proper sealing
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2. Well and Wellthead information:
a. When was well installed? Year |2 79 Month O <ok

b. Type: ™ drilled O dug Osand point O other

c. Isthere adrillers log for the well: & Yes O No

d. Isthere a surface sealto 6m [ Yes [Z No [ unknown [ unlikely

e. Surface casing: O ves Diameter ,Kl/ No
f.  Well casing: Diameter 15 ¢im Mat?rial: K steel [ plastic Cconcrete
g. Depth of well: 6% £F [0 measured (if possible) O reportedX] from log

h. Static water level below ground:  vn Krow n

[ measured (if possible) Ol reported O from log Ol flowing

i.  (If granular) Is the well completed: O open end casing Mwith a well screen

O] with slotted pipe O] unknown  other

j-  (Ifbedrock) Does the well have a liner? Dyes O No Osteel [ plastic

k. Ifthereis a well screen: length 1.5 6 slot size(s) 20 glo
Location of screen: from 5 7 o 62.5f¢ fr@ reported
1. Isthere a sump below the screen? [ ves K No

m. Isthewellhead: [] in pumphouse E in pit [] pitless adaptor O in abuilding
CD"\C"{"FQ P:"l W"!"J'. h FWF Pl\/bwcydl ).‘"dl

in a wooden enclosure other, describe

n. Ifthe well head is located in a wooden enclosure,
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i. Is the well head below grade? describe in detail —~ L. M = b ¢ fow S/fo e

ii.  Are there signs of ponding on the enclosure(e.g. water stains, etc.)?[] Yes E No

iii. Is the wellhead enclosed by fiberglass insulations? []Yes X No

iv. Any evidence of rodents? Specify Access po5si bl<

v. Does the well casing have a proper seal cap? O vyes [0 No

If no, describe condition

3. Water Supplving This Well:

a.

By definition is the water from a surface water source or under the direct influence of surface water?
M Yes Ll No [ farther investigation required.

If yes is there treatment or disinfection O vyes O No

Explain (filtration, disinfection etc...)

4. Aquifer Supplying This Well:

i

The aquiferis:  [] bedrock & granular sediment []  unknown

Does water level and/or well capacity show seasonal fluctuation? O Yes m No

un ke by
Pump Installation:
Is the well equipped with a pump? R yes ] No
Type of pump: Ulhand Eelectric submersible [ jet
[ shallow well centrifugal O other,
Description: ~ Manufacturer Model
horsepower capacity voltage
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d.

€.

6

Date installed: By:

For submersible pump, depth of setting below surface

Drop pipe for submersible pump: L] steel ™ plastic ~ ywnKnown ke ly p Lo stic
Pump delivers water to: X pressure tank [ elevatedtank [ other
Are there automatic pump controls: MYes O No

Is there provision for taking water samples before water reaches storage?D Yesm No

Is there a water meter on the system? O ves IX No

Is the pump and piping protected from freezing? TZI Yes 0 No

. N } ) r
If yes, describe: Ke et ‘%'f""c-\‘i bn ©  Tn by O\‘L‘ o

Comments on pump installation:

. Conclusions

a

b

. Comments on overall installation:

.Recommendations:
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&

In

g
PAR:

Date Y sum 21(03

WELL ID # Owner ” Location Description
=i =8 VT4 Beavet COdskx g-w_!“\\(NCi PooL
Water Treatment

Is well water treated? K] Yes E/ No; Type of treatment:

[ chlorination [ iron and or manganese removal O other

Is water entering plumbing or piped distribution system treated with chlorine or another treatment that is

as effective as chlorine used to achieve disinfection throughout the system?

[J Yes []/No If so how

If treated with chlorine, is the free residual chlorine concentration less than 0.2 mg/L

O ves 4" No reading.

Tested at __ _ (location)

Is testing for chlorine residual concentration done at the tap (eg. Kitchen faucet) or from representative
, i
points in a piped distribution system, including a point from tap at the end line g *

O Yes [4 No If yes how often?

If the drinking water is being transported by water delivery truck does it have a minimum chlorine free

residual of 0.4 mg/L at the time of fill. [1 Yes [/ No

Water Quality (observations):

Does the water stain plumbing? [Z(yes O No O slight [z/severe

Type of stain: L1~ brown m/red 1 black
Does the water contain sediment? [ ]Yes Q/No [J occasional [ constant

Is there an unpleasant odour? E( Yes JZI No [ H,S O oOther
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d. Is there.an unpleasant taste? [ZrYes LINo [brackish [ Other

e. Isthere a history of bad bacterial analyses? L Yes [ No ?
.f. Isthere a chemical analysis? 7. [ Yes [J No Dadequate L] incomplete

g. Isthere analysis of trihalomethanes (THMs) where the water source is a surface water supply or a well

under the direct influence of surface water? [ ] Yes Eﬁ/No

h.  Is the drinking water tested daily with an accurate reading chlorine test kit capable of reading in the

range 0 to 3.5 mg/L of free chlorine residual in increments of 0.1mg/L? [ Yes [#No [ unknown

i.  Ifyes is the test performed in accordance with manufactures directions? [ ves [ No [ unknown

j-  Isarecord of the date, time,name of person performing the test and results of the drinking water sample

kept? [ Yes B/No

TANK AND PIPING DETAILS

Tank Room

Is there a water tank? Yes No Details: Vl“‘( Y7 AN VA

Where is it located?

Comments: 'qaét-)kéé (;EAKL

Is the room in which the water tank is located heated to maintain an optimum temperature of 4°C
for stored water?
NO
miments:

Are there windows in the add-on that may allow direct sunlight onto the water holding tank? YES
NO

Comments:

Are there other heat sources near the tank? YES NO
Comments:

Is there waterproof flooring with a sealed base to contain spills? YES NO
Comments:
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Overall Tank

What are the tank size and dimensions?

What material is the tank constructed of?

Is tank and associated piping constructed of safe materials (i.e. CSA approved and material that does
not affect the taste of the water)? YES NO

Comments;

Tank Inlet, Outlet and Lid
Is there adequate access on the tank for cleaning (i.e. min 15” access lid)? YES NO

Does the lid have a tight seal and is it watertight when closed? YES NO
Does the tank have an overflow or high level whistle? YES  NO

Is the water tank drain accessible? YES NO

'WATER TANK AND WATER QUALITY CONDITION

Are there signs of staining or biofouling? YES NO
Comments:

Is there any sediment or scum in bottom of tank? YES NO
Comments:

Is there any odour associated with the water or tank? YES NO
Have there been any bacteriological analyses conducted previously? YES NO

Does the tank appear that it has been cleaned recently? YES NO

Are the tanks easily assessed for the purpose of cleaning and disinfection? YES NO
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8. Conclusions

a. Comments on overall installation:
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A e HY Fiwnt

b. Recommendations:
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Corlon  LooweE p< THoy sAte Sedorniyde
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EBA File: 1260002.003 Site 3122 — Beaver Creek Swimming Pool August 2005

BEAVER CREEK
COMMUNITY

Photo 0538: 3122 Beaver Creek Swimming Pool (left), Beaver Creek
Community Club (right)

05/07/27

Photo 0539: 3122 Above ground fuel storage tank




EBA File: 1260002.003 Site 3122 — Beaver Creek Swimming Pool August 2005
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Photo 0540: 3122 Community Club septic field
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Photo 0083: 3122 Point of entry to Community Club

05/07/27

Photo 0087: 3122 Pressure tanks in crawl space of Community Club
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TABLE 3123- 1: SUMMARY OF BACTERIOLOGICAL RESULTS

Number of |Time Period| Any Positive | Fraction of | Any positive Most Recent Is Most
Sampling over which [Total Coliform| Positive |E.Coliresults?| Sampling Event |Recent Result
Events Sampling Results? Total (yes or no) Available for Positive?
was Done | (yes or no) Coliform EBA Review
Results vs.
Total
Sampling
Events
Building # |Building Name
Beaver Creek Grader Oct-04 to
3123} Station 8 Jun-05 no 0/8 no 16-Jun-05 no
S



Table 3123-2: Water Quality Results

Building 3123 - Beaver Creek

SOURCE: Grader Station
fLocation/ Resident Beaver Creek
Address
Treatment Filtration
IDisinfection None GCDWQ Criteria
Source of Water On-site wefl
Additional

Py

se of Sampling Base Line | BaselLine | Analviical

Sample Location Kitchen tap
Date Sampled 21-Sep-04] 15-Jun-05] 27-Jul-05 § Lower Upper Limit

Physical Tests (ALS) AO MAC AOQ
fCutour «y) <5.0 <5.0 - 15
[Conductivity _(uSicm) 363 -

[Total Dissolved Solids 109 p2] - 500
[ardness €aCo3 973 152 - AO >200 = poor, > 500 unac__c_cgtable’\

)} 8.24 8.17 - 6.5 85
Lurbidity _ (NTU) 0.3 0.36 - 1 S

LV Absorbance 0.007
% UV Transmittance 98.4

Anlons (4LS)

Alkatinity-Total __ CaCO3 9N 153 -

“hloride €1 517 3.08 - 250
Fluoride ¥ <0.05 0.057 - 1.5

silicate ___Sio4 -

Sulphate S04 9.73 34.0 - 500
Nitrawe Nitropen N <0.1 0.60 - 10

[Nitrite Nitropen N <0.05 <0.10 - 3.2

Total te PO -

Total Metals (ALS)

Aluminum _ T-Al <0.005 <0.010 -

Aatimony _ T-Sb <0.0002 | <0.00050 - 0.006

assenic  ToAs 0.0007 0.00036 - 0.025

Barium __ T-Ba 0.067 0.033 - 1

Born __T-B 0.009 <0.10 - S
mium__ T-Cd <0.00001 | <0.00020 - 0.005

Calcium  T-La 48.6 -

“hromium _T-Cr <0.0005 | <0.0020 - 0.05
Copper _T-Cu 0.01t 0.0295 - 1
ron___ T-Fc 0.03 <0.030 - 0.3
leasd  T-Pb 0.0004 <0.0010 - 0.01
Magnesium _T-Me 7.42 -

Manganese T-Mn <0.005 <0.0020 - 0.05
M T <0.00020 - 0.001
Potassium _T-K 1.05 -
[Sclenium _ T-Se <0.0010 - 0.01
Sodium __ TNa [ 29 - 200
Uranium__ T-U <0.0005_] 0.00030 - 0.02
Vanadium _ T-V -
Zine  T-Zn 0.058 0.140 - 5
%nk Parameters
Tannin and Lignin 0.14
[Total Organic Carbon € 0.89
Polycyelic Aromatic Hydrocarbons
Acena) <0.000050
Accnaphthylene <0.000050
Acridine <0.000050
Anthracene <0.000050
i3enz(a)anthracene <0.000050
Benzo(a)pyrence <0.000010 0.00001
Benzo(b)uoranthene <0.000050
hi)perylene <0.000050
k) flucranthene <0.000050
Chrysme <0.000050
Dibenz(a.h)anthracene <0.000050
Fluoranthene <0.000050
(Tuorene <0.000050
indeno(1.2.3-c d)ypyrene <0.060050
[Naphthatene <0.000050
henanthrene <0.000050
Pyrene <0.000050
jQuinaline <0.000050
Extractable Hydrocarbons
<0.30
<1.0
<0.30
<1.0
8.01 6.5 8.5
186 500
370
g ¢ 13.9
Ilfmc Available Chlorine
Wotos:
A Guidelines indicated for hardnass are not COWQG, rather thay are general aasthatic guidelines
- are indi in yellow hi i
Htates and ine indicates of MAC (ie. arsenic)
Bold with Yallow highlighting indicates exceedsnce of COWQG Aesthetic Objective (AQ)
Bold ing with Yeltow hightighting indicates of COWQG MAC
Results are expressed 8s milligrams per litre except for pH end Colour (CU)
[ ivi . T (°C) and Turbidily (NTU)

< = Less than the detection limit indicated,
AO = Aesthetic Objeclive
MAC = Maximum Acceptable Concentration {Health Based)




EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

SMALL PUBLIC WATER SYSTEM ASSESSMENT

Inspector: Ryan Marting  Loke Lepel Date July 27, 7095
! T
WELL ID # Owner Location Description
‘3 { 2’% Y 76 &eo\\lar Cl’f@,(/( Gfmcje(‘ 57{'0"}1‘0‘:?’”

1. Well Location and Potential Contaminant Sources

a. General location of well: (Community, Subdivision, etc.)
Beover (reci

b.  Specific location: (Road or street, Building number, name of owner and/, legal description,
Reover Creeld Groder 51nian

c. GPS location: N ga 16580 3 E 50¢%18% ely (74m t L;"V\

d Isthere electric power? lﬁ Yes LI No

e Is there outside water access? [ ves IXI No

f.  Does the well system have:

1115 or more service connections to a piped distribution system ? If so how many
G‘f‘&c!{:{-- st et AN ’f"’ i rFf‘/‘ (v Le '(,"‘ Y oy @
W
[J 5 or more delivery sites on a trucked distribution system? If so how many
\f
g Nearest building, specify Maind e omce Ger 2oy €

h. Distance from well to building

i.  Ifthere is an effluent disposal field, is its location known? lﬁ Yes L[INo
j.  Distance from well to nearest point of known field: 7w~

k. Well location relative to field: [ upslope O downslope E lateral

1/11



EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

1. Isthere any part of a sewage disposal system(s)or other potential sources of pollution that may pose a

health and safety risk within 30 m? K ves O No

Y~

\ o - ] \ . . f
Formare - SCgrie  nr tock ot (@TEZw o Corrent septic Lreld 39~ 36,

m. Is the well located within 300 m from a sewage lagoon or pit? [ Yes E No . ek,
n. Isthe well located within 120 m from a solid waste site or dump, cemetery? O Yes HNo...l ke ~

o. Is the infrastructure protecting the wellhead, pumphouse, storage tank and/or water treatment

plant designed and secured to prevent:

Unauthorized access by humans? [ Yes R No Entrance by animals? [ ves m No

U}Jd(}(&& Qr\clusuv@ ACCe.SS {)aSg‘-’b <, Evidence of
mice ond ants.
p. Is well site subject to flooding? [E Yes CnNo

Euclose s ofF low po.'wl

q- Isthe well site well drained? O ves m No
r. Isthere a buried fuel tank on the property? [Zl Yes [No
Ifyes, is it [ in use [ abandoned

Is the location known? m Yes O No
Distance from the well to known buried tank “~ 22 b

s.  Are there any other known contaminant sources on the property?

X ves [ No Describe As sorted Scrap  weda ! erovind Al site

{ H v -
Crd Tedy 5727—-(&.. 1 o "L:'v-fjﬁ’-j €

If yes, specify the source: O dump [ sewage lagoon [ cemetery [ other

Potential Source 1:Vsed o'l AS T - Distance from well to Potential Source 1: ~ 7
Potential Source 2: As @L\ s ; Distance from well to Potential Source 2: ~ G
Potential Source 3;:Roc k P+ ; Distance from well to Potential Source 3: 31 =
Potential Source 4: ; Distance from well to Potential Source 4:

t.  Are there other wells on this property? [1 Yes X No

How many? [Jinuse [ abandoned [ require proper sealing

2/11



EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

2. Well and Wellhead information:
a. When was well installed? Year VK g Month Nov een é"t”'f

b. Type: E drilled O dug Osand point O other

c. Isthere a drillers log for the well: Kl vYes O No

d. Isthere asurfacesealto 6m [] Yes m No [Junknown O unlikely

e. Surface casing; O Yes Diameter XJ No

f.  Well casing: Diameter 15em Material: X steel [1 plastic Clconcrete
- p

g. Depthofwell: '©7.5 £+ [0 measured (if possible) [ reported Xl from log

h. Static water level below ground:

0 measured (if possible) O reported O from log O flowing

i.  (If granular) Is the well completed: Dopen end casing Ewith a well screen

[J with slotted pipe L] unknown  other

j-  (Ifbedrock) Does the well have a liner? Dyes O No Osteel [ plastic

k. Ifthere is a well screen: length 3EF slot size(s) 79 ¢ (ot
Location of screen: from (0. 5 % 4o 107.58% m: ~ reported

. Isthere a sump below the screen? O Yes ,& No
m. Isthe well head: L] in pumphouse E in pit O pitless adaptor [ in a building

J in a wooden enclosure other, describe

n. Ifthe well head is located in a wooden enclosure,
3/11



EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

il

1ii.

iv.

~ |

Is the well head below grade? describe in detail "o ,

{
[N hé)d\/—&_. qr oy €
=

Are there signs of ponding on the enclosure(e.g. water stains, etc.)?K] Yes [ No

Is the wellhead enclosed by fiberglass insulations? K]Yes ] No

%

Any evidence of rodents? Specify Evidence of wrie oo ands

Does the well casing have a proper seal cap? @ Yes L[] No

If no, describe condition

3. Water Supplyving This Well:

©a.

By definition is the water from a surface water source or under the direct influence of surface water?

E Yes [l No [ farther investigation required.

If yes is there treatment or disinfection L] ves [ No

Explain (filtration, disinfection etc...)

4. Aquifer Supplying This Well:

a.

[

The aquifer is: L] bedrock E granular sediment [1 unknown

Does water level and/or well capacity show seasonal fluctuation? ] Yes EI No vnlV ke}y

Pump Installation:

Is the well equipped with a pump? Ej yes L] No

Type of pump: [Jhand melectric submersible [ jet

L shallow well centrifugal [ other,

Description:  Manufacturer Model

horsepower capacity voltage

4/11



EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

d. Date installed: By:

e. For submersible pump, depth of setting below surface

f.  Drop pipe for submersible pump: [ steel Kl plastic

g. Pump delivers water to: Ej pressure tank [J elevatedtank [J other

h.  Are there automatic pump controls: IZI Yes O No

i.  Is there provision for taking water samples before water reaches storage?CX] Yes[1 No
j.  Is there a water meter on the system? [ Yes m No

k. Is the pump and piping protected from freezing? IX] Yes O No

LY
If yes, describe: Heod droce « b 5y o on

1. Comments on pump installation:

6. Conclusions

a. Comments on overall installation:

b.Recommendations:

5/11



"EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

Inspector: ewr Acessee Date qu wy 46 }OS
WELL ID # Owner Location Description
2123 YT Bewnvee Clexx GRAD e StrtonN

6. Water Treatment

a. Is well water treated? [ Yes M/ No; Type of treatment:

O chlorination [ iron and or manganese removal ] other

b. Is water entering plumbing or piped distribution system treated with chlorine or another treatment that is

as effective as chlorine used to achieve disinfection throughout the system?

] ves (¥ No Ifso how

¢. Iftreated with chlorine, is the free residual chlorine concentration less than 0.2 mg/L

O vyes 0O No reading.

Tested at . _ (location)

d. Is testing for chlorine residual concentration done at the tap (eg. Kitchen faucet) or from representative

points in a piped distribution system, including a point from tap at the end line

O vyes [ No If yes how often?

e. Ifthe drinking water is being transported by water delivery truck does it have a minimum chlorine free

residual of 0.4 mg/L at the time of fill. O vyes [ No

7. Water Quality (observations):

a. Does the water stain plumbing? Cyes [ No (Z‘ slight [ severe

Type of stain: ] brown lj red ] black
b. Does the water contain sediment? Oyes [MNo [ occasional [ constant

c. Isthere an unpleasant odour? O ves M nNo O H,S [ Other

6/11



EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

d. Isthere an unpleasant taste? Cdyes [¥No [brackish [0 Other

e. Isthere a history of bad bacterial analyses? [ ves 1 No ?

.

f.  Isthere a chemical analysis? ] Yes ] No Dadequate [ incomplete

g. Isthere analysis of trihalomethanes (THMs) where the water source is a surface water supply or a well

under the direct influence of surface water? L[] Yes Er No

h. Is the drinking water tested daily with an accurate reading chlorine test kit capable of reading in the

range 0 to 3.5 mg/L of free chlorine residual in increments of 0.1mg/L? O ves [ No [J unknown

i. If yes is the test performed in accordance with manufactures directions? L Yes [Q/No [J unknown

J-  Isarecord of the date, time,name of person performing the test and results of the drinking water sample

kept? O Yes [ No

TANK AND PIPING DETAILS

Tank Room :
R

Is there a water tank? Yes No Details: p@ess e (A

| Where is it located? ‘
Comments: HEC'JHHJ(C'—*(L_ EQOM

Is the room in which the water tank is located heated to maintain an optimum temperature of 4°C
for stored water?

Gt
omments:
Are there windows in the add-on that may allow direct sunlight onto the water holding tank? YES

P

Comments:

Are there other heat sources near the tank? YES NO
Comments:

Is there waterproof flooring with a sealed base to contain spills?@ NO
Comments: '

/11



EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

Overall Tank

What are the tank size and dimensions?

What material is the tank constructed of?

Is tank and associated piping constructed of safe materials (i.e. CSA approved and material that does
not affect the taste of the water)? YES NO

Comuments:

Tank Inlet, Outlet and Lid
Is there adequate access on the tank for cleaning (i.e. min 15” access lid)? YES NO

Does the lid have a tight seal and is it watertight when closed? YES NO
Does the tank have an overflow or high level whistle? YES NO

Is the water tank drain accessible? YES NO

WATER TANK AND WATER QUALITY CONDITION

- Are there signs of staining or biofouling? YES NO
Comments:

Is there any sediment or scum in bottom of tank? YES NO
Comments:

Is there any odour associated with the water or tank? YES NO
Have there been any bacteriological analyses conducted previously? YES NO

Does the tank appear that it has been cleaned recently? YES NO

Are the tanks easily assessed for the purpose of cleaning and disinfection? YES NO

8/11



EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

8. Conclusions

a. Comments on overall installation:

The WsTAuNTod S _oF &Geod [@Mltl.a'\"f';f t<d_Rorw
LWOZEman s e 42‘ | ST A ord

b. Recommendations:

Ids’m—-«, et eI T Accoro e Lo [QA‘T&:-WQ-

St UV NSt ATioa) o INSTHC
U\ [Mﬁ?‘ ss CG*LT'((’{A} Te St "'—l':oco T’ﬂuzcweﬂ]
Ju.um B-—kusum,/ C;—ﬁett‘—t'\'l—o(lldh-ﬂoﬂ o
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9/11



£3
SAD) o O;ZU;'
(15
s Field. Report o0
| H ] N .
\-‘..3 - . ) 7 \c :“vz -
/i PN T A Started/X@ Q. Pu.. . 198
WHITEHORSE Y.T.%9
PH. 633-3070 .
P.O. BOX 4391 Comp’leted/.l/p. TR S 192
WHITEHORSE, YUKON
NAME AND ADDRESS OF CLIENT DESCRIPTION QF WORK_ LOCATION OF WORK
. br]/7 L
Z 7,—: é' . ‘Sé 3,/0
BQ aeler Q. ree K : .
FORMATION LOG - TIME
FROM | 70 | FORVATION DESCRIPTION OF WORK DATE | FROM 70 | HOURS
MOVE - ; ,
'fyaua/ Yoo, Ry ioo |/2t0p 4
i 70 0O O S e P < 1/ Liod |Rop| 7
g 125 | G, /1200 lgion|
25 128 | C . CAbls. - '
?S/ 9.? G/ay Qrv-. I/:4/
32 197218 ~. Sodve s/t
Y Dozl @v. Side vl _ Wew. 3 (800 |From] 2. 27
' __Se” Scoeaw. v %% Yool |
J)M /a/o . : X .0."30 /[ :20 3
o 2Zone. o LL. o [:% 1200 lo.87
erd. of Cas‘lng_& Pipe Remarks:
Size |Type | Size |Type :
. _./"' D\-n:ue_. 5402—
Feet | Inch | Feet | Inch o S‘/o'f'
/0{/' éh /= Szf ‘6/']L11°1;\
My ise 1Ld§lﬁl‘° gec Ke~r.,
20 6Ll
Static Level . Tota_T ‘Rig Time " hrs.
Ground Level Total Standby hrs.
Top Of Casing Drilling Mud sacks
SIGNATURES
MIDNIGHT SUNL-’$“7‘I'“°'V”°"‘ CLIENTS S
{
TITLE.everen. Cean. ey, TITL

Witlow Printers



EBA File: 1260002.003

Site 3123 — Beaver Creek Grader Station

August 2005

05/07/27+

Photo 0518: 3123 Beaver Creek Grader Station maintenance garage (back left),
wellhead (front left), above ground used oil storage tank (back right)

5L 05107127

05/07/27

Photo 0520: 3123 Leach pit (centre), maintenance garage (left), wellhead
enclosure (back centre)

Photo 0515: 3123 Heating fuel and tar above ground storage tank




EBA File: 1260002.003 Site 3123 — Beaver Creek Grader Station

August 2005

05/07/27

05/07/27

Photo 0073: 3123 In-line filter

Photo 0074

: 3123 Pressure tank and pump controls
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July 2005

Building # 3125

DISTRIBUTION & TREATMENT SYSTEM DATA

Western Region — Beaver Creek Air Terminal Building

ltem | Description Manufacturer Model Part No. | Serial No. | Size
' | Sus A Mosdazcs | Wlizasey 834 | 4" -lop7
z /égssuzg Tonk | Chmiclose |Fe /22

flssieec Svren | Seompe G- = ZHP- Te"wer
: %M Spuca g ont d-/wﬂr 2% -k NOT
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7
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10




TABLE 3125- 1: SUMMARY OF BACTERIOLOGICAL RESULTS

Number of |Time Period| Any Positive | Fraction of | Any positive Most Recent Is Most
Sampling over which |Total Coliform| Positive |E.Coliresuits?| Sampling Event |Recent Result
Events Sampling Results? Total (yes or no) Available for Positive?
was Done | (yes or no) Coliform EBA Review
Results vs.
Total
Sampling
Events
Building # |Building Name
Beaver Creek Air Sept-04 to
3125|Terminal Building 9 Jun-05 yes 19 no 16-Jun-05 no
Al



Table 3125-2: Water Quality Results
Building 3125 - Beaver Creek
SOURCE: Air Terminal Building
Location/ Resident Beaver Creek
Address
Treatment None
Disinfection None GCDWQ Criteria
Source of Water On-site well
Additional
Purpose of Sampling Base Line | Base Line | Analytical
Washroom
Sample Location tap
F)ale Sampled 21-Sep-04 | 15-Jun-05 | 27-Jul-05 Lower Upper Limit
Physical Tests (ALS) AO MAC AQ
[Colour {CL) 7 <5.0 - 15
[Conductivity  (uS‘cm) 290 -
Total Dissolved Solids 156 171 - 500
[Hardness _caco3 137 126 - AO >200 = poor, > 500 unacceptable®
lEH 8.29 8.16 - 6.5 8.5
Turbidity  (NTU) e 4000329 S 11 1 5
fuv Absors 0.0060
% UV Ti 98.6
IDissolved Anions (ALS)
jAIkatinity-Total CaCO3 120 118 -
Chloride _ Ci <0.5 0.62 - 250
§Fluoride  F <0.05 0.059 - 1.5
Silicate  Si04 -
Sulphate S04 28.9 32.6 - 500
Nitrate Nitrogen N 0.2 0.22 - 10
Nitrite Nitrogen N <0.05 <0.10 ~ 3.2
tAmmonia Nitrogen N -
Total Phosph PO4 -
Total Metals (4LS)
Al T-Al <0.005 <0.010 -
lAntimony _ T-Sb <0.0002 | <0.00050 - 0.006
Arsenic _T-As 0.0006 0.00041 - 0.025
Barium  T-Ba 0.011 <0.020 - 1
Boron  T-B 0.026 <0.10 - 5
Cadmium _ T-Cd <0.00001 | <0.00020 - 0.005
Calcium __T-Ca 39.3 -
Chromium _T-Cr 0.0005 <0.0020 - 0.05
Copper _ T-Cu 0.059 0.102 - 1
lron  T-Fe 0.27 0.209 - 0.3
| P 0.0014 0.0010 - 0.01
Im: TMg 6.67 -
ang: T-Mn 0.014 0.0090 - 0.05
Moy T-Hg <0.00020 - 0.001
Potassium _T-K 1.08 -
Selenium _T-Se <0.0010 - 0.01
Sodium _ T-Na 3.0 2.5 - 200
Uranium _ T-U <0.0005 0.00030 - 0.02
Vanadium _T-V -
Zinc T-Zn 1.47 1.02 - 5
[Organic Parameters
[ Tannin and Lignin <0.10
Total Organic Catbon_ C 0.90
Extractable Hydrocarbons
fePuio-1e <0.30
EPH19-32 <1.0
LEPH -
HEPH -
Field Chemistry {(EBA)
i 8.31 6.5 8.5
TDS (ppm) 127 500
EC (uS/cm) 251
Temperature (°C) 17.5
Free Available Chlorine
Notes:

A. Guidelines indicated for hardness are not COWQG, rather they are general aesthetic guidelines
- exceedences are indicated in yeflow highlighting.

lalics and underline indicates exceedence of proposed MAC (ie. arsenic)

Bold with Yeliow highlighting indicates exceedence of CDWQG Aesthetic Objective {AQ)

Bold Underline with Yellow highlighting indicates exceedence of COWQG MAC

Results are expressed as milligrams per litre except for pH and Colour (CU)
Conductivity (umhos/cm),Temperature (°C} and Turbidity (NTU)

< =Less than the detection limit indicated.
AQ = Aesthetic Objective

MAC = Maximum Acceptable Conceritrau‘on (Health Based)



EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

SMALL PUBLIC WATER SYSTEM ASSESSMENT

Inspector: &y ain Martin Date JSuly 27, Z&e4
WELL ID # Owner Location Description
’31 7/11)/ YT@ geo\\/(’.r-- CmeK A-'rpar’-‘[' TCFM:"’M\ ’ K///Jf’g,q

1. Well Location and Potential Contaminant Sources

a. General location of well: (Community, Subdivision, etc.)
g Qo e (,J’“f,é k

b. Specific location: (Road or street, Building number, name of owner and/, legal description,
Mr"t ,Z OL[ A’,“\SV\"\ }—I’f&lh Wiy .
|v 4 [4

c.GPSlocation: N (919567 E 507085 elv 654w, 1 §w

d  Is there electric power? &:Yes LI No

e Isthere outside water access? m Yes [ No
but M3 " locihe QL &N,loéuf@ On § ,'CJQ O{: I -'}c)fh@
P

f.  Does the well system have:

115 or more service connections to a piped distribution system ? If so how many

[ 5 or more delivery sites on a trucked distribution system? If so how many
e,

g Nearest building, specify _A'v por d teviminal buildin 5

h. Distance from well to building _~ +W

i.  Ifthere is an effluent disposal field, is its location known? :K] Yes [JINo
j.  Distance from well to nearest point of known field: ™~ 596 (90 do fonk)

k. Well location relative to field:  [J upslope O downslope L] 1ateral

1/11
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1. Isthere any part of a sewage disposal system(s)or other potential sources of pollution that may pose a

health and safety risk within 30 m? Yes [ No
bepltic s ok @ 9 m ond sevice tnes 30w

m. Isthe well located within 300 m from a sewage lagoon or pit? Hyes XNNo onlik le/

n. Is the well located within 120 m from a solid waste site or dump, cemetery? L[] Yes B] No
vn l 1‘“ 4 ]7
o. Is the infrastructure protecting the wellhead, pumphouse, storage tank and/or water treatment

plant designed and secured to prevent:

Unauthorized access by humans? [ Yes IE No Entrance by animals? M Yes [ No

UT\IOL\/EQ erclesice
p. Is well site subject to flooding? 1 Yes ‘ZNO

q. Isthe well site well drained? [ ves m No 0o ined around weithead i Flat

- o!fo-/no\q £

r.  Isthere a buried fuel tank on the property? Oyes [ONo
If yes, is it O in use [] abandoned

Is the location known? [ ves O o
Distance from the well to known buried tank

s.  Are there any other known contaminant sources on the property?

[ ves [J No Describe

If yes, specify the source: [] dump [ sewage lagoon [ cemetery [ other

Potential Source 1: A5 ; Distance from well to Potential Source 1: § »

Potential Source 2: /! druw.¢ ; Distance from well to Potential Source 2: 50 i,

Potential Source 3: VeWc ' por K/ AA ; Distance from well to Potential Source 3: 0.

Potential Source 4: alrer «‘i* m c-\{‘l/f‘w:\, Distance from well to Potential Source 4: 5 m
Avs w5 ; \) e €v?\ g*armse /O*fom wAHhtn 39m

t.  Are there other wells on this property? [] Yes m No

How many? O inuse [Jabandoned [ require proper sealing

2/11
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2. Well and Wellhead information:

a. When was well installed? Year vnKwew Month

b. Type: Wdrilled [dug Osandpoint [ other

c. Is there adrillers log for the well: O ves gl No

d. Isthereasurfacesealto 6m [] Yes @/ No [ unknown X unlikely

e. Surface casing: O ves Diameter Xl No

f.  Well casing: Diameter 5 ¢en  Material: IZ] steel [ plastic Dl concrete

g. Depthofwell: unknown 0 measured (if possible) O reported O fromlog

h. Static water level below ground:__un Knaww

[0 measured (if possible) O reported O from log O flowing

i.  (If granular) Is the well completed: O open end casing [Jwith a well screen

O] with slotted pipe 0 unknown  other _vnKnoww

j-  (If bedrock) Does the well have a liner? Oyes O No Osteel [ plastic

k. Ifthereisawell screen: length V" Krown slot size(s)
Location of screen: from to from log reported
1. Is there a sump below the screen? O ves CNo vnhirow [N

m. Isthewellhead: [J in pumphouse m in pit O pitless adaptor [ in a building
Concrete pr’}'

O in a wooden enclosure other, describe

n. If the well head is located in a wooden enclosure,
3/11
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i. Is the well head below grade? describe in detail —~ I 15 n below 9rs de

il.  Are there signs of ponding on the enclosure(e.g. water stains, etc.)?m Yes [1 No

iii. Isthe wellhead enclosed by fiberglass insulations? [ Yes O No

iv. Any evidence of rodents? Specify No

v. Does the well casing have a proper seal cap? IZ] Yes [ No

. 1
. " 4 Prow
If no, describe condition ¢ " ° © @qu’”— s
1

A

3. Water Supplying This Well:

a. By definition is the water from a surface water source or under the direct influence of surface water?
E Yes [ No [ farther investigation required.

If yes is there treatment or disinfection [] Yes [ No

Explain (filtration, disinfection etc...)

4. Aquifer Supplying This Well;

/
a. Theaquiferis: [ bedrock E granular sediment ]  unknown
1; %e l\/

b. Does water level and/or well capacity show seasonal fluctuation? O ves m No

Urx”kel/

[

Pump Installation:

a. Isthe well equipped with a pump? &lyes [ No
b. Type of pump: [Jhand @electric submersible [ jet

[ shallow well centrifugal [ other,

c. Description: Manufacturer Model

horsepower capacity voltage

4/11
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d.

c.

6

Date installed: By:

For submersible pump, depth of setting below surface

Drop pipe for submersible pump: L] steel a plastic  [iKe N
Pump delivers water to: ™ pressure tank [] elevated tank [ other
Are there automatic pump controls: m Yes ] No

\

Is there provision for taking water samples before water reaches storage?D Yesm No

Is there a water meter on the system? [ Yes Kl No

Is the pump and piping protected from freezing? M Yes L No

. t ,‘,_v i ,, .
If yes, describe: Trewtaton Ld heor “rece

Comments on pump installation:

. Conclusions

a. Comments on overall installation:

b.Recommendations:

5/11
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InSpector "36& T Acgissee Date_ Juiy 26 los
WELL ID # Owner : Location Description
22 NT & Beavere Cleew . AgPoerx

6. Water Treatment

a. Iswell water treated? [ Yes B/ No; Type of treatment:

[ chlorination [ iron and or manganese removal [ other

b. Is water entering plumbing or piped distribution system treated with chlorine or another treatment that is

as effective as chlorine used to achieve disinfection throughout the system? ~

[ Yes [ No Ifso how
c. Iftreated with chlorine, is the free residual Chiorine cdncentration less than 0.2 mg/L

O Yes B/No reading.

Tested at . _(location)

e

Is testing for chlorine residual concentration done at the tap (eg. Kitchen faucet) or from representative

points in a piped distribution system, including a point from tap at the end line

O Yes IZ’ No If yes how often?

e. Ifthe drinking water is being transported by water delivery truck does it have a minimum chlorine free

residual of 0.4 mg/L at the time of fill. [] Yes IZ/No

7. Water Quality (observations):

a. Does the water stain plumbing? Dyes [ No dslight [ severe

Type of stain: [ brown E(red O ble;ck
b. Does the water contain sediment? [JYes [INo [ occasional [J constant

¢. Isthere an unpleasant odour? O Yes M No 0O BHs [ Other

6/11
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d. Isthere an unpleasant taste? [dyes [UNo [lbrackish [1 Other

e. Isthere a history of bad bacterial analyses? [ Yes [ No ?
f.  Isthere a chemical analysis? [0 ves [ No Dadequate ] incomplete

g. Is there analysis of trihalomethanes (THMs) where the water source is a surface water supply or a well

/
under the direct influence of surface water? [] Yes 4 No

h.  Isthe drinking water tested daily with an accurate reading chlorine test kit capable of reading in the

range 0 to 3.5 mg/L of free chlorine residual in increments of 0.1mg/L? [ ves [ No unknown

i, Ifyesis the test performed in accordance with manufactures directions? [ ves D/No J unknown

J-  Isarecord of the date, time,name of person performing the test and results of the drinking water sample

kept? O vYes E(No

TANK AND PIPING DETAILS
Tank Room
Is there a water tank? Yes No Details: PZ-‘;S wee —{ AIK
Where is it located?
Comments: ) “EZ.H’APJ leat 299 A

Is the room in which the water tank is located heated to maintain an optimum temperature of 4°C
for stored water?
NO

omments:

Are there windows in the add-on that may allow direct sunlight onto the water holding tank? YES
NO

Comments:

Are there other heat sources near the tank? YES NO
Comments:

Is there waterproof flooring with a sealed base to contain spills? YES NO
Comments:

711
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Overall Tank

What are the tank size and dimensions?

What material is the tank ¢onstructed of?

Is tank and associated piping constructed of safe materials (i.e. CSA approved and material that does
not affect the taste of the water)? YES NO

Comments:

Tank Inlet, Outlet and Lid
Is there adequate access on the tank for cleaning (i.e. min 15” access lid)? YES NO

Does the lid have a tight seal and is it watertight when closed? YES NO
Does the tank have an overﬂbw or high level whistle? YES NO

Is the water tank drain accessible? YES NO

WATER TANK AND WATER QUALITY CONDITION

Are there signs of staining of biblfouling? YES NO
Comments:

Is there any sediment or scum in bottom of tank? YES NO
Comments:

Is there any odour associated with the water or tank? YES NO
Have there been any bacteriological analyses conducted previously? YES NO

Does the tank appear that it has been cleaned recently? YES NO

Are the tanks easily assessed for the purpose of cleaning and disinfection? YES NO

8/11
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8. Conclusions

a. Comments on overall installation:

/5,06 (N STALNITON 5 oF '{7,000 @aﬁ‘uﬂ;/
1< é 7 /. s /S o

7 /Zé‘m-fﬂ;g:}:n//’ .

b. Recommendations:

/A/ffﬂ"f— %fﬂ?c;‘//'//: /; ED e /PSP 7: /Szr

Rt STEArirzeR KA/SFSS' Ce.-n——F/ea)

/W= TRz ﬁ?ﬂﬂ(oﬂérﬂ—ﬂtz’ /v S'/AZ/L/'Z&:?C

T Sy iy e oed /@Dqlﬂ-e—m EnvTS.

911



EBA File: 1260002.003 Site 3125 — Beaver Creek Airport Terminal Building August 2005

05/07/27

05/07/27

Photo 0529: 3125 trminal building re) IIhea enclosure (left), above
ground fuel storage tank (right)

05/07/27




EBA File: 1260002.003

Site 3125 — Beaver Creek Airport Terminal Building

August 2005

05/07/27

Photo 0532: 3125 Manhole to septic system

Photo 0081: 3125 Point of entry and pressure tank
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(...1-1260002.003

July 2005

Western Region — Beaver Creek Health Centre

Building # 3964

DISTRIBUTION & TREATMENT SYSTEM DATA

Item

Description

Manufacturer .

" Model

Part No.

Serial No.

Size

3«5 Ot.gwt.ﬂ

UN Ko ol

*a lto-

4N <. g.
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I,O,xzcs
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TABLE 3964- 1: SUMMARY OF BACTERIOLOGICAL RESULTS

Number of |Time Period| Any Positive | Fraction of | Any positive Most Recent Is Most
Sampling over which |Total Coliform| Positive |E.Coliresults?| Sampling Event |Recent Result
Events Sampling Results? Total {yes or no) Available for Positive?
was Done | (yes or no) Coliform EBA Review
Results vs.
Total
Sampling
Events
Building # |Building Name
3964 (B:z?\fer Creek Health 9 Siitrfgsto no 0/9 no 16-Jun-05 no

=




Table 3964-2: Water Quality Results

Building 3964 - Beaver Creek
SOURCE: Health Centre
Laocation/ Resident Beaver Creek
Address
Treatment None
Disinfection None GCDWQ Criteria
Source of Water On-site well
' Additional
Purpose of Sampling Base Line | Base Line | Analytical
‘Washroom
Sample Location tap
rDate Sampled 21-Sep-04 | 15-Jun-05 | 27-Jul-05 ] Lower Upper Limit
lPhysicaI Tests (ALS) AO MAC AO
Colour (CU) <5 <5.0 - 15
Conductivity  (uS:cm) 515 -
Total Dissolved Solids 259 316 - 500
Hardness __ CaCO3 34 255 - AQ >200 = poor, > 500 unacceptable®
pH 8.06 8.13 - 6.5 8.5
Turbidity  (NTU) 16 0.74 - 1 5
JUV Absorbance 0.0130
% UV Transmittance 97.0
Dissolved Anions (4LS)
Alkalinity-Total  CaCO3 191 218 -
Chloride  C1 17.4 16.2 - 250
JFluoride F <0.05 0.048 - 1.5
Silicate  SiO4 -
Sulphate S04 32.4 37.1 - 500
INitrate Nitrogen_ N 0.6 0.61 v- 10
Invitrice Nitrogen N <0.05 <0.10 - 32
A ia Nitrogen N -
Total Phosph: PO4 -
| Total Metals (4L5)
Alumi T-Al <0.005 <0.010 -
Antimony _T-Sb <0.0002 | <0.00050 - 0.006
Arsenic  T-As 0.0003 0.00026 - 0.025
IBarium  T-Ba 0.052 0.050 - 1
[Boon T 0.027 <0.10 - 5
Cadmium _T-Cd <0.00001 | <0.00020 - 0.005
[Calcium  T-Ca 83.0 -
Chromium _T-Cr 0.0011 <0.0020 - 0.05
fcopper  T-Cu 0.140 0.0678 - 1
Jion  T-Fe 0.15 0.052 - 0.3
| 0.0013 | 0.0040 - 0.01
IMagnesiom T-Mg 11.6 -
IMang T-Mn 0.008 0.0096 - 0.05
Mercury  T-Hg <0.00020 - 0.001
Potassium T-K 1.45 -
fseleium _ T-Se <0.0010 - 0.01
Isodivm ~ T-Na 5.0 - 200
Uranium __T-U <0.0005 | 0.00037 - 0.02
Vanadi T-V -
Zinc  T-Zn 0.485 0.176 - 5
Organic Parameters
Tannin and Lignin 0.10
Total Organic Carbon_ C 1.41
{Field Chemistry (EBA)
H 7.68 6.5 8.5
TDS (ppm) 297 500
IEC @s/em) 593
ITcmpcramre C) 14.7
IFree Available Chlorine
Notes:
A. Guidelines indicated for hardness are not CDWQG, rather they are general aesthetic guidelines
- exceedences are indicated in yellow highlighting.
Itatics and underline indicates exceedence of proposed MAC (ie. arsenic)
Bold with Yellow highlighting indicates exceedence of CDWQG Aesthetic Objective (AO)
Bold Underline with Yellow highlighting indicates exceedence of COWQG MAC
Results are expressed as milligrams per litre except for pH and Colour (CU)
Conductivity (umhos/cm}, Temperature (°C) and Turbidity (NTU)
< = Less than the detection limit indicated. A
AO = Aesthetic Objective Y =

MAC = Maximum Acceptable Concentration (Health Based)
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SMALL PUBLIC WATER SYSTEM ASSESSMENT

Inspector: Ryon Mot | ke Lele! Date v ";/ 27 Zoos
7
WELL ID # Owner Location Description
349 5“‘{ YTG @ec\vcr- Creeh Heglth Ceh?ir;f‘

1. Well Location and Potential Contaminant Sources

a. General location of well: (Community, Subdivision, etc.)
ecver Cree k

b. Specific location: (Road or street, Building number, name of owner and/, legal description,

c. GPS location: 1% 6916660 E 5 6 €% G 9,

d Isthere electric power? Kj Yes L No

e Is there outside water access? EI Yes I nNo

f.  Does the well system have:

115 or more service connections to a piPed distribution system ? If so how many
Beover Cree,k' Heelth Centr 2

[ 5 or more delivery sites on a trucked distribution system? If so how many

8. Nearest building, specify 8 ee~ver Creek Heo [th Centre

h. Distance from well to building %

i.  Ifthere is an effluent disposal field, is its location known? ﬁ Yes [dNo
j.  Distance from well to nearest point of known field: | - 71 w

k.~ Well location relative to field: 1 upslope [] downslope [ﬁ lateral

-
e

Ani
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L.

Is there any part of a sewage disposal system(s)or other potential sources of pollution that may pose a

health and safety risk within 30 m? M Yes I No

5(’p%5c' Yok @ ~10.,., Vi ¢t dor RQCGp’}\’YOY\ Cel.».%,fe Se’p‘fr’lcr @ ¥
[ )

m. Is the well located within 300 m from a sewage lagoon or pit? [ Yes E No o like! I

n

e

Is the well located within 120 m from a solid waste site or dump, cemetery? O Yes HWNo ..

Is the infrastructure protecting the wellhead, pumphouse, storage tank and/or water treatment

plant designed and secured to prevent:

Unauthorized access by humans? (0 Yes I No = Entrance by animals? [ Yes X No

E”<-1~05ure, UhZOcV\eé AC-(QSS {3055;&;(16
Is well site subject to flooding? [ Yes XNo
Is the well site well drained? EYes U No

Is there a buried fuel tank on the property? [ Yes X No
If yes, is it [ in use [ abandoned

Is the location known? [ Yes I No
Distance from the well to known buried tank

Are there any other known contaminant sources on the property?

gYes [] No Describe

If yes, specify the source: L dump O sewage lagoon O cemetery [ other

Potential Source 1: 1w 300\” LA _; Distance from well to Potential Source 1: ~Q,

Potential Source 2: F"Q!; ol l-, P vt ts"";SDistance from well to Potential Source 2: ~ZC .~

Potential Source 3: AS@L olf ¢ I« ; Distance from well to Potential Source 3: 1 0.

Potential Source 4: ; Distance from well to Potential Source 4:

Are there other wells on this property? [ Yes MANO

How many? (Jinuse [ abandoned [J require proper sealing

2/11



EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

2. Well and Wellhead information:

a. When was well installed? Year vYw Minowi Month

b. Type: X drited [ dug [sand point L] other

c. Isthere a drillers log for the well: O ves ,Z[ No

d. Isthere a surface sealto 6m [  Yes IZ/ No [ unknown E ﬁnlikely

e. Surface casing: O Yes Diameter El No

f.  Well casing: Diameter / e Material: m steel [ plastic Cconcrete

g. Depthofwell: vh Know [ measured (if possible) [ reported [1 from log

h. Static water level below ground: y« Unov n

] measured (if possible) O reported O from log O flowing

i.  (If granular) Is the well completed: O open end casing Clwith a well screen

[ with slotted pipe g unknown  other

j.  (If bedrock) Does the well have a liner? [yes [ No [steel X plastic ! k 6/7/

k. Ifthereis a well screen: length v Ao slot size(s)
Location of screen: from to from log reported
. Is there a sump below the screen? [ ves 1 No
Unkingw

m. Isthe well head: [] in pumphouse E inpit [] pitless adaptor [J ina building

ﬂ in a wooden enclosure other, describe

n. Ifthe well head is located in a wooden enclosure,
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i.  Isthe well head below grade? describe in detail ~ 1019w below. are de

ii.  Are there signs of ponding on the enclosure(e.g. water stains, etc)?d Yes X No

iii. Is the wellhead enclosed by fiberglass insulations? mYes O No

. . . P |
iv. Any evidence of rodents? Specify Peccess possikle. Sovae evidence

v. Does the well casing have a proper seal cap? E Yes [ No

If no, describe condition o !'d plaie ¢4 P

3. Water Supplying This Well:

a. By definition is the water from a surface water source or under the direct influence of surface water?

Kl vyes [ No [0 farther investigation required.

If yes is there treatment or disinfection (] Yes [0 No

Explain (filtration, disinfection etc...)

4. Aquifer Supplying This Well:

a. The aquifer is: O bedrock TZ granular sediment O unknown
el ¥

b. Does water level and/or well capacity show seasonal fluctuation? O vYes X No unlike /7

[

Pump Installation:

a. Isthe well equipped with a pump? R yes O No
b. Type of pump: Ohend Helectric submersible [ jet

O shallow well centrifugal O other,

c. Description: Manufacturer Model

horsepower capacity voltage
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d.

c.

6

Date installed: By:
For submersible pump, depth of setting below surface
Drop pipe for submersible pump: L1 steel D= plastic 1) Ke L/
Pump delivers water to: X] pressure tank [ 1 elevated tank [ other
Are there automatic pump controls: B ves [ No
Is there provision for taking water samples before water reaches storage?[ ] Yes X No
Is there a water meter on the system? [ ves KI No
Is the pump and piping protected from freezing? Kl ves 0 No
If yes, describe: l\em}- Fre te GCwd - sul a-.’}‘foh
Comments on pump installation:
._Conclusions

a. Comments on overall installation:

b.Recommendations:
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Inspector: 85@1 A AussER ' Date Uuhb{ 26 105
WELL ID # Owner Location Description
A4 YTG. Heammn Centos Padee Clas -

6. Water Treatment

a. Iswell water treated? [ Yes E( No; Type of treatment:

[J chlorination [ iron and or manganese removal O other

b. Is water entering plumbing or piped distribution system treated with chlorine or another treatment that is

as effective as chlorine used to achieve disinfection throughout the system?

(] ves E(No If so how

¢. Iftreated with chlorine, is the free residual chlorine concentration less than 0.2 mg/L

O Yes B/No reading.

-

¥

Tested at - (location) <

d. Is testing for chlorine residual concentration done at the tap (eg. Kitchen faucet) or from representative

points in a piped distribution system, including a point from tap at the end line

O ves B/No : --If yes how often?

e. Ifthe drinking water is being transported by water delivery truck does it have a minimum chlorine free

residual of 0.4 mg/L at the time of fill. []1 Yes [4 No

7. Water Quality (observations):

a. Does the water stain plumbing? Clyes 1 No m/slight [ severe

Type of stain: ] brown E\? red ] black
b. Does the water contain sediment? [ JYes [INo [ occasional [ constant

c. Isthere an unpleasant odour? O ves O No [0 H,S [0 Other
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d. Isthere an unpleasant taste? []Yes o Clbrackish [ Other

e. Isthere a history of bad bacterial analyses? O Yes 0 No ?

f. Isthere a chemical analysis? O ves 0O No adequate [ incomplete

g. Is there analysis of trihalomethanes (THMs) where the water source is a surface water supply or a well

under the direct influence of surface water? [] Yes D/No

h. Is the drinking water tested daily with an accurate reading chlorine test kit capable of reading in the

range 0 to 3.5 mg/L of free chlorine residual in increments of 0.1mg/L? 0 Yes ¥No [0 unknown

i. Ifyesis the test performed in accordance with manufactures directions? O Yes No 0 unknown

j.  Isarecord of the date, time,name of person performing the test and results of the drinking water sample

kept? O Yes L No

TANK AND PIPING DETAILS

Tank Room )
J—

. Is there a water tank? Yes No Details: pﬁ—'gss“ ke ‘ A IC .

Where is it located? -
Comments: AmBuronces  Bannce

Is the room in which the water tank is located heated to maintain an optimum temperature of 4°C
for stored water?
YES/ NO
omments:

Are there windows in the add-on that may allow direct sunlight onto the water holding tank? YES

@

Comments:

Are there other heat sources near the tank? YES N@
Comments:

Is there waterproof flooring with a sealed base to contain spills? @ NO
Comments: '
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Overall Tank

What are the tank size and dimensions?

What material is the tank constructed of?

Is tank and associated piping constructed of safe materials (i.e. CSA approved and material that does
not affect the taste of the water)? YES NO

Comments:

Tank Inlet, Outlet and Lid
Is there adequate access on the tank for cleaning (i.e. min 15” access 1lid)? YES NO

Does the 1id have a tight seal and is it watertight when closed? YES NO
Does the tank have an 6ver_ﬂow or high level whistle? YES NO

Is the water tank drain accessible? YES NO

WATER TANK AND WATER QUALITY CONDITION

v '«'.-’ ¥ ;’__::;:_= pa -2 s;f_‘a 'rlz‘: i

Are there 81gns of staining or blofoulmg? YES NO
Comments:

e i 2 ’ : L -

LSRR fn P -a . A L
i.. L Leh g i . % .
[ v f A T W

Is there any sedlment or scum in bottom of tank? YES NO
Comments:

Is there any odour associated with the water or tank? YES NO
Have there been any bacteriological analyses conducted previously? YES NO

Does the tank appear that it has been cleaned recently? YES NO

Are the tanks easily assessed for the purpose of cleaning and disinfection? YES NO
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8. Conclusions

a. Comments on overall installation:

_Heas Temee Vo Tuweomosts T, No &% pﬁofu;n@cd_,__'_@"
e Tence Stur I~ e Doe Mor 27w
To (e WMoktcina. No [fressawe Chruece on
=y =7,

b. Recommendations:
Blive Hres [2sce [NSTH cenrlon g Cope.
(s s /Mc—r@ Crtree G Tirs  flevwc
A e 71 Curne —  [rsirmec fr2o #o2i7on f~
cf%&/lfllﬂ-r‘om JAP Lr o & 7 4/&-4)( o = fwr)ﬂ;—/
¢ 17t 0P Z—’;?z:ﬂ;‘?o.u TS ST THIE
R erEn Fewr  Crofits L rov st JESTING .
Vot % a2 /gf PPN ep b, Wcét—c /tfl—?nu TR i CE
Y
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Photo 0521: 3964 Wellhead in pit
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Photo 0525: 3964 Looking south at Beaver Creek Grader Station (site 3123) as
seen from wellhead

Photo 0077: 3964 Pressure tank Photo 0079: 3964 Point of entry
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Western Region — Burwash Landing Airport Building
Building # 3201

DISTRIBUTION & TREATMENT SYSTEM DATA

~

Item | Description Manufacturer Model Part No. Serial No. Size
" | e Pam Mowagew. | MIc-So z93q | 2 H#
? (fes; ue€ Traly CHaLLgwgen VC,"éG
| Mt i Soei | Souare D Fxz-2 24 Ie o]
) Plessus Cpuce| Mar o+ 2N © o AT 26 . Y"NP]
5
6
7
8
9
10




TABLE 3201- 1: SUMMARY OF BACTERIOLOGICAL RESULTS

Number of |Time Period| Any Positive | Fraction of | Any positive Most Recent Is Most
Sampling over which {Total Coliform| Positive |E.Coliresults?| Sampiing Event |Recent Result
Events Sampling Results? Total (yes or no) Available for Positive?
was Done | (yes or no) Coliform EBA Review
Results vs.
Total
Sampling
Events
Building # _|Building Name
Burwash Landing Sept-04 to
3201 |Airport Building 11 Jun-05 yes 2111 no 16-Jun-05 no
=



Table 3201-2: Water Quality Results

Building 3201 - Burwash
SOURCE: Landing Airport Building
Locatios/ Resident Burwash Landing
Address
Treatment None
Disinfection None GCDWQ Criteria
R isinteciic
Source of Water On-site well
Addivionat
Base Line | BascLine | Analytical
Kitchen tap
21-Sep-04 { 15-Jun-05 | 28-Jul-05 Lower Upper Limit
Physical Tests (ALS) AO MAC AO
Colour (4] <5 <5.0 - 15
“ondugtivity _ (uS/cm) 622 -
Total Dissolved Sofids 370 402 - 500
ininess (203 334 3 - ___}AO>200 = poor, > 500 unacceptable™
IEI( 195 8.20 - .65 &35
Turbidity _(NTU) 0.40 0.64 - 1 S
UV Absorbace 0.119
* UV Transmiittiance 76.0
Diswived Anions (1LS)
Allalinity Totl _ CaCOd 243 241 -
Chioride _ Ct 6.6 4.23 4.36 250
Huoride K 018 0.238 - 1.5
F‘l’ulc S04 -
Sulphate S04 898 993 - 500
Nitrate Nitrogen N 1.7 1.44 1.59 10
[Nitrite Nitrogen N <0.05 <0.10 <0.0010 32
Ammoniz Nitrogen N 0.020
Total Phosphiate  PO4 -
‘otel Metals (41.5)
0.006 <0.010 -
0.0003 | <0.00050 - 0.006
0.0006 0.60037 - 0.025
0.038 0.025 - i
0.062 <0.10 - 5
<0.00001 § <0.00020 - 0.005
918 -
0.0008 <0.0020 - 0.05
0.793 0.645 1
A 0.059 - 0.3
0.0004 0.0012 - 0.01
24.2 -
<0.005 <0.0020 - 0.05
<0.00020 - 0.001
442 -
0.0011 - 0.01
5.9 53 - 200
0.0024 0.00220 - 0.02
0.012 <0.0950 - 3
- 0.1
- 0.006
- 0.025
- 1.0
- 5
- 0.005
- 0.05
0.647 1.0
- 0.3
- 0.01
- 0.05
- 0.001
- 0.01
& - 200
Uranium __ D-U - 0.02
[Vanadium D-V -
zinc___D-7n - 50
Organic Parsmeters
Tannin and Lignin 0.13
Total Orpanic Cartxn € 71.14
E xtructable Hydrocarhons
EPHIO0-19 <0.30
EPI119-32 <L0
LEPH -
IlﬂEPH -
195 6.5 8.5
284 500
575
48
Notes:
A. Guidefines indicated for hardness are not COWQG, rather they are general eesthetic guidelines
- exceadences are indicaled in yallow highlighting.
ftafics end underine indicales exceedence of proposed MAC (is. arsenic)
Bold with Ysllow highlighling indicates exceedence of COWQG Aesthetic Objective (AO)
Bold Undetline with Yellow highBghting indicates exceedence of COWQG MAC
Resulls are expressed as miligrams per htre except for pH and Colour {CU)
[ v )T (°C) and Turbidity (NTU)
< =Less than the detection limit indicated. -
AO = Aesthetic Objective o ==

MAC = Maximum Acceplable Concentration (Health Based) eOQ
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SMALL PUBLIC WATER SYSTEM ASSESSMENT

Lobce Leben Date_3Suly 28 2ees
WELL ID # Owner Location Description
’SZO 1 Y7 6 @uf‘w«sh A"’po/“?"" Bui]c!)'v\Q .
M iy

1. Well Location and Potential Contaminant Sources

a.  General location of well: (Community, Subdivision, etc.)
gu e § h

b. Specific location: (Road or street, Building number, name of owner and/, legal description,
rwesh  Aivperd

c.GPSlocation: N EROES4 M E60L217 oy 602w &

d Is there electric power? M Yes O No

e Is there outside water access? M Yes O No

f.  Does the well system have:

[115 or more service connections to a iped distribution system ? If so how many
p
Burweash A p ord
[ 5 or more delivery sites on a trucked distribution system? If so how many
g Nearest building, specify Burwesh Airpord  Terw i ol Botlding

h. Distance from well to building ~ { »~

i.  Ifthere is an effluent disposal field, is its location known? M Yes [INo
j. Distance from well to nearest point of known field: 23w *o ton k ,, Freld @ ~1om

k. Well location relative to field: [ upslope g downslope [ 1ateral
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-

1. Isthere any part of a sewage disposal system(s)or other potential sources of pollution that may pose a

health and safety risk within 30 m? B/Yes O No

m. Isthe well located within 300 m from a sewage lagoon or pit? [ Yes ET No unIvke ’m/ :
n. Isthe well located within 120 m from a solid waste site or dump, cemetery? [ Yes H No wunlvke! >

o. Isthe infrastructure protecting the wellhead, pumphouse, storage tank and/or water treatment

plant designed and secured to prevent:

Unauthorized access by humans? Bd Yes [dNo Entrance by animals? [J Yes & No

Costencd shoe Woeden enclosore Wit mouse. dropp inss
e it P

p. Is well site subject to flooding? [ ves ENO

q. Isthe well site well drained? K ves [J No

r.  Isthere a buried fuel tank on the property? [ Yes K] No vw ke by
Ifyes, is it [ inuse [] abandoned

Is the location known? [ Yes [dNo
Distance from the well to known buried tank

s.  Are there any other known contaminant sources on the property?

E/Yes [J No Describe

If yes, specify the source: ] dump O sewage lagoon [J cemetery [ other

. . . )
Potential Source 1: AST ; Distance from well to Potential Source 1: »‘{\'O“Y")
Potential Source 2: ; Distance from well to Potential Source 2:
Potential Source 3: ; Distance from well to Potential Source 3:

Potential Source 4: ; Distance from well to Potential Source 4:

t.  Are there other wells on this property? m Yes Dl No
\

How many? [Jinuse ¥ abandoned [ require proper sealing

~ e Fr-ow c,;.“glr.'v? we il
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2. Well and Wellhead information:

a.

When was well installed? Year LnHngwn Month

Type: gdrilled Ol dug Csand point [ other

Is there a drillers log for the well: O Yes m No
Is there a surface sealto 6m [1  Yes [ No [ unknown K] unlikely

Surface casing;: OJ Yes + Diameter , & No

Well casing: Diameter IS cn Material: E steel [] plastic Cconcrete

A

Depth of well: ! ¥, | IZI measured (if possible) [ reported ] from log

Static water level below ground: 8 3 5

Kmeasured (if possible) Ol reported 0 from log O flowing

(If granular) Is the well completed: O open end casing Clwith a well screen

[ with slotted pipe g unknown = other

(If bedrock) Does the well have a liner? Dyes O No Osteet I plastic

If there is a well screen: length Ui Wingw n slot size(s)
Location of screen: from to from log reported
Is there a sump below the screen? O vYes O No

Is the well head: [] inpumphouse [ inpit [] pitless adaptor [J in a building

E in a wooden enclosure other, describe

If the well head is located in a wooden enclosure,
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\
e

RUN 1
i.  Is the well head below grade? describe in detail v ¢ s wo

dp

il.  Are there signs of ponding on the enclosure(e.g. water stains, etc.)?B Yes [ No
Sov-e

iii. Is the wellhead enclosed by fiberglass insulations? KRyes [0 No

iv. Any evidence of rodents? Specify Mov Se dr opf he &
-

AL

v. Does the well casing have a proper seal cap? [ Yes X1 No

If no, describe condition Nowe prese ~t well 15 0p¢n
\ f

2

3. Water Supplying This Well:

a. By definition is the water from a surface water source or under the direct influence of surface water?

E Yes O No [ farther investigation required.

If yes is there treatment or disinfection [J vYes K] No

Explain (filtration, disinfection etc...)

4. Aquifer Supplying This Well:

a. Theaquiferiss [ bedrock IZ granular sediment (] unknown
{‘{ M F (\/

b. Does water level and/or well capacity show seasonal fluctuation? ] Yes B No un v le!

/

[

Pump Installation:

a. Isthe well equipped with a pump? Eyes [ No
b. Type of pump: [hand [electric submersible Kl jet

[ shallow well centrifugal [] other,

c. Description: Manufacturer Model

horsepower capacity / \ voltage
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d.

<.

Date installed: By:

For submersible pump, depth of setting below surface

Drop pipe for submersible pump: Ksteel ] plastic

Pump delivers water to: E/pressure tank [1 elevatedtank [ other

Are there automatic pump controls: E/Yes L1 No

Is there provision for taking water samples before water reaches storage?L_.J Yes No

Is there a water meter on the system? L1 Yes E’ ‘No

Is the pump and piping protected from freezing? K Yes L] No

If yes, describe: ket +ro. ce cw\C}/ {a S ForH qw

Comments on pump installation:

6. Conclusions

a. Comments on overall installation:

b.Recommendations:
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I\f;cto; ‘ t_ _ .‘ < : Date -:]Hl—\( 2.8 ! 05
WELL ID # Owner Location Description
320\ YT& BuewncH Levpws  Mrpec
6. Water Treatment
a. Iswell water treated? [ Yes E( No; Type of treatment:
[ chiorination [ iron and or manganese removal O other
b. Is water entering plumbing or piped distn'bﬁtipn system treated with chlorine or another treatment that is
as effective as chlorine used to achieve disinfection throughout the system? -
[ ves [3/ No If'so how
c. Iftreated with chlorine, is the free residual chlorine concentration less than 0.2 mg/L
O ves D/No reading.
Tested at (location)
d.

o

Is testing for chlorine residual concentratign done at the tap (eg. Kitchen fquc;‘:t) or from representative

points in a piped distribution system, incllf&ing a point from tap at the end fine

O ves B/No_ e If yes how often?

If the drinking water is being transportéd by water deliv;y;.lck does it have a minimum chlorine free
N

residual of 0.4 mg/L at the time of fill. O ves 0

Water Quality (observations):

Does the water stain plumbing? Cyes [ No Jslight O severe

Y
Type of stain: O brown G/red [J  black
Does the water contain sediment? [1Yes B/No [J occasional [0 constant

Is there an unpleasant odour? [1 Yes [4 No [0 H,s [ Other

S
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d. Is there an unpleasant taste? Ovyes E{No Obrackish L1 Other

e. Isthere a history of bad bacterial analyses? 7 O ves O No
f.  Is there a chemical analysis? 7 O ves O No Dadequate O incomplete

g. Is there analysis of trihalomethanes (THMs) where the water source is a surface water supply or a well

under the direct influence of surface water? [ ] Yes |§/No

h. Is the drinking water tested daily with an accurate reading chlorine test kit capable of reading in the

range 0 to 3.5 mg/L of free chlorine residual in increments of 0.1mg/L? [ Yes [d No [J unknown

i.  Ifyesis the test performed in accordance with manufactures directions? O Yes B/No O unknown

j.  Isarecord of the date, time,name of person performing the test and results of the drinking water sample

kept? O Yes @ No

TANK AND PIPING DETAILS

Tank Room
Is there a water tank? Yes No Details: p Reszule 7’;’4(.

Where is it located?

Comments: MECKKF‘ (CAL ‘—RGOM

Is the room in which the water tank is located heated to maintain an optimum temperature of 4°C
for stored water?
YES NO

Comments:

Are there windows in the add-on that may allow direct sunlight onto the water holding tank? YES
NO

Comments:

Are there other heat sources near the tank? YES NO
Comments:

Is there waterproof flooring with a sealed base to contain spills? YES NO
Comments:
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Overall Tank

What are the tank size and dimensions?

- What material is the tank constructed of?

Is tank and associated piping constructed of safe materials (i.e. CSA approved and material that does

not affect the taste of the water)? YES NO

Comments;

Tank Inlet, Outlet and Lid
Is there adequate access on the tank for cleaning (i.e. min 15” access lid)? YES NO

- Does the lid have a tight seal and is it watertight when closed? YES NO -
Does the tank have an ‘overﬂow or high level whistle? YES NO

Is the water tank drain éccessible? YES NO

WATER TANK AND WATER OUALITY CONDITION

Are there signs of staining or blofoulmg? YES NO
Comments:

L 0 i =

Is there any sediment or scum in bottom of tank" YES NO
Comments:

Is there any odour associated with the water or tank? YES NO
Have there been any bacteriological analyses conducted previously? YES NO

Does the tank appear that it has been cleaned recently? YES NO

Are the tanks easily assessed for the purpose of cleaning and disinfection? YES NO
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8. Conclusions

a. Comments on overall installation;
Tirs [NsTaiLcanioN 'S obLp , Lat W DoNiz.

Ukm POMMP Newo < ?«..P:..ﬁ-cl«le, UPG e

To <Sue.. o 5}1 STEM

b. Recommendations:

[ g MMWT e g?amfﬁen B4y MlAn:rc.

ANAMQLQ Foe VW Pretrentm eNT: ‘lk)ST%c«

S & pPm (Nse SE CERTiF1En AU Syqstiom

Wt HM ey DrorlarryenT - | PG

Prue S Hrc_/l_o..) e .
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EBA File: 1260002.003 Site 3201 — Burwash Landing Airport Building August 2005
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Photo 0578: 3201 Insulation around wellhead with evidence of mouse feces
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EBA File: 1260002.003

Site 3201 — Burwash Landing Airport Building

August 2005
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05/07/28

Photo 0579: 3201 Above ground fuel storage tank

05/07/28

Photo 0584: 3201 Abandoned well adjacent to existing well

Photo 0114: 3201 Pressure tank (left), and jet pump (right)
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SCALE 1:300
NOTES: E SMALL PUBLIC WATER SYSTEMS ASSESSMENT
1. UTM COORDINATES OBTAINED WITH A HAND HELD GPS USING NAD83 SYSTEM AND EE4 Engineering Consultants LEd. WESTERN REGION
ARE CONSIDERED TO BE ACCURATE TO 10.0 m, APPROXIMATELY. D B o CLENT: GOVERNMENT OF YUKON
™~ oA B 1 BIYCK HIGHWAYS & PUBLIC WORKS
)\ 30 m RADIUS FROM WATER WELL FOR CONSIDERATION OF PROXIMITY TO : - REVISION ISSUE
( / POTENTIAL CONTAMINANT SOURCES. OATE: AUG. 2005 @% BURWASH LANDING FIRE HALL 0
N 0 | ISSUED FOR CLIENT REVIEW DO/MM/YY | Xxx | SCALE: AS SHOWN BUILDING # 3204
BUILDING STRUCTURES RELATIVE TO PROPERTY LINES ARE APPROXIMATE = — e B Highways and Public Works SITE LOCATION DIAGRAM FIGURE Mo,
ONLY. - PROJECT No.: - Property Management Branch .
REVISION ACAD FILENAME: 003 WESTERN REGION pery 9 WELL ID: 3204 FIGURE 3204-A

Z:\0201Drawings\1260002 Water Assessment YTG\003 -Western Region\burwash\1260002 B Landing Fire Hall_3204B Site Plan.dwg, 8/11/2005 2:40:31 PM, Adobe PDF




LEGEND
@ PUMP &
Clo| CHLORINE RESERVOIR AND
INJECTION PUMP
? PRESSURE GAUGE
> >
<1 GATE VALVE
E CHECK VALVE DUPLEX WATER
SOFTENER
? SOLENOID
< q
COMPONENT ID. No. n WELL WITH
#2 (SEE TABLE ON FOLLOWING PAGE) | @\ gp SUBMERSIBLE PUMP
(D). FLOW METER -
] N (R
W|  WATER FILTER
F| (CARTRIDGE TYPE) ACTIVATED
W CARBON
S
\é PRESSURE TANK
0
&
o PROJECT  SMALL PUBLIC WATER SYSTEMS ASSESSMENT
EBA Engineering Consultants Lid. WESTERN REGION
CLIENT / TITLE
4%//% %@% SCHEMATIC SYSTEM
Higwand Public Works LEGEND
Property Management Branch
DATE APRIL2006  |DWN.  JSB [cheo. Rvm FILE NO. 1260002 [ orwG. LEGEND

Z:\0201Drawings\ 1260002 Water Assessment YTG\1260002003 Schematic_LEGEND.dwg, 4/4/2006 4:44:42 PM, Adobe PDF, jbuyck
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PROJECT
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CLENT //,// > TTLE WATER SYSTEM DISTRIBUTION/TREATMENT
e SCHEMATIC SYSTEM ID.: 3204
Highways and Pudli Works. BURWASH LANDING FIRE HALL
DATE SEPT. 2005 | DWN. JSB | CHKD. RMM FILE NO. 1260002.003 | DWG. FIGURE 3204-B

Z:\0201Drawings\1260002 Water Assessment YTG\003 -Western Region\burwash\1260002 B Landing Fire Hall_3204B Schematic.dwg, 4/4/2006 1:40:49 PM, Adobe PDF, jbuyck




02+.-1260002.003

July .05

Western Region — Burwash Firehall

Building # 3204

DISTRIBUTION & TREATMENT SYSTEM DATA

Item | Description Manufacturer Model Part No. Serial No. Size
1 <ur Cume | Ctunsros | 15Sco1® Ploros | "' -afly
i Vesewce Talt | Cov- Mt Sk Go-P (&8

° Vescine Solres Seurss D Fea-Z- 24 -Npr
* Srgenie Brsz | Minstt O-loo A z" = Ye'qer
" | Ainy Shirors| dbowys Snes |Sevae Gontoe Asco 17| Speerdno

i T o ew lonie) S2FFoR MS FE T /S, /Vﬁz:// e
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TABLE 3204- 1: SUMMARY OF BACTERIOLOGICAL RESULTS

Number of |Time Period| Any Positive | Fraction of | Any positive Most Recent Is Most
Sampling over which |Total Coliform; Positive |E.Coliresults?| Sampling Event |Recent Result
Events Sampling Results? Total (yes or no) Available for Positive?
was Done | (yes or no) Coliform EBA Review
Results vs.
Total
Sampling
Events
Building # Building Name
3204 ﬁ:lrlwaSh Landing Fire 9 Sjﬂtrf;sto no 0/9 no 16-Jun-05 no




Table 3204-2: Water Quality Resuits

Building 3204 - Burwash
SOURCE: Landing Fire Hall
Location/ Resident Burwash Landing
Address
Treatment None
§Disinfection None GCDWQ Criteria
Source of Water On-site well
Additional
Purpose of Sampling Basc Line | Base Line | Analytical
Sample Location Washroon tap
Date Sampled 21-Sep-04 | 15-Jun-05 | 28-Jul-05 Lower Upper Limit
Physical Tests (ALS) AQ MAC AO
Colour (CU) 10 <5.0 - 15
Conductivity (uS/crm) 365 -
Total Dissotved Solids 206 218 - 500
luardness  cacos 115 117 - AO >200 = poor, > 500 unacceptable®
IyH 8.38 8.26 - 6.5 8.5
Tusbidity  (NTU) 9.8 111 4.01 - 1 5
Juv Absorbance 0.0700
% UV Tr 85.1
Dissolved Anions (A1LS)
Alkalinity-Total  CaCO3 148 165 -
Chioride  Cl 1.2 1.15 - 250
Fluoride  F 0.18 0.257 - 1.5
Silicate  SiO4 -
Iph SO4 42.2 39.0 - 500
[Nitrate Nitrogen N 0.1 <0.10 - 10
INirite Nirogen. N <0.05 <0.10 - 3.2
Ammonia Nitrogen N -
Total Phosphate  PO4 -
Total Metais (ALS)
Alumi T-Al 0.047 0.017 -
Antimony T-Sb <0.0002 | <0.00050 - 0.006
Arsenic  T-As “0.0055. 5] 0.00432 - 0.025
|Barium _ T-Ba 0.018 <0.020 - 1
Boron _ T-B 0.504 0.41 - 5
Cadmi T-Cd <0.00001 { <0.00020 - 0.005
Calcium  T-Ca 220 -
Chromium _T-Cr 0.0006 <0.0020 - 0.05
Copper _ T-Cu 0.017 0.0034 - 1
firon T-Fe : 45 0.154 - 0.3
fead TP 0.001 | <0.0010 - 0.01
| [ T-Mg 15.0 -
Pvanganese T-Mn 0.05 0.0467 - 0.05
Moy THG <0.00020 - 0.001
eotassium T 2.79 -
Selenium  T-Se 0.0014 - 0.01
Sodium _ T-Na 344 37.2 - 200
fUranium  T-U <0.0005 ] 0.00015 - 0.02
Vanadi T-V -
Zinc  T-Zn 0.011 <0.050 - 5
Organic Parameters
Tannin and Lignin 0.31
Total Organic Carbon _ C 11.6
JField Ch v (EBA)
IPH Undetectable 6.5 8.5
TDS (ppm) due to 500
ﬁzxz;q::e 1) turbulence
JEree Available Chiorine
Notes:
A. Guidelines indicated for hardness are not COWQG, rather they are general aesthetic guidelines
- exceedences are indicated in yeliow highlighting.
ltalics_and underiine indicates exceedence of proposed MAC (ie. arsenic)
Bold with Yeflow highlighting indicates exceedence of CDWQG Aesthetic Objective (AO)
id Underlineg with Yelfow hightighting indicates exceedence of CDWQG MAC
Resuits are expressed as milligrams per litre except for pH and Colour (CU)
Conductivity (umhos/cm), Temperature (°C) and Turbidity (NTU)
< = Less than the detection limit indicated. A
AO = Aesthetic Objective !’E

MAC = Maximum Acceptable Concentration (Health Based)



EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

SMALL PUBLIC WATER SYSTEM ASSESSMENT

Date_v" 2& 20eS

WELL ID # Owner Location Description
70 A S FDurwe\sL\ Fire Hall

1. Well Location and Potential Contaminant Sources

~

a. General location of well: (Community, Subdivision, etc.)

boc wosh Lo dine
>

b. Specific location: (Road or street, Building number, name of owner and/, legal description,

c. GPS location: N 68 040 Y OB o7 o058 el 808 . *&..

d Isthere electric power? m Yes [ No

e Isthere outside water access? [ ves E No

f.  Does the well system have:

[J15 or more service connections to a piped distribution system ? If so how many
~ Borwash Landiney Fire Hall

[ 5 or more delivery sites on a trucked distribution system? If so how many

g Nearest building, specify __ Lo cated tn epncle sure. KT Qrom bogewed

h. Distance from well to building _ \sn = 1n_add-oa ~> buau E
\\\(Ql‘} Lond‘foclff?! ad seeee thme as \p\n\kr.;-\ N

i. Ifthere is an effluent disposal field, is its location known? [ Yes [No e Fenn

j.  Distance from well to nearest point of known field:

k. Well location relative to field: [ upslope [ downslope [ 1ateral
Netl 1S UPSLope OF SLWAGE ¢ pDucTledA TAQRIC

/11



EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

1. Isthere any part of a sewage disposal system(s)or other potential sources of pollution that may pose a

health and safety risk within 30 m? B/Yes ] No
<1:u04f>\\)¢ c duochon Ao -lc @ 1S ~

m. Isthe well located within 300 m from a sewage lagoon or pit? [ Yes M/No

n. Isthe well located within 120 m from a solid waste site or dump, cemetery? [J Yes @(ﬁo

e

Is the infrastructure protecting the wellhead, pumphouse, storage tank and/or water treatment

plant designed and secured to prevent:

‘Unauthorized access by humans? m/Yes O No Entrance by animals? IE/Yes O No
{

p. Is well site subject to flooding? O ves [Zﬁlo

q. Isthe well site well drained? dYes O No

r. Is there a buried fuel tank on the property? [ Yes Mo
If yes, is it [J in use [J abandoned

Is the location known? [ ves O No
Distance from the well to known buried tank

s.  Are there any other known contaminant sources on the property?

Q(Yes [ No Describe aboue \°\“°°"A N hem‘hf\f\ o Yank

If yes, specify the source: O dump [ sewage lagoon [ cemetery [ other

Potential Source 1: ; Distance from well to Potential Source 1:
Potential Source 2: ; Distance from well to Potential Source 2:
Potential Source 3: ; Distance from well to Potential Source 3:
Potential Source 4: ; Distance from well to Potential Source 4

t.  Are there other wells on this property? [J Yes %

How many? [Jinuse [ abandoned [] require proper sealing

2/11



EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

2. Well and Wellhead information:

a.

When was well installed? Year Month

Type: O drillea [ dug [sand point L] other

Is there a drillers log for the well: O Yes M/No
Is there a surface seal to 6 m [ Yes IB/ No [ unknown B/unlikely

Surface casing: O vYes Diameter [Z/No

Well casing: Diameter Material: [1 steel [ plastic Cconcrete

Depth of well: ~7%9.!S [0 measured (if possible) [ reported (1 from log
Ly MAM g puMP

Static water level below ground: 6 - /O 7 -

Mmeasured (if possible) O reported O from log O flowing

(If granular) Is the well completed: Dopen end casing [1with a well screen

O with slotted pipe M/unknown ~ other:

(If bedrock) Does the well have a liner? Oyes 0 No Osteel [ plastic

If there is a well screen: length slot size(s)
Location of screen: from to from log reported
Is there a sump below the screen? O vYes O No

Is the well head: [J  in pumphouse Ur inpit [J  pitless adaptor [ in a building .
L_V ,l)dk\\a\pj Q,A‘A‘Oﬂ — P"'JF v !quql‘ﬂ{;/), sld"‘] . WLJ}‘ Vi /7 C"’(J'('/ ‘Vo'/Quf’

in a wooden enclosure other, describe

If the well head is located in a wooden enclosure,
3/11



EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

i.  Isthe well head below grade? describe in detail

ii.  Are there signs of ponding on the enclosure(e.g. water stains, etc.)? [] Yes MO

iii. Is the wellhead enclosed by fiberglass insulations? []Yes B/No

iv. Any evidence of rodents? Specify I\}c nf

v. Does the well casing have a proper seal cap? E{Yes 0 No

If no, describe condition

3. Water Supplying This Well:

a. By definition is the water from a surface water source or under the direct influence of surface water?

LJ yes 0O No [ farther investigation required.

If yes is there treatment or disinfection [1 Yes [ No

Explain (filtration, disinfection etc...)

4. Aquifer Supplying This Well:

a. The aquifer is: [J bedrock granular sediment [] unknown
L) bayc.é an N ﬂém‘{‘e o Ny 7 e
~~r [ *
'
b. Does water level and/or well capacity show seasonal fluctuation? 0 vyes O No o
5. Pump Installation:

a. Isthe well equipped with a pump? 548 ] No
b. Type of pump: [lhand lzgectric submersible [ jet

[ shallow well centrifugal O other,

c. Description: Manufacturer Model see
o Berk's
horsepower capacity voltage ade

4/11



EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

d. Date installed: By:

e. For submersible pump, depth of setting below surface

f.  Drop pipe for submersible pump: L steel Mplastic

g.  Pump delivers water to: m/pressure tank [ elevatedtank [ other

h.  Are there automatic pump controls: EZ/Yes O No

i.  Isthere provision for taking water samples before water reaches storage?D Yes E/NO
j-  Isthere a water meter on the system? L] Yes lZf No

k. Isthe pump and piping protected from freezing? E/Yes 0 No

If yes, describe: 125t /kv[ra( M/q' 0omn beside  hui lclfm;

1.  Comments on pump installation:

6. Conclusions

a. Comments on overall installation:

belows acoda aftbo \OLCU\( s.'urxcacc &—ca/

howt'uer:) besed n 11 /aqc, L s/t 7‘7//

lacele “rsht bond betveen  Cesing and

'ﬂ(\ofméu*"o'rj oterdiee — \ASHLLQ‘{":@(Q 1s oeoed

\\\b\-t.'- 5-\~n>mc; gfu\plxof OAOuF G Og‘p qa,m/«é,, %
wa&fﬁj, Jile (‘/r Soz - &ef“\Qos C,wscd

beo  Sidooliacy
— N\

b.Recommendations:

5/11



EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

P pection

VA% B ot ‘m j
Inspector: 1Se=2tT AR ssepn Date
WELLID # Owner Location Description
220 4 VT, Bucwrse Lavoiug Fire P

6. Water Treatment

a. Iswell water treated? [ Yes D/No; Type of treatment:

[ chiorination [ iron and or manganese removal O other

b. Is water entering plumbing or piped distribution system treated with chlorine or another treatment that is

as effective as chlorine used to achieve disinfection throughout the system?
[ ves E/No If so how

c¢. Iftreated with chlorine, is the free residual chlorine concentration less than 0.2 mg/L

[ ves B/No reading.

Tested at (location)

d. Istesting for chlorine residual concentration done at the tap (eg. Kitchen faucet) or from representative

points in a piped distribution system, including a point from tap at the end line

O ves IB/NO If yes how often?

e. Ifthe drinking water is being transported by water delivyck does it have a minimum chlorine free
N

residual of 0.4 mg/L at the time of fill. O Yes o

7. Water Quality (observations):

a. Does the water stain plumbing? Eryes O No B/slight [ severe

Type of stain: O] brown B/red O black
b. Does the water contain sediment? [1Yes Bﬁo [1 occasional [ constant

¢. Isthere an unpleasant odour? O Yes l]/ No [ H,s [ Other

6/11



EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

d. Isthere an unpleasant tasts? []Yes m/No Clbrackish [ Other

e. Isthere a history of bad bacterial analyses? 7 O Yes [ No
f.  Isthere a chemical analysis? 7 0 ves 0O No [Jadequate [ incomplete

g. Isthere analysis of trihalomethanes (THMs) where the water source is a surface water supply or a well

under the direct influence of surface water? [] Yes ¥ No

h. Isthe drinking water tested daily with an accurate reading chlorine test kit capable of reading in the

range 0 to 3.5 mg/L of free chlorine residual in increments of 0.1mg/L? O Yes ¥ No (O unknown

i.  Ifyesis the test performed in accordance with manufactures directions? O Yes [3’No [J unknown

j-  Isarecord of the date, time,name of person performing the test and results of the drinking water sample

kept? 0 Yes B/No

TANK AND PIPING DETAILS

Tank Room
Is there a water tank? /Yes No Details: PQE%M@@ ‘ﬁ JI .

Where is it located?

Comments: M%HP«LJ e\’ Zoo AR d?:_\ e~ gra(él\éé' UPsTRHILS

Is the room in which the water tank is located heated to maintain an optimum temperature of 4°C
for stored water?
7 YES ) NO

mments:

Are there windows in the add-on that may allow direct sunlight onto the water holding tank? YES

Comments:

Are there other heat sources near the tank? YES @
Comments:

Is there waterproof flooring with a sealed base to contain spills? YES @
Comments:

7/11



EBA Engineering Consultants Ltd. .

Creating and Delivering Better Solutions

Overall Tank

What are the tank size and dimensions?

2 ¥ 1250 577¢x LstH

What material is the tank constructed of? VO Y ETHE LY NE
, 1

Is tank and associated piping constructed of safe materials (i.e. CSA approved and material that does
not affect the taste of the water)? @ NO

Comments:

Tank Inlet, Qutlet and Lid
Is there adequate access on the tank for cleaning (i.e. min 15” access lid)? @ NO

Does the lid have a tight seal and is it watertight when closed? YES Q\I@
Does the tank have an overflow or high level whistle?@ NO

Is the water tank drain accessible? @ NO

WATER TANK AND WATER QUALITY CONDITION

Are there signs of staining or biofouling? (YES) NO
Comments:

Is there any sediment or scum in bottom of tank? @S NO
Comments:

Is there any odour associated with the water or tank? (YES ) NO
Have there been any bacteriological analyses conducted previously? YES NO Z

Does the tank appear that it has been cleaned recently? YES @

Are the tanks easily assessed for the purpose of cleaning and disinfection? YE\S NO

8/11



EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

8. Conclusions

a. Comments on overall installation:
N su_ sTie AT oD (< kecermiaue Wik The
Htowowin & BXCESToN G -
e {)lpmé, (= [-006_73 o
Aot hons Toace 1osmauRnow Tore Jor Heer G

b. Recommendations:
g Wi Tlewrment  As \Sevuwwen Py
Wamen Awmumgr Foe UV OLeTeent MGT.
[N a1 \/1\/ '—‘Fo& EOMEQT(C Waten <ipouy
Ac  OneC ., v Muxr Mews (UQF"SG cemrf‘:émw\
IO maTEeE Bl huvuae Ldm Mrawtre o syulcs
I AN
(&) T THRE ﬂ%u»% Cleaving  SeHebu
Foe Tie =TTodAeE THKE -
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Bl Eoviopment  Environamant Enforcement and Emergencies Section
91782 Alaska Highway, Whitehorse, YT Y1A 5B7

Spill Report Information PH: 867.667.3400 FAX: 867.667.7962
R -1

Jurisdiction [Yukon ]

Community {Burwash Landing i

Address ? ‘)

Highway | |

Milepost [ J

Feature SrBurwash Landing j

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

Latitude l61.358 ]

Longitude {—1 39.0065 J

Incident Date 1111011998 }

Lead Agency ~ [Yukon Govemment - Fire Marshall ]
Other Agency { | ]
Company(s) [ ]
Amount [1000

Units - [Gatlons (Us, liquid)

Quantity Estimate

Release Description [Spilled

Additional Quanitit |

Concentration

Concentration Unit

Phase |Liquid

Major Contaminant [Diesel

2nd Contaminant

_AL__J_____‘_JL__#LJ_d—

[
3rd Contaminant i
l

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

Wednesday, August 03, 2005 Page 4 of 4



EBA File: 1260002.003  Site 3204 — Burwash Landing Fire Hall August 2005

05/07/28

05/07/28

Photo 0581: 3204 Burwash Landing Fire Hall.
Note: well enclosure on (right), AST (middle), septic

(front).

Photo 0585: 3204 Water storage tanks

05/07/28

Photo 0577: 3204 Pressure tank.




BUSES

WELL 3172

N 6 792 056

E 617 956
DRILLERS REPORT
NO.: 107071011

/

/ SANITARY
SEWER
/ MANHOLE

WELL 3171
N 6 792 831

E 617972
DRILLERS REPORT
NO.: 107071012

%
&
S
N /
h /
30 metres /
SCALE 1:300
NOTES: o SMALL PUBLIC WATER SYSTEMS ASSESSMENT
1. UTM COORDINATES OBTAINED WITH A HAND HELD GPS USING NAD83 SYSTEM AND EE4 Engineering Consultants LEd. WESTERN REGION
ARE CONSIDERED TO BE ACCURATE TO 10.0 m, APPROXIMATELY. o CLIENT: GOVERNMENT OF YUKON
o~ — oo HIGHWAYS & PUBLIC WORKS
( )\ 30 m RADIUS FROM WATER WELL FOR CONSIDERATION OF PROXIMITY TO ’ - % KLUANE LAKE SCHOOL REVISION ISSUE
POTENTIAL CONTAMINANT SOURCES. : - @%%2
\‘// 0 | ISSUED FOR CLEENT REVIEW 0O/MM/YY | Xxx Z(I:ATTE- AS SHOWN ) , BUILDING # 3171 0
BUILDING STRUCTURES RELATIVE TO PROPERTY LINES ARE APPROXIMATE - — T B Highways and Public Works SITE LOCATION DIAGRAM FIGURE No.
ONLY. po— . FILEN;ME: S —— Property Management Branch WELL ID: 3171 FIGURE 3171—A

Z:\0201Drawings\1260002 Water Assessment YTG\003 -Western Region\destruction\1260002 D Bay Fire Hall_3172A School Bldg_3171A Site Plans.dwg, 9/21/2005 9:58:19 AM, Adobe PDF




LEGEND
@ PUMP &
Clo| CHLORINE RESERVOIR AND
INJECTION PUMP
? PRESSURE GAUGE
> >
<1 GATE VALVE
E CHECK VALVE DUPLEX WATER
SOFTENER
? SOLENOID
< q
COMPONENT ID. No. n WELL WITH
#2 (SEE TABLE ON FOLLOWING PAGE) | @\ gp SUBMERSIBLE PUMP
(D). FLOW METER -
] N (R
W|  WATER FILTER
F| (CARTRIDGE TYPE) ACTIVATED
W CARBON
S
\é PRESSURE TANK
0
&
o PROJECT  SMALL PUBLIC WATER SYSTEMS ASSESSMENT
EBA Engineering Consultants Lid. WESTERN REGION
CLIENT / TITLE
4%//% %@% SCHEMATIC SYSTEM
Higwand Public Works LEGEND
Property Management Branch
DATE APRIL2006  |DWN.  JSB [cheo. Rvm FILE NO. 1260002 [ orwG. LEGEND

Z:\0201Drawings\ 1260002 Water Assessment YTG\1260002003 Schematic_LEGEND.dwg, 4/4/2006 4:44:42 PM, Adobe PDF, jbuyck



TO BUILDING
WATER SUPPLY

#7
<] #6 #5
A
A wis| | wis
F
PRESSURE
TANK
SCHEMATIC PRODUCED BY BERT ALBISSER OF AQUA TECH SUPPLIES AND SERVICES LTD.
PROJECT
E EBA Englneering Consultants Lid. SMALL PUBLIC AT e o ASSESSMENT
CLENT //,// > TmE WATER SYSTEM DISTRIBUTION/TREATMENT
e SCHEMATIC SYSTEM ID.: 3171
T i KLUANE LAKE SCHOOL
DATE SEPT. 2005 | DWN. JSB | CHKD. RMM FILE NO. 1260002.003 | DWG. FIGURE 3171-B

Z:\0201Drawings\1260002 Water Assessment YTG\003 -Western Region\destruction\1260002 D Bay School_3171B Schematic.dwg, 4/4/2006 1:25:58 PM, Adobe PDF, jbuyck




(..1-1260002.003 | Jui, 2005

Hiuave Lakeg
Western Region —Bestruction-Bay School
Building # 3171

DISTRIBUTION & TREATMENT SYSTEM DATA

Item | Description Manufacturer Model Part No. Serial No. Size
' |Sup. M Hovapct Sl Hp 4

i pﬂes%w Tar. | Lo Mee Sc. 87T

° Ppossure Soercit | Seuresn Fse 2 ZAS/AV'E
* ﬂ@%uw 6%@; MPcfcg ik z" (0-(oosz:B */41‘”%_
i Watee Sorreven | Faun Tezd Yeco> - 45 NI DubLEY (o XS4

° Ehntcone Firet] Pon Teed. |LSboo-Lo Z cu ST
: pE Leet %@Nk‘m/& l'ée‘r'rl?YL (,()k'r‘e‘e. Sewa(lb’{ T

9

10
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TABLE 3171- 1: SUMMARY OF BACTERIOLOGICAL RESULTS

Number of |Time Period| Any Positive | Fraction of | Any positive Most Recent Is Most
Sampling over which |Total Coliform| Positive |E.Coli results?| Sampling Event |Recent Resulit
Events Sampling Results? Total (yes or no) Available for Positive?
was Done | (yes or no) Coliform EBA Review
Results vs.
Total
Sampling
Events
Building # Building Name
Sept-04 to
3171}Kluane Lake School 9 Jun-05 no 0/9 no 16-Jun-05 no
i



Table 3171-2: Water Quality Results

Bullding 3171 - Kluane Lake
SOURCE: School
Location/ Resid. Destruction Bay
Address
Treatment
Disinfection Chiorination {not in use) GCDWQ Criteria
Source of Water On-site welf
Additional
Purpose of Sampling Base Line | BascLine | Analytical
ArtS room
Sample Location Soft Raw sink
Date Sampled 21-Sep-05 [ Jun-15-03 | 28-Jul-05 | Lower Upper Limit
Physicat Tests (4LS) AO MAC AO
“olour [(89)] <3 <5.0 - 13
Conductivity  (uSscm) 830 -
Total Dissohved Salids 680 1 =28 - 500
|lindness _ CaCO3 1.8 446 - AO >200 = poor. > 500 unacceptable®
J 8.36 8.33 - 6.5 8.5
Turhidity  (NTU) 03 1,08 0.41 1 5
UV Absorbance -
*a UV I'ransmittance -
Dissolved Aions (ALS/
Alkalinity-Total __ CaCO3 292 295 -
“hloride €1 13 1.06 - 250
luotide ¥ 0.18 0.269 - [
Silicale S04 -
Sulphate S04 165 134 - 500
Nitrate Nitropen N <0.% <0.10 - 10
Nitrite Nitrogen N <0.05 <0.10 - 32
Ammonia Nitropen N -
Total P)msmale PO4 hd
[ Uotal Metals (4LS)
Aluminum _T-Al 0.034 <0.010 -
Antimony _ T-Sb <(.0002 | <0.00050 - 0.006
Arscuic  T-As 0.0043 0.00373 - 0.025
Barium ___T-Ba 0.002 0.021 - 1
anu T-B 1.27 1.04 - 5
Cadmium__E-Cd <0.0000t ! <0.00020 - 0.005
[Caicium _ T-Ca 674 -
“hromium _ TCr 0.0008 <0.0020 - 0.05
Copper T-Cu 0.002 <0.0010 - 1
fron  T-Fe <0.0} 0.150 - 0.3
lead  T-Pb 0.0002 <0.0010 - 0.01
Magnesium _T-Mg 675 -
Manganese -Mn <0.005 1--0.0974- ] <0.0050 0.05
Morcury T-Hg <0.00020 - 0.00%
5.82 -
<0.0010 - 0.01
19.1 27.2 - 200
<0.0005 { 0.00(31 - 0.02
0.010 <0.050 - 3
Dissolved Metals (LS)
luminum _D-Al - 0.1
Antimony D-Sb - 0.006
Arsenic  D-As - 0.025
_ | X0]
- 5
- 0.005
_ 0.05
N 1.0
- 0.3
- 0.01
<0.0050 0.05
- 0.001
N 0.01
_ 200
- 0.02
Vanadium _D-V -
Zinc  D-Zn - 5.0
jOrganlc Parsmeters
Iannin and Lignin -
Yot} Organic Carhon € 2.15
Field Chemistry (EBA)
i 3.48 65 3.5
118 (ppm) 575 500
IiC (uS/cm) 1158
Yempermture °CY 3.7
|Fn=c Available Chlorine 0.00
Notes:
A. Guidelines indicated for hardness are not CDWQG, rather they are general aesthetic guidelines
- are indi in yellow hi
Htalics_ and ine indi of p MAC (je. arsenic)
Bold with Yellow highlighting indi of CDWQG A ic Objective (AO)
Bold Underline with Yeltow highlighting indi of COWQG MAC
Results sre expressed as milligrams per litre excapt for pH and Cotour (CU}
< ity ), ¥ °C) and Turbidity (NTU)
< = Less than the detection limit indicated. A
AO = Aesthetic Objective _‘E

MAC = Maxi A < ion {Health Basad) ebO



EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

SMALL PUBLIC WATER SYSTEM ASSESSMENT

Inspector: @?/w\ Mardin | | e Lebel Date Svhy 8, Zoos
WELL ID # Owner Location Description
217 Y76 Klverne Lo ke Scheel

1. Well Location and Potential Contaminant Sources

a. General location of well: (Community, Subdivision, etc.)

Desdervetion 1B oy

b.  Specific location: (Road or street, Building number, name of owner and/, legal description,
KW\ \7 €0 A'(O\$kc\ Hfﬁ"\‘va‘/

c.GPS location: N €791 6> Eel7a77 olv 796w 2 G

d Isthere electric power? Myes O No

e Is there outside water access? E/ Yes O No

f. Does the well system have:

[J15 or more service connections to a piped distribution system ? If so how many
K’I'u{s\u Lo\-ke; - g(/Ll acl
O 5 or more delivery sites on a trucked distribution system? If so how many

g Nearest building, specify Schoo | & ~Su,

h. Distance from well to building

i.  Ifthere is an effluent disposal field, is its location known? Oves ONo
j.  Distance from well to nearest point of known field: _Co mmun! *‘\/ 5&,0 lic )60,

k. Well location relative to field: [ upslope Xl downslope O 1ateral

1/11



EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

1.

Is there any part of a sewage disposal system(s)or other potential sources of pollution that may pose a

health and safety risk within 30 m? Bd Yes [ No

Sewer service ltnes {5 ; Semor Mn'lfkel\/ {30,

m. s the well located within 300 m from a sewage lagoon or pit? [ Yes BdNo

n.

Is the well located within 120 m from a solid waste site or dump, cemetery? 0 ves HNo o It

Is the infrastructure protecting the wellhead, pumphouse, storage tank and/or water treatment

plant designed and secured to prevent:

Unauthorized access by humans? EYes [ No Entrance by animals? (7 ves E No

Costene & shot wi screw s Access P6§£i‘b7-’—
Is well site subject to flooding? L3 Yes &/No
Is the well site well drained? R Yes O No

Is there a buried fuel tank on the property? Byes [ONo

If yes, is it

in use [J abandoned

Is the location known? [2 Yes O No
Distance from the well to known buried tank 7~ 9w

o e sy

Are there any other known contaminant sources on the property?

O ves

[d No Describe

If yes, specify the source: 1 dump L1 sewage lagoon [ cemetery [ other

Potential Source 1: A§T ! ; Distance from well to Potential Source 1:726u
Potential Source 2: {ree W '; Distance from well to Potential Source 2: ™~ e
Potential Source 3: SU*? (ars ; Distance from well to Potential Source 3: ™ 59
Potential Source 4: ; Distance from well to Potential Source 4:

Are there other wells on this property? E Yes [ No

How many?

\ ﬂin use [ abandoned [ require proper sealing

Fiv-e. Het el @ ~ 16.,.

2/11
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EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

2. Well and Wellhead information:

a.

When was well installed? Year |4 £ o Month “OcﬂI‘O‘b L

Type: B dried O dug [Jsand point - [ other

Is there a drillers log for the well: K vYes O No

Is there a surface sealto 6m [ Yes Q No [Junknown [ unlikely

Surface casing: [ Yes Diameter B No

Well casing: Diameter 15 cm Material: E steel [ plastic O concrete

Depth of well: _lO 4 B O measured (if possible) O reportedEl from log
21 £+

Static water level below ground:

O measured (if possible) O reportedE/ from log O flowing

(If granular) Is the well completed: O open end casing]Z]with a well screen

O with slotted pipe [0 unknown  other

(If bedrock) Does the well have a liner? Oyes O No [steel W plastic

/}.
If there is a well screen: length i slot size(s)
Location of screen: from 19! €7 to_ lod f4 from log reported
Is there a sump below the screen? O Yes I No wn ke l\/

Is the well head: [J in pumphouse Iﬁ in pit [ pitless adaptor O in a building

m in a wooden enclosure other, describe

If the well head is located in a wooden enclosure,
3/11
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Creating and Delivering Better Solutions

i. Isthe well head below grade? describe in detail ~0,65 w» below e de

ii.  Are there signs of ponding on the enclosure(e.g. water stains, etc.)?[] Yes & No

iii. Is the wellhead enclosed by fiberglass insulations? [1Yes P No ghyrolocm infulsdlon

iv. Any evidence of rodents? Specify Access passipl e
+%

v. Does the well casing have a proper seal cap? E Yes [ No

If no, describe condition

3. Water Supplying This Well:

a. By definition is the water from a surface water source or under the direct influence of surface water?
E Yes ] No O] farther investigation required.

If yes is there treatment or disinfection E Yes [ No

Explain (filtration, disinfection etc...) chlovinm 4rg L v»\'lef‘ 50€*€M er, AL 'c” o

4. Aquifer Supplving This Well:

a. Theaquiferiss [] bedrock E granular sediment [] unknown

b. Does water level and/or well capacity show seasonal fluctuation? L] Yes ™ No

wn ke L/

o

Pump Installation:

a. Isthe well equipped with a pump? ﬁyes 1 No
b. Typeofpump: [lhand Melectric submersible [] jet

L] shallow well centrifugal [ other,

c. Description: Manufacturer Model

horsepower capacity voltage

4/11
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d. Date installed: By:

e. For submersible pump, depth of setting below surface

f.  Drop pipe for submersible pump: L] steel plastic N« i,

g.  Pump delivers water to: E pressure tank [ elevatedtank [ other

h.  Are there automatic pump controls: B4 Yes [ No

i.  Isthere provision for taking water samples before water reaches storage?]z' Yes[] No
j-  Isthere a water meter on the system? L ves p No

k. Isthe pump and piping protected from freezing? E] Yes O No

ED)

If yes, describe: 59"«; rotoes :sﬂsu’a'f‘v‘*f o /e a/f heot droe

1.  Comments on pump installation:

6. Conclusions

a. Comments on overall installation:

b.Recommendations:

5/11
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Creating and Delivering Better Solutions

LN SIS G tac it

Inspector: % ECT A GiSseET Date J 7 u,/; 7?3;/ o5
WELL ID # Owner Location Description
271 NAKSS TEREL Scrlool.
KLUCANKE Lake

6. Water Treatment

a. Iswell water treated? E/Yes O No; Type of treatment:

I]/ chlorination [ iron and or manganese removal [ other /44{% Sor Tz VB

b. Is water entering plumbing or piped distribution system treated with chlorine or another treatment that is

as effective as chlorine used to achieve disinfection throughout the system?

E{Yes (] No Ifso how

¢. If treated with chlorine, is the free residual chlorine concentration less than 0.2 mg/L

O ves E(No reading.

Tested at (location)

d. Istesting for chlorine residual concentration done at the tap (eg. Kitchen faucet) or from representative

points in a piped distribution system, including a point from tap at the end line |

O Yes L_\]/No If yes how often?

e. If the drinking water is being transported by water delivery truck does it have a minimum chlorine free

residual of 0.4 mg/L at the time of fill. O ves B/No

7. Water Quality (observations):

a. Does the water stain plumbing? Dyes 1 No m<light [ severe

Type of stain: ] brown [ red L[] black
b. Does the water contain sediment? []Yes Eﬁo [J occasional  [] constant

¢. Isthere an unpleasant odour? (] Yes L]/No O mHs [ Other

6/11
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d. Isthere an unpleasant taste? Oyes [UNo [brackish [0 Other

€. Isthere a history of bad bacterial analyses? ? O Yes [ No
f.  Isthere a chemical analysis? 7 O ves 0O No Dadequate O incomplete

g Isthere analysis of trihalomethanes (THMs) where the water source is a surface water supply or a well

under the direct influence of surface water? [] Yes B/ No

h. s the drinking water tested daily with an accurate reading chlorine test kit capable of reading in the

range 0 to 3.5 mg/L of free chlorine residual in increments of 0.1mg/L? O ves &No [J unknown

i. Ifyesis the test performed in accordance with manufactures directions? [] Yes B/No O unknown

J-  Isarecord of the date, time,name of person performing the test and results of the drinking water sample

kept? O ves L) No

TANK AND PIPING DETAILS

Tank Room
Is there a water tank? Yes No Details: l e=RueeE I AN .

Where is it located? _
Comments: MCCH Pd\‘ iCAt | ZOOM .

Is the room in which the water tank is located heated to maintain an optimum temperature of 4°C
for stored water?
NO

omments:

Are there windows in the add-on that may allow direct sunlight onto the water holding tank? YES
NO

Comments;

Are there other heat sources near the tank? YES NO
Comments:

Is there waterproof flooring with a sealed base to contain spills? YES NO
Comments:

7/11
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Overall Tank

What are the tank size and dimensions?

What material is the tank constructed of?

Is tank and associated piping constructed of safe materials (i.e. CSA approved and material that does
not affect the taste of the water)? YES NO

Comments:

Tank Inlet, Outlet and Lid
Is there adequate access on the tank for cleaning (i.e. min 15” access lid)? YES NO

Does the lid have a tight seal and is it watertight when closed? YES NO
Does the tank have an overflow or high level whistle? YES  NO

Is the water tank drain accessible? YES NO

WATER TANK AND WATER QUALITY CONDITION

Are there signs of staining or biofouling? YES NO
Comments:

Is there any sediment or scum in bottom of tank? YES NO
Comments:

Is there any odour associated with the water or tank? YES NO
Have there been any bacteriological analyses conducted previously? YES NO

Does the tank appear that it has been cleaned recently? YES NO

Are the tanks easily assessed for the purpose of cleaning and disinfection? YES NO

8/11
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8. Conclusions

a. Comments on overall installation:
Tlis  usTAUATION (S SeudD Haﬂa\/«fﬂ, t =
A CH’LQ,&IMF T Ke<ipui i< E%(@ZDI, CoNEIGUR AT
QUnNG e  Ade ~ (conulen.

b. Recommendations:
leniss LQM COHLGRHAM‘D(Z_ - [N
[2 &0n [NsF S5 i ¥iepy  u/ wl (Th (e cirn,

9/11



Field Report /07071075

PH. 633-3070 TELEX 036-8496
P.0. BOX 4391

WHITEHORSE, YUKON

started. (2870 L. ... 10E2
completed. Q7. ... 1087

AME AND ADDRESS OF CLIENT DESCRIPTION OF WORK LOCATION OF WORK
M@AL_E&QJM(— AMJﬁ/ e Setool
Deoslvv c?50 . E?’-r;/
Y. +/A_36

FORMATION LOG TIME
oM | T0 | FORMATION DESCRIPTION OF WORK DATE | FROM | 70 | WOURS

MOVE

PP o gl ol ? /20 1/2:30 |
o | &\ /¥ iy 2:2012:F0]| 3
g \vgl s, /X 18~ 0/;1{4
;Z 291 7,//
? /oY 4G—‘V QQ’qu/ Sonre §//7£-' .

w\—u A&o c/b;o Iy 3)_?0 2.22| &

r7ov e o:_P-é i 2: 201 800l 0 - S

d. of Casing & Pipe Rémafks:
ze |Type | Size [Type
A -/-—é o;ég_y S‘Aop_ (:5\
2et | Inch | Feet |Inch | 9 . s/ 7‘
o/ 5% A/ 7 ol

2 N~y foN K Pace Ke Y~

S R Pys.

Static Level Total Rig Time hrs.

Ground Level 2/ Total Standby hrs.

Top Of Casing Drilling ﬁud sacks

SIGNATURES Ca
MIDNIGHT SUN. v e eeenneennnneenneennees CLIENT. v eueeernerneneanenanensnenenes
TITLE e eneeveornoceensncsocesnsannnns TITLE s eeeeeeennns eereeaaes vernnees

¥



L

Environment
Canada

Environnament
Canada

Spill Report Information

Jurisdiction
Community
Address
Highway
Milepost

Feature

Enforcement and Emergencies Section
91782 Alaska Highway, Whitehorse, YT Y1A 5B7

PH: 867.667.3400 FAX: 867.667.7962

LYukon ,
lDestruction Bay J
—

I

l

lDestruction Bay

Location and Cause lvem teak

N Ny

Latitude [61.25274646 ]
Longitude -138.80244846 ]
Incident Date [0/26/2003 12:00:00 PM |
Lead Agency - [Yukon Government - Environmental Programs
Other Agency r
Company(s) |Yukon Electrical Company Lid
Amount 500 ]
Units Iﬁtres l
Quantity ]Esﬁmate J
Release Description [Spied |
Additional Quanitit | l
Concentration | J
]

Concentration Unit I

Phase lLic:;uid |
Major Contaminant [Diesel ]
2nd Contaminant | | J
3rd Contaminant L l

4th Contaminant

Qutcome

| ]

Faaned—up but soil had not been removed at time of report - no further

information on file

Wednesday, August 03, 2005

Page ] of 7



I* Environment  Environnement

Canada Canada Enforcement and Emergencies Section
91782 Alaska Highway, Whitehorse, YT Y1A 587
Spill Report Information PH: 867.667.3400 FAX: 867.667.7962
szll T i
Jurisdiction Yukon |
Community Destruction Bay o
Address L |
Highway L l
Milepost L J
Feature [Destruction Bay J

Location and Cause |Untreated sewage spilled due to mechanical failure - rubber coupling
separated on the force main pipe elbow

Latitude 61.252546 i

Longitude 138.800598 l

Incident Date |2/5/1993 2:30:00 PM j

Lead Agency |Department of Indian Affairs and Northern Development W
Other Agency M(on Govemnment - Transportation 1
Company(s) lcinmunity of Destruction Bay T
Amount [37.800 |

Units [Litres J

Quantity | Bimate J

Release Description (Spiled ]

Additional Quanitit | ]

Concentration | ]

Concentration Unit | |

Phase |Liquid

Major Contaminant [Raw Sewage

|
|
|
3rd Contaminant L J

2nd Contaminant L
4th Contaminant L J
Ou tcome effluent flowed over natural terrain and collected in a pond beside

Kluane Lake - some collected, most frozed - to be excavated to
sewage lagoon

Wednesday, August 03, 2005 Page 2 of 7



l*’l 52:233 mont 52:2’3: nement Enforcement and Emergencies Section
91782 Alaska Highway, Whitehorse, YT Y1A 5B7

Spill Report Information PH: 867.667.3400 FAX: 867.667.7962

Jurisdiction [Yukon ]

Community {Destruction Bay |

Address | [ ]

Highway r 1
. Milepost ! |

Feature {Lsestruction Bay j

Location and Cause |Untreated sewage spilled due to mechanical failure - coupling/pipe
separation again

Latitude [61.252546 |

Longitude [138.800598 |

Incident Date [3/29/1993 |

Lead Agency IDepartment of indian Affairs and Northem Development ]
IOther Agency [Yukon Government - Transportation - |
Co mpany(s) lCommunity of Destruction Bay . l
Amount 11340 ] '

Units F“res |

Quantity [Estimate |

Release Description [Splled ]

Additional Quanitit | l

Concentration r ]

Concentration Unit | ]

Phase [Liquid ]

Major Contaminant |Raw Sewage ]

2nd Contaminant [ [

3rd Contaminant | | J

4th Contaminant r J

Outcome similar to PACY 9303 - sewage collected in same pond - repairs to

:iv::ge system to be completed - spill being cleaned up with vacuum

Wednesday, August 03, 2005 Page 3 of 7



.* Environment  Environnement

Canada Canada Enforcement and Emergencies Section
91782 Alaska Highway, Whitehorse, YT Y1A 5B7

Spill Report Information PH: 867.667.3400 FAX: 867.667.7962

Jurisdiction [Yukon }

Community [Destruction Bay Jl

Address | ?

Highway } ]

Milepost 5 1

Feature ﬁestrucﬁon Bay W

Location and Cause |Pipeline sleeve broke 10m from final discharge - unknown cause for
breakage

Latitude [61.2480555555556 ]

Longitude [138.793838888889 J

Incident Date 5/12/1995 —’

Lead Agency ‘Department of Indian Affairs and Northem Development I

Other Agency | }

Company(s) Y16 ]

Amount _ ’TSO

Units 1Litres

Quantil:v |Esﬁmate

Release Description Epi"ed

]

J

|

]

' Additional Quanitit | ]
l

|

Concentration r

Concentration Unit l

Phase Liquid ]

Major Contaminant [Raw Sewage |

2nd Contaminant | J
f

3rd Contaminant | J

4th Contaminant r J

Outcome spill occurred sometime at the end of April 1995 - not reported to spill

: line - pipeline repaired - improvements to system to be made byt YTG

in summer

Wednesday, August 03, 2005 Page 4 of 7



l Environmaont

Canada

Spill Report Information

Jurisdiction
Community
Address
Highway
Milepost

Feature

Location and Cause ]break in main sewer line

Latitude
Longitude
Incident Date
Lead Agency
Other Agency -
Company(s)
Amount

Units

Quantity

Environnement
Canada

iYukon

iDestmction Bay

L

Enforcement and Emergencies Section
91782 Alaska Highway, Whitehorse, YT Y1A 587

PH: 867.667.3400 FAX: 867.667.7962

T
| E—

|

lDestruction Bay

@.2480555555556 }
E38.793888888889 j
6/12/1996

]

lDepartment of Indian Affairs and Northern Development - ’

l

¥Ts

B

L

Enknown

Release Description |Spilled

Additional Quanitit |

Concentration

Concentration Unit ‘

Phase

L

HINI .

[Liquid

Major Contaminant [Raw Sewage

2nd Contaminant
3rd Contaminant
4th Contaminant

Outcome

N [

L

L

]
|
1

environment

pump activated 3x per day - approx 500 ga each time but sewage
doesn't reach lagoon - DIAND inspected - to be repaired - no risk to

Wednesday, August 03, 2005

Page 50f 7



Boell Goyigomont  Environnement Enforcement and Emergencies Section
91782 Alaska Highway, Whitehorse, YT Y1A 5B7

Spill Report Information PH: 867.667.3400 FAX: 867.667.7962

szll# 'L%ig } .

Jurisdiction [Yukon J

Community [Pestruction Bay J

Address : L j

Highway | ]

Milepost L ]

Feature {i%truction Bay ]

Location and Cause Eaking sewer line J

Latitude [61.2480555555556 ]

Longitude [138.793388866889 ]

Incident Date (8711996 B

Léad Agency \Eepartment of Indian Affairs and Northem Development J

Other Agency | ]

Company(s) Y16 ]

Amount |50 T

Units IGaIIons (US, liquid) J

Quantity lEiﬁmate l

Release Description Eaked l

Additional Quanitit 2te of spill reported at 1Lis

Concentration ‘

Concentration Unit L

l
l
l
|
Major Contaminant [Raw Sewage ]
]
|

2nd Contaminant L

3rd Contaminant l

4th Contaminant L J

QOutcome leak stopped 8/9/96 - line repaired by patching - Tony will take up with

YTG on way back from site - no further information on file

Wednesday, August 03, 2005 Page 6 of 7



l * Environment  Environnement

Canada Canada Enforcement and Emergencies Section
91782 Alaska Highway, Whitehorse, YT Y1A 587

Spill Report Information PH: 867.667.3400 FAX: 867.667.7962
Spill # - Jee2 ]

Jurisdiction {Yukon |

Community [Pestruction Bay [

Address | |

Highway { |

Milepost [ - |

Feature ﬁ)estruction Bay J

Location and Cause {leaking utilidor - similar to Spill No. 9649

Latitude [61.2480555555556 ]

Longitude 138.793888888389 ]

Incident Date 19124/1996 2:30:00 PM |

Lead Agency laapartment of Indian Affairs and Northem Development 1

Other Agency r l

Company(s) TG - R

Amount r ‘

- Units l |

Quantity {Unknown j

Release Description [Leaked |

Additional Quanitit | ]

Concentration l |

Concentration Unit r J

Phase iouid 1

Major Contaminant Raw Sewage

|
2nd Contaminant r ]
3rd Contaminant r J

4th Contaminant r

eduction truck needed to pump up before it enters creek - no further
information on file

Outcome

Wednesday, August 03, 2005 Page 7 of 7



EBA File: 1260002.003

Site 3171 — Kluane Lake School

August 2005

05/07/28

Photo 0614: 3171 Kluane Lake School

05/07/28

Photo 0617: 3171 Wellhead enclosure

05/07/28

Photo 0615: 3171 Wellhead in pit, pellet chlorinator

Photo 0616: 3171 Underground fuel storage tank




EBA File: 1260002.003

Site 3171 — Kluane Lake School August 2005

05/07/28

Photo 0124: 3171 Water softener and brine tank

Photo 0123: 3171 Pressure tank (right), activated carbon filter
(left)




AST 2

WELL 3172

N 6 792 056

E 617 956
DRILLERS REPORT
NO.: 107071011

\ SCRAP CARS & \_
BUSES

/

SANITARY

/

SEWER
/ MANHOLE

WELL 3171

N 6 792 831
E 617972

DRILLERS REPORT
NO.: 107071012

1. UTM COORDINATES OBTAINED WITH A HAND HELD GPS USING NAD83 SYSTEM
ARE CONSIDERED TO BE ACCURATE TO 10.0 m, APPROXIMATELY.

TN
( \
« /

POTENTIAL CONTAMINANT SOURCES.

BUILDING STRUCTURES RELATIVE TO PROPERTY LINES ARE APPROXIMATE
ONLY.

30 m RADIUS FROM WATER WELL FOR CONSIDERATION OF PROXIMITY TO

AND

AN <
SCALE 1:300 &
" % 2, /
AN / Cn
NOTES: = SMALL PUBLIC WATER SYSTEMS ASSESSMENT
[EEA Engineering Consultants LEd. WESTERN REGION

R. MARTIN

DESIGNED BY:

DRAWN BY: J. BUYCK

DATE: AUG. 2005

AS SHOWN

0 ISSUED FOR CLIENT REVIEW DD/MM/YY XXX SCALE:
No. DESCRIPTION DATE APPROVED| PROJECT No.:

REVISION ACAD FILENAME:  003—WESTERN REGION

1260002.003

CLIENT:

Naken

Highways and Public Works
Property Management Branch

GOVERNMENT OF YUKON
HIGHWAYS & PUBLIC WORKS

DESTRUCTION BAY FIRE HALL | REvision issue
BUILDING # 3172 0

SITE LOCATION DIAGRAM FIGURE No.
WELL ID: 3172 FIGURE 3172-A

Z:\0201Drawings\1260002 Water Assessment YTG\003 -Western Region\destruction\1260002 D Bay Fire Hall_3172A School Bldg_3171A Site Plans.dwg, 9/21/2005 9:51:37 AM, Adobe PDF



LEGEND
@ PUMP &
Clo| CHLORINE RESERVOIR AND
INJECTION PUMP
? PRESSURE GAUGE
> >
<1 GATE VALVE
E CHECK VALVE DUPLEX WATER
SOFTENER
? SOLENOID
< q
COMPONENT ID. No. n WELL WITH
#2 (SEE TABLE ON FOLLOWING PAGE) | @\ gp SUBMERSIBLE PUMP
(D). FLOW METER -
] N (R
W|  WATER FILTER
F| (CARTRIDGE TYPE) ACTIVATED
W CARBON
S
\é PRESSURE TANK
0
&
o PROJECT  SMALL PUBLIC WATER SYSTEMS ASSESSMENT
EBA Engineering Consultants Lid. WESTERN REGION
CLIENT / TITLE
4%//% %@% SCHEMATIC SYSTEM
Higwand Public Works LEGEND
Property Management Branch
DATE APRIL2006  |DWN.  JSB [cheo. Rvm FILE NO. 1260002 [ orwG. LEGEND
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Western Region — Destruction Bay Firehall
Building # 3172

DISTRIBUTION & TREATMENT SYSTEM DATA
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TABLE 3172- 1: SUMMARY OF BACTERIOLOGICAL RESULTS

Number of |Time Period| Any Positive | Fraction of | Any positive Most Recent Is Most
Sampling over which [Total Coliform| Positive |E.Coliresults?| Sampling Event |Recent Result
Events Sampling Results? Total (yes or no) Available for Positive?
was Done | (yes or no) Coliform EBA Review
Results vs.
Total
Sampling
Events
Building # |Building Name _
Destruction Bay Fire Sept-04 to
3172|Hat 9 Jun-05 yes 1/9 no 16-Jun-05 no
oA
V> ==




Table 3172-2: Water Quality Results

Building 3172 - Destruction

SOURCE: Bay Fire Hall
Location/ Resident Destruction Bay
Address
Treatment None
Disinfection None GCDWQ Criteria
Source of Water On-site well
Additional
Purpose of Sampling Base Line | Base Line | Analytical
Sample Location
Date Sampled 19-Oct-05 | 16-Jun-05 | 28-Jul-05 Lower Upper Limit
IPhysical Tests (ALS) AQ MAC AO
Colour (CL) . >60 <5 <5.0 15
Conductivity  (uS/cm) 672 -
Total Dissolved Solids 389 413 - 500
lHardness  caco3 308 312 - AQ >200 = poor, > 500 unacceptable®
I,,H 8.42 8.43 - 6.5 8.5
Turbidity  (NTU) 535 ] 110 3.04 I 5
Ruv Absorbance 0.077
% UV Transmittance 83.8
§Dissolved Anions (ALS)
Alkalinity-Total . CaCO3 245 231 -
Chloride  Cl 6.1 1.04 - 250
fFluoride  F 0.31 0.327 - 1.5
Silicate  SiO4 -
Sulpt S04 109 150 - 500
INitrate Nitrogen N <0.01 <0.10 - 10
Initrite Nitrogen N <0.005 <0.10 - 32
Ammonia Nitrogen N -
Total Phosphate  PO4 -
Total Metals (4LS)
Alumi T-Al <0.005 <0.010 -
Antimony _T-Sb <0.0002 | <0.00050 - 0.006
Arsenic T-As 0.0007 0.00081 - 0.025
IBarium  T-Ba 0.022 <0.020 - 1
fBoron 1B 1.48 114 - 5
|Cadmi T-Cd <0.00001 | <0.00020 - 0.005
Calcium _ T-Ca 38.5 -
Chromium _T-Cr 0.0017 <0.0020 - 0.05
Copper  T-Cu <0.001 <0.0010 - 1
firon  T-Fe 0.09 0.291 - 0.3
fed  TPb 0.0007 | <0.0010 - 0.01
Mag T-Mg 524 -
Iang T-Mn 0.029 0.0479 - 0.05
IMercury  T-Hg <0.00020 - 0.001
Ppotassium TK 5.37 -
Seleni T-Se 0.0026 - 0.01
Sodium  T-Na 31.3 30.9 - 200
Uranium _ T-U 0.0008 0.00072 - 0.02
Vanadi T-V e
Zinc  T-Zn 0.008 <0.050 - 5
Organic Parameters
Tannin and Lignin 0.23
Total Organic Carbon  C 7.02
§Field Chemistry (EBA)
H o860 6.5 8.5
TDS (ppm) 203 500
IEc (wsiem) 620
lT:mpcrature °C) 13.9
IFree Available Chlorine
Notes:
A. Guidelines indicated for hardness are not CDOWQG, rather they are general aesthetic guidelines
- exceedences are indicated in yellow highlighting.
italics and underiine indicates exceedence of proposed MAC (ie. arsenic)
Bold with Yellow highlighting indicates exceedence of CDWQG Aesthetic Objective (AO)
Bold Underline with Yellow highlighting indicates exceedence of COWQG MAC
Results are expressed as milligrams per litre except for pH and Colour (CU)
Conductivity (umhos/cm), Temperature (°C} and Turbidity (NTU)
< = Less than the detection limit indicated. A
AO = Aesthetic Objective _A’E

MAC = Maximum Acceptable Concentration {Health Based)



EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

SMALL PUBLIC WATER SYSTEM ASSESSMENT

Inspector: Ry Markin Luke Lebel Date _IV’J 2 295
WELL ID # Owner Location Description
,3) 7‘2 YTG 0€5¥T\UC,}”J\O\4 gc;\/' /:)'Y,{__}_L{,’&\}‘i

1. Well Location and Potential Contaminant Sources

a. General location of well: (Community, Subdivision, etc.)

Dcs}\rvcrll‘oy\ Bo\/

b. Specific location: (Road or street, Building number, name of owner and/, legal description,
ki 1760  Alosie. H reh vrtay f
v 7

c.GPSlocationn N 67a10%0 E & 179 5¢

d  Is there electric power? B Yes [ No

e Isthere outside water access? [ Yes E No

f.  Does the well system have:

(015 or more service connections to a piped distribution system ? If so how many
F;V‘{_ l'\[,\u OV\.Iw_/

[ 5 or more delivery sites on a trucked distribution system? If so how many

g Nearest building, specify F/re Hatl .7

h. Distance from well to building _~ 9 v

i.  If there is an effluent disposal field, is its location known? Hyes [OnNo
j.  Distance from well to nearest point of known field: Commun! J\, J Selp'/ fe 260w

k. Well location relative to field: [ upslope downslope [ 1ateral

1/11



EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

1. Isthere any part of a sewage disposal system(s)or other potential sources of pollution that may pose a

health and safety risk within 30 m? B Yes I No
Service lines ond maln (’ i ¥e 3;/) (%o,

m. Is the well located within 300 m from a sewage lagoon or pit? [1Yes [X'Nowvn h'® chy
n. Is the well located within 120 m from a solid waste site or dump, cemetery? L1 Yes Xl No wn 'k ¢y

o. Is the infrastructure protecting the wellhead, pumphouse, storage tank and/or water treatment

plant designed and secured to prevent:

Unauthorized access by humans? X ves I No Entrance by animals? [ Yes K No

Enclosure fadrened ghyt with watls frmt’%& {)054’:3)3{’ , Fuldence of
thSectg
p. Is well site subject to flooding? ﬁ Yes CINo
q. Isthe well site well drained? Kl Yes D No

r. Isthere a buried fuel tank on the property? Kl Yes [ONo
If yes, is it ™ in use [J abandoned

Is the location known? E Yes O No
Distance from the well to known buried tank =~ |8 v

s.  Are there any other known contaminant sources on the property?

mYes ] No Describe

If yes, specify the source: l dump O sewage lagoon O cemetery [ other

Potential Source 1: A 57T\ : Distance from well to Potential Source 1; ™~ Z
Potential Source 2; Creek ; Distance from well to Potential Source 2: 7 3%
Potential Source 3: 75T T ; Distance from well to Potential Source 3: S e

Potential Source 4: 'Sm"j’ Cars : Distance from well to Potential Source 4: " 20

t.  Are there other wells on this property? E Yes O No

How many? \ [Minuse [J abandoned [1 require proper sealing
g(.‘\oo ! el @ e 26 ey
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EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

2. Well and Wellhead information:

a.

b.

When was well installed? Year ~ 1487 Month s Qi O b e

Type: E drilled [ dug [sand point O other

Is there a drillers log for the well: [B Yes O No

Is there a surface seal to 6 m [ Yes E No [ unknown [ unlikely

Surface casing: O Yes Diameter m No

/()_ A

Well casing: Diameter Material: m steel [ plastic Olconcrete

Depth of wel: (0% P 0 measured (if possible) O reported X from log

Static water level below ground: 29 {"f

[J measured (if possible) O reported d from log O flowing

(If granular) Is the well completed: Dopen end casing mwith a well screen

O] with slotted pipe [0 unknown  other

(If bedrock) Does the well have a liner? [lyes [1 No [steel O plastic

If there is a well screen: length >« S M slot size(s) 10 slo ¢
Location of screen: from 99,0 &4 o 0% B reported
Is there a sump below the screen? [ Yes E No up [Vke l\/

Is the well head: []  in pumphouse & in fit [ pitless adaptor [ in a building
¢

P f’ w(dden

&] in a wooden enclosure other, describe

If the well head is located in a wooden enclosure,
3/11



EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

i. Isthe well head below grade? describe in detail ~ 9.7 m be low 3/”614 2

il.  Are there signs of ponding on the enclosure(e.g. water stains, etc.)?zl Yes [ No

iii. Is the wellhead enclosed by fiberglass insulations? Oyes E No

iv. Any evidence of rodents? Specify Access possihie
t

v. Does the well casing have a proper seal cap? E Yes [J No

If no, describe condition Sp]"‘L ol €4 ¢o 0
—t 7 7

3. Water Supplving This Well:

a. By definition is the water from a surface water source or under the direct influence of surface water?

EV Yes [ No [ farther investigation required.

If yes is there treatment or disinfection [ Yes & No

Explain (filtration, disinfection etc...)

4. Aquifer Supplving This Well:

a. Theaquiferis: [ bedrock E granular sediment []  unknown

b. Does water level and/or well capacity show seasonal fluctuation? O Yes E No
unl? lz(e [7/

jn

Pump Installation:

a. Isthe well equipped with a pump? K yes O No
b. Type of pump: [Jhand tgelectric submersible [ jet

[ shallow well centrifugal [J other,

c. Description: Manufacturer Model

horsepower capacity voltage

4/11



EBA Engineering Consultants Ltd.
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d.

€.

6

Date installed: By:
For submersible pump, depth of setting below surface
Drop pipe for submersible pump: [ steel CE/ plastic L ke }7!
Pump delivers water to: [Xl pressure tank \ﬂ elevated tank L1 other
Are there automatic pump controls: m Yes [ No
Is there provision for taking water samples before water reaches storage?D Yes No
Is there a water meter on the system? [ Yes K No
Is the pump and piping protected from freezing? ﬁ Yes 0 No
If yes, describe: ~n$v ! a3 o v oumd piiieg ~ likely a 50 beotd caca
¥ % ~4 f
Comments on pump installation:
._Conclusions

a. Comments on overall installation:

T(’\f_ W(‘/\J\\’(f (/\0\5 ta \/{,P\// ?vv\e\rfr“{ _(,\)"Y]L\\;(‘ Sb‘/\é”'

b.Recommendations:

5/11
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Creating and Delivering Better Solutions

Inpccor | = r{me;\e;save_ Date ;] e Z 8{/ o5~
WELL ID # Owner Location Description
79— NT&S D'ReM Tree Rl
6. Water Treatment )
a. Iswell water treated? [ Yes D/No; Type of treatment:
[ chlorination [ iron and or manganese removal O other
b. Is water entering plumbing or piped distribution system treated with chlorine or another treatment that is
as effective as chlorine used to achieve disinfection throughout the system?
[J vyes [¥'No Ifsohow
c. Iftreated with chlorine, is the free residual chlorine concentration less than 0.2 mg/L
O Yes B/No reading.
Tested at (location)
d. Ts testing for chlorine residual concentration done at the tap (eg. Kitchen faucet) or from representative

points in a piped distribution system, including a point from tap at the end line

O ves IE/NO If yes how often?

If the drinking water is being transported by water delivery truck does it have a minimum chlorine free

residual of 0.4 mg/L at the time of fill. [0 ves l]/No

Water Quality (observations):

Does the water stain plumbing? %es O ~o slight Dévere

Type of stain: L] brown B/red O black
Does the water contain sediment? [Yes j{o [ occasional [ constant

Is there an unpleasant odour? O Yes No O ms [ other

6/11



EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

d. Is there an unpleasant taste? Mcs CONo [brackish [0 Other

e. Isthere a history of bad bacterial analyses? [ O ves O No
f.  Isthere a chemical analysis? ’> O ves O No adequate [ incomplete

g. Isthere analysis of trihalomethanes (THMs) where the water source is a surface water supply or a well

under the direct influence of surface water? ] Yes B/No

h. Is the drinking water tested daily with an accurate reading chlorine test kit capable of reading in the
range 0 to 3.5 mg/L of free chlorine residual in increments of 0.1mg/L? 3 Yes B/No O unknown
i.  Ifyesis the test performed in accordance with manufactures directions? [J ves [0 No [0 unknown

j- Isarecord of the datc:,jt'y,hame of person performing the test and results of the drinking water sample
N

kept? O ves o

TANK AND PIPING DETAILS

Tank Room

—
Is there a water tank? Yes No Details: “Prezgune | AL

Where is it located?

Comments: SeurttE )b OF Q’:@ AT,

Is the room in which the water tank is located heated to maintain an optimum temperature of 4°C
for stored water?

CExe
Comments:

Are there windows in the add-on that may allow direct sunlight onto the water holding tank? YES
NO

Comments:

Are there other heat sources near the tank? YES NO
Comments:

Is there waterproof flooring with a sealed base to contain spills? YES NO
Comments:

7/11



EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

Overall Tank

What are the tank size and dimensions?

What material is the tank constructed of?

Is tank and associated piping constructed of safe materials (i.e. CSA approved and material that does
not affect the taste of the water)? YES NO

Comments:

Tank Inlet, Outlet and Lid
Is there adequate access on the tank for cleaning (i.e. min 15" access lid)? YES NO

Does the lid have a tight seal and is it watertight when closed? YES NO
Does the tank have an overflow or high level whistle? YES  NO

Is the water tank drain accessible? YES NO

- WATER TANK AND WATER QUALITY CONDITION

Are there signs of staining or biofouling? YES NO
Comments:

Is there any sediment or scum in bottom of tank? YES NO
Comments:

Is there any odour associated with the water or tank? YES NO
Have there been any bacteriological analyses conducted previously? YES NO

Does the tank appear that it has been cleaned recently? YES NO

Are the tanks easily assessed for the purpose of cleaning and disinfection? YES NO

8/11
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8. Conclusions

a. Comments on overall installation:
e INs0E [UeTRuUuATIor | S oF Goon Dy ﬂ/uwtf

(/(')ozbmmwﬁ ¢ MaTerinc.,
Hewr Tree (s' ©oos oo Nor Muer Coog

b. Recommendations:

[(Norrl TReTMeT As  KEOu i ee For [NSTAUMled
oF  Ploporiopvae CHofad Avod. = doc KK
Cltotivere CouwpLore Sgsmv_ dp Pur Ctholive
1O Ngsr Perene ontive + (NsTimire [ Kes uisl
)éé?gd%/b FTwerm Chthop g TTesownlCn,

wWetTrmure  Bi—Aaduae Wee MAnTen, arlos
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l_ o Eavironment  Environnement

Canada Carada S Enforcement and Emergencies Section
91782 Alaska Highway, Whitehorse, YT Y1A 5B7

Spill Report Information PH: 867.667.3400° FAX: 867.667.7962

Spill # 0334 |

Jurisdiction Yukon _ |

Community [Destruction Bay | |
" Address 1 _ 1

Highway | _ ] ‘

Milepost L

Feature \Destruction Bay |

Location and Cause |vet leak 3 ]

Latitude i z52raea ]
. Longitude 1-138.80244846 | l

[Incident Date [0726/2003 12:00:00 PM ]

Lead Agéncj, - . ‘Yuko’n Govemment - Environmentai Programs ) ’ . J

Other Agency l | S j

Compan.;:(s) ' |Yuko'n Electrical Company Ltd : J

Atﬁount {500 - | |

Units |Litres 5 '

Quantity [Estimate - I

* Release Description |Spilled | . |

' Additional Quanitit | ]

" Concentration |

Concentration Unit |

- Phase \Liquid
Major Contaminant |Diesel

3rd Contaminant |

]

| |

2nd Contaminant | . l
I

l

4th Contaminant ‘

cleaned-up but soil had not been removed at time of report - no further
information on file

Outcome

Wednesday, August 03, 2005 - Page 1 of 7



l* Eaviroamont  Environnement
4 Canada Canada

Spill Report Information

Enforcement and Emergencies Section
91782 Alaska Highway, Whitehorse, YT Y1A 5B7

PH: 867.667.3400 FAX: 867.667.7962

Spill # lo303
Jurisdiction [Yukon
Community [Destruction Bay
Address l J
Highway B ]
 Milepost l
Feature lDestruction Bay J

Location and Cause

untreated sewage spilled due to mechanical failure - rubber coupling
separated on the force main pipe elbow

Latitude 61:252546 _ ]

Longitude [138.800598 |

Incident Date |2/5/1993 2:30:00 PM | |

Lead Agency LDepartment of lndian ‘Affairs and Northem Development
‘ bthér Agency |Yukon Govemment - Transportation
' Company(s) ICommunity 6f Destruction Bay

Amount 137,800 IR

Units .h-itr_es : }

Quantity [Estimate ]

" Release Description [Spilied | |

Additional Quanitit |_ - |

* ‘Concentration

Concentration Unit | ' ; 1

Phase

|Liquid _ . ‘ |

Major Contaminant [Raw Sewage

2nd Contaminant [

3rd Contamiﬁant | ]

_4th Contaminant

Outcome

|
l
|

effluent flowed over natural terrain and collected in a pond beside:
Kiuane Lake - some collected, most frozed - to be excavated to
isewage lagoon

Wednesday, August 03, 2005



. Environment  Environnament

Canada Canada o Enforcement and Emergencies Section
' 91782 Alaska Highway, Whitehorse, YT Y1A 6B7
Spill Report Information PH: 867.667.3400 FAX: 867.667.7962
Spill # 19304 ]
Jurisdiction [Yukon |
Community [Pestruction Bay ]
Address . | |
Highway | | ] ]
. Milepost L ]
Feature |Destruction Bay _ J

Location and Cause |untreated sewage spilled due to mechanical failure - coupling/pipe
_ separation again

Latitude [61.252546 i

Longitude ~ [138:800508 ]

Incident Date |3/29/1993 ” |

iead Agenéy 'iDepartment of Indian Affairs and Northemn Development |
- _-Other Agency ' kukon Goverr;ment - Transportation - — . ‘

Company(s) ICOmm_uni_ty of Destruction Bay | ) ~ ]
| Amount |'1 1340
- Units [Litres

Qudntity |Estimate

Release Description {Spilled

Additional Quanitit |

Concentration l

Concentration Unit {

Phase [Fiquid

Major Contaminant iRaW Sewage

2nd Contaminant L

3rd Contaminant I

N S T S N S D B [ S S B

4th Contantinant [

Outcome  [similar to PACY 9303 - sewage collected in same pond - repairs to
sewage system to be completed - spill-being cleaned up with vacuum
truck ‘

Wednesday, August 03, 2005 Page3 of 7



I-_ k. Environment  Environnemont

Canada Canada ‘ Enforcement and Emergencies Section
_ 91782 Alaska Highway, Whitehorse, YT Y1A 587
Spill Report Information PH: 867.667.3400 FAX: 867.667.7962
Spill # 9515 ] “"“
Jurisdiction [Yukon i
Community [Destruction Bay J
Address L |
Highway | ' | 1
Milepost [ J
Feature [Destruction Bay . I
Location and Cause gi_;:;l:(r;; :Ieeve broke 10m from final discharge - unknown cause for
Latitude |p1.2480555555556 - | J )
Longitude |—138.793888888889 : J
3 - Incident Date [5/12/1995 }
Lead Agency ’ ‘Depadment of Indian Affairs and Northem Development ‘l
Other Agency I C _ - J .
' Company(s) Y16 ]
Amount | _ |13°
Units [Litres
Quantity _lEstimate

Release Description [Spilled

' Additional Quanitit |

. Concentration l

Concentration Unit |

Phase -+ |bquid

. Major Contaminant Raw Sewage

2nd Contaminant L

3rd Contaminant [

L__IL__..__;L———‘L_——_;;

4th Contaminant L

ine - pipeline repaired - improvements to system to be made byt YTG

Outcome - ' spill occurred sometime at the end of April 1995 - not reported to spill
i
in summer

Wednesday, August 03, 2005 Paged of 7



l Environment
4 Canada

Environnement
Canada

Spill Report Information

Enforcement and Emergencies Section
91782 Alaska Highway, Whitehorse, YT Y1A 587

PH: 867.667.3400 FAX: 867.667.7962

Spill # /6634 |
Jurisdiction Yukon ]
Community [Pestruction Bay }
Address | [
Highway | 1
Milepost h ]
Feature [Destruction Bay ]

Location and Cause |break in main sewer line

Latitude
Longitude
Incident Date

Lead Agency

O_tlier Agency -

_ Compaﬁy(s)
Amount
_Units

7 Quantity

|61 .2480555555556

]

: |-1 38.793888888883

]

Len 2/1996

|

: Pepaﬂment of Indian Affairs and Northem Development - ]

I

e

L
.

[Unknown

 Release Description [Spiled

Additional Quanitit (

Concentration

Concentration Unit L

Phase

|Liquid '

Major Contaminant IRaw Sewage

- 2nd Contaminant
3rd Contaminant

4th Contaminant

Outcome

L

AR SN R R I R

L

L

]

environment’

pump activated 3x per day - approx 500 ga each time but sewége
doesn't reach lagoon - DIAND inspected - to be repaired - no risk to

Wednesday, August 03, 2005

Page 50f 7



I ; Environment  Environnement

Canada . Canada Enforcement and Emergencies Section
91782 Alaska Highway, Whitehorse, YT Y1A 5B7
Spill Report Information PH: 867.667.3400 FAX: 867.667.7962
Spill # o649 ]
Jurisdiction [Yukon ]
Community [Destruction Bay |
Address B |
Highway | | ]
Milepost [ B -
Feature [Pestruction Bay ' ]

Location and Cause |leaking sewer line

Latitude [61.2480555555556 ]

_Longitude [138.703888688839 \

 IncidentDate  [BTI0% =
Léad Agency {Department of Indian Affairs and Northem Dev-elopment ' ]
Other Agency [ ‘ _ ‘ 4'
Company(s) |16 | ' ' |
Amount |50 J
Units o Eauons_ (us'. iiquid) : j
-.Quantity [Estimate ]

" Release Description [Leaked |

- Additional Quanitit- |rate of spill reported at 1lis. |

Concentration r . J

Concentration Unit l | |
Phase [Liquid B
]

- Major Contaminant [Raw Sewage

2nd Contaminant ‘

|
l

3rd Contaminant L

4th Contaminant r 1
' Outcome leak stopped 8/9/96 - line repaired by patching - Tony will take up with
: YTG on way back from site - no further information on file

Wednesday, August 03, 2005 Page 6 of 7



I_ Environment  Environnement

Canada Canada Enforcement and Emergencies Section
91782 Alaska Highway, Whitehorse, YT Y1A 5B7

Spill Report Information 'PH: 867.667.3400 FAX: 867.667.7962
Spill # o672 |
| Jurisdiction Yukon !
Community Eestruction Bay |
Address l ]
Highway | ]
Milepost [ ]
Feature lﬁestrucﬁon Bay J
Location and Cause [6aking utiidor - similar to Spil No. 9649 B
Latitude [p1.2480565655556 |
Longitude [138.793888888889 |

Incident Date [0/24/1996 2:30:00 PM |
Lead Agency lDehartrﬁent of Indién Affairs and. Northem Development J -
Other Agency | ]
Company(s) ve E '

- Amount . N ]

Units r i l
Quantity [Unknoi.vn ' j

- Release Description |-eaked

Addifionil Quanitit |

" Concentration il

Concentration Unit [

Phase [Hiquid

b b L

Major Contaminant [Raw Sewage

2nd Contaminant [

3rd Contaminant r

4th Contaminant r : J
Outcome eduction truck needed to pump up before it enters creek - no further
information on ﬁle_

Wedﬁesday, August 03, 2005 Page 7 of 7



EBA File: 1260002.003 Site 3172 — Destruction Bay Fire Hall August 2005

i

Photo 0611: 3172 Above ground fuel storage tank (left), wellhead enclosure
(right)

05/07/28 _ ; 05/07/28

Photo 0612: 3172 Wellhead in pit Photo 0613: 3172 Junk cars (centre), fire hall (right)




EBA File: 1260002.003

Site 3172 — Destruction Bay Fire Hall

August 2005

05/07/28

05/07/28

Photo 0122: 3172 Elevated water storage tank

Photo 0119: 3172 Pressure tank
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0. (-1260002.003 Jul, .005

Western Region - Destruction Bay Grader Station
Building # 3186

DISTRIBUTION & TREATMENT SYSTEM DATA

Item De‘scription Manufacturer Model Part No. Serial No. Size
" Yer o Mo ktert MiC-So Zood | J2He
| Ceessuce Tane | Cliienaee | fo- 144 7oA
| Pecssuce Suner| Souger D | Fs=z ZHP A ws
* Dtss e Cemas ‘M(’WCHI U ,(0. {oc Pf/\/ ARNZS
5
6
7
8
9
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TABLE 3186- 1: SUMMARY OF BACTERIOLOGICAL RESULTS

Number of |Time Period| Any Positive | Fraction of ] Any positive Most Recent Is Most
Sampling over which [Total Coliform| Positive |E.Coliresults?| Sampling Event |Recent Result
Events Sampling Results? Total (yes or no) Available for Positive?
was Done | (yes or no) Coliform EBA Review
Results vs.
Total
Sampling
Events
Building # |Building Name
Destruction Bay Grader Sept-04 to
3186|Station 9 Jun-05 no 0/9 no 16-Jun-05 no
"AE



Table 3186-2: Water Quality Results
Buitding 3136 - Dastruction
SOURCE: Bay Grader Station
Lacation/ Resident Destruction Bay
Address
Treatment None
Disinfection None GCHWQ Criterin
Source of Water Qn-site well
Additamal
Purpose of Sampling Basc Line § Base Line | Anubvtical
Samplc Iocation
BDate lod 19-0ct 05 [ Jun-15035 | 2R-Jul-05 Tawer Upper Limit
Ptydead Tews (4L5) AQ MAC AQ
Colour w©) L ->60 60 38 15
“onductivity _{uS em) 749 -
Fotal Diwotved Sclids 453 492 - 300
Euinm cwor 399 350 403 §A0 >200 = s, > 300 unaceeptable®
i 8.20 8.36 - 6.3 &35
Turbidity  {(NTU) ALl 127 1 s
LV Abeorbance 0.08
oy 828
[Dicselved Anlom (41.5)
Alkalinity-Tolal __ CoC0O3 29 247 -
0.9 0.79 - 250
@25 0.276 - LS
15.7
127 181 - 500
N 0.07 <0.10 - 10
X <0.005 0.31 - 32
r x N
JTtal Phowhate 1M $.109
Total Mctuls (4L
umgioum_ T-AJ, 0.008 0.023 0,305
| Antiony  T-8h <0,0002 | <0.00050 § <0.00050 0.006
Armnic 1A 00184 53 . 0.025
Racium  T-Ba 1.306 0.206 0.307 1
t!«mn B L4 4.99 1.22 5
Cadpium _T'd <0.00001 § <0.00020 | <0.00020 0,005
Calciam  T-Ca 315 56.6
“hromium  T-Cr <0.00! <0.0020 | <0.0020 005
Copper _ T-Ca 00003 0.0192 0.0069 1
o T-Fe XY (R T O B Y TN 0.3
ted  T-Ph 0.0003 <0.0010_| <0810 0.01
T-Mg 56.2
TMa L O.H6S -] 0437 7 0.05
I:_qim THe <0.00020 0.001
ousivm_T-K 402
Selenivm _ TS <0.0010 0.0l
Sodim T} 209 200
naiva T-U <0.0005 { <0.00010 0.02
Pumdiom TV
F 170 0019 | <0050 ! <0.050 s
vod Metuls (ALS)
Auminem DAY <010 0.1
Antigooy  D-Sh <0 0050 0.006
Anegic  D-As TR0 0.02%
Hadum _D:Bs 0.29¢ 1.0
Boon DB 122 S
Cadeium _D-Cd <0.00020 0.005
Calgum _D-Ca 542
Chromivm  D-Cr <0.0020 0.05
‘opper DCu 0.0022 Lo
iron _D-Fe 0033 0.3
load DB <0.0010 0.01
DM 649
0201 005
<0.00020 0.001
4.67
<0.0010 001
245 200
<0.00010 0.02
<0.030
<0.050 50
0.46
c 3.64
hi <0).000050);
<0.000030,
Acridine <0.000050,
Anthraocne: <0.000050:
13 <0.000050
R <4).000010), 0.00001
B <0.000050)
[Henza(z b ijporviene <(}.000050
2 <0.000050)
Chrvecne <0.000050)
| By <t).000050),
[ luoramthene <0.000050
[ oorene <0.000050]
ndenof 12,3 djpyrene <0.000050
[Nephthalcns <0.000050]
P benanthrenc <0.0000 501
<0.000050
<0.000050;
<0.30
<14
<0.30
<L
JFieid Cherioaey (EBA)
H 8.39 6.5 8.5
TDS (pprm) 376 500
i (uS/em) 748
2 tue (°C) 9.3
roe Availshle CBlorine
Notea:

A, Guidefinas indicated r hardages are not CDWQG, rather they are genoral acsthetic quidelines

in yotaw fi

of peoposed MAC (. arsonkc)

Bold with Yetiow highlighting indicates exceedonce of COWQG Aesthetc Qbjective (A}

RBoldl Underine with Yeliow highlighting indicates excesdence of COWQG MAC

Resuits are axprossed 28 milligrama por Htre except %ar pi and Colour (GU)
‘Conductivity (umhoe/cm ), Temperature (°C) and Turbdity (NTU)

< = Lesa than the delection kmit indicated.
AO = Aasthetc Objectiv

MAC = Maximum Accoplabie Concentration (Health Based)
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lEBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

SMALL PUBLIC WATER SYSTEM ASSESSMENT

Inspector:  Ryan Marty, luke foget Date July 28 200¥f
WELL ID # Owner Location Description
/Sl 86 YTg Des’;r-u r_}"*an B“)’ G*‘N"'G«" ‘5’{"’?*&:\
[

1. Well Location and Potential Contaminant Sources

a. General location of well: (Community, Subdivision, etc.)

Debt‘}‘f‘-uc*ﬂn Bo\\/

A
N

b. Specific location: (Road or street, Building number, name of owner and/, legal description,

c.GPSlocation: N 6797%9¢ ECV76%(C oW 802L.. & 8

d Isthere electric power? w Yes O No

\ e Is there outside water access? [] ves m No

f.  Does the well system have:

Clisor more service connections to a piped distribution system ? If so how many
De»s}‘r ocﬁL "CJV\ ‘5«\/ GN\J'GF ga'lrwa
3 5 or more delivery sites on a trucked distribution system? If so how many
g. Nearest building, specify Lo coted  Tnsfd € ar M‘lf r g fadion
J

h. Distance from well to building

i.  Ifthere is an effluent disposal field, is its location known? M Yes [JNo

j-  Distance from well to nearest point of known field:

1

k. Well location relative to field: [ upslope W downslope ' 1ateral

1/11



EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

1.

health and safety risk within 30 m?
ﬁ @ I’S»\, gf’g'ifc ‘}‘m\{( @23.,‘ —eFF{vqu' (J\’Q;c‘. \JH%V\W'}jJ r‘ock /HJ\@ /7:4\
e »

IC&L‘\

Is there any part of a sewage disposal system(s)or other potential sources of pollution that may pose a

L] Yes L No

m. Is the well located within 300 m from a sewage lagoon or pit? [ Yes 5 Nowwbie b

n.

Is the well located within 120 m from a solid waste site or dump, cemetery? [ ves E No un W{»{y

Is the infrastructure protecting the wellhead, pumphouse, storage tank and/or water treatment

plant designed and secured to prevent:

Unauthorized access by humani_‘7 1 Yes [2 No Entrance by animals? [ Yes [X No

W eecess

Accessoble to anyonc Wi Aecess possible
bt fc‘v‘«&
Is well site subject to flooding? O Yes [(RNo

Is the well site well drained?

[Z Yes ] No

Is there a buried fuel tank on the property? MYes [ No

If yes, is it

R/in use

Is the location known?

[] abandoned

[ ves E No

Distance from the well to known buried tank T+ "5 Some where  under he a)roaler S‘A’*’l"’”\

oo v <Z€M

Are there any other known contaminant sources on the property?

CZ Yes

(] No Describe

If yes, specify the source: O dump O sewage lagoon [] cemetery [ other

Potential Source 1:Vsed antifreeze clruysDistance from well to Potential Source 1: ~ 7k

Potential Source 2:Va 6‘1 e ol AS T : Distance from well to Potential Source 2: ~A i

Potential Source 3: Tor 4%\ k

; Distance from well to Potential Source 3: 7~ ~Y E;M

Potential Source 4: T or CrwSO')H‘«kals ie from well to Potential Source 4: _’:’i@i”_
Sty cnd cold wix § arecye 605\4) Cuel Puhﬁp'hb aree @Y,

Are there other wells on this property? B\Yes O No

How many?

I

[] in use \E abandoned M require proper sealing
~0.65 w Frow exis %{"‘5 we !

2/11



EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

2. Well and Wellhead information:

a.  When was well installed? Year UnXnowrv Month

b. Type: E drilled  J dug [sand point 0 other

c. Isthere adrillers log for the well: O Yes E No

d. Isthere asurface sealto 6m L] Yes M No [ unknown lX[ unliicely

e. Surface casing: O Yes Diameter | B No

£ Well casing: Diameter 1€ cw  Material: K osteel O plastic Oconcrete

g. Depthofwell: _un Kngwrin [ measured (if possible) O reported O fromlog

h. Static water level below ground:_ LinMnown

[] measured (if possible) O reported O from log O flowing

i.  (If granular) Is'the well completed: Dopen end casing Ol with a well screen

O] with slotted pipe E unknown  other

j.  (If bedrock) Does the well have a liner? [lyes [1 No [lsteel [ plastic

k. Ifthereis a well screen: length unKhow slot size(s)
Location of screen: from to from log reported
1. Isthere a sump below the screen? O ves L1 No Vil o in

m. Isthe wellhead: [J inpumphouse (1 inpit (] pitless adaptor X in a building
Cov ey O‘Q W\o;h'l'ev\thk'(CQ 3,;..4@13}0

O in a wooden enclosure other, describe

n. Ifthe well head is located in a wooden enclosure,
3/11



EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

i.  Isthe well head below grade? describe in detail  ro 0. 19 m  obove ot wde
7 [

ii. Are there signs of ponding on the enclosure(e.g. water stains, etc.)? L] Yes &No

iii. Is the wellhead enclosed by fiberglass insulations? []Yes K No

iv. Any evidence of rodents? Specify P ceeis  Dossisle

v. Does the well casing have a proper seal cap? E Yes [ No

If no, describe condition_ 5 | id P\ G\j"e’_g dO\{ blehole ¢

3. Water Supplving This Well:

a. By definition is the water from a surface water source or under the direct influence of surface water?
E Yes [ No [ farther investigation required.

If yes is there treatn;ient or disinfection (] Yes O No

/
b

Explain (filtration, disinfection etc...)

]

4. Aquifer Supplying This Well:

a. The aquifer is: [J bedrock E granular sediment [1 unknown

ke L/
b. Does water level and/or well capacity show seasonal fluctuation? O ves [ No
OAK oL
S. Pump Installation:
a. Isthe well equipped with a pump? d yes O No
b. Type of pump: Ohand  Oelectric submersible E jet
[ shallow well centrifugal O other,
c. Description: Manufacturer Model
horsepower capacity voltage

4/11



EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

d. Date installed: By:

e. For submersible pump, depth of setting below surface

f.  Drop pipe for submersible pump: O steel \m plastic

g. Pump delivers water to: ﬁpressure tank [ elevatedtank [J other

h.  Are there automatic pump controls: ﬁ Yés_ O nNo

1. Is there provision for taking water samples before water reaches storage‘.igl Yes[d No
j-  Isthere a water meter on the system? O Yes [7_4 No

k. Isthe pump and piping protected from freezing? \gj Yes O No

If yes, describe: loco\kﬁ‘l) inside  heated bu | Alne,
~

1. Comments on pump installation:

6. Conclusions

a. Comments on overall installation:
e t A . i | ' .
There s o Halh 1n washiroopm SJ‘ml“fha, Meorde, s V\ﬂ.'L\fd— W’\‘Lﬁr‘j O Nt Corfisme!

1&’" b\ppew-a ':‘ffhé’ Eg’z’*eé ’\wc\-&e\""" i5 Ofavf{;]bé, /m"’f'fe, e om D«}?ﬁ"" JameJ Lep 3)
i

1 S \
with o dolye weter o) o8 .0 7w below e de,
- \J
s %76 04 e
- il

AL

DH‘ 6.170(

TC\N\'P q,g“(f

b.Recommendations:

5/11



EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

e

Date 'Q uL.L»lj 28)0‘5'

WELL ID # Owner Location Description
286 YT& Desrtycnon) @mjl G n e SIrKTIov

Water Treatment

Is well water treated? [ Yes B/ No; Type of treatment:

[ chlorination [ iron and or manganese removal O other

Is water entering plumbing or piped distribution system treated with chlorine or another treatment that is

as effective as chlorine used to achieve disinfection throughout the system?

I Yes E( No If so how

If treated with chlorine, is the free residual chlorine concentration less than 0.2 mg/L

O ves No reading.

Tested at (location)

Is testing for chlorine residual concentration done at the tap (eg. Kitchen faucet) or from representative

points in a piped distribution system, including a point from tap at the end line

0 ves No If yes how often?

If the drinking water is being transported by water delivery truck does it have a minimum chlorine free

residual of 0.4 mg/L at the time of fill. O ves B/No

Water Quality (observations):

Does the water stain plumbing? E( yes Ono O slight B/ severe

Type of stain: O brown B/ red [J black
Does the water contain sediment? [1Yes [no m/occasional [J constant

Is there an unpleasant odour? O Yes E]/ No [ H,S O other

6/11



EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

d. Isthere an unpleasant taste? E/ Yes [ONo [brackish [0 Other

e. Isthere a history of bad bacterial analyses? /?‘ O Yes O No

f.  Isthere a chemical analysis? *z' O ves 0O No [Tadequate [ incomplete

g. Is there analysis of trihalomethanes (THMs) where the water source is a surface water supply or a well

under the direct influence of surface water? L1 Yes B/ No

h.  Is the drinking water tested daily with an accurate reading chlorine test kit capable of reading in the

range 0 to 3.5 mg/L of free chlorine residual in increments of 0.1mg/L? O ves [¥ No [ unknown

i.  If yesis the test performed in accordance with manufactures directions? O Yes I No O unknown

j- Isarecord of the date, time,name of person performing the test and results of the drinking water sample

kept? [J ves [JNo

TANK AND PIPING DETAILS

Tank Room
—0 *
Is there a water tank? Yes No Details: (d essuee I ;I -

Where is it located?

Comments: Sthop  ktex | (}\\)o@rﬂ’(ﬂe&r chﬂ Nell

Is the room in which the water tank is located heated to maintain an optimum temperature of 4°C
for stored water?
NO

ents:

Are there windows in the add-on that may allow direct sunlight onto the water holding tank? YES
NO

Comments:

Are there other heat sources near the tank? YES NO
Comments:

Is there waterproof flooring with a sealed base to contain spills? YES NO
Comments;

7/11
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Creating and Delivering Better Solutions

Overall Tank

What are the tank size and dimensions?

What material is the tank constructed of?

Is tank and associated piping constructed of safe materials (i.e. CSA approved and material that does
not affect the taste of the water)? YES NO

Comments:

Tank Inlet, Outlet and Lid
Is there adequate access on the tank for cleaning (i.e. min 15 access lid)? YES NO

Does the lid have a tight seal and is it watertight when closed? YES NO
Does the tank have an overflow or high level whistle? YES  NO

Is the water tank drain accessible? YES NO

WATER TANK AND WATER QUALITY CONDITION

Are there signs of staining or biofouling? YES NO
Comments:

Is there any sediment or scum in bottom of tank? YES NO
Comments:

Is there any odour associated with the water or tank? YES NO
Have there been any bacteriological analyses conducted previously? YES NO

Does the tank appear that it has been cleaned recently? YES NO

Are the tanks easily assessed for the purpose of cleaning and disinfection? YES NO

8/11
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8. Conclusions

a. Comments on overall installation:

Twis s pd A’CCE\F’TH&LGJ‘ Bt oln 1 ST B AT oy

b. Recommendations:.

Dl A Hew Ule*u o Thic Qm 1o Not & &wb

Chneren e Foe MPUomesd T
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l : Eavironment  Environoement
Canada Canada

Spill Report Information

Enforcement and Emergencies Section
91782 Alaska Highway, Whitehorse, YT Y1A 5B7

PH: 867.667.3400 FAX: 867.667.7962

Epill # |0334 ]
Jurisdiction Vkon 2
Contmunity [Destruction Bay B
 Address B |
Highway | ] |
| Milepost B ]
Feature [Destmction Bay 4|

Location and Cause IV—enUeak

Latitude le1.25274646 ]
. Longitude [138.80244846 B
' Incident Date @2612003 12:00:00 PM ]
Lead Agency ' Wukon Govermnment - Environmental Programs l

Other Agency r

Companj(s) ‘Yuko'n Electrical Company Ld - ‘
Amount 500 -

Units ' [Litres

Quantity lEstimate ’

" Release Description [SPiled

' Additional Quanitit |

Concentration r

Concentration Unit |

- Phase P{Md

Major Contaminant [Diesel

2nd Contaminant I

. 3rd Contaminant r

4th Contaminant r .'

Outcome

information on file

cleaned-up but soil had not been removed at time of report - no further

Wednesday, August 03, 2005 _

Page 1 of 7



Environnomaont

l * Environment
Canads Canada

Spill Report Information

Enforcement and Emergencies Section
91782 Alaska Highway, Whitehorse, YT Y1A 5B7

PH: 867.667.3400 FAX: 867.667.7962

Location and Cause

Lafitude
"Longitude
Incident Date
Lead Agency
‘ Othér Agency
) Company(s)

Amount

Units

Quantity |

Spill # o303 l
Jurisdiction [Yukon ]
Community [Destruction Bay ]
Address l ]
Highway | ]
 Milepost I
Feature {Destmcuon Bay J

untreated sewage spilled due to mechanical failure - rubber coupling
separated on the force main pipe elbow

|§1.252546 B |

[-138.800598 _ _ |

|2/5/1993 2:30:00 PM |

_ lDepartment of Indian Affairs and Northern Development J

Pukon Government - Transportation

| Iéommuni_ty of Destruction Bay |
{37,800 _ T

s |

Fstim_ate i

' Release Des‘criptian.[Spilléd — |

Additional Quanitit | - |

" ‘Concentration

Concentration Unit i

Phase

Major Contaminant |Raw Sewage

2nd Contaminant
3rd Contaminant
 4th Contaminant

Outcome

I—

lLiquid

l
r
.

—J 1 —J |

isewage lagoon

effluent flowed over natural terain and collected in a pond beside
Kluane Lake - some collected, most frozed - to be excavated to

' Wednesday, August 03, 2005
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7 l * Environment  Environnoement

Canada Canada ' Enforcement and Emergencies Section
) 91782 Alaska Highway, Whitehorse, YT Y1A 5B7
Spill Report Information PH: 867.667.3400 FAX: 867.667.7962
Spill # 304 ]
Jurisdiction [Yukon ]
Community |Destruction Bay B
Addfess . [
Highway [
. Milepost [
Feature [Destruction Bay ' ]

Location and Cause (untreated sewage spilled due to mechanical failure - coupling/pipe

separation again :

Latitude l61.252546 ]
" Longitude [138.800598 ]
Incident Date [3/29/1993 , ]
iead Agency ‘{Department of Indian Affairs-and Northem Development J
-VIOtherAgen‘cy | @on Goverr;nment—Transponation — J
Company(s) E:ommuni;y of Destruction Bay . ] = J
' Amount [11340
- Units h.itres
» Quantity [Estimate

Release Description [Seilled

* Additional Quanitit |

Concentration |

Concentration Unit L

Phase Liquid

Major Contaminant Raw Sewage

2nd Contaminant L

NS I [ N S S S () S OO B

" 3rd Contaminant | L

4th Contaminant . L ] ‘

Outcome. : similar to PACY 9303 - sewage collected in same pond - repairs to
sewage system to be completed - spill being cleaned up with vacuum
truck ]

Wednesday, August 03, 2005 Page3 of 7



I' ' Environment  Environnement
i Canada Canada

Spill Report Information

Enforcement and Emergencies Section
91782 Alaska Highway, Whitehorse, YT Y1A 587

PH: 867.667.3400 FAX: 867.667.7962

Spill # los15 {

Jurisdiction [Yukon ]

Community [Pestruction Bay ]

Address l ]
Highway ] ]
M ilepost [ 4'

Feature [Pestruction Bay ]

Location and Cause pipeline sleeve broke 10m from final discharge - unknown cause for

breakage
Latitude [61.2480555555556 1.
Longitude [138.793888888889 ' |
g -~ Incident Date [5112/1935 1
Lead Agency {Depadment of Indian Affairs and Northem Development j
OtherAgency [ _ _ ' j
" Company(s) Y16 ]
Amount ~ [so '
 Units . _ |Litres
Quantity [Estimate

Release Description [Spiled

Additional Quanitit |

. Concentration L

Concentration Unit L

Phase © |Uquid

Major Contaminant [Rw Sewage

2nd Contaminant |

3rd Contaminant - [

4th Contaminant L

line - pipeline repaired - improvements to system to be made byt YTG

Outcome - spill occurred sometime at the end of April 1995 - not reported to spill
' in summer

Wednesday, August 03, 2005 Page 4 of 7



I o Environment  Environnement

Canada Canada _ Enforcement and Emergencies Section
91782 Alaska Highway, Whitehorse, YT Y1A 5B7

Spill Report Information PH: 867.667.3400 FAX: 867.667.7962

Spill # o634 [

Jurisdiction |Yukon ]

Comm unity [Destruction Bay I

Address | ' ]

Highway | J

Milepost [ j

Feature [Destruction Bay J

Locatio;; and Cause Ibreak in main sewer line J

Latitude [61.2480555555556 - |

Lonigitude - [38.793888888889 ]

Incident Date [er12/1996 ]

Leéd Agency |Department of Indian Affairs and Northem Development - J

Other Agency - | . | . ' |
Company(s) e ' l

Amount E [

Units - [ o

| Quantity : [Unknown

" Release Description (Spilled

Additional Quanitit l

Concentration {

HIRIN .

Concentration Unit L

Phase |Liquid

Major Contaminant [Raw Sewage

L]

2nd Contaminant L : l

3rd Contaminant L . w

4th Contaminant i ]

Outcome pump activated 3x per day - approx 500 ga each time but sewage
doesn't reach lagoon - DIAND inspected - to be repaired - no risk to
environment’

Wednesday, August 03, 2005 Page 5 of 7



l* Environment  Environnement

Canada Canada ' Enforcement and Emergencies Section
91782 Alaska Highway, Whitehorse, YT Y1A 5B7
Spill Report Information - PH: 867.667.3400 FAX: 867.667.7962
Spill # o649 7]
Jurisdiction Pukon ]
Community [Pestruction Bay ]
Address l ' ]
| Highway | ]
Milepost |
Feature Pestmction Bay j
Location and Cause @aking sewer line J
Latitude 161.2480555555556 |
Longitude [138703gs8888889 |
Incident Date _|8/7/ 1996 _ ]
Léad Agency Pepartment of Indian Affairs and Northem Devlelopment '

.
Other Agency r ' - , | ' ' ]
| ]

Company(s) |16
- Amount 50 ~ |
Units ~ [Gallons (US, liquid) ]
| :Qu antity . [Estimate J .
' Release Description F—eaked_ . ]
' Additional Quanitit [rate of spill reported atils |
Concentration { . ]
Concentration Unit | ]
Phase [Liquid _ |
 Major Contaminant Raw Sewage ]
2nd Contaminant l —I
3rd Contaminant [ - I
dth Contaminant | ]
' Outcome leak stopped 8/9/96 - line repaired by patching - Tony wilt take up with
: YTG on way back from site - no further information on file
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I Environment  Environnement

Canada Canada Enforcement and Emergencies Section
91782 Alaska Highway, Whitehorse, YT Y1A 587
Spill Report Information - 'PH: 867.667.3400 FAX: 867.667.7962
Spill # o672 ]
' Jurisdiction [Yukon |
Community IDestruction Bay J
Address | |
Highway B |
Milepost B - |
Feature [Destruction Bay — ]
Location and Cause [eaking utidor - similar to Spil No. 9640 i
Ldgmtie ' [61:2480555565656 ]
Longitude 7'[-138.793888888889 , |
" Incident Date [6/2411996 2:30:00 PM ]
Lead Agency lDebartment of Indﬁn Affairs and Northem Development
Other Agency !
Comﬁany(s) _ 16
 Amount | B
+. Units r : |
Quantity [Unknown ' ‘
" Release Description [Leaked |
Adliitfonal Quanitit ( J
" Concentration ' ] J
Concentration. Unit { J
Phase [Liquid ]
Major Contaminant [Raw Sewage |
2nd Contaminant f J
3rd Contaminant f J
4th Contaminant | B
‘Outcome (eduction truck needed to pump up before it enters creek - no further
information on file :

Wedﬁesday, August 03, 2005 Page 7 of 7



EBA File: 1260002.003 Site 3186 — Destruction Bay Grader Station

August 2005

05/07/28

Photo 0609: 3186 Existing well (right) and abandoned well (left)

Photo 0601: 3186 Leach pit

Photo 0604: 3186 Scrap metal




EBA File: 1260002.003

Site 3186 — Destruction Bay Grader Station August 2005

L

d

LR RR i

Photo 0605: 3186 leach pit

Photo 0599: 3186 Tar tank

05/07/28=

05/07/28

Photo 0607: 3186 Asphalt piles and salt storage
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1. UTM COORDINATES OBTAINED WITH A HAND HELD GPS USING NAD83 SYSTEM AND
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02..1-1260002.003 ' July .J05

Western Region — Destruction Bay Health Centre
Building # 3957

DISTRIBUTION & TREATMENT SYSTEM DATA

ltem | Description Manufacturer Model PartNo. | Serial No. | Size
1 Sie Comp. Mo ke 44
’ p[t?s,‘é wte Tl | CHA LLenNcEr Peb e Z o Gaon
’ llessaie Swmt | Sauree Fse -2 A TN PV ey
' | Qeseure Curuos Yy 2 (o -1eops [
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’ (/L/ATE{L rreel Aeun el | LStoo ML S37C64S] tor4a™)
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TABLE 3957- 1: SUMMARY OF BACTERIOLOGICAL RESULTS

Number of |Time Period| Any Positive | Fraction of | Any positive Most Recent Is Most
Sampling over which |Total Coliform| Positive |E.Coliresults?| Sampling Event [Recent Result
Events Sampling Results? Total (yes or no) Available for Positive?
was Done | (yes or no) Coliform EBA Review
Results vs.
Total
Sampling
Events
Building# |Building Name
Destruction Bay Health Sept-04 to
3957|Centre 9 Jun-05 no 0/9 no 16-Jun-05 no
.A
==




Table 3957-2: Water Quality Results

Buitding 3957 - Destruction
SOURCE: Bay Health Centre
Location/ Resident Destruction Bay
Address
Water softener, pH neutralizer
Treatment and colour femover GCDWQ Criteria
rDisinfec(iun None
Source of Water On-site well
Additional
Purpose of Samplin Base Line | Base Line | Analytical
Sample Location
Date Sampled 21-Sep-05 | Jun-15-05 ] 28-Jul-05 | Lower Upper Limit
Physical 1 ests (ALS) AQ MAC AO
[Colour «y) <5 <5.0 - 15
Conductivity _(uSicm) 810 -
Yotal Dissolved Solids 490 . 528 - 500
Handness _(aC03 <0.9 <33 - AO >200 = poor, > 500 unacceptable®
H 8.79 8.68 - 6.5 8.5
Lurbidity  (NTU) 0.6 045 - 1 5
UV Absorhance 0.0080
% UV Transmittance 98.2
Dissolved Anions (ALS)
Alkalinity-Toal __ CaCO3 121 122 -
[Chloride __CI 89 7.63 - 250
0.14 0.208 - 1.5
144
169 190 - 500
N <0.1 <0.10 - 10
[Nitrite Niwrogen N <0.05 <0.10 - 32
[Amnionia Nitropen N -
Total Phosphate  PO4 0.0238
Total Metals (4LS)
Aluminum _T-Al <0.005 <0.050 -
Antimony _T-Sh <0.0002 | <0.0025 - 0.006
Arsenic  T-As ~0.0148 = 00114 00120 0.025
<0.001 <0.10 - i
£.31 1.28 - 5
Cadmium__T-Cd <0.00001 | <0.0010 - 0.005
Galcium_ T-C'a <0.50 -
“hromium _ T-Cr <0.0005 | <0.010 - 0.05
jCopper __T-Cu 0.006 0.190 - 1
0.04 0.207 - 0.3
0.004 0.0064 - 0.01
<0.50 -
<0.005 <0.010 - 0.05
<0.00020 - 0,001
222 -
<0.0050 - 0.01
43 229 - 200
Uranium__T-U <0.0005 | <0.00050 - 0.02
Vanadium  T-V. <0.030
Zine  T-Zn 0.007 <0.25 - ]
Metals (ALS)
Aluminum _D-Al - Q.1
Antimony _D-Sb - 0.006
Arscnic_D-As QOLL9 0.025
Barium _ D-Ba - 1.0
Boron DB - 5
‘admium _D-Cd - 0.005
alcium _D-Ca -
“hromium__D-Cr - 0.05
IC 1Cu - 1.0
ifmn DFe - 0.3
fcad  D-Pb - 0.0]
Magnesium _£-Mg -
Manganese _D-Ma - 0.05
Mercury  DAlp - 0.001
Potasium DK -
Sclenivm_ D-Se - 0.01
L‘odi;un D-Na - 200
Uranium__D-U - 0.02
Vanadium _ D-V <0.030
Zine_ D-Zn - 50
Organic Parsmeters
Tannin and Lignin <0.10
Total Organic Carbon  C 0.52
Field Chemistry (EBA)
H R N 6.5 8.5
s ) 414 500
[:C (g$/cm] 83¢
Temperature (°C) 217
IFnz Available Chlorine
Notes:
A. Guidelinas indicatad far hardness are not COWQG, rather they afe general aasthetic guidelines
- are indi in yeliow highligl
tteligs end underfine indi di of prop: MAC (is. arsenic)
Bold with Yellow highlighting indi of COWQG Aesthetic Objective (AQ)
Bold tnderline with Yallow highlighting indicates axcaadance of COWQG MAC
Results are exprassad as milligrams per litre axcept for pH and Colour (CU)
Conductivity ( ). T {°C) end Turbidity (NTU)
< = Less than the detection limit indicated. A

AQ = Aesthatic Objective >4
MAC = Maxi A [ ion (Heatth Based) ebQ




EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

SMALL PUBLIC WATER SYSTEM ASSESSMENT

Date_JSv!y, %8 Zeel

WELL ID # Owner Location Description
Zo\ g7 YTG Dts‘lfu ‘—"J"fav\ ﬂ‘f—\\/ Heal+ (GN“-":)'C

1. Well Location and Potential Contaminant Sources

a. General location of well: (Community, Subdivision, etc.)

De,«s. 4~r “C 4\3"0»\ 3 _c\_y

b. Specific location: (Road or street, Building number, name of owner and/, legal description,
Kon 17947 Al ko Hiahway

c.GPSlocation: M €742941 E¢17983 ely, 7%9n. & [§m

d Isthere electric power? T Yes 1 No

e Isthere outside water access? m Yes (I No

f.  Does the well system have:

115 or more service connections to a piped distribution system ? If so how many
Het»“i\. Centre and 7 Nuf‘sf“b Re,;./éthe s

1 5 or more delivery sites on a trucked distribution system? If so how many

g. Nearest building, specify Locoted fnstde pumphioy §€

h. Distance from well to building

i.  Ifthere is an effluent disposal field, is its location known? Yes [INo

j.  Distance from well to nearest point of known field: Community gep Lie§ @570 erd mfidw Lpsie

T rerklope !
k. Well location relative to field: [ upslope B4 downslope [] 1ateral

1/11



EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

1. Is there any part of a sewage disposal system(s)or other potential sources of pollution that may pose a

health and safety risk within 30 m? E Yes [ No
Servch l-““E-/S . e L[ Mn»”v\s
’ {

m. Is the well located within 300 m from a sewage lagoon or pit? [JYes BDdNo unlice 17
n. Isthe well located within 120 m from a solid waste site or dump, cemetery? [0 Yes [No wmlite Iy

o. Is the infrastructure protecting the wellhead, pumphouse, storage tank and/or water treatment

plant designed and secured to prevent:

Unauthorized access by humans? D_Yes E No Entrance by animals? [ Yes m No

PunF}\ouﬁi 73 unloeed Eudence of wice, ;7\,,*.:\9/51 Bt

/

v sect S
p. Is well site subject to flooding? D\Ye:% BNO
q Isthe well site well drained? K Yes [ No

r. Is there a buried fuel tank on the property? & Yes [dNo
If yes, is it B in use [ abandoned

Is the location known? E Yes [1No
Distance from the well to known buried tank ~ 36~

s.  Are there any other known contaminant sources on the property?

]E Yes [ No Describe

If yes, specify the source: O dump [ sewage lagoon [ cemetery [ other

Potential Source 1: Indoor AT | : Distance from well to Potential Source 1: ~ 20

Potential Source 2: #3571 % ; Distance from well to Potential Source 2: ™ ¢~
Potential Source 3: ; Distance from well to Potential Source 3:
Potential Source 4: ; Distance from well to Potential Source 4:

t.  Are there other wells on this property? [ﬁ Yes O No

How many? , [ inuse E[abandoned [ require proper sealing

2/11



EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

2. Well and Wellhead information:

a. When was well installed? Year 969 Month October
Dé’:‘(ﬂ-*@‘d /1 fep-lﬁmée,r (a7

b. Type: B drilled [ dug [sand point [ other

c. Isthere a drillers log for the well: N © Yes ] No

d. Isthereasurfacesealto6m [1 Yes B No [ unknown [] unlikely

e. Surface casing: L] Yes Diameter X No

f.  Well casing: Diameter 15 ¢ Material: B steel [J plastic [concrete

g. Depth of well: 226 B+ 0 measured (if possible) O reported K from log

h. Static water level below ground:

[ measured (if possible) O reported O from log m flowing

i.  (If granular) Is the well completed: Ol open end casing Clwith a well screen

[ with slotted pipe N unknown  other

j.  (If bedrock) Does the well have a liner? [lyes [1 No [steel [J plastic

k. Ifthere is a well screen: length slot size(s)
Location of screen: from to from log reported
1. Isthere a sump below the screen? O ves [ No un K%h

m. Is the well head: 13- in pumphouse O in pit Ol pitless adaptor [ in a building

[ in a wooden enclosure other, describe

n. Ifthe well head is located in a wooden enclosure,
3/11



EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

i, Is the well head below grade? describe in detail ~ O« 25 w below opade
\/

ii.  Are there signs of ponding on the enclosure(e.g. water stains, etc.)?Bd Yes [ No
v ¢ O €6 5“‘9

iii. Is the wellhead enclosed by fiberglass insulations? []Yes B No S‘L\,ﬁ”c foun

iv. Any evidence of rodents? Specify M7ce & d Sq vlng s

v. Does the well casing have a proper seal cap? E Yes [ No

If no, describe condition QD\M“ ahske'f' Ce modified pw‘ N""I@Sf““ hot
T 7 ]

3. Water Supplyving This Well:

a.

By definition is the water from a surface water source or under the direct influence of surface water?
B ves [0 No [ farther investigation required.

If yes is there treatment or disinfection [1 Yes [ No

Explain (filtration, disinfection etc...)

4. Aquifer Supplying This Well:

a.

[

The aquifer is: [J bedrock g granular sediment [ 1  unknown

Does water level and/or well capacity show seasesal fluctuation? m Yes [ No
. Qo.PtAcﬂ'ly rCA!VCQS "~o (39 < J\kah o\r& S/\&,M\

when P‘""‘Pe’d PE"" 2N r)Er-foQ[ of Hme
Pump Installation:

Is the well equipped with a pump? m yes [ No
Type of pump: [ Jhand [Xelectric submersible [ jet

[ shallow well centrifugal [ other,

Description: ~ Manufacturer Model

horsepower capacity voltage

4/11



EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

d.

€.

6

Date installed: By:

For submersible pump, depth of setting below surface

Drop pipe for submersible pump: [ steel O plastic  wWngw i

Pump delivers water to: E pressure tank [0 elevatedtank [ other

Are there automatic pump controls: IX/Yes O No

Is there provision for taking water samples before water reaches storage?[] Yes[g No
Is there a water meter on the system? [ ves B No

Is the pump and piping protected from freezing? E Yes O No

If yes, describe: Heat Frovce end M sula fon

Comments on pump installation:

. Conclusions

a. Comments on overall installation:

hese

C)'/\C— C)(: &L\v P\U-V‘SIMM P&S[Qle‘h.c.es /s Oh,y f\app/,{,d L‘/ [~ 9.‘6\1’“«:}31\
7 1 LR 4 [y

b.Recommendations:

5/11



- EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

Inspector: EE"L’(’ /50.—6 L Date Q{A LV{I 28 / s
WELL ID # Owner Location Description
957 YT D ey Hopacte Ce=nree
6. Water Treatment
a. Is well water treated? B/Yes , 0 No; Type of treatment:
[ chlorination Béon and or manganese removal []/ other c,{ Q‘, ; T:-:il gl—%;g ) el o
R . SqeTrm(NURESHS
b. Is water entering plumbing or piped distribution system treated with chlorine or another treatment that is
as effective as chlorine used to achieve disinfection throughout the system?
O ves E/No If so how
¢. Iftreated with chlorine, is the free residual chlorine concentration less than 0.2 mg/L
O Yes [ No reading.
Tested at (location)
d. Is testing for chlorine residual concentration done at the tap (eg. Kitchen faucet) or from representative
points in a piped distribution system, including a point from tap at the end line
O Yes M If yes how often?
e. If the drinking water is being transported by water delivlejry}mck does it have a minimum chlorine free
residual of 0.4 mg/L at the time of fill. [J Yes No
7. Water Quality (observations):
a. Does the water stain plumbing? Dyes Béo [ slight [ severe
Type of stain: 1 brown [ red O black
b. Does the water contain sediment? [1Yes B{\To [ occasional [ constant
¢. Isthere an unpleasant odour? O Yes IZ No [ H,S 1 Other

6/11



EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

d. Isthere an unpleasant taste? Clyes Dﬁo Lbrackish [ Other

e. Isthere a history of bad bacterial analyses? T 0O Yes [J No
f.  Is there a chemical analysis? 2- O ves [0 No Dadequate O incomplete

g. Isthere analysis of trihalomethanes (THMs) where the water source is a surface water supply or a well

under the direct influence of surface water? L] Yes 4" No

h. Is the drinking water tested daily with an accurate reading chlorine test kit capable of reading in the

range 0 to 3.5 mg/L of free chlorine residual in increments of 0.1mg/L? ] Yes ' No O] unknown

i. Ifyesis the test performed in accordance with manufactures directions? [] Yes M No 0 unknown

j-  Is arecord of the date, time,name of person performing the test and results of the drinking water sample

kept? 0 Yes E/No

TANK AND PIPING DETAILS

Tank Room
.-/
Is there a water tank? Yes No Details: P@&'%Q e [~k

Where is it located?

Comments: Nueses  kisinENCE éﬁﬁ"mﬁ’kﬁ‘f

Is the room in which the water tank is located heated to maintain an optimum temperature of 4°C
for stored water?
,@NO
mments:

Are there windows in the add-on that may allow direct sunlight onto the water holding tank? YES
NO

Comments:

Are there other heat sources near the tank? YES NO
Comments:

Is there waterproof flooring with a sealed base to contain spills? YES NO
Comments:

7/11



EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

Overall Tank

What are the tank size and dimensions?

What material is the tank constructed of?

Is tank and associated piping constructed of safe materials (i.e. CSA approved and material that does
not affect the taste of the water)? YES NO

Comments:

Tank Inlet, Outlet and Lid
Is there adequate access on the tank for cleaning (i.e. min 15” access 1lid)? YES NO

Does the lid have a tight seal and is it watertight when closed? YES NO
Does the tank have an overflow or high level whistle? YES  NO

Is the water tank drain accessible? YES NO

WATER TANK AND WATER QUALITY CONDITION

Are there signs of staining or biofouling? YES NO
Comments:

Is there any sediment or scum in bottom of tank? YES NO
Comments:

Is there any odour associated with the water or tank? YES NO
Have there been any bacteriological aﬁalyses conducted previously? YES NO

Does the tank appear that it has been cleaned recently? YES NO

Are the tanks easily assessed for the purpose of cleaning and disinfection? YES NO

8/11



EBA Engineering Consultants Ltd.

Creating and Delivering Better Solutions

8. Conclusions

a. Comments on overall installation:

s s A Perscouafly Coop  [WNomaw ATlo— tW0mit Tae

{ —
:T;—u,uuo..qa Byeevrior — F4ioten :DP,«.Q hinves [er/g

No Me Gap

Foeion TaNies Are }JOT' '/?cgm(u‘r-

b. Recommendations:

—————

BONG Tt INesThicATlon o CobE.

e 6’1/191:6& Peouilges Ties Tudina &

chmﬁmnzé% LS oVer Adousmive THe Pv .

TTtiemn  leeTs SHewed 9.4 .

oD frer i A /. S tock
Cleop i ATER THe Com/llTe Y STE -

[
(N<STyveE 5 - Aond u)eu. MHL)TF;Q%&]-%——

Roc.com-
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PH. 633-3070 TELEX 036-8496
P.0. BOX 4391
WHITEHORSE, YUKON
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. Remarks
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—— ”
é /-8 " oofe x " (rs)
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- e Kf’dc/(g*r
S G Ly7
Static Level Total Rig Time hrs.
Ground Level 27" Total Standby hrs.
Top Of Casing Drilling Mud sacks
' SIGNATURES
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13 MacDONALD ROAD
WHITEHORSE, YUKON
Y1A 4L1

Field Report 0707/0/

Started. .5.4/%ﬁ;.27. .19.9.3

completed. (2. 7. 5., 19%..

PHONE (403) 633-3070
TELEX 036-8496
ME AND ADDRESS OF CLIENT DESCRIPTION OF WORK LOCATION OF WORK
vae Alonns Candos W [ pe0 Heolth cennTe
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I_ ; Environment  Environnament

Canada Canada - Enforcement and Emergencies Section
91782 Alaska Highway, Whitehorse, YT Y1A §87
 Spill Report Information PH: 867.667.3400 FAX: 867.667.7962

Spill # 0334 B

Jurisdiction Uukon j

Community [Destruction Bay B
" Address L | j

Highway [ . _ B |
| Milepost | |

Feature ‘Destmction Bay _ ]

Location and Cause |ventleak - ]

Latitude [61.25274646 ]
. Longitude 138.80244846 ' |

Incident Date 0/26/2003 12:00:00 PM_ |

Lead Agency - |Y—uk'on Government - Environmentai Programs ' l

Other Agency B | -  | 1

Compan)(s) Kuko'n Electrical Company Ltd : : l

Amount Boo

| Units ' .Litres

Quantity - [Estimate’

Release Description [Spilled

" Additional Quanitit | _

" Concentration [

-Concentration Unit I

. Phase [Fiquid

- Major Contaminant [Diesel

2nd Contaminant [

- 3rd Contaminant B

JubyuuubygeS

4th Contaminant L '

Outcome " |cleaned-up but soil had not been removed at time of report - no further
information on file .
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Boll Egyirgnment

Environnement
Cana

Spill Report Information

Enforcement and Emergencies Section
91782 Alaska Highway, Whitehorse, YT Y1A 5B7

PH: 867.667.3400 FAX: 867.667.7962

Latitude
Longitude
Incident Date
Lead Agency
' bthér Agency
Company s)
Amount

Units

Quantzty

Release Descrtptwn [Spllled

7 Additional Quanitit (

J[Estimate

Spill # lo30s ]
Jurisdiction [Yukon |
Community Destruction Bay ]
Address [ J
Highway ] ]
Milepost |
" Feature [Pestruction Bay {

Location and Cause Pntreated sewage spilled due to mechanical failure - rubber coupling

separated on the force main pipe elbow

|p1.252546 |
|-138.800598 - ]
. [2/5/1993 2:30:00 PM |
[Pepartment .of Indian Affairs and Northem Development |

[Yukon Govemment - Transportation

[Communi_ty of Destruction Bay
[37.800 ' _ j
F_itres . .

NS o RN ) N )

‘Concentration [ ' _ '
Concentration Unit | ' : J
Phase [Liquid

Major Contaminant [Raw Sewage

2nd Contaminant
3rd Contaminant
4th Contaminant

Outcome

!
|
|
]

l
[
[ i)

effluenit flowed over natural terrain and collected in a pond beside
Kluane Lake - some collected, most frozed - to be excavated fo

sewage lagoon

Wednesday, August 03, 2005
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‘_ ] Eovironment Eavironnement Enforcement and Emergencies Section
' 91782 Alaska Highway, Whitehorse, YT Y1A 5§87

Spill Report Information

PH: 867.667.3400 FAX: 867.667.7962

Spill # o304
Jurisdiction Yukon
Community Eestmcﬁon Bay
Address r J
Highway L . _ I
. Milepost [ _ |
Feature |Destruction Bay ' J _
Location and Cause Ftreated sewage spilled- due to mechanical failure - coupling/pipe
separation again
Latitude [61.252546 1
' Longitude [138.800598 1
Incident Date 312911993 ]
Lead Agency 'IDepartment of Indian Affairs and Northem Development J
. _-Other Agency ’ lYukon GOVerﬁment- Transportation | ] .
Company(s) E:omm_uni_ty of Destruction Bay J
Amount [11340 ] g
© Units fwes
Quantzty |Estimate

Release Description (SPiled

Additional Quanitit |

‘Concentration L

Concentration Unit r

Phase s

Major Contaminant [Raw Sewage

2nd Contaminant [

' 3rd Contaminant L

4th Contaminant r J |

similar to PACY 9303 - sewage collected in same pond - repairs to

QOutcome. g
: sewage system to be completed - spill being cleaned up with vacuum
truck ’

- Wednesday, August 03, 2005 " Page3 of 7



Lo sy

Environmement
Canada

Spill Report Information

Enforcement and Emergencies Section
91782 Alaska Highway, Whitehorse, YT Y1A 5B7

PH: 867.667.3400 FAX: 867.667.7962

Spill # o515 l
Jurisdiction |Yukon |
Community Estructjon Bay T
Address [ 1
Highway l J
Milepost i
Feature IDestruction Bay J
Loéation and Cause [Pipeline sleeve broke 10m from final discharge - unknown cause for
breakage
Latitude & 2480555555556 ' I
Longitude [-138.793888888889 ]
: - Incident Date 51211995 j
Lead Agency @partment of Indian Affairs and Northem Development ' J
Other Agency [ | ]
Company(s) WG l
Amount @ 1
- Units ]Litres ]
Quantity [Estimate |
Release Description {SPiled ’ L |
' Additional Qﬁam'tit L _ j
. Concentration l ' j
Concentration Unit | 1
Phase - (Liquid . ]
Major Contaminant [Raw Sewage |
| 2nd Contaminant | ]
3rd Contaminant l J
4th Contaminant [ |
‘Outcome spill occurred sometime at the end of April 1995 -.not reported to spill
_ E:\il;girﬁzlrine repaired - improvements to system to be made byt YTG

Wednesday, August 03, 2005 Page 4 of 7



I " Environment

Canada

Environnement

Canada

Spill Report Information

Enforcement and Emergencies Section
91782 Alaska Highway, Whitehorse, YT Y1A 5B7

PH: 867.667.3400 FAX: 867.667.7962

Spill # 19634 |
Jurisdiction Yukon J
Communizjz Eestruction Bay |
Address L

Highway L

Milepost [ j
Feature Pestruction Bay

Location and Cause ‘break in main sewer line

szariment of Indian Affairs and Northemn Development

U

Latitude I61.2480555555556 |
Longitude |-138.793838888889 |
Incident Date 6/12/1996 B
Leéd Agency
' Other Agency - B
-, Company(s) 16

Amount L

Units L '

Quantity [Unknown

- Release Description Spiled

Additional Quanitit |_

Concentration

I

Concentration Unit E

Phase

Liquid

Major Contaminant [Raw Sewage

2nd Contaminant

3rd Contaminant

l

L

4th Contaminant L

L_.;__L—-IL___.L_'—'—-"*—‘_J\——“"L——-—-

Outcome

environment

pump activated 3x per day - approx 500 ga each time but sewage
doesn't reach lagoon - DIAND inspected - to be repaired - no risk to

Wednesday, August 03, 2005
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'* Eavironment  Environnement

Canada Canada Enforcement and Emergencies Section
91782 Alaska Highway, Whitehorse, YT Y1A 5B7
Spill Report Information PH: 867.667.3400 FAX: 867.667.7962
Spill # os4e |
Jurisdiction [Yukon |
Community [Destruction Bay ]
Address B |
Highway L l
Milepost | |
Feature ﬁestrucﬁon Bay ' l
Location and Cause Faking sewer line , j
Latitude [61.2480555555556 |
L on gitude ﬁss.mseeagaeasg 1
Incident Date /711996 _ ]
Lead A gency lDepartment of Indian Affairs and Northem Development ' l
Other Agency ‘ ' ‘ ]
Company(s) [yTe . ' , |
Amount |50 |
Units : Eauons (US, liquid) : J
Quantity : Eistir_nate ]
" Release Description [-eaked |
" Additional Quanitis [t of spill reporied at 1LUs |
-Concentration I |
Concentration Unit |_ ]
Phase [Liquid ]
Major Contaminant [Raw Sewage |
_ 2nd Contaminant l J
3rd Contaminant r l
4th Contaminant L ]
Outcome leak stopped 8/9/96 - line repaired by patching - Tony will take up with
YTG on way bhack from site - no further information on file

Wednesday, August 03, 2005 Page 6 of 7



l_ y Environment

Canada

Environnement
Canada

, Spill Report Information

Enforcement and Emergencies Section
91782 Alaska Highway, Whitehorse, YT Y1A 5B7

'PH: 867.667.3400 FAX: 867.667.7962

Spill # ls72 I
| Jurisdiction {YUkon J

Commniunity [Pestruction Bay ]

Address [ l
Highway [ ]
Milepost [

Feature [Destruction Bay [

Location and Cause leaking utilidor - similar to Spill No. 9649

Lati,tude
Longitude

| Incident Date
Lead Agency
Other Agency

- Company(s)
:. Amount
- Units

Quantity

" Release Description |Leaked
Additional Quanitit I

. Concentration Unit l

" Concentration

Phase

Major Contaminant [Raw Sewage

2n_d Contaminant
3rd Contaminant
4th Contaminant

‘QOutcome

e
I

‘l

ﬁ:chon truck needed to pump up before it enters creek - no further

[ 1.2480555555556 J
1[138.793888888889 , ]
[9/24/1996 2:30:00 PM 1

Depaﬂment of indian Affairs and Northern Development

!
I
[

YTG

LJ,J*JI'

[Unkno%

[Liquid

l
[

L L—
o 1 e e = _— —

formation on file

Wedﬁesday, August 03, 2005
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EBA File: 1260002.003 Site 3957 — Destruction Bay Health Centre August 2005

mﬂu i

05/07/28

Photo 0595: 3957 Well house

ar

§
i di

Photo 0594: 3957 Wellhead in pit berlolw f.Ioor at well house

Photo 0596 3957 'N'Ursing residence #2




EBA File: 1260002.003 Site 3957 — Destruction Bay Health Centre

August 2005

Photo 0588: 3957 estuction Bay community septic system # 1




EBA File: 1260002.003

Site 3957 — Destruction Bay Health Centre

August 2005

05/07(28

05/07/28

.iu:.

Photo 0116: 3957 (from left to right) Pressure tank, water softener and

brine tank, colour remover, neutralizer and brine tank

Photo 0118: 3957 Reverse osmosis treatment system for nursing residence
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