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23.0 BUILDING 6536: CARMACKS FORESTRY CREW QUARTERS
23.1 Description of Existing Water Supply System

The Carmacks Forestry Department Crew Quarters (Building 6536) has water supplied
from a 10.5 m deep well approximately 3 m away from the crew quarters. The building is
used seasonally, and the well is currently not used in the winter months. A site plan that
shows the location of the well, as well as other details about the property, is provided as
Figure 6536-A in Appendix A23. The coordinates of the wellhead, measured by a hand
held GPS device, were recorded as:

e UTM ZONE 8
e Northing: 6886336
e Easting: 433882

During the assessment, the water system inside the crew quarters could not be inspected,
because access could not be gained to the building. There is currently no heat trace to
protect the pump or the piping, nor is there any kind of measure in place to prevent access
by unauthorized persons to the well.

23.2 Description of Existing Wastewater Systems

The septic tank for the Carmacks Forestry Department Crew Quarters is located east of the
crew quarters building (opposite to the well). The wellhead is located approximately 20 m
from the septic tank. The septic tank discharges effluent to a field located east of the tank
and approximately 20 m from the well. Septic field construction is unknown, however, it
may consist of a leach pit. The septic tank and effluent field are both likely upgradient
from the well. Figure 6536-A, located in Appendix A23, details the location of the septic
system, well and other site features.

23.3 Water Quality Results

23.3.1 Water Quality Results from Previous Sampling

Bacteriological

Bacteriological sampling of water from the Carmacks Forestry Department Crew Quarters
water system has previously been completed by YTG this year. EBA was provided access
to the YTG database in order to review the results of this previous bacteriological sampling.
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Two samples were collected from this system in 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 6536-1 located in Appendix A23.

According to the YTG database, E. coli and Total Coliform Bacteria were reported as
absent in each of the two samples for which results were provided.

Detailed Potability Analyses

A water sample was previously collected from the Carmacks Forestry Department Crew
Quarters water system on October 5, 2004. Because access to the building and water
system was not possible at the time of assessment, it is unknown if there is a treatment or
disinfection system, however it is considered unlikely based on the previous water quality
results. The sample was submitted to ETL EnviroTest in Surrey BC for detailed potability
analyses. The results are summarized in Table 6536-2 and are included in Appendix A23.
EBA reviewed the analytical results to compare them with the CDWQG and to observe
general water quality, identify and recommend additional sampling and analytical, and to
identify potential indicators of contamination.

e The raw water quality for the sample obtained on October 5, 2004 indicated that the
groundwater source was calcium- bicarbonate type with a pH of 8.

e The water quality results indicated that all health based and aesthetic objectives
were met for the parameters analyzed. The hardness (as CaCQOg3) was reported to be
197 mg/L, and is considered poor for aesthetic purposes.

23.3.2 ldentification of Additional Analytical Testing Required

Additional analytical for the Carmacks Forestry Department Crew Quarters that was
identified to be included during the field inspection is detailed below:

e UV absorbance, to determine potential for UV treatment as a disinfection option.
e Measurements in the field for total dissolved solids, conductivity, pH, and
temperature were completed at the time of sampling.

23.3.3 Additional Analytical Results

A water sample was obtained during the water system assessment on May 25, 2005, and
was submitted for analysis to ALS Environmental in VVancouver BC for UV absorbance.
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These results are summarized in Table 6536-2 located in Appendix A23 and the laboratory
reports are included in Appendix B.

23.3.4 Indicators of Potential Contamination

Chloride, nitrate and nitrite concentrations can indicate impacts from surfacewater sources
or septic waste. The chloride concentration for the sample obtained on October 5, 2004
was reported to be low and can be considered to be within the normal background range for
groundwater in the Carmacks area. Nitrate and nitrite concentrations from this sample were
also reported to be low and within the normal background range for the Carmacks area.
These water quality results indicate that the well does not appear to be under the influence
of anthropogenic sources of nutrients or anions such as septic wastes at the time of
sampling.

23.4 Conceptual Hydrogeology

Based on topography and proximity to surfacewater bodies, the groundwater flow direction
in the vicinity of the site is inferred to be east or southeast toward the Yukon River. The
static water level for the well is 10.5 m below grade.

23.5 Potential Contaminant Sources

Potential contaminant sources from observations during the site investigation are compiled
in Table 6536-4 in Appendix A23. Photos of potential contaminant sources are provided in
Appendix A23.

A summary of potential contaminant sources within 30 m of the well is provided below:

e Above ground fuel storage tank at 14 m;
e Septic Tank: 19 m (this meets existing and proposed regulation); and,
e Septic Field: starts at 20 m, which is in contravention of proposed regulation.
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23.5.1 Spills Records and Contaminated Sites Search Results

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

23.6 ldentified Water System Deficiencies and Associated Risk

23.6.1 High and Medium Risk

The following deficiencies were identified as high-risk for the Carmacks Forestry
Department Crew Quarters:

e The well is located within 30 m of potential sources of contamination. There is an
above ground fuel storage tank located 14 m from the well, and there is also a septic
tank and field located 20 m upgradient (inferred) from the well;

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 Although the silt and clay near surface offers some protection from surface sources
of contamination, the on-site sewage disposal system would discharge below this
fine-grained layer. At 11 m deep, the well is considered to be a shallow well. The
well, therefore, would be considered to be at high-risk of contamination from
surface sources;

e The wellhead construction is poor. Currently all of the piping and wiring is
exposed to the elements.

Access could not be gained to the crew quarters during the time of inspection and as thus
the water supply system could not be properly assessed.

23.6.2 Low Risk Deficiencies

The following deficiencies were identified as low-risk for the Carmacks Forestry
Department Crew Quarters:

e There is no freeze-protection for the well or plumbing.
e The well is located directly in front of the parking area around the crew quarters and
could be damaged by a vehicle.
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23.7 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).

23.7.1 Priority 1

Because the well is a shallow well in close proximity to potential sources of contamination,
it is recommended that a new well should be drilled:

e The new well must be located at least 30 m away from any potential source of
contamination;

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 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. It is likely that a treatment and
disinfection system will be recommended.

e If the new well is successful, the old well should be properly decommissioned in
accordance with the Canadian Guidelines for Water Well Construction.

23.7.2 Priority 2

Access to the crew quarters should be obtained so that a proper assessment of the existing
water system can be completed in order to determine what options for treatment are
available.

23.7.3 Priority 3

All low risk deficiencies for this water system are mitigated if a new well is drilled.
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23.8 Cost Estimates for Mitigative Options

Engineering costs for pre-design and preparation of process diagrams and specifications for
project tendering for water treatment systems are estimated to be 25% of construction
costs.  Engineering costs for other 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.

23.8.1 Priority 1

e Assuming overburden to a depth of approximately 20 m, it is recommended that
$25,000 be budgeted for materials and labour to drill, test, completion, and hook-up
of the well.

o |f the new well is successful, the old well should be properly decommissioned in
accordance with the Guidelines for Water Well Construction. It is estimated that
this would cost approximately $1000.

e An estimated amount of $5,000 should be allocated for water treatment if
necessary.
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TABLE 6536-1: SUMMARY OF BACTERIOLOGICAL RESULTS

Number of |Time Period|Any Positive| Fraction of | Any positive Most Recent Is Most
Sampling over which Total Positive E.Coli results? Sampling Recent
Events Sampling Coliform Total (yes or no) |Event Available Result
was Done Results? Coliform for EBA Review| Positive?
(yes or no) | Results vs.
Total
Sampling
Events
Building # |Building Name
Apr-05 to
6536|Crew Quarters 2 May-05 no 072 no May 05 no
‘A
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Table 6536-2: Water Quality Results

Building 6536 - Forestry

SOURCE: Crew Quarters

Location/ Resident Carmacks

Address Lot 12 Parcel C-1

Treatment No GCDWQ Criteria
Source of Water On-Site Well

Additional

Purpose of Sampling Baseline Sampling

Sample Location Kitchen Tap

Date Sampled 5-Oct-04 | 25-May-05 | Lower Limit Upper Limit
IPhysicaI Tests (ALS) AO MAC AO
ICoIour (CU) 5 15
Nconductivity  (usiem) 310

Total Dissolved Solids 213 500
JHardness ~ CaCO3 197 AO >200 = poor, > 500 unacceptable”
IpH 8.0 6.5 8.5
Turbidity  (NTU) 0.95 1 5
IUV Absorbance <0.0010
|
IDissolved Anions (ALS)

Alkalinity-Total ~ CaCO3 190
Ichioride  ClI 2 250
FFluorice £ 0.21 1.5
bsulphate o4 18.1 500
INitrate Nitrogen N <0.1 10
INitrite Nitrogen N <0.05 1

Total Metals (ALS)

Aluminum  T-Al <0.02 0.1

[Antimony  T-Sb 0.0007 0.006

Arsenic  T-As 0.0009 0.025
|Barium  T-Ba 0.0739 1
IBoron T8 <0.02 5
lcadmium  T-cd <0.0002 0.005
lcaicium  T-Ca 56.4
kchromium  T-cr <0.0008 0.05
ICopper T-Cu 0.001 1
bron T 0.131 0.3
fead  T-Pp 0.0003 0.01
IMagnesium T-Mg 12.7
IManganese T-Mn 0.021 0.05
Ivercury  T-Hg <0.0002 0.001
IPotassium T-K 2.3

Selenium  T-Se <0.0004 0.01

Sodium  T-Na 6 200
Juranium  T-U 0.0011 0.02

Zinc  T-zZn 0.004 5
JField Chemistry (EBA)

pH 8.72 6.5 8.5
TDS 79 500
ke (usiem) 158
Fremperature 6.5
[Free Available Chlorine 250

Notes:

A. Guidelines indicated for hardness are not CDWQG, rather they are general aesthetic guidelines - exceedences are
indicated in yellow highlighting.
Shading indicates exceedence of Proposed MAC guideline (arsenic).

Bold Underline with Yellow shading 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.

AO = Aesthetic Objective

MAC = Maximum Acceptable Concentration (Health Based)

A
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Table 6536-3: Summary of Well Assessment Results
SMALL PUBLIC DRINKING WATER SYSTEMS

Well Identification and Location

Grade
Northing Easting Elevation
Building # Building Name Location (+/- 10 m) (+/- 10 m) (+/- 10 m)
6536] Crew Quarters Carmacks 6886336 433882 526
Well Details
Reporied Well
Low Capacity - |Static Water
Well Casing Permeabilty Tested, or | Level Below
Diameter Year Well Well Depth | Protective | Pump Setting | Reported by| Ground
(mm) Installed Well Log? (m bg) Layer? (m bg) User (m-btwc)
125 ? No 10.460 No, shallow ? ? 6.090
well
WEIT Construction Detalls
Wellhead
Above ground Surface Apron
(m) Well Cap Well Screen Seal Grading
0.5 above grade |  Split Cap Gasket No No No, ground is
even
A
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Table 6536-4: Potential Contaminant Sources
Building 6536 — Carmacks Forestry Crew Quarters

Potential Potential Distance
Contaminant . from Water Northing Easting
Contaminants
Source Source
e |owenane | 0T
inorganic chemicals.
Biological®, 2600 m
Cemetery inorganic® and
organic parameters.
Biological, inorganic >300 m
Sewage lagoon | and organic
parameters.
Sewage lines, Biological, inorganic | Approx.12 m
tanks and lift and organic
stations parameters.
Biological and 20 m likely
Septic fields Inorganic up-gradient 6886342 433866
parameters.
Helicopter ﬁ]rgfr:giind 150m
Fueling Station g
parameters.
Undergrounds >>30 m
Fuel Storage Organic parameters.
Tanks (USTSs)
Above ground 14 m
storage tanks Organic parameters. 6886346 433875
(ASTs)
Naturally Radionuclides, >150 m
occurring Bacteria and Viruses
sources of from surfacewater

contamination

sources.

Notes:

guidelines
1- Biological parameters include: bacteria, viruses, protozoa (parasitic

organisms), helminthes (intestinal worms), and bio aerosols (inhalable moulds
and fungi).
2 — Inorganic contaminants could include arsenic in embalming chemicals (prior
to early 1900’s), and heavy metals in caskets.
Required Setback Distances Draft Guidelines for Part 111 — Small Public
Drinking Water Systems:
300 m (1,000 ft) from a sewage lagoon or pit and manure heaps
120 m (400 ft) from a solid waste dump or a cemetery
30 m (100 ft) from any other potential source of contamination

Bold highlighting of distances indicates non-compliance with proposed
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S 30
6523
SMALL PUBLIC WATER SYSTEM ASSESSMENT
Inspector: Ay an  Marf/y Date Mo, /;/ Zoeos |
Loke lebe! _
WELL ID # Owner Location Description
9536 \((6 Colrlw&.‘cks Fofosvlr\/ Cres @‘p‘f!?zefs

=) ,/A,Uaosg BANVE £
1. Well Location and Potential Contaminant Sources

a. General location of well: (Community, Subdivision, etc.)

Covuwmncls

b.  Specific location: (Road or street, Building number, name of owner and/, legal description,
Foy esT™ry  couwgodind FF :gl M Nevdh Klondike qu\ Wt s
f 7 , , v

c. GPS location: B8 B b ‘1‘"”‘- < 69 86 '9/—% N"r#}h% 4264"” eley "\”\é fon
) 7 _ R 7

d  Is there electric power? gYes L1 No
e. Does the well system have:
"[J15 or more service connections to a piped distribution system ? If so how many f) \Y
bervites  drew c’uszfs (U byt Uﬁ"\fp - g
L1 5 or more delivery sites on a trucked distribution system? If so how many \ ) )
[
f. Nearest building, specify  Lavwa Ms ’Loré—sfffi Cvpwwr Q@ vomJ‘Q s

g. Distance from well to building Ju-

h. Ifthere is an effluent disposal ﬁeld; isitslocation known? Pl Yes [INo

i.  Distance from well to nearest point of known field: TOun

J- Well location relative to field: L] upslope [ downslope g\lateral
v o llk&’\/ ' 14/9 6"‘\ & cn QPG‘W\ oot

1/12
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k. 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? [ A(Yes O No
prf}-ic (v ~ 77~ Pr«mﬂ\ e e

1. Isthe well located within 300 m from a sewage lagoon or pit? L] Yes E No
m. Is the well located within 120 m from a solid waste site or dump, cemetery? O Yes |Z No

n. Is the infrastructure protecting the wellhead, pumphouse, storage tank and/or water treatment

plant designed and secured to prevent:

Unauthorized access by humans‘7 [ Yes aNﬁe Entrance by amrnals‘7 O ve ‘DE X No

The  oeoll ‘}\ wd ovtelde, af The welt 15 dJree l7 auo(;cf/-t"
Prand ol e cyew g vor R4
o. Is well site subject to flooding? [ Yes &\Io
p. Isthewellsite well drained? I Yes ~ [No

q. Isthere a buried fuel tank on the property? [] Yes DdNo very oW l]
Ifyes,isit [ in use [] abandoned

Is the location known? [ ves O No
Distance from the well to known buried tank

r.  Are there any other known contaminant sources on the property?

1 Yes [J No Describe

If yes, specify the source: O dump O sewage lagoon [ cemetery [ other

Potential Source 1: 51 ; Distance from well to Potential Source 1: ™~ |Hpo
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:

s.  Are there other wells on this property? [ ves E No

How many? [Jinuse [ abandoned [] require proper sealing

2/12
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2. Well and Wellhead information:

Sa.

b.

~c.

&,

k.

Yk,

¥,

When was well installed? Year | Month 7

Type: [Mdrlled [Odug [Osandpoint [ other

Is there a drillers log for the well: \ Yes O No
Is there a surface seal to 6 m [] Yes &f No [ unknown ,~\ unlikely

Surface casing: O Yes Diameter Ki No
well te gud (ré_g_,

Well casing: Diameter ! G Material: ‘M steel [ plastic Dgoncrete

Depth of well: [0, 4.60m b Kj measured (if possible) O reported ]a/ from log

N\
Static water level below ground: 63 040w L ¢

lZ[ measured (if possible) O reported D fromlog [1 flowing

~

N

(If granular) Is the well completed: O open end casing YD\;vith a well screen .

L with slotted pipe L] unknown  other

(If bedrock) Does the well have a liner? Oyes 0 No Osteel O plastic

. P

- |

If there is a well screen: length - slotsize(s) _ ¢~ -7
Location of screen: from to_ . " fromlog . reported
Is there a sump below the screen? O Yes O No v lrowhn

Is the well head: [J in pumphouse O in pit O pitless adaptor O] in a building

O in a wooden enclosure other, describe T has‘lx i~ 9- The e/l ’s 0,,-15'/54

If the well head is located in a wooden enclosure,
3/12
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i.  Isthe well head below grade? describe in detail_ho , well S5 0.5%  above 57\6@1&

\
ii. Are there signs of ponding on the enclosure(e.g. water stains, etc)?[] Yes O No
'fhre- s e encleg Bore

iii. Is the wellhead enclosed by fiberglass insulations? Clves {E) No

iv. Any evidence of rodents? Specify Lfkely, fhe ol /s ou r’qu de

v. Does the well casing have a proper seal cap? h Yes [ No
A
S y’l ,"Oﬁ’" o p 3 & 5,'&(6 ’

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?

m{Yes O No O farther investigation required.

~If yes is there treatment [] Yes [ No

Explain (filtration, disinfection etc...)

4. Aquifer Supplying This Well:

a. The aquifer is: [ bedrock ‘B/ granular sediment [0  unknown

b. Does water level and/or well capacity s?ow seasonal fluctuation? (] Yes &I No
No refwr 9‘5 oe‘ S Loven | Nve fyoe form

|

Pump Installation:

a. Isthe well equipped with a pump? Kyes O No
b. Type of pump: [1hand électric submersible ﬁ jet

[ shallow well centrifugal [ other,

c¢. Description: Manufacturer Model

horsepower capacity voltage

4/12
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4d. Date installed: B o By:
&e. For submersible pump, depth of setting below surface

f.  Drop pipe for submersible pump: ™ steel O plastic

¥g. Pump delivers water to: O pressure tank O elevatedtank [ other
v known

Y h.  Are there automatic pump controls: [1Yes [J No

Uh oWwb

)ki. Is there provision for taking water samples before water reaches storage? [ vesL1 No
NN A g Wwn

Q,Lj. Is therm water meter on the system? Oyes 0O No

Vi hmown
k. Is the pump and piping protected from freezing? O ves ) Qs No \
The we% $ ﬂre 1k outside L,,?“gl';\ v hend froes, o 1nSY (0(}%”5 ro

L N Y TL\Q_ \V‘Q/ﬂ/ agpne
If yes,faescribe: peear >

1.  Comments on pump installation: COUIA hud‘ teeess ‘er n S -d{l LV,’/J/’Hg

e, WJM Con SWve e

6. Conclusions

a. Comments on overall installation:

b.Recommendations:

5/12



Driller’s Report 109010067 Page 10f 1

Location: |YTG Forestry Well Portion of Lot 1066 CRMK LikerY <eBn) QUAZTENS ~ sTHER S OE R\WER.
NAD Zone[8 | Easting Northing Elevation ASL ft.
Location Accuracy: Horizontal [300-1000 (topo) Purpose of well:  |Commercial - not fabrication or manufacturing
Vertical 30.5 metres (100ft) '
Permafrost encountered? No

LOG OF OVERBURDEN AND BEDROCK MATERIALS

Layer From To General Colour Most Common Material Secondary Material General Description
1 0 4 jft Silty CLAY
2 4 5 SAND
3 5 8 ft GRAVEL - Cobbles
4 8 28 ift. SAND and GRAVEL ’
5 28 30 ift loose GRAVEL
6 30 40 |ft SAND and GRAVEL
WELL CONSTRUCTION
‘Well No. 1090100671 Completion date 7/12/1974| Drilling method ’ﬁ“ Rotary (conventional) . ] Well type |Overburden
Casing: OSDiameter] - 5|in.  Material [Steel | Wall thickness | Depthto] 41|t
Comments | J

Surface/Enviseal:  Material] | | Diameter| | Depthfrom|  |to] |  Volume| |
GravllPack? [  Material] | Diameter] | Depthfrom|  |to| | :

Well Screen Information
OS Diameter  Material Screen Type Comments
1 L |[perforate il |
Screen Sections
Slot size/
Section From to perforation diameter
1 [ 29 34 fi [ ]

WELL DEVELOPMENT AND STATUS

Well ID Developed by ‘Wellhead completion Adapter depth  Static water level  Yield Estimate - Estimate method
1090100671  [Air lifting | [None L] ft. [ 30 gpm [Bailing ]
Final Status [New, in use for intended purpose J

No




1260002001 Site 6536 — Carmacks Forestry Crew Quarters May 13, 2005

13 05 2005

13 05 2005

Photo 0163: 6536 Wellhead (front) and Forestry Crew Quarters (back) Photo 0165: 6536 Septic Field (left) and Forestry Crew Quarters (right)
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