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1. | NTRODUCTI ON

1.1 Context and nmndate

Nunatta Environnental Services Inc. was mandated by Defence
Construction Canada to carry out the collection of nonitoring
data from landfill sites located on the former DEW line site
of Fox-4, Cape Hooper, Nunavut for the years 2005 to 2008. The
present report regroups the information gathered for the
nmoni toring year 2005.

The Figure FOX-general presents the Overall Site Plan of the
Fox-4 site.
1.2 (Objective

The objective of the Landfill Monitoring Programis to coll ect
sufficient information to assess the landfills’ performnce
from a geotechnical and environnmental perspecti ve. The

Landfill Monitoring Plan specifies the requirements for visua
i nspection, chemcal and thermal nonitoring of landfills at
t he DEW |ine sites under DND' s jurisdiction. Mor e

specifically, the objectives of this project consisted of the
followi ng activities :

Determine if the landfills had been affected by settlenent,
erosion, or differential novenent by a visual inspection;

" Deternmine if |eachate was exiting fromthe landfill sites
by soil and groundwater sanpling and anal yses;

" Monitor sub-surface ground tenperatures and attenpt
repairing the measuring devices (Thernistors);

" Est abl i sh nine new soil sanpling |ocations;

. Verify at the Helipad Landfill the lateral extent of

contam nation surrounding three sanpling stations.

This report briefly describes the work carried out in August
2005 at eight landfill sites. Results from soil and
gr oundwat er sanmpl i ng, t her mal noni t ori ng, and Vi sua
i nspection of the sites are also presented. Certificates of
Anal ysi s, QN QC Anal yti cal Results, fields notes, are
attached in annexes.
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Fi gure FOX- Genera
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2. OUTLI NE AND METHODOLOGY
2.1 Field Wrk Crew
On-site work at Cape Hooper took place from August 25'" to the
28" 2005. Qur field crew consisted of M. Domnic LaForge
M. Tiivi Qatsug and two (2) Innuits.
2.2 Visual Inspection
The sites were inspected for evidence of settlenent, erosion,
or frost action. Al sites were visually inspected for
potential seepage, water pooling and resurgence, staining,
vegetation stress, odour and presence of hydrocarbon sheen.
Photos with a neasure of scale were taken to show the actual
general state of the landfills as well as features of
interest. Annotated sketches are included in the present
report for each landfill.
The pictures taken on-site during field works are placed in
appropriate sections.
2.3 Soil Sanpling
The general met hodol ogy respected the following CCMVE
docunent s:
" Gui dance Docunent on the Managenent of Contam nated Sites
i n Canada,;
. Gui dance Manual on Sanpling, Analysis, and Data Managenent
for Contaminated Sites Volume I: Min Report, 1993;
= Gui dance Manual on Sanpling, Analysis, and Data Managenent
for Contaminated Sites, Volunme 1I1: Analytical Met hod
Sunmari es, 1993;
. Reference nmethod for the Determnation of Petroleum
Hydrocarbons in Soil — Tier | Method, 2001; and
. Subsurface Assessnent Handbook for Contam nated Sites.
For the 2005 nonitoring event, 36 soil-sanpling stations,
including 9 new |ocations, were visited. One surface sanple
was taken at each sanpling station. No sanple was taken at 40
to 50 cm depth (Helipad, Barrel Dunp and Station Area
landfills) because of frost encountered at 20-30 cm
NUNATTA Envi ronnental Services Inc. Page 4

January 2006



Subsurface sanples at DCC Tier 1I, A rstrip and Tanner Bay
landfills were not obtained.

The new sanpling stations, identified F4-17 to F4-25 were
created in the Helipad landfill, the barrel dunp and the
airstrip landfill. A stake was left in place at each station
for the next nonitoring events.

A high level of effort was invested to obtain subsurface
sanpl es at Barrel Dunp, Station Area and Helipad landfills:

= Use of shovels

= Use of axes

= Use of netal hand scoops

Frost, boul ders and bedrock were encountered at depths ranging

from 20 to 30 cm In subsequent field investigations, the
field team | eader will nodify the sanpling |ocation according
to field frost and rock conditions. This new approach wll

guar ant ee obtai ning surface and subsurface sanples at the sane
| ocati on.

The soil sanpled consisted mainly of fine to coarse sand,
traces of gravel and silt brown to beige, well sorted.

The soil sanples were taken within one neter of the nmonitoring
wells or sanpling stations. Duplicate sanples (10 % were
taken and sent to a second laboratory for quality control
purposes. Ten percent of soil sanples taken were sent to the
ESG OPS CENTRE i n Ki ngston.

Two soil sanples were broken during transport (F4-17 and MW
15).

The soil was analyzed for requested paraneters (TPH, Metals
and PCB's) at 26 sites and for TPH only at one new sanpling
station, as specified.

2.4 Goundwater Sanpling
The  groundwat er sanpling rmethodol ogy was realised in
accordance wth the CCME publications:
. Gui dance Manual on Sanpling, Analysis, and Data Managenent
for Contaminated Sites - Volune |I: Main Report, 1993; and
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. Gui dance Manual on Sanpling, Analysis, and Data Managenent
for Contaminated Sites, Volunme 11: Analytical Met hod
Sunmari es, 1993.

Wlls were purged as specified and neasurenents of /n situ
tenperature, conductivity and pH were taken. Sanpling took
pl ace when these paraneters were stabilized. The sanples were
not acidify and were not filtered.

There are 16 nonitoring wells at Fox-4. W were able to sanple
groundwater in only 4 sanpling wells out of 16 (MWM1, MV2,
MM 8 and MM10). In alnost every wells, bentonite covered the
well pipe which are not protected by a slip cap. It is
possi ble that the bentonite has risen and then fallen into the
PVC pipe or the wells were vandalised. Bailers were also
obstructing the nonitoring wells. Consequently, we were not
able to reach the water table with our sanpling device. From
our observation, the bailers’ bottom part is probably frozen
in place. W attenpted retrieving sone bailers but w thout any
success.

In sampled wells, no signs of free phase products were
det ect ed. Monitoring Well Devel opnent and Sanpling Record
forms are included.

2.5 Thermal nonitoring

Data fromdata |l oggers T-5 and T-6 was retrieved and anal yzed.

Data | oggers from stations T-1, T-2, T-3 and T-4 were under
repair in Otawa. Because of technical reasons, no instant

reading was taken on T-1, T-2, T-3 and T-4. Specific
information regarding tenperature data is summarized in the
section Lower Site landfill and DCC Tier |l Soil D sposal
Ar ea.
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3. HELI PAD LANDFI LLS — EAST AND WEST

3.1 Sunmary

The Helipad Landfills are located at the Upper site, west of
the Short Range Radar (SRR) facilities. These landfills were
built during the construction of the SRR site, prior to the
site’s cl eanup. The waste material disposed in those
landfills include the nodule train, garage, communication
di shes and other mscellaneous waste. The east and west
landfills have an approximate surface area of 1 600 nf and 2
800 nf, respectively.

The monitoring of these landfills included visual inspection
to nonitor evidence of settlenment or erosion, and collection
of soil and groundwater sanples to nonitor for the presence of
| eachate. Groundwater nonitoring well |locations, as well as
soil sanple locations, are identified in Figure FOX-1.

Four new sanmpling locations were established in order to
nmoni tor existing seepage and hydrocarbons inpacts noted in
2003. The new stations were identified F4-17 to F4-20.

The soil and groundwater analytical data are presented in
Table I and Il. Soil at all stations was sanpled as specifi ed,
except for soils at MAM3 station which were frozen on the
surface. Two groundwater wells were sanpled, M¥1 and MM2 as
the other ones were covered with bentonite.

The visual inspection report, including supporting photos and
drawing, is presented in the following pages. The Helipad
Landfills East and West are performng well from a

geot echni cal point of view Only minor erosion was noted at
these landfills. Nevertheless, a strong snell and evi dence of
petrol eum hydrocarbons was noticeable while entering the Upper

Site from the access road. It appears that resurgence of
petrol eum hydrocarbons cones from Heli pad Landfill West.
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3.2 Visual |nspection Report

Sett| enent

The soil description is generally nmedium to coarse sandy
noraine with traces of silt containing boulders up to 30 cmin
di aneter, cobbles and boulders are well rounded mature
sedinments. No or very few settlenment was observed since our
last visit.
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Er osi on

Erosion seens to have remained quite stable since the 2003
noni toring canpaign. We noticed three erosion trenches on the
SW bank, 20-30 m west of the bedrock outcrop. Erosion gullies
are seen about 20m S-SE of the MWM6 well. Iridescence was
noted in erosion channels particularly near MM1, soil
di scoloration is visible. These channels have about 30
centinmetres across and follow the |andscape to the S-SE for
about 20 neters. Fine sedinments (sand, silt) are flow ng
t hrough these channels at the bottom of the slope and |arger
sedi ments such as cobbl es and boul ders seemto settle.

Frost Action

Frost action was detected at the surface (10 to 15 cm in
depth) near the wells MM1 to MM6 of this area (see Fig. FOX-
1). The well MWM3 is frozen at the surface and full of
bentonite.

Evi dence of Burrow ng Ani mals

None

Re- est abl i shnent of vegetation

Very little vegetation was noted in this area, no re-
est abli shnment of vegetation at the surface was observed.

St ai ni ng

Many nore staining areas are visible, conpared to the 2003
canpai gn. The stains seem to follow the access road, com ng
fromthe bank. See figure FOX-1 for precise |ocation of areas.
Fuel sheens and fuel odours were noted throughout this area,

especially in er osi on channel s wher e br owni sh soi
di scoloration is visible. Iridescence was al so noted in these
channel s.

Seepage points
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We identified nore seepage zones than the one indicated in the
2003 figure. Fuel odour is clearly noticeable, as we reach the

access road. Seepage points are also visible near the access
r oad.

Debri s

None observed.
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Vi sual inspection checklist- helipad

NUNATTA Envi ronnental Services Inc. Page 11
January 2006



I nspection Report- helipad
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3.3 Prelimnary Stability Assessnent

Feature Severity Rating Ext ent
Settl ement Not observed None
Er osi on Mar gi nal | sol at ed
FWost Action Accept abl e None
dst ai ni ng Mar gi nal I sol at ed
W@getation Stress Not observed None
ZSeepage/ Ponded Wt er Accept abl e | sol at ed
rpebris Exposure Not observed none

Overal | Landfill

. Accept abl e
Performnce P
Z

3.4 Location Plan

The Location Plan is on the follow ng page.
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3.5 Phot ographi c Records
El ectronic File Nane Ref erence
Phot o Phot o Descri ption .
Dat e P figure nunber
1.1 No 1-1 0826 general view CGeneral view of Helipad landfill West, facing Figure FOX-1
west . j pg nort h-west .
2005- 08- 26
1.2 No 1-2_0826 general view CGeneral view of Helipad landfill West, MM1 is Fi gure FOX-1
west . j pg | ocated at the center bottom of the picture,
2005- 08- 26 much |r|desc§nce visible in the erosion
channel s faci ng sout h-west
1.3 No 1-3_0826 general view CGeneral view of Helipad landfill East, facing Fi gure FOX-1
east . pg nort h-west.
2005- 08- 26
1.4 No 1-4 0826 erosion Helipad landfill East, near MM2 borehol e, Fi gure FOX-1
di scol oration.jpg browni sh di scol oration in erosion channels,
2005- 08- 26 faci ng east
1.5 No 1-5_0827 F4-18 soil.jpg View of sanpling |ocation F4-18, facing north- Fi gure FOX-1
2005- 08- 27 west .
1.6 No 1-6_0827 F4-19 soil.jpg View of sanpling |ocation F4-19, facing north- Fi gure FOX-1
west .
1.7 No 1-7_0827 stains.jpg View of Helipad West and SRR facilities, Fi gure FOX-1
2005-08- 27 br owni sh soil stain, facing south-east.
1.8 No 1-8_0827 stains.jpg Vi ew of Helipad West and SRR facilities, Fi gure FOX-1
2005-08- 27 browni sh soil stain is visible in erosion
channel s, facing south-east.
1.9 No 1-9_0826 MM 1 soil.jpg View of nonitoring well MM4 and soil sanpling Fi gure FOX-1

2005- 08- 26

| ocati on near MM 4, facing east.
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Phot o El ectronic File Name Phot 0 Descri pti on .Reference
Dat e figure nunber

1.10 No 1-10_0826 MM 1.jpg View of nmonitoring well MM1. Fi gure FOX-1
2005- 08- 26

1.11 No 1-11 0826 MM 2 soil.jpg View of nonitoring well MM2 and soil sanpling Fi gure FOX-1
2005-08- 26 | ocati on near MM2, facing north.

1.12 No 1-12 0826 MM 2. pg View of monitoring well MWM2, facing south-east. Figure FOX-1
2005- 08- 26

1.13 No 1-13 0826 MM 4.jpg Vi ew of nmonitoring well MAM4, facing north. Fi gure FOX-1
2005- 08- 26

1.14 No 1-14_0826 MM 5. pg Vi ew of nmonitoring well MM5. Fi gure FOX-1
2005- 08- 26

1.15 No 1-15_0826 MM 6 soil.jpg View of nmonitoring well MM6 and soil sanpling Fi gure FOX-1
2005-08- 26 | ocati on near MM6, facing south-east

1.16 No 1-16_0826 MM 6. pg Vi ew of nmonitoring well MMG6. Fi gure FOX-1
2005- 08- 26
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3.6 Thermal Mnitoring Data

Not applicable

3.7 Soil Sanple Analytical Data

The samples MAMW1, MAM2, MM5 and MWM6 presented significant
concentration of arsenic (14,1 to 50,1 ng/kg). The results for
the other netal are low for all the sanpl es.

The chem cal analyses for the soil sanples for the stations
| ocated downgradient (MWMW5, MM2, MAM6) showed fairly high
concentration of TPH, nore specifically of F2 and F-3 (168 to
1 589 ng/kg), and over detection limt for F4-1 (51 ng/kg).
Anmong the new sanple stations, F4-18 and F4-19 obtained high
concentration of fraction F-2 and F-3 in hydrocarbons (91 to
3 260 ng/kg). The results for MM4 which is upgradient and for
F4-20 were under detection limt in hydrocarbons. The results
in TPH are higher than in 2003.

No PCBs were detected in the four sanples.

Even if properly packaged, the sanple F4-17 jar was broken

during transport. Table | presents the chemcal analyses
results.
NUNATTA Envi ronnental Services Inc. Page 12
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3.8 Goundwater Sanple Analytical Data

The groundwater sanple results for the Helipad landfill showed
significant concentration of zinc, chromum and arsenic (0, 39
to 0,465 ng/L). The sanple MM2 obtained fairly high
concentration of TPH (245 ug/L). The results for the two
sanpl es are significantly |lower than in 2003.

Table Il presents the chem cal anal yses results.
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3.9 Mnitoring Well Sanpling Logs

MM 1

NUNATTA Envi ronnental Services Inc. Page 16
January 2006



MM 2
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MM 3
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MM 4
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MM 5
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MM 6
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4. BARREL DUMP

4.1 Sunmary

The Barrel Dunp is a small landfill located at the Upper Site,
north-west of SRR facilities and Helipad Landfills East and
West. It covers an area of approximately 200 nf.

The nmonitoring of this landfill includes visual inspection to

verify for evidence of settlenment or erosion, and collection
of soil sanples to nonitor for the presence of |eachate. Four
new soil sanples locations (F4-21 to F4-24) were created and
analyzed for TPH only. Locations for the collection of soil
sanples are identified on Figure FOX-2. There is no nonitoring
well in this area. Soils at all stations were sanpled as
speci fi ed.

The visual inspection report, including supporting photos and
drawi ngs, is presented in the follow ng pages. Based on visual
i nspection, the Barrel Dunp is performng well in general. No
mej or settlenent or erosion was noted. Hydr ocar bon sheen is
present near F4-5 sanpling station.

4.2 Visual |nspection Report

Sett | enent

The soil observed in this area is mainly a coarse granitic and
gnei ssi ¢ norai ne containing cobbles and boul ders. Wll rounded
mature sedinents are seen nost of the tinme. No or very few
settlement is observed in this area.

Er osi on

Very slight erosion at the bottom of F4-4 and F4-3 sanpling
| ocations outside the dunp perineter, not significant. W have
noticed that small erosion channels seens to be converging to
the pond in the mddle of the landfill. These channels have

NUNATTA Envi ronnental Services Inc. Page 22
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about 30 centinetres across. Generally, water is flowing from
the west to the east.

Frost Action

The soil surface was frozen in vicinity of F4-23 location
(about 10 to 15 cm in depth). In the rest of the |andfil
seens to be free of freezing.

Evi dence of Burrow ng Ani mals

None

Re- est abl i shnent of vegetation

Very little vegetation was present at this site during field
wor k event, no re-establishment is noticeable.

St ai ni ng

Staining is noticeable in the water of the pond. No other
staining area is seen. Strong odour of fuel each tinme we dig
for sanpling. A drainage path is located in the mddle of the
barrel dunp. We notice a pond right in the center of the dunp,
filled with stained water (see Fig. FOX-2). The Size of the
pond is about 3 mx 2 m In 2005, the pond resting in the
m ddle of the landfill seens to be growing slightly (see Fig
FOX- 2) .

Seepage points

That drainage ditch was already there in 2003. The pond,
t hough, was not indicated at that tinme. Drainage paths are
evol ving towards the pond in the m ddl e(see Fig. FOX-2).

Debri s

One barrel is exposed on the ground. Small wood pieces, and
very small netal bars can be seen from place to place
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Vi sual inspection checklist- barrel dunp
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I nspection Report- barrel dunp
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4.3 Prelimnary Stability Assessnent

Feature Severity Rating Ext ent
Sett| enent Not observed None
Er osi on Accept abl e | sol at ed
Frost Action Accept abl e None
St ai ni ng Mar gi nal Cccasi onal
Vegetation Stress Not observed None
Seepage/ Ponded Water Mar gi nal Cccasi onal
Debri s Exposure Not observed None
rall Landfill

Overa and Accept abl e
Per f or mance

4.4 Location Plan
The Location Plan is on the follow ng page.
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Fi gure FOX-2
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4.5 Photographi c Records
Ref erence to
El ectronic File Name FOX Fi gure
Phot o Dat e Phot o Descri pti on nunmber

2.1 No 2-1_0827 F4-2.]pg Sampling | ocation F4-2, facing north. Fi gure FOX-2
2005- 08- 27

2.2 No 2-2_0827 general view F4- CGeneral view of Barrel Dunp, facing Fi gure FOX-2

3.1 pg east .

2005- 08- 27

2.3 No 2-3_0827 F4-4.]pg Sampling | ocation F4-4, facing north. Fi gure FOX-2
2005- 08- 27

2.4 No 2-4_0827 F4-5 soil.jpg Sampling | ocation F4-5,facing west. Fi gure FOX-2
2005- 08- 27

2.5 No 2-5_0827 F4-21 soil.jpg Sanpling |ocation F4-21, facing south- Fi gure FOX-2

2005- 08- 27 west .

2.6 No 2-6_0827 F4-22 soil.jpg Sanpling |ocation F4-22, facing east. Fi gure FOX-2
2005- 08- 27

2.7 No 2-7_0827 F4-24 soil.jpg Sanpling |ocation F4-24, facing west. Fi gure FOX-2
2005- 08- 27

2.8 No 2-8 0827 F4-23 soil.jpg Sanpling |ocation F4-23, facing north. Fi gure FOX-2
2005- 08- 27
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4.6 Thermal Mnitoring Data
Not applicable

4.7 Soil Sanple Analytical Data
Al | the sanmples analysed for arsenic presented high
concentration (10,7 to 27 mg/kg). The results for the other
netal are very low for the four sanples.
The F3 fraction of hydrocarbons for F4-5 was over the
detection limt (62 nmg/kg). The sanple for the new |ocation
F4-22, which is located south to the barrel dunp, presented
very high concentration for the fractions F2 and F3 of
hydr ocarbons (346 and 1 090 nmg/ kg respectively). In 2003, al
the F2 results for the sanples |located downgradient were
hi gher than 5 000 ng/kg and all the F3 results were high also.
An inportant inprovenent is noted.
No PCBs were detected in the four sanples.
Table Il presents the chenical anal yses results.
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Table |11
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4.8 Goundwater Sanple Analytical Data

There is no nonitoring well

in the Barrel

4.9 Mnitoring Well Sanpling Logs

There is no nonitoring well

in the Barrel

Dunmp Ar ea.

Dunmp Ar ea.
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5. STATI ON AREA LANDFI LL

5.1 Sunmary
The Station Area Landfill is a new landfill constructed for
t he disposal of demplition and site waste generated during the
site clean-up. It is located at the Upper Site, east of the
SRR facilities. Its surface area is approximately 1 400 nf.
The nmonitoring of this landfill includes visual inspection to
verify for evidence of settlenment or erosion and collection of
soil and groundwater sanples to nonitor for the presence of
| eachate. G oundwater nonitoring well locations, as well as
soil sanple locations, are identified on Figure FOX-3.
The soil and groundwater analytical data are presented in
Tables IV and V. Soil at all stations was sanples as
speci fi ed. G oundwater from MAM8 was sanpled for all
paraneters. MM7 and MM9 were not sanpled; as for sone other
nonitoring wells, bentonite was obstructing the well.
The visual inspection report, including supporting photos and
drawi ngs, is presented in the follow ng pages. Based on the
visual inspection, the station area landfill is perforning
well, with no significant settlenent or erosion. However, a
few sinkholes were noted just north of the warehouse
foundation and sonme west of the landfill outside the area.
Two seepage and pooling areas were noted west of the landfill.
The sinkholes and seepage areas observed are shown on
following photos and their location is presented on Figure
FOX- 3.

5.2 Visual |nspection Report
Settl enent
The soil description is generally nmedium to coarse sandy
noraine with traces of silt, containing boulders up to 30 cm
in diameter. Cobbles and boulders are well rounded mature
sediments. We noticed sone settlement in the area of borehole
MM 8 and MMO9.
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Er osi on

Erosion is active in this landfill, new pooling sites are
detected near MM8 and MM9. Water seens to be draining from
one pool to another. New erosion channels were observed
between MM9 and MM7 (see Figure FOX-3). Dinensions are
approximately a neter across 30 neters in length. Soi
di scol oration is visible, brownish.

Frost Action

Frost action is noted at the surface near well MM 7 and MNM9,
the soil is partially frozen and the well covers are full of
i ce.

Evi dence of Burrow ng Ani mal s

No evi dence of burrowi ng ani mal s was observed.

Re- est abl i shnent of vegetation

This area contains very few if no vegetation, no re-vegetation
was not ed.

St ai ni ng
Pooling is visible near M¥8 and MM9, fuel sheen are present
on the water. These pools are growing in size over the years

(see Figure FOX-3).

Seepage points

New seepage points are identified, conpared to the 2003
nonitoring. It seens that in two years, the nunber of stained
zones increased in this landfill. W also noticed that the
zone of stain located in 2003 in progression. The stained area
is now nore 20 to 30 m of fset between MM 8 and MM9. In 2005,
we have identified new pooling sites in the vicinity of MWM9
and also near MM7 (at about 10 meters of each well). These
pool s are about one neter across and are generally flowing to
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the north (for reference, see photo 3.2). It seens that these
pooling sites are growi ng over the years.

Debri s

No debris were found during our visit.
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Vi sual inspection checklist- station area
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I nspection Report- station area
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5.3 Prelimnary Stability Assessnent

Feature Severity Rating Ext ent
Sett| enent Not observed None
Er osi on Accept abl e | sol at ed
Frost Action Accept abl e | sol at ed
St ai ni ng Accept abl e | sol at ed
Vegetation Stress Not observed None
Seepage/ Ponded Wat er Mar gi nal | sol at ed
Debri s Exposure Accept abl e none
rall Landfill

Overa and Accept abl e
Per f or mance

5.4 Location Plan
The Location Plan is on the follow ng page.
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Fi gure FOX-3
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5.5 Phot ographi c Records

Ref erence
to FOX
El ectronic File Name figure
Phot o Dat e Phot o Descri pti on nunmber
3.1 No 3-1_0826 general view General view of Station Area Landfill and of Fi gure FOX-
MM 7. ] pg nmonitoring well MM7 and soil sanpling |ocation near 3
2005-08- 26 MM 7, facing north-west.
3.2 No 3-2_0827 pooling.jpg Vi ew of pooling, a slight hydrocarbon odour was Fi gure FOX-
2005-08- 27 detected, facing north.. 3
3.3 No 3-3_0827 sinkhol es Vi ew of small sinkholes. Fuel sheen and fuel odours Figure FOX-
sheen. j pg detected, facing north. 3
2005- 08- 27
3.4 No 3-4_0826 MM8 soil.jpg View of nonitoring well MWM8 and soil sanpling Fi gure FOX-
2005- 08- 26 | ocati on near MM8, facing north-west. 3
3.5 No 3-5_0826 MAM8. | pg View of nonitoring well MM8 during sanpling, facing Figure FOX-
sout h. 3

3.6 No 3-6_0826 fuel sheen MM9 View of fuel sheen near the nonitoring well MM9 and Fi gure FOX-
soil.jpg soi|l sanpling |ocation MM¥9, facing north-east. 3
2005- 08- 26
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5.6 Thermal Mnitoring Data

Not applicable

5.7 Soil Sanple Analytical Data

The sanples taken in the vicinity of the existing nonitoring
wells MW8 and MW 9 (downgradient) presented results under the
detection limt for the hydrocarbons (F1, F2, F3) and very | ow
concentration in netals. The sanples MM7 and MAM9 showed
traces of PCBs (0,1 and 2,9 ng/kg).

As for the sample MM7 (upgradient), the results are |ow,
except for the arsenic (17,1 ng/kg) and the F3 fraction for
hydr ocar bons (386 ng/ kg) .

The results in 2005 are sinmlar with those in 2003, to the
exception of the PCBs traces found in MAM9. In 2003, the
concentrati on of PCBs were | ow.

Table 1V presents the chenical analyses results for the soil
sanmpl es.
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Table |V
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5.8 Goundwater Sanple Analytical Data

The monitoring wells MM7 and MM9 were not sanpled as they
were covered by bentonite. The sanple MM8 presented high
concentration in zinc and | ow concentration or under detection
[imt for other paraneters. The PCBs result was not reported
by the | aboratory because of an extraction problem

As for the soil results, simlar concentration were obtained
in the two sanpling canpaign. The zinc concentration found in
MM 8 were high also in 2003, i.e. 10 to 2,38 ng/L in 2005.

Table V presents the chenical analyses results for the
groundwat er sanpl es. .

5.9 Monitoring Well Sanpling Logs

The nmonitoring well sanpling logs for MM7 to MM9 are
presented in the foll ow ng pages.
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table V
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Monitoring |l og MW7
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Monitoring |l og MM 8
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Monitoring |l og MW 9
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6. LOWER SITE LANDFILL AND DCC TIER Il SO L DI SPOSAL
AREA

6.1 Summary

The Lower Site Landfill and DCC Tier Il Soil Disposal Area are
| ocated near the west end of Cape Hooper and north of the
airstrip, inrelatively close proximty to one another

The Lower Site Landfill was constructed for the disposal of
non- hazardous denolition and site waste and Tier | soil. It
covers an area of approximtely 1 200 nf.

The nmonitoring of this landfill site includes visual
i nspection to verify for evidence of settlenent or erosion and
collection of soil and groundwater sanples to nonitor for the
presence of |eachate. Goundwater nonitoring well and soil
sanpling locations are identified on Figure FOX-4.

The DCC Tier Il Soil Disposal facility was constructed for the
di sposal of DCC Tier Il soil excavated from the FOX-4 site.
The disposal facility has a surface area of approximtely
3 600 nft.

The nmonitoring of this disposal area includes visual
i nspection to verify for evidence of settlenent or erosion,
collection of soil and groundwater sanples to nonitor for the
presence of |eachate. Monitoring of sub-surface ground
tenperatures in the disposal facility’s main body (thernal
nonitoring) was also included in our mandate. G oundwater
nonitoring well locations, as well as soil sanple |ocations
and therm stor |ocations are identified on Figure FOX-4.

The soil and groundwater analytical data are presented in
Tables VI and VII. Soil at all stations was sanpled on the
surface. Despite proper packaging, sanple jar MM15 was broken
during transport. G oundwater from MW 10 only was sanpled for
all parameters. Al the other wells were not sanpled, as they
were filled or obstructed by bentonite.
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The visual inspection report, including supporting photos and
drawi ngs, is presented in the follow ng pages. Based on the
visual inspection, the Lower Site Landfill and DCC Tier Il
Soil Disposal Area are performng well from a geotechnical
poi nt of view Di scol oured (rusty) affected soil was noted
just north and north-east of the DCC Tier |l Soil Disposal
Area, south and north-east of the Lower Site Landfill.
Si nkhol es and settlenent was also noted in this |ast sector.

6.2 Visual Inspection Report

Sett| enent

The soil description is generally nmedium to coarse sandy
noraine with traces of silt containing boulders up to 30 cmin
di aneter, cobbles and boulders are well rounded mature

sediments. The site seens to have settled along the axis of
MM 16/ MM 14, the top level in this area is |lower than the
surrounding top ground level. Sonme slight settlenment is
observed in front of points coordinates 113 and 116 (see
Fi gure FOX-4)

Er osi on

Erosi on has occurred since 2003 nonitoring, as we notice that
in the MM16/ M¥ 14 area, there is no |onger gravel on the top,
only sand. Presence of debris near MWM14, comng out of the
top, support this conclusion. Mnor erosion can be seen
especially on the NE part of the area. In 2005 a slight
channelling can be observed with a little brownish soi
di scol oration with patches of iridescence.

Frost Action

No frost action noted in this area.

Evi dence of Burrow ng Ani mal s

No evi dence of burrow ng ani mal s was observed.
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Re- est abl i shnent of vegetation

This area contains very few if no vegetation, no re-vegetation
was not ed.

St ai ni ng

From M¥16 to MM 14, we spot |ocations of what may be past
resurgence. Between Lower Landfill and Tier Il, alnpst all the
ground top is stained (red surface), worst |ocation being near
N-E corner of Tier Il (see Figure FOX-4). Stained areas that
were not identified in 2003 are clearly visible, nostly on the
southern part of the landfill, outside the banks, offset the
MM 11/ MM 12 line. Many spots of stains are seen all over the
| ower site (see Figure FOX-4)
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Seepage points

Red surfaces may be a sign of past seepage. We have indication
of probable seepage (DCC Tier Il ) at sonme tinme in the year in
a very intensive way on the west side of both landfills (Il ower
site, and Tier I1). Water flowis directed in the pooling area
| ocated west of both landfills. Drainage is clearly seen
between the areas where water is pooling. Fuel odour is
detected near F4-16. Lots of sinkholes were noticed in the
area of F4-14.

Debri s

Met al band, pieces of wood, an a big blue plastic sheet show
up near asbestos location in the Lower Site Landfill. On the
contrary, the DCC Tier Il landfill is performng very well, no
debris were observed. Also, we’'ve noted the presence of debris
near MM 14 wel | .
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Vi sual inspection checklist- DCC tier |
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I nspection Report- DCC tier |
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6.3 Prelinmnary Stability Assessnent

Feature Severity Rating Ext ent
Settl ement Not observed None
Er osi on Accept abl e None
Frost Action Not observed None
St ai ni ng Mar gi nal | sol at ed
Vegetati on Stress Not observed None
Seepage/ Ponded Wat er Mar gi nal | sol at ed
Debri s Exposure Accept abl e i sol at ed
Overall Landfill Accept abl e

Per f or mance

6.4 Location Plan

The Location Plan is on the follow ng page.
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Fi gure FOX-4
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6.5 Photographi c Records
Ref erence to
El ectronic File Name FOX figure
Phot o Dat e Phot o Descri pti on nunmber
4.1 No 4-1 0828 general view DCC Ceneral view of DCC Tier Il landfill, facing Figure FOX-4
tier I'l.jpg south
2005- 08- 28
4.2 No 4-2_0828 pooling.jpg Vi ew of pooling near the DCC Tier Il soil Fi gure FOX-4
2005- 08- 28 di sposal area, facing north.
4.3 No 4-3.0828 coloration.jpg Vi ew of stains show ng southern edge of DCC Figure FOX-4
2005- 08- 28 landfill, facing west.
4.4 No 4-4_0826 MM 10 soil.jpg Vi ew of monitoring well MAM 10 and soil Fi gure FOX-4
2005- 08- 26 sanpling | ocation near MM 10, facing south.
4.5 No 4-5_0827 MM 11 soil.jpg Vi ew of monitoring well MM 11 and soil Fi gure FOX-4
2005- 08- 27 sanpling | ocation near MM11, facing north.
4.6 No 4-6_0827 MM11.jpg Vi ew of nmonitoring well MWV11. Fi gure FOX-4
2005- 08- 27
4.7 No 4-7_0827 MM12 soil.jpg View of nmonitoring well MW 12 and soil Fi gure FOX-4
2005- 08- 27 sanpling | ocation near MM12, facing north.
4.8 No 4-8_0827 MM 13 soil.jpg Vi ew of nmonitoring well MAM 13 and soil Fi gure FOX-4
2005- 08- 27 sanpling | ocation near MM 13, facing west.
4.9 No 4-9 0827 MM 15 soil.jpg View of nonitoring well MW 15 and soil Fi gure FOX-4
2005- 08- 27 sanpling | ocation near MM 15, facing east.
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Reference to

El ectronic File Nane FOX figure
Phot o Dat e Phot o Descri pti on nunmber
4.10 No 4-10_0827 MM 16 soil Vi ew of fuel sheen near nonitoring well MWV Fi gure FOX-4
fuel .jpg 16 and soil sanpling |location near MV 16,
2005- 08- 27 facing south.
4.11 No 4-11 0827 MM 16. | pg Vi ew of monitoring well MVMI16. Fi gure FOX-4
2005- 08- 27
4.12 No 4-12 0827 T-1 mssing.jpg View of datal ogger T-1 missing and the 2’ Fi gure FOX-4
2005- 08- 27 PVC pipe is broken. Also, the wires need to

4.13 No 4-13_0828 data T-6.jpg
2005-08- 28

4.14 No 4-14_0828 T-5.jpg
2005- 08- 28

4.15 No 4-15_0826 MM 10 soil .| pg
2005- 08- 26

4.16 No 4-16_0827 MM 15 well .jpg
2005-08- 27

4.17 No 4-17_0827 MM 14 well .jpg
2005- 08- 27

4.18 No 4-18_0827 MM 12 soil .| pg
2005- 08- 27

4.19 No 4-19 0827 MM 12 well .| pg
2005- 08- 27

be changed, facing south-west.
Vi ew whi |l e downl oadi ng i nformation from
dat al ogger T-6, facing south-west.

Vi ew of datal ogger T-5, facing south-west.

Vi ew of soil sanpling |ocation near MM 10.
Vi ew of nmonitoring well MMI15.
Vi ew of monitoring well MV14.

Vi ew of soil
faci ng east.

sanpling | ocation near MM 12,

Vi ew of nmonitoring well MWN12.

Fi gure FOX-4

Fi gure FOX-4

Fi gure FOX-4

Fi gure FOX-4

Fi gure FOX-4

Fi gure FOX-4

Fi gure FOX-4
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Phot o

El ectronic File Name
Dat e

Phot o Descri ption

Reference to
FOX figure
nunber

4.20 No 4-20_0827 MM 13 well.jpg

4.21

4,22

4.23

4. 24

4-29

2005-08- 27

No 4-21 0827 T-2.jpg
2005- 08- 27

No 4-22_0827 T-3.jpg
2005- 08- 27

No 4-23 0827 T-4.jpg
2005- 08- 27

No 4-24 0827 general
therm j pg

2005- 08- 27

No 4-25_0827 T-1.jpg
2005- 08- 27

Vi ew

No 4-26_0827 T-6 wires.jpg
2005-08- 27

No 4-27 _0828 general
western.jpg
2005- 08- 28

No 4-28 0828 cl ose up DCC
western.jpg

2005- 08- 28

No 4-29_0828 cl ose up DCC
eastern.jpg

DCC

Vi ew of monitoring well MWM13.

Vi ew of datal ogger T-2, facing south.

Vi ew of datal ogger T-3, facing south.

Vi ew of datal ogger T-4 and stains al ong
nort hern edge, facing east.

General view of therm stors,

east .

faci ng south-

Vi ew of datal ogger T-1 m ssing,
sout h.

facing

Vi ew of broken wires of T-6 fixed on-site.

General view of DCC Tier Il and | ower
landfills, facing north.

CGeneral view of western part of DCC Tier Il
landfill, facing north.

General view of eastern part of DCC Tier |l
landfill, facing north-east.

Fi gure FOX-4

Fi gure FOX-4

Fi gure FOX-4

Fi gure FOX-4

Fi gure FOX-4

Fi gure FOX-4

Fi gure FOX-4

Fi gure FOX
gener al

Fi gure FOX-4

Fi gure FOX-4
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6.6 Thermal Monitoring Data

The thernmal data from datal oggers T-5 and T-6 were downl oaded.
The follow ng tables and graphs show the depth vs tenperature
for different dates.

Batteries were replaced on T-5 and T-6. They wll Dbe
functional for at |east 24 nonths.
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Data T-5
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Graph T-5

NUNATTA Envi ronnental Services Inc. Page 58
January 2006



Data t-6
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Graph T-6
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6.7

Soil Sanple Analytical Data

The chem cal analyses results in netals are low for every
sanples except in arsenic (17 nmg/kg) for MMNM16, which is
upgradient fromthe lower site landfill.

The results for TPH are under detection limt for MM16, MMV
10, MW11, MM12 and MM13. As for MM 14 | ocated downgradi ent
from the lower site Landfill but upgradient from the Tier II
facility, the fraction F2 and F3 were 52 and 185 ny/kg
respectively.

In 2003, the results showed very few contani nated sanples by
metal or TPH. The ones that presented higher concentration
were collected in the deeper sanple (40 to 50 cm.

Table VI presents the chenical analyses results for the soil
sampl es.
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Tabl e VI
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6.8 Goundwater Sanple Analytical Data
The chem cal analyses for MM10 presented under detection
limt result for the PCBs, TPH and nobst netal, but fairly high
concentration in chrom um and zinc (0,463 and 2,31 ng/L).
The concentration obtained for MM10 in 2003 were simlar.
Table VII presents the chemcal analyses results for the
gr oundwat er sanpl es.

6.9 Mnitoring Well Sanpling Logs
The nonitoring well sanpling logs for MM10 to MM16 are
presented in the foll ow ng pages.
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Tabl e VI
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MM 10
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MV 11
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MM 12
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MM 13
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MM 14
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MM 15
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MM 16
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7. Al RSTRI P LANDFI LL

7.1 Summary

The Airstrip Landfill is located at the lower site on high
ground, south of the east end of the airstrip. Its surface
area is approximtely 2 600 nf.

The nmonitoring of this landfill includes visual inspection to
verify for evidence of settlenment or erosion and collection of
soil sanples to nmonitor for the presence of |eachate. One new
soil sanple location, F4-25 was created were analyzed for al
the paraneters. Soil sanple locations are identified on Figure
FOX- 5. The soil analytical data is presented in Table VIII.
Soils at all stations were sanples as specified. There is no
nmonitoring well in this area.

According to our inspection, the condition of the site is
good. Nevertheless, it was noted that erosion channels,
gullies are present around the landfill |ocation. W believe
that their will be no structural problems with this site in
the conming years, however we recommend to nonitor erosion
channel s nmovenent in the sector. Erosi on channel s near the
landfill site can develop and affect the Airstrip landfill
structural integrity.

7.2 Visual Inspection Report

Sett| enent

The soil description is a sandy noraine with traces of silt,
boul ders and cobbles are abundant in this area. GCenerally,
particles are well rounded mature sedinments. W suspect nore
settlement to have occurred since last nonitoring visit,
because of the presence of some sinkholes on the top of the

landfill. In 2005 there are settlenents at the end of the
airstrip, pooling is visible (see Figure FOX-5) in small size
(2m x 3m.
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Er osi on

Erosion is progressing, if conpared to the situation in 2003.
More erosion channels are |located (see Figure FOX-5), and
their slope is steep, leading to the conclusion that it is an
on-goi ng process. The erosion is still progressing in this
area in 2005, channelling can be observed with a browni sh soi
di scol oration. These channels have about 20 cm in wdth and
can neasure up to 40 neters in | ength.

Frost Action

No frost action noted in this area.

Evi dence of Burrow ng Ani mals

No evi dence of burrow ng ani mal s was observed.

Re- est abl i shnent of vegetation

Vegetation is mainly lichen and noss present on relatively
hi gher grounds. No vegetation is present in depressions where
pooling is occurring. Small areas are covered with deep green
vegetation, along with gram nae and yellow flowers. One spot
shows also the purple saxifrage growing. Generally vegetation
seens to be growing in size.

St ai ni ng
Pool i ng can be observed at the bottomof the airstrip near the
bay area. The di nension of these pools is about 5 to 10 neters

by 3 or 4 neters.

Seepage points

Water seeps in many places, mainly, at the bottom of the
landfill were drainage streans flow to the bay area(see Figure
FOX-5 for reference).

Debri s
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Wod pieces come out from the gravel, between the erosion
channels. The re-bar that was |ocated during 2003 nonitoring

is still visible. But the 2 netal barrels are no |onger
noti ced. We suspect that erosion nmust have covered them with
material. 1In 2005 debris are no longer visible, meaning

sedi mentation seens to be inportant in the bay area.
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Vi sual inspection checklist- airstrip

NUNATTA Envi ronnental Services Inc. Page 75
January 2006



I nspection Report- airstrip
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7.3 Prelininary Stability Assessnent

Feature Severity Rating Ext ent
Sett| enent Not observed None
Er osi on Mar gi nal | sol at ed
Frost Action Not observed None
St ai ni ng Mar gi nal | sol at ed
Vegetation Stress Not observed None
Seepage/ Ponded Wat er Mar gi nal | sol at ed
Debri s Exposure Accept abl e i sol at ed
rall Landfill

Overa and Accept abl e
Per f or mance

7.4 Location Plan
The Location Plan is on the follow ng page.

NUNATTA Envi ronnental Services Inc. Page 77

January 2006



Fi gure FOX-5
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7.5 Photographi c Records
Phot o El ectronic File Name Phot o Descri ption Ref erence to
Dat e FOX figure
number
5.1 No 5-1_0828 general CGeneral view fromthe Airstrip Landfill, facing Figure FOX-5
Vi ew. j pg sout h- east .
2005- 08- 28
5.2 No 5-2_0828 channeling.jpg View of erosion and channelling can be observed Figure FOX-5
2005- 08- 28 with a brownish soil discoloration, facing
west .
5.3 No 5-3.0828 stains.jpg Vi ew of a brownish soil stain can be observed, Fi gure FOX-5
2005- 08- 28 faci ng south.
5.4 No 5-4_0828 beach.jpg Vi ew of beach area, tanks and containers can be Figure FOX-5
2005- 08- 28 seen, facing south-east.
5.5 No 5-5_0828 stains View of stains flowing toward the bay, facing Fi gure FOX-5
flows.jpg east .
2005- 08- 28
5.6 No 5-6_0828 F4-8 soil.jpg View of sanple |location F4-8, facing north- Fi gure FOX-5
2005- 08- 28 east .
5.7 No 5-7_0828 F4-10 soil.jpg View of sanple |ocation F4-10, facing south. Fi gure FOX-5
2005- 08- 28
5.8 No 5-8_0828 F4-9 soil.jpg View of sanple |location F4-9, facing south- Fi gure FOX-5
2005- 08- 28 west .
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5.9 No 5-9_0828 F4-25 soil.jpg View of sanple |location F4-25, facing south- Fi gure FOX-5

2005- 08- 28 west .

5.10 No 5-10_0828 erosion Vi ew of erosion channel on the airstrip Fi gure FOX-5
channel . j pg landfill, facing south.
2005- 08- 28
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7.6 Thermal Monitoring Data

Not applicable

7.7 Soil Sanple Analytical Data

The chemi cal analyses results for the four sanples presented
low concentration in every netal, including arsenic. The
results in hydrocarbons F1 and F2 are under detection limt
for the four sanples. Low concentration were obtained for the
F3 fraction (40 to 126 ng/kg) in the downgradi ent sanples (F4-
9, F4-10 and the new | ocati on F4-25).

No PCBs were detected in the four sanples.

Table VIII presents the chemical anal yses results for the soi
sanpl es.
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Table VIII
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7.8 Goundwater Sanple Analytical Data

There is no nonitoring well in the Airstrip Landfill Area.
7.9 Mnitoring Wll Sanpling Logs

There is no nonitoring well in the Airstrip Landfill Area.
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8. TANNER BAY LANDFI LL

8.1 Sunmary

The Tanner Bay Landfill is located at the original beach
| anding area for the site, along Tanner Bay. It has a surface
area of approxi mately 400 nft.

The nmonitoring of this landfill includes visual inspection to
verify for evidence of settlenment or erosion and collection of
soil sanples to nmonitor for the presence of |eachate. Soil
sanple locations are identified on Figure FOX-6. The soi
analytical data is presented in Table IX Soils at al
stations were sanpled on the surface. There is no nonitoring
well in this area.

The visual inspection report is presented in the follow ng
pages. Based on the visual inspection, The Tanner Bay Landfil

is performing well from a geotechnical point of view
Hydr ocar bon petrol eum sheen was noted near sanpling point F4-
13. It appears that petroleum hydrocarbon is flowing down to

the stream | ocated south of the landfill.

8.2 Visual |nspection Report

Settl| ement

The soil is covered with npbss and |ichen, underneath is a
sandy norai ne containing boulders and cobbles, traces of silt
can al so be observed.

Er osi on

None observed.

Frost Action

No frost action noted in this area.
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Evi dence of Burrow ng Ani mal s

No evi dence of burrowi ng ani mal s was observed.
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Re- est abl i shnent of vegetation

There are sonme signs of re-vegetation in this area, possibly
because of the higher elevation of the tanner bay area.
Lichens and nosses are well established and seens to be
growi ng in size

St ai ni ng

Sone stained areas are noticed at the south of F4-13.
Resurgence of petroleum hydrocarbons on water, and flow ng

into stream (west side of landfill). In 2005 no odour
detected but soil discoloration is visible near the follow ng
sanpling areas:

F4-11, F4-12 and F4-13. Brownish soil discoloration, fuel
sheens with iridescence, can also be observed near these
sanpl i ng ar eas.

Seepage points

Seepage is mnimal in this area, pooling is visible in small
sizes, one or two neters in dianeter (see Figure FOX-6).

Debri s
Some wood pieces are scattered on the landfill area.
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Vi sual inspection checklist- tanner bay
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I nspection Report- tanner bay
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8.3 Prelimnary Stability Assessnent

Feature Severity Rating Ext ent
Settl ement Not observed None
Er osi on Not observed None
Frost Action Not observed None
St ai ni ng Accept abl e | sol at ed
Veget ati on Stress Accept abl e | sol at ed
Seepage/ Ponded Water Accept abl e None
Debri s Exposure Accept abl e | sol at ed
rall Landfill

Overa and Accept abl e
Per f or mance

8.4 Location Plan
The Location Plan is on the follow ng page.
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Fi gure FOX- 6
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8.5 Phot ographi c Records

Phot o El ectronic File Name Phot o Descri ption Ref erence

Dat e to FOX

Fi gure

number

6.1 No 6-1 0828 general view GCeneral view of Tanner Bay landfill and soil Fi gure

F4-13.] pg sanpl e | ocation F4-13, facing north-west. FOX- 6
2005- 08- 28

6.2 No 6-2_ 0828 F4-11 soil.jpg View of soil sampling |location F4-11, facing west. Fi gure

2005- 08- 28 FOX- 6

6.3 No 6-3_0828 F4-12 soil.jpg View of soil sanpling |ocation F4-12. Fi gure

2005- 08- 28 FOX- 6

6.4 No 6-4_0828 stains.jpg Vi ew of stains near the Tanner Bay | andfill and Fi gure

2005- 08- 28 i npact ed vegetation, facing south. FOX- 6

6.5 No 6-5_0828 toe View of the toe of the Tanner Bay landfill, facing Fi gure

landfill.jpg nort h-west. FOX- 6
2005- 08- 28

6.6 No 6-6_0828 general view View of Tanner Bay downgradi ent, facing east. Fi gure

downgr adi ent . j pg FOX- 6
2005- 08- 28

6.7 No 6-7_0828 erosion access View of mj or wash-out on access road to Tanner Fi gure FOX

road. j pg Bay, facing south-east. genera

2005- 08- 28
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8.6 Thermal Mnitoring Data

Not applicable

8.7 Soil Sanple Analytical Data

The chemi cal analyses results for the three sanples presented
low concentration in every netal, including arsenic. The
results in hydrocarbons are under detection limt for the
three sanples to the exception of F3 in the F4-12 sanple which
is upgradient fromthe landfill.

No PCBs were detected in the three sanples.
In 2003, arsenic concentrations were higher than 2005 in
cheni cal anal yses results. OQther paranmeters presented sinilar

results.

Table |1 X presents the chenical analyses results for the soil
sanpl es.
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Table | X
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8.8 Goundwater Sanple Analytical Data

There is no nonitoring well in the Tanner Bay Landfill Area.
8.9 Mnitoring Well Sanpling Logs

There is no nonitoring well in the Tanner Bay Landfill Area.
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