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1.0 INTRODUCTION 

1.1 BACKGROUND AND OBJECTIVES 

UMA Engineering Limited (UMA) in association with Hardy BBT Ltd. (HBT) and 
Jacques Whitford and Associates Limited (JWA) was commissioned in the SP.rtng of 
1990 by the Canadian Commercial Corporation (CCC) on behalf of the Uniteo States 
f\ir F9rce (USAF) to carry out an envtronmental clean-up study of 21 DEW Station 
Sites m Canada. 

The overall purpose of this study is to identify and investigate areas of the 21 DEW 
Station Sites as they have been affected by past waste disposal and spills. In addition, 
the objective of the study is to determine and evaluate decommissioning alternatives 
for waste disposal and spill areas, and facility demolition debris (including associated 
hazardous or toxic materials). Details of the overall study objectives are provided in 
Volume 2 (Section 1.3) 

The study consisted of four _phases generally following the National Guidelines for 
Decommissioning Industrial Sites (DOE 8505-5; July 1989). These include: 

(1) Phase I - a literature review of baseline environmental conditions and 
existing data on waste materials, spills and facilities at each site. 

(2) Phase 11/111 - a combined field reconnaissance, field sample collection, 
and sanJgle analysis for each site. 

(3) Phase IV - a risk assessment for each station and the development of 
decommissioning options. 

Details of these P.hases are provided in Volume 2 (Section 1.3). The final report for 
this study is provided in 24 volumes as follows: 

Volume 1 - Executive Summar)'. 
Volume 2 - General Information. 
Volumes 3-23 - Specific DEW Station Reports. 
Volume 24 - Quality Assurance and Quahty Control. 

This Volume (Volume 4) is a SP.ecific DEW Station re2ort that presents all four phases 
pertainin_g to 'BAR-2, Shingle Point. An overview of the site based on a revtew of 
existing lilerature is presented in Section 2.0. Section 3.0 provides a descri2tion of the 
biophysical environment, including herita_ge resources and land use. Section 4.0 
describes the site infrastructure. Sections S:0 and 6.0 __grovide the findings of the field 
survey. In Section 5.0, the asbestos, paint and PCB findings are presented. In 
Section 6.0, the results of soil and water samQling are summarized tor background 
conditions, landfills, POL areas, pallet lines, outlall areas, and stain areas near building 
P.roximities. Section 7.0 provides recommendations on facility clean-up ana 
aecommissioning. References cited are listed in Volume 2. 

1.2 FIELDWORK AND SAMPLING 

Field work at BAR-2 took J'lace between Augt!st 9 and 11, 1990. A brief 
reconnaissance was complete initially. This was followed by sampling in selected 
areas. 

Data showing the number of water, soil, paint, asbestos, and PCB oil samples taken 
at BAR:-2 are provided in Table 1.1. Sample site descriptions are presented in 
AppendIX B. 

The general approach to field survey and laboratory analysis are described in 
Volume 2, Sect10n 3.2. Quality assurance and quality control measures are described 
in Volume 24. 

1-1 



Table 1.1 

Number of Samples Taken and Analy:red 

SAMPLE TYPE NUMBER OF SAMPLES ANALYZED* SAMPLES NOT 
SAMPLES TAKEN* FIRST ROUND SECOND ROUND ANALYZED* 

Soil 33 29 3 1 
Water 7 7 0 0 
Paint 4 4 0 0 
Asbestos 3 3 0 0 
Transformer Oil 1 1 0 0 

* Does not include duplicates or replicates 
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1.3 DATA ASSESSMENT CRITERIA 

Indicator criteria analyzed were screened usin__g the Quebec Soil/Water Guidelines. If 
the concentration of metals was above the 50 percent Level A Quebec Soil/Water 
Guidelines, or organic comP.ounds were detected, the results were defined as relevant 
and used in the oaseline risk assessment. If the concentration exceeded the Quebec 
Level B or C Guideline, it was also noted. Typical laboratory contaminants, discussed 
in Volume 2, were not considered in the risk-assessment. 
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2.0 SITE OVERVIEW 

BAR-2 Shinl!le Point is located on the Arctic Ocean· on the western edge of the 
Mackenzie Delta at 68 ° 55' 34" north latitude and 137 ° 15' 55" west longitude. The 
station is about 2 km inland on the coastal plain of the Blow River Delta area of the 
Beaufort Sea. The nearest community witli an aircraft charter base and a full range 
of commercial and public services is Inuvik, 165 km to the southeast. Figure 2.1 shows 
!he general location of the station in the area and provides some climate and access 
mformat10n. 

BAR-2 was an auxiliary station within the original DEW Station ~ystem. It will be 
down-sized and will continue to operate with permanent staff as a NWS Long Range 
Radar Station. The location of various buildings and activi!)' areas that are on tlie 
station lands are provided in Section 3.0. Further site SP.ecific information about the 
facilities and the regional environment is provided in the Phase I Report of this study. 

The DEW facilities not required for the NWS operation will be treated as abandoned 
and the area restored under the DND/DIAND 1989 Memorandum of Understanding 
for the restoration of Distant Early Warning and North Warning System Sites; as 
discussed in Volume 2, Section 1.0. 
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3.0 OF BIOPHYSICAL 

3.1 CLIMATE 
BAR-2 is located approximately 2 km inland 45 m asl on the Yukon Coastal Plain. 
The area is bounded to the west and east by the Running and Blow Rivers, and to the 
northeast by Mackenzie Bay. Table 3.1 presents climatic normals for the site. 

3.1.1 PRECIPITATION 

Mean total annual precipitation is 214.3 mm; 126.5 mm of which falls as rain and 
90.8 cm as snow. ApP,roXImately 58 d/yr have measurable Qrecipitation, primarily from 
June to November. The greatest amount of rainfall in "'24 h, 56.6 mm, occurred in 
August, while that of snowlall, 17.8 cm, fell in November. 

3.1.2 TEMPERATURE 

Mean annual temperature is -10.4 • C. Generally July is the warmest month averagin~ 
15.9 • C, while December thro~h March e~enence temperatures as low as -30 • C. 
Extreme maximums near 30 • C can occur from June through August and minimums 
of -50 • C from December to February. 

3.1.3 WIND AND FOG 

The mean annual wind speed is 17.7 km/h with the highest mean monthly wind speed 
of 26.4 kmfh. Winds are P.redominant]y from the northwest and are strongest in 
winter. Wmd speeds exceeo 20 km/h 2lJ percent of the year, 30 km/h 14 percent of 
the year, and 40 km/h 10 percent of the year. Wind speeds exceeding 84 km/h have 
been recorded. 

Data on fog and cloud cover condition~ are not available for this site. 

3.2 GEOLOGY 
3.2.1 OVERVIEW 

BAR-2 Shingle Point is located on the Yukon Coastal Plain. The area is bounded to 
the west ancf east b__y_ the Running and Blow Rivers, and to the northeast by Mackenzie 
Bay (Figure 2.1 ). There are no bedrock eXQ_osures within the study area, but the area 
is oelieved to be underlain by Tertiary and Cretaceous shales, mudstones, sandstones, 
and conglomerates. Most of this area was glaciated by ice moviQg_ west from the 
Mackenzie Valley during the Buckland Glaciation during the early Wisconsinan age. 

The strat_igraP.hic sequence at Blow River typically consists of aP.proximately 0.6 m of 
post-Bucklano peat, overlying apP.roximately 2 m of Buckland tll which overlaps 9 m 
of .P.re-Bucklano interbeddecf sano1 silt and gravel. This overlays up to 12 m of earlier 
oXIoized till and an unmeasurea thickness of oxidized gravels over Tertiary or 
Cretaceous shales (Rampton 1982). 

3.2.2 TERRAIN UNITS 

The terrain units in the vicinity of the facilities are provided in Figure 3.1. The terrain 
units are described in the foirowing sections. 
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Table 3.1 

Climate Normals for BAR-2 Shingle Point 

JAN FEB MAR APR MAY JUN JUL AUG SEP 
Precipitation 

Mean Rainfall 0.0 0.0 0.0 0.0 2.2 22.3 40.3 43.1 17.7 
Mean Snowfall 6.6 4.3 5.9 8.9 6.4 2.2 0.2 2.8 11.2 
Mean Total 6.6 4.3 5.1 6.5 9.0 24.5 40.5 45.9 28.7 

1 No. Days w/meas rain 0 0 0 0 1 6 8 9 5 
No. Days w/meas snow 3 3 3 4 3 • 1 4 
No. Days w/meas precip 3 3 3 4 3 6 8 10 8 

Greatest rain in 24 hrs T 0.0 0.0 T 13.0 31.2 27.9 56.6 26.2 
Greatest snow in 24 hrs 15.2 7.6 10.2 14.0 12.7 11.0 3.8 9.1 12.7 
Greatest precip in 24 hrs 15.2 7.6 10.2 14.0 13.0 31.4 27.9 56.6 26.2 

Temperature (C) 

Mean Daily Max -20.9 -23.3 -20.9 -12.2 -1.0 9.5 15.9 13.1 5.3 
Mean Daily Min -30.5 -31.5 -29.5 -21.3 -8.3 0.9 6.0 4.4 -1.3 
Mean Daily -26.1 -27.3 -25.2 -16.8 -4.7 5.3 11.0 8.8 2.0 

Extreme Max 1.7 1.7 5.0 8.9 20.0 28.3 28.9 30.1 21.1 
Extreme Min -51.1 -52.2 -45.6 -38.9 -30.6 -15.0 -6.7 -5.6 -18.9 

Wind 

Mean Wind Speed (km/hr) Not applicable for this site 
and prevailing direction 

Mean Vector Speed (km/hr) 

and direction 

1. measurable rain > 0.2 mm rainfall in mm 
measurable snow >0.2 cm snowfall in cm 
measurable precipitation >0.2 mm water equivalent total precip in mm water equivalent 

T = trace 
M = missing data • less than 0.5 greater than 0.0 

OCT NOV 

0.8 0.1 
25.3 11.9 
26.1 12.0 

0 0 
10 6 
10 6 

12.7 1.0 
14.0 17.8 
14.0 17.8 

-5.6 -14.7 
-11.5 -22.6 
-8.6 -18.6 

15.0 7.8 
-32.0 -42.8 

DEC 

0.0 
5.1 
5.1 

0 
4 
4 

0.0 
9.0 
9.0 

-19.9 
-28.5 
-24.1 

1.7 
-47.2 

YEAR 

126.5 
90.8 

214.3 

29 
42 
68 

56.6 
17.8 
56.6 

-6.2 
-14.5 
-10.4 

30.1 
-52.2 
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3.2.2.1 TERRAIN UNIT 1 

Terrain Unit 1, which includes all the facilities, is characteristic of a _gent!y rolling 
moraine. The surface expression is relatively flat with regional slopes ot5-1CJ percent 
to the north. The area contains a number oI shallow lakes and ponds. In the vicini!)' 
of the landfill site the predominant feature is a flat-bottomed valley and underf1t 
stream. This valle_y is onented north-south and contains a small stream running north. 
The other maior feature within the area is a ravine which trends northeast-southwest 
to the north oI the runway. This ravine contains coarse textured material, possibly of 
fluvial origin. Approximately 500 m to the north of the shore-storage tanks the terrain 
slopes strongly at up to 40 percent down to the coast. 

The water supply lake is on the southern edge of the rolling moraine where a stream­
cut escarpmenl separates the rolling moraine from an extensive glacio-lacustrine plain 
(Unit 3) ~Rampton 1982). 

3.2.2.2 TERRAIN UNIT 2 

Terrain Unit 2 is the delta plain of the Blow River and is S@arated from Unit 1 by 
an escarpment. This is the western edge of the MacKenzie Delta complex. 

3.2.2.3 TERRAIN UNIT 3 

Terrain Unit 3 is a small glacio-lacustrine plain to the north of the northwest end of 
the airstrip. It is boundeo to the west by the flood plain of the Running River and 
otherwise surrounded by Terrain Unit !· "Surface materials are silt, clay and fine sand. 

3.3 HYDROLOGY 
The topQgrapl}y and drainage of BAR-2 and surrounding area are shown in Figure 3.1. 
The BAK-2 Module Train 1s located on a topographical higp. at an elevation of 50 m 
asl. Average slope toward the coast, situated northeast or the Module Train, is 2-
3 percent. 

Regionally, the BAR-2 facilities are located in a series of small coastal watersheds 
bounded to the south and west by the much larger Running River watershed, and to 
the east by the larger Blow River watershed. 

Severa~ lakes are present in the vicinity of the site and these range up to approximately 
1.4 km in area. Much of the site surface drainage moves through relatively flat 
organic terrain. Terrain of this cype is often_present around the lakes and sometimes 
connects adjacent lakes. Several well-definecfstreams are also present, however, these 
are generally confined by steep-sided ravines, typical of permafrost areas (Figure 3.1 ). 

The area encompassing the BAR-2 facilities lies within four local drainage systems. 
The headwaters of the first system encompasses two lakes located 200 m south and 
500 m southwest of the Module Train (Figure 3.1 ). These water bodies are connected 
by an area of organic terrain. The la1ce nearest the Module Train has an indistinct 
outflow along the northern side from which water is conducted to the area northeast 
of the Modufe Train. In this area, which includes two small lakes.,, the sewage effluent 
from the facility is released. Approximately 800 m northeast of tne Module Train the 
draina~_ enters a well-defined stream channel and continues northwestward to the 
coast. llle confluence between this stream and a tributary stream draining a largely 
undisturbed area to the west of the site, is located approximately 600 m from the coast. 

A second drainage system is immediate]Y. to the west of the first and originates along 
the northeastern edge of the Airstrip (Figure 3.1). Drainage is at first mdistinct bul 
a well-defined channel flow begins approximately 200 m southeast of the Lumber and 
Vehicle Storag_e area. From there_., the stream continues in a northerly direction, 
passing along the toe of a suspectea landfill, before reaching the coast. 
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Flow from the headwaters of the third system enters a channel approximateJy 1. 7 km 
south of the east end of the Airstrip (Figure 3.1). From there the stream nows in a 
northeasterly and then northerly direction, toward the coast. Within 400 m of the 
coastline, the stream flows along the toe of the present landfill. The stream flows into 
Mackenzie Bay at a point immediately to the west of the Blow River Delta. 

One active and one abandoned landfill are located at the BAR-2 station. Drainage is 
distinctly toward the streams at the base of the respective landfills. The drainage from 
the aacfive landfill is initialzy eastward where it meets a stream and travels northerly 
to the sea. The drainage from the abandoned landfill is initiallynorthwest where 1t 
meets a stream and travels northeast toward the sea. 

The fourth drainage SY.stem is located to the south and east (Figure 3.1). It 
encompasses the largest lake in the area, which is also the water supp'Iy for the station. 
In terms of site facililies, only the water supplY. and a section of the wafer suf ply access 
road are located in this watershed. The lieaowater area lies to the west o Uie water 
supply lake and drains towards it. From the outflow at the east end of the lake, 
dramage passes through another large lake and then into a stream channel that 
becomes well-defined within 1 km norlheast of the second lake. The stream flows in 
a northerly direction and flows across the western extremity of the Blow River Delta 
for approximately 1 km before reaching Mackenzie Bay. 

3.4 FLORA 
This area is typical of low-Arctic tundra and is characterized by a nearly continuous 
cover of vegetation with patches of willow ( Salix SPP.· l up to 4 m in height in sheltered 
valleys. Alhus spp. also occur in these va1leys ano m isolated locations around the 
station. Low-lyinz.. areas are moderately to poorly drained, with a nearly continuous 
cover of sedge l carex spp. ), occasional patches of willow) birches (Betula spp. ), 
ericaceous shrubs and Sphagnum spp. moss. More upland sites are characterized" by 
Vaccinium vitus-idaea, b1rches1 Ledum spp., and Sci,pus SP.P·, with occasional patches 
of willow, Epilobium SP.P.· Ruous chamaemorus, Pedicularis spp., grasses, and sedges. 
The driest sites are on liilhops where lichens,, birches, and Leaum spp. dominate with 
occasional patches of V. vitus-idaea and R cnamaemorus. 

Disturbed areas in the vicinini of the station are characterized by willow, EP.ilobium 
latifolium, Potentilla spp., and grasses .. Rumex spp.; Armetia spp, and Descurainia spp. 
were observed at some of these locatmns. 

3.5 
3.5.1 

FAUNA 
LARGE MAMMALS 

Shingle Point lies outside manag_ement zones for muskox ( Ovibos moschatus) as the 
species is known to occur only inrrequently (Urquhart 1982). Animals in the area are 
P,robably from an introduction of muskox along Alaska's north coast in 1969 to 1970 
l Wiken et al. 1981 ). 

Caribou (Rangi.f er tarandus granti) in this region are part of the Porcupine Caribou 
herd which ranges across tfie Yukon and the Northwest Territories. The lack of 
observations and si~ observed during the site visit indicated that they are not common 
in the immediate Vicinity of Shingle Point. 

Polar bears (Ursus maritimus) in this area are within Management Zone H which 
includes the Beaufort Sea and' Amundsen Gulf (Schweinsburg et al. 1981). Demaster 
et al. (1980) estimated the total population of the zone in 1977 to 1978 at 
approximatefy 2,100 animals. Bears are known to inhabit the southern Beaufort during 
freeze-uJ! and move northward with retreating ice floes during summer (Schweinsburg 
et al. 1981). Polar bears from eastern Alaska are known to migrate thrQ1,1gh the 
northwest coast in mid-April (Lentfer 1983). Most maternity denmng in the Western 
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Arctic occurs along the west and south coasts of Banks Island and to a lesser degree 
on the western :r.enmsulas of Victoria Island with a little denning on the mainland coast 
(Stirling et al. 1975). Records of polar bear encounters af this station were not 
available. Re_gardless, it ~p~ars that such incidents are rar~nf.articularly when 
compared to tfie eastern DEW Station sites (Stenhouse et al. 19M . 

Grizzly bears (Ursus arctos horribilis) occur throu_ghout the majority of mainland 
Northwest Temtories (Britton and Graves 1985) ancfhave been observed at this DEW 
Station. Probable tracks of a grizzly_ bear were found on the Running River Delta 
during the site visit. Black bears (U. americanus) are also known to occur in this 
region of the Northwest Territories (Banfield 1974) but there were no records of 
human-black bear interaction at this station. 

3.5.2 OTHER TERRESTRIAL MAMMALS 

Fresh tracks and droppings indicated that Arctic fox (Alopex lagopus) were visiting the 
site. These animals are probably attracted by artificial food sources '(landfill, litter) as 
foraging around construction camps is common (Eberhardt et al. 1982). Home range 
size of ferritories ov¥lapping pet!oleum development facilities in the arctic have been 
reported as 20.8 km and 3. 7 km , for adults and juveniles respectively (Eberhardt et 
al. 1982). 

A wolverine ( Gulo gulo) has been observed at this site (Monenco EYfetechnics Group 
1987). An arctic grouno squirrel (Spermophilus P.arryii) was observed near the station 
during the site visit. The species 1s restricted to burrowing in gravel or sandy hillocks 
where good drainage prevents permafrost from developing near the surface l Banfield 
1974). 

3.5.3 MARINE MAMMALS 

Beaufort Sea beluga whale (Delphinap_terus leucas) populations are discrete from 
Eastern Canadian Arctic populations. The Mackenzie River delta stock of belugas 
summer in the southeastern Beaufort Sea region, primarily in the estuary of fhe 
Mackenzie River (Fraker and Fraker 1979; 1981; 1982). McLaren and DaVIs (1985) 
recorded 28 belugas in the shallow ( < 10 m) waters of Mackenzie BaY. and 11 
individuals in the snallow estuarine waters along the north side of Richards Island, at 
the mouth of the Mackenzie River. Belugas begin arriving at the summering areas in 
May and June. Certain specific coastal areas (see above) within the general 
summering areas are traditionally occupied during mid-summe~ generally from late 
July or eafly August to late Au~st (Sergeant 1973; Finley 1976; !"'raker 1979). At this 
time, most belu_ga sightings are in sballow coastal waters, especially in the estuary of 
the Mackenzie River. It is estimated that 7,000 beluga whales enter the estuary in late 
June and early July and leave in late July and Augusf(Fraker 1980; Fraker and Fraker 
1981; 1982). 

Bowhead whales (Balaena mysticetus) winter in the Bering_Sea and migrate eastward 
into the Beaufort Sea between late April and early June lUavis et al. I980). Overall, 
the distribution of bowhead whales can show great inter-annual variation (McLaren 
and Davis 1985). In late August 19831 they o6served a large concentration between 
Shingle f oint and Kay Point. The oensity of animals at the surface in this area 
(371KII1 ;) was extremely high (5.79/11000 kri12). Bowhead whales have also been seen 
within a few kilometres of Ille shore ine in September (McLaren and Davis 1985). 

The ringed seal (Phoca hispida) is the most widespread species of marine mammal in 
the Canadian Arctic and 1s usually a _permanent residen in most of its range (Davis 
et al. 1980). Ringed seals have oeen observed up to 70 km offshore of the 
Tuktoyaktuk Peninsula in early September (McLaren and Davis 1980). 
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3.5.4 RAPTORS 
Shingle Point is located approximately 100 km north of Campbell Lake which is an 
area of special interest to the Department of Renewable Resources, Government of 
the Northwest Territories (Ferguson 1987). Campbell Lake is known to be an 
important nesting_ area for the enoangered anatum suf>-species of the Pere~ne Falcon 
(Falco peregrinus_J. A Golden Eagle (Aquila chrysaetos) was observed on three 
occasions afong tlie beach and at the moutli of Running River 4 km north of the site. 
This species is considered scarce across its range (Godfrey 1986). Snowy Owl (Ny_ctea 
scandzaca), Gyrfalcon (Falco rusticolus), and Kough-le_gged Hawk (Buteo lagopusJ are 
also known to occur in this region (Searing et al. 1975;-Godfrey 1986). 

3.5.5 WATERFOWL 
All four ~ecies of loons are known to breed in the southeastern _Eortion of the 
Beaufort Sea but only Arctic ( Gavia arctica) and Red-throated Loons l G. stellata) are 
regarded as common (Searin_.g et al. 1975). Three Arctic Loons were observed on a 
pond immediately south or the station with a P.air of Tundra Swans ( Cygnus 
columbianus) and a brood of Green-winged Teal (Anas crecca). Swans occur 
commonly_ and occasional]y as an abundant breeder afong the southern coast of the 
Beaufort "Sea (Review by Searing et al. 1975). This area is known to be important for 
nestin__g and staging area for swans, dabl5Iil}g__ ducks, Lesser Snow Geese ( Chen 
caerulescens ), Branl (Branta bemicla ), and White-fronted Geese (Anser albifrons 
frontalis) (Searin~ et al. 1975; Martel et al. 1984). KingJSomateria spectabilis) and 
Common Eider Ducks (S. mollissima) have been observe in large concentrations in 
this region of the Beaufort Sea during aerial surveys (Searing et al. 1975). 

3.5.6 OTHER AVIFAUNA 
Thirty species of shorebirds are known to occur regularlY. along the Beaufort Sea coast 
(Searmg et al. 1975) and many were frequentlY. ooserveo during the site visit. Ravens 
(Corvus corax) were also ooserved at Shingle Point. Avifauna were particularly 
common in tlie taller willows within the small valleys at Shingle Point. Sign ana 
observations of Willow Ptarmigan (Lagopus lagopus J were also recorded in these 
valleys and elsewhere in conjunction wifh the occurrence of willow. 

Thirty-five Glaucous Gulls (Larus hyperboreus) were observed at Shingle Point. These 
were likely from a reported colony on the nearbY. Escape Reef. There were infrequent 
sightings of Parasitic Jaeger (Stercorarius P.arasiticus) but not Long-tailed Jaeger (S. 
{ongi.caudf1S) or Pomarine Jaegar (S. pomarinus) although all three species likely occur 
m fhe regmn (Godfrey 1986). 

3.5.7 FISH 
Shin~le Point is close to the Mackenzie River and estuary and is strongly influenced 
by tlie seasonal characteristics of water flow, water temperature and salinity of this 
system. In particular, the seasonal patterns of fish in the study area are a function of 
proximity to anadromous fish migralion routes, spawning and overwintering areas. In 
a study of nearshore fish species of the Yukon coast, Kendel et al. (1975) captured 21 
~ecies of which seven were marine, five were anadromous and nine were freshwater. 
Of these, arctic cisco ( Coregonus autumnalis )~ arctic char ( Salvelinus alpinus ), arctic 
flounder (Liopsetta glacialzs)t boreal smelt Osmerus eperlanus), fourborn sculpin 
(Myoxocephalus quaaricomis1 lake whitefis (Coregonus clupeaformis), inconnu 
(Stenodus leuchthys nelma)1 and least cisco (Coreg_onus sardinellaJ were represented in 
significant numbers. McA!Jister (1962) lists an adaitional 15 species of non-commercial 
fish from the Western Arctic. Kendel et al. (1975) recorded high catches of fish at 
Shingle Point. Overall, sp~cies diversity in the study area is low. However, of all the 
stations occupied on the Yukon coas!, Shingle Point had the highest concentration of 
fish, yielding a catch-per-unit effort mur times that of any other station. This large 
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concentration of fish is known to occur from Shingle Point east to the Mackenzie River 
(Kendel et al. 1975). 

Percy (1976) reported capturing sculpins from the vicinity of Shingle Point and 
immediately following Mac1cenzie River break-up..i.. while coastal waters were still ice­
infested. I...:east ciscos were abundant at Shingle roint west of the delta. 

3.6 HERITAGE RESOURCES 
The immediate area of the station and the coast between the western part of the Blow 
River delta and the western edge of the Running River delta were surveyed for 
archaeological sites. The assumed location of prevmusly identified site NfVo 1 was 
revisited; lhe contents of the site do not correspond wtth the previously identified 
remains, however. On the Running River delta, another prevmusly recorded site 
complex was revisited. It consists of a log cabin associated with a gold mine operation, 
a cemetery containing a minimum of seven graves, and unidentified driftwood" features 
which may also reQresent grave locations. One prehistoric site was recorded west of 
the water supp!}' lake. The prehistoric site consists of a single chert flake. Historical 
sites are identified on Figure 3.2. 

Nine features, all of which appear to relate to relatively recent historical activity and 
potentially to the presence of the DEW Station were also observed. In the immediate 
area of tlie station, three recent features were observed. They consist of a cluster of 
bricks, stove parts, and asbestos shingles which were identified as an ice-house and the 
remains of a structure by a station employee. These features may all represent 
habitation remains associated with early Inuit employment at the station. On tlie delta 
of the Running~ River7 the historic features consisf of debris from plywood sheds in the 
same vicinity of a similar structure currently being built;.,.and a wind break of driftwood. 
Both are considered to be relatively recent in ongin. Hetween the deltas of the Blow 
River and the Running River, recent historic features noted consisted of localized 
scatters of the remains of driftwood and boards associated with tent pole supports at 
three locations, and an area of boards and logs associated with tin cans, oil drums, and 
rubber pieces. A current Inuit fishing camp is located on the outer portion of the 
Running River delta. 

Only the site complex on the Running River delta consisting of a log cabin and two 
cemeteries are of concern. It is recommended that this area f>e avoided by all activity. 
The remaining features are genera!ly small and of low visibility; impact from 
disturbance wtll likely be mimmal. However, the quantity) nature, and variety of 
cultural remains observed at, and in the vicini!}' of, this station indicate that the site 
contains good archaeological potential. Therefore, it is recommended that additional 
archaeological study be conducted at this station prior to decommissioning or other 
related disturbance. 

A separate report documenting the heritage resources stud_y on the site has been filed 
with the Yukon Heritage Branch, with copies to the USAF and DND (UMA 1991). 

3.7 LAND USE 

No special conservation land status has been designated at this site. 
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4.0 SITE INFRASTRUCTURE 

4.1 BUILDINGS 

The facilities and earthworks at BAR-2, Shingle Point, are described in detail in the 
Base Civil Engineeri~(BCE) data, which are presented in Appendix A. Based on the 
verification of the BC"'E data conducted during_ the on-site inspection, Figure 4.1 was 
prepared to illustrate the locations of the facilities. 

4.2 STORAGE AND DISTRIBUTION 

BAR-2 had 3 diesel tanks, 3 Mogas tanks and 5 JP-4 tanks. The complete details of 
these ten storage tanks are described in Table 4.1: 

1. 

2. 

3. 

4.3 

Table 4.1 

Fuel Storage Facilities 

Diesel Oil: Total Capacity 
a) Building Site Area 

3 steel Tanks (295 ea) 

Mogas: Total Capacity 
a) Building Site Area 

2 steel lanks (27 ea) 

JP-4: Total Capacity 
a) Hangar 

4 steel tanks (83 ea) 
b) Building Site Area 

1 steel lank (295) 

WASTE TREATMENT 

885 m3 

885 m3 

54 m3 

54 m3 

627 m3 

332 m3 

295 m3 

BAR-2 Shingle Point uses a sewage lagoon in addition to partial primary treatment. 
The external sanitary sewer system consists of a 8 cm sewer line 80 m long that 
transfers sewage from the module train to outfall. The internal sewage distri6ution 
system, located in the module train consists of a 9550 L steel holding 1ank, a grease 
tr.ap, sumP. tanks, and pumps, a sewage ejector pump, plumbing latrine fixtures, 
p1pmg, ano valves. 
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4.4 HAZARDOUS MATERIAL STATUS 
The.following hazardous materials were included in the initial retrograde reports for 
seabft. 

4.5 

fiftee~ empty ~linders, which hiid contained Class 2 compressed gases 
mcludmg acetylene, mapp gas, mtrogen, and oxygen. 

Twenty-eight drums of waste petroleum products and 500 empcy drums. 
Waste_petroleum and the residue probably found in the empty drums are 
Class 3" flammable liquids. 

Two drums of asbestos-containing material. 

SPILL HISTORY 

Two spills were noted in the spill records reviewed: 

(1) On Ma.Y 29, 1989, ;,rnproximately 50 gal o DFA leaked onto the ground under 
an ATCO trailer. Tlie spill was confained with pearlite absorbent. 

(2) On September 21, 1989 approximately 250 L of jet fuel sprID"ed onto the 
~ound covering about 80 sq. ft. No act10n was taken and as of September 27, 
1989, the puddTes of fuel had soaked into the ground or evaporated. 
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5.0 ASBESTOS, PAINT AND PCB RESULTS 

5.1 
5.1.1 

ASBESTOS 
RECORD REVIEW 

An asbestos survey was carried out on March 31, 1990. Table 5.1 presented below 
summarizes the location, type, and quantity of asbestos at the site as per the survey. 

Table 5.1 

Asbestos Survey 

WCATION TYPE OUANTfl'y 

Module Train Pipe 1362~ 
Slieet 160 m 

Garage Sheet 16 m2 

Warehouse Sheet 74 m2 

Hangar Sheet 30 m2 

5.1.2 FIELD SURVEY 

Three samP.les of insulatin_g material were obtained to be tested for asbestos content 
during the 1990 site sampling trip. During decommissioning, asbestos materials will 
require special handling and i:lisposal. 

5.1.3 ANALYTICAL RESULTS 

The results of analyses are presented in Table 5.2. Samples B2-302 and B2-306 from 
Module 1-A and the Garage, respectively, contain from 10 to 30 percent chrysotile 
asbestos. Sample B2-304 contained 90 to 100 percent chrysotile asbestos. 

5.2 
5.2.1 

PAINT 

FIELD SURVEY 

Five paint samples were obtained from representative areas within the interior of the 
BAR-2 facilities on August 5, 1990. These areas included the Warehouse, the Module 
Train and the Garage. 

5.2.2 ANALYTICAL RESULTS 

Results of analYsis of _paint samples for metals are presented in Table 5.3. Samples 
B2-3012 B2-303 and B2-305 contain metal concentrations within typical ranges for 
industrial, oil-based paints. Concentrations of lead, chromium and caamium 
(5,~00 mg/kgkl,300 mgf.kg and 17 mwkgi_. teSP.ectivelv) are elevated in sample B2-307 
which was ta en from the floor of tne orf1ce m the Garage. These metals may be 
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Table 5.2 

Asbestos Analysis 

SAMPLE PRESENT ASBESTOS TYPE BUILDING 
B2-302 Yes 10-30% Chrysotile Module Train 

PAC 01 

B2-304 Yes 90-100% Chrysotile Module Train 
PAC 01 

B2-306 Yes 10-30% Chrysotile Garage 
PAC02 

LOCATION 
Overhead Heat 
Exchanger in 
Module lA 

Overhead Pipe 
in Dark Room 

Generator 
Exhaust 
System 

TYPE 
Pipe 

Pipe 

Pipe 
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Table 5.3 

Paint Survey Data 

INDICATOR MDL B2-301 B2-303 
CHEMICAL (mg/kg) 
Arsenic 0.1 0.2 15 
Selenium 0.5 < 3 
Mercury 0.05 0.14 5.4 
Barium 1 110 1100 
Beryllium 0.5 < < 
Cadmium l 3 3 
Chromium 1 79 190 
Lead 10 1500 2500 
Nickel 5 < 11 
Silver 5 < < 
LOCATION Warehouse Module Train 

FAC03 PAC 01 
AREA Section 2-3 Powerhouse Floor 

Diesel Engine Bed Near Diesel Engine 

MDL = Method Detection Limit 

B2-305 B2-307 

4.8 0.4 
0.8 < 

0.81 0.18 
1100 79 

< < 
7 17 

120 1300 
270 5600 
10 10 

< < 
Module Train Garage 

PAC 01 FAC02 
Laundry Room Office Floor 

Floor 



elevated at this location due to exhaust residues from vehicles parked in the building. 
The high metal values are m>ical of industrial Qaints. The painted materials may 
require special handling as described in Volume -Z. 

PCB 5.3 
5.3.1 RECORD REVIEW 

The most recent PCB inventory was conducted on Januan, 25 1990. A list of the 
eHui_pment suspected of containing PCB's as of January 25, 1990 is summarized in 
Tabfe 5.4. 

AREA 
Receiver Room 

Surveillance 
Room 

Emergency 
Radio Room 

Air Terminal 
Building 

Transmitter Room 

Table 5.4 

PCB Inventory 

TOTAL 
TRANSFORMERS CAP A CITO RS MISC. PCB(Kg) 

364 38 29087.03 

24 

1 

1 

12 

87 

1 

24 

1016.77 

12.5 

274.73 

35.56 

Note: 118 htres of flmds and 21 components were noted to contam suspect PCBs. 

5.3.2 FIELD SURVEY 

The single dielectric fluid sample collected at the site from the Runway Light 
Regulator in the Air Terminal Building (B2-ATB), contained PCB at a concentrat10n 
of 63 ppm. 
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6.0 SITE ASSESSMENT 
OPTIONS 

AND CLEAN-UP 

Evaluation of the relevance of indicator chemical concentrations found at specific 
locations at this station is based on the site assessment strategy outlined in Volume 2. 
The strategy consisted of: 

(1) ComP.arison of labo~atory data to background soil and water indicator 
chemical concentratmns. 

(2) Co~parison of laboratory data to Quebec Sil/Water Guidelines as per 
Sectmn 1.3. 

(3) Assessment of risk to human health and the environment from specific 
locations (landfills, sewage outfalls and others). 

The following subsections address each location and stain area on the site and present 
options for dean-up. Results of soil and water analyses for the site are presented in 
Appendix B. Quality assurance and quality control of the analytical data appears in 
Appendix C. Risk assessment for the site 1s presented in detail in Appendix E. 

6.1 SITE RISK ASSESSMENT SUMMARY 

Results from the BAR-2 site exposure assessment were integrated in order to 
characterize the site-specific risk. As described in Volume 2, Sectmn 3.0, the methods 
for characterizing non-carcinog~nic risk are different from those used for carcinogenic 
risk. The quantµication of BAR-2 site risk has therefore been segregated according 
to these cafegones. 

Results have been summarized in Amiendix D and as ma_y be seen the total 
carcinogenic risk was estimated at 5 ~ lU . Based on the U.S. EPA site remediation 
goal of reducing cancer risks below 10 , the BAR-2 carcinogenic risk is considered very 
row. The principal contributor was arsenic intake from the dermal contact of soil ana 
inhalation pathways as shown in the distribution of risk given in Figure E-2. 

The BAR-2 site worker non-carcinogenic hazard index results are summarized in 
Table E-7. As may be seen dermal contact of soil contributed the largest amount to 
the risk index. Arsenic was the most significant contaminant as shown in th9 
distribution of hazard quotients ~ven in Figure E-3. The hazard index totals 1 x 10-
which is much less than the unity critena and therefore non-carcinogenic risk is 
considered small. 

Non-carcinogenic risks for the worker again will be less than those estimated above for 
the native due to the reduced exposure. 

The estimated contaminant intakes for caribou and grasses were compared to 
estimated safe values to characterize risk in a method similar to that used for human 
non-carcinogenic risk assessment. The sum of all hazard quotients in caribou was 
significantly smaller than the unity criterion and therefore caribou risks are considered 
small. Likewise, the hazard quotients for PCBs, arsenic, and nickel in grasses were less 
than unity. The lead hazarcf quotient for grasses was near unity ancftherefore there 
may be potential risks to plant health in tfie locations identified in Subsection E-2.2. 
The estimated intakes for the remaining contaminants were small, however, toxicity 
information was not available and thereiore risks could not be quantified. 

6.1.1 SITE BACKGROUND CONDITIONS 

Sample site locations are presented in Figure 6.1. Also indicated is information on 
elevated parameters at specific sample sites. 
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6.1.2 VISUAL OBSERVATIONS AND SAMPLE LOCATIONS 

There were no apparent sources of background contamination in the area. A small 
abandoned community was located approximately 4 km to the northwest of the site, 
at the mouth of the Running River. 

One water sample (B2-E) (Appendices A and B) was taken to provide an indication 
of background water chemistry in the vicinity of the site. The sample was obtained 
from a pond located approximately 1 km east of the water supply lake. There were 
no disturbances in the vtcinity pf tlie pond and the surrounding topography isolates it 
from developed areas of the site. 

One soil samP.le (B2-1104) was taken to provide an indication of background chemistry 
of mineral sods in the area. The sample was taken 0.5 km north of tlie POL 2 storage 
facility, at the top of a northeast facing slope, approximately 60 m above the gravelly 
sand beach. 

Another background soil sample, (B2-1105) representative of organic soils in the area, 
was collected at a location approximately 0.8 m southeast of Landfill B. 

Sample locations are provided in Figure 6.1. 

6.1.3 ANALYTICAL RESULTS 

Concentrations in the background water sample (B2-E) were above detection limits for 
barium. At 0.02 ml!/1, barium is below the dnnking water criterion and within the 
range of normal surface waters in Canada, as outlined in Volume 2. 

Soil sample in which the concentration of indicator chemicals exceeded the study 
criteria are presented in Table 6.1. 

Soil sample B2-1104 had barium and arsenic concentrations of 200 and 14 mg!l<g, 
respectively. Conce11tra~ions of nickel (34 mg/kg) and selenium (0.7 mg/kg) also 
exceeded the study cntena. 

Total 2etroleum hydrocarbons (TPH) were detected in B2-1104 at a concentration of 
20 mgt~g, less than the study criteria, but still noteworthy since the sample location was 
not in the vicinity of a source of petroleum h_ydrocarbons. It is possible that laboratory 
analysi.s for petrole.um hydrocarbon has cfetected animal or vegetal hydrocarbons 
occurrmg nafurally m the sample. 

Several volatile organics were detected in B2-1104 but at extremely low levels which 
are indicative of trace contamination of the sample during sampling or analysis. 
Phenanthrene, a P AH com_pound (semi-volatile), was detectea at a concentration of 
0.19 mg/kg which exceeds tiie study criteria. Benzyl butyl phthalate was also detected 
but as outlined in Volume 2, trace contamination with phfhalates is common to many 
of the samples and is due to sample contact with plastic during sampling and analysis. 

In B2-q05, arsenic (5 :qig/kg)A selenium and mercury (0.8 and. 0.1.8 mg/kg, respectively) 
and banum concentrat10ns ('.L.10 mg/kg) exceed the study cntena. 

Analysis indicated that six types of volatile organic chemicals were detected in B2-1105 
but analysis of method blah1cs indicates that four of these were probably introduced 
during analysis. Traces of Cl4-ethylene and 1,),2,2-Cl4-ethane (0.002 and 0.014 mg/kg, 
respectively) were also detected in this samp1e. Although these parameters were not 
detected in the method blank, at these low concentrations it is probable that they are 
due to contamination of the sample by plastics either during sampling or analysis. 
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Table 6.1 

Relevant Soil Results: Background 

INDICATOR B2-1104 B2-1105 
CHEMICALS B2-1105R TYPICAL RANGES ** 

(mg/kg) 

Arsenic 14 
Selenium 0.7 
Mercury 0.08 
Barium 200 
Berillium <0.5 
Cadmium <l 
Chromium 23 
Lead <10 
Nickel 34 
Silver <5 
TPH 20 
PCB <0.01 
4-Nitrophenol <0.14 
Phenanthrene 0.19 

TPH = Total Petroleum Hydrocarbon 
PCB = Polychlorinated Biphenyls 
n/a = Not Available 

B2-1105D 
B2-1105D* 

5 
0.8 

0.18 
210 
<0.5 
<l 
11 

<10 
20 
<5 
<5 

<0.01 
0.48 

<0.13 

* Where duplicate and/or replicate analysis is availalbe the highest value is quoted. 
** Kabata - Pendias and Pendias (1984) 

1.5-21.0 
0.1-1.4 
0.1-0.5 

150-1500 
1.0-2.0 

<1.0 
11.6-189 
10.0-50.0 
5.0-9.0 

0.03-0.09 
n/a 
n/a 
n/a 
n/a 
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6.2 LANDFILLS 
There are two landfills at the BAR-2 site and they are indentified as Landfill A and 
Landfill B. 

6.2.1 

6.2.1.1 

ACTIVE LANDFILL (A) 

VISUAL OBSERVATIONS ANO SAMPLE LOCATIONS 

The Landfill A site is located 700 m east of end of the runway on the side of a flat­
bottomed valley (Plate 2). The valley is oriented north-south and slopes gradually 
towards the ocean, 600 m to the nortfi. A small stream runs north along the bottom 
of the valley, approximately 50 m from the toe of the landfill. A gJ'.avel l>orrow area 
is located to flie south, adjacent to the landfill (Figure 3.1). The landfill was 
approximately 350 m long, and 30 m wide, with a maximum depth of approximately 
seven metres. Slo12e angles of the landfill ranged from 10 to 35 percent, with drainage 
from the landfill 11owing direct!Y into the valley:. Debris was apparent alon_g tfie 
exposed face of the lanafill and included both aomestic refuse and industriar type 
refuse such as drums, scrap metal, and discarded heavy equipment. Rust coloured 
leachate and staining were noted in isolated locations in the fanilfill (Plate 3). The soil 
encountered was predominantly granular with the inclusion of clay and silt in some 
areas. 

Water samples, B2-A and B2-B(D) (Appendix C) were collected from the stream 
which runs along the bottom of the landfill (Figure 6.1 ). They were taken at a P.Oint 
which was eastward of the northern extreme of the landfill and therefore downgraaient 
of the portion of the stream that receives landfill leachate and runoff. 
Thirteen soil sain.ples were taken in the vicinity of the landfill. All sample locations 
are provided in Figure 6.1. · 

6.2.1.2 ANALYTICAL RESULTS 

Samples in which the concentration of indicator chemicals exceeded the study criteria 
are presented in Table 6.2. · 

Analytical results indicate the presence of volatile organic com~ounds at levels in 
excess of the study criteria in water samples B2-A(D) and B2-B(D), (Appendix C). 

Full or partial analY.sis was done on soil samples from nine of the 13 sample sites in 
the vicinity of the landfill. Most of the samples contained arsenic and cadmium 
concentrations which exceeded the study criteria, but similar to background levels. 
Barium and nickel concentrations exceeded the study criteria but were also comparable 
to background levels. Several samples contained metal concentrations that were 
greater than background values and greater than evaluation criteria. MercufY in 
B2-1011, at 0.61 mg/kg, was approximately three times the study criterion. I.::ead 
concentrations were greater tlian the study criterion in four samples: B2-1007 at 
40 mg/kg, B2-1004 at 120 mg/kg and B2-1005 at 61 mg/kg (B2-1011 was not analyzed). 

TPH was detected in relatively low concentrations in B2-1008 and B2-1012 (6 and 
3 mg/kg, respectively). PCB was detected in six of the sample at concentrations 
rangmg from 0.03 to 0.92 mg/k_g. Evidence of contamination was not noted for the 
remainmg organic parameters for which analyses were performed. 

6.2.1.3 EVALUATION OF RISK ASSESSMENT AND ANALYTICAL 
RESULTS 

The results of the risk assessment show that carcinogenic and non-carcinogenic risks 
are below the levels established for this study, ano no indicator chemicals were 
identified above the Quebec B guideline. 
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Table 6.2 

Relevant Soil Results: Landfill A 

INDICATOR LEVEL A BACKGROUND B2-1001 B2-1002 
CHEMICALS 
(mg/kg) 
Arsenic 10 14 9.3 8.3 
Mercury 0.2 0.18 N.R. N.R. 
Lead 50 <10 NIA N.R. 
PCB 0.1 n/a NIA N.R. 

INDICATOR 
CHEMICALS 

LEVEL A BACKGROUND B2-1004 B2-1005 

(mg/kg) 
Arsenic 
Mercury 
Lead 
PCB 

INDICATOR 
CHEMICALS 
(mg/kg) 
Arsenic 
Mercury 
Lead 
PCB 

N.R. = Not Relevant 

n/a = Not Available 

NIA= Not Analyzed 

10 
0.2 
50 
0.1 

LEVEL A 

10 
0.2 
50 
0.1 

PCB = Polychlorinated Biphenyls 

14 
0.18 
<10 
n/a 

BACKGROUND 

14 
0.18 
N.R. 
n/a 

11 
0.13 
120 

0.05 

14 
N.R. 

61 
0.05 

B2-1008 B2-1009D 
B2-1010D 

24 11 
NIA 0.1 
NIA NIA 
0.06 N.R. 

* Where duplicate and/or replicate analysis is available the highest value is reported. 

B2-1003 
B2-1003R* 

8.2 
N.R. 
NIA 
NIA 

B2-1006 

10 
NIA 
N.R. 
0.03 

B2-1011 
2-lOllR * 

11 
0.61 
NIA 
0.92 

B2-1007 

13 
NIA 
40 

0.03 

B2-1012 

20 
NIA 
N.R. 
N.R. 
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6.2.1.4 CLEAN-UP OPTIONS 

There were many waste materi!1ls and debris scattered aboµt the site .. These Il!aterials 
should be removed and the site recontoured, covered with clean fill matenals and 
vegetated, if necessary, to control erosion. 

If reduction of risk is deemed desirable, soils can be removed, encapsulated, treated, 
or covered, as applicable. 

6.2.2 

6.2.2.1 

LANDFILL (B) 

VISUAL OBSERVATIONS AND SAMPLE LOCATIONS 

The Landfill B site is at the edge of a shallow ravine 600 m northeast of the airstrip. 
This site was not confirmed as a landfill.Drainag~ from this area is to the north along 
the slope of the ravine, towards the POL 2 facility. The slope am!les vary from 7 to 
28 percent. Ponded water was noted downstream of the dump location. The soil 
encountered was generally granular, ranging from sandy gravel fo gravelly sand. 

6.2.2.2 ANALYTICAL RESULTS 

Sample locations are provided in Figure 6.1. 

Water sample B2-D was taken from the stream which flows along the toe of the 
landfill. 

Full or partial analysis was performed for samples from all three soil sample locations 
and the sin~e water sample location associated with Landfill B. Two soil samples 
were taken along the toe of the landfill (B2-1102 and B2-1103) and one was taken at 
a location which appeared to be on top of the mass of filled material (B2-1011 ). 

The soil samples consisted of either gravelly sand or sandy gravel. With one exception, 
all of the samples contained concentrations of the anal~ed parameters that were 
comparable to background values. The exception was in the case of PCB in samP.les 
B2-I102 and B2-1IU3 taken along the toe of the landfill (0.2 and 0.02 mg/kg, 
respectively). Sample B2-1102 exceeds the study criterion. 

Analytical results indicate no contamination of the stream (B2-D) by any of the 
parameters for which analyses were performed. 

6.2.2.3 EVALUATION OF RISK ASSESSMENT AND ANALYTICAL 
RESULTS 

The results of the risk assessment show that carcinogenic and non-carcinogenic risks 
are below the levels established for this study, ana no indicator chemicals were 
identified above the Quebec B guideline. 

6.2.2.4 CLEAN-UP OPTIONS 

There were some waste materials and debris scattered about the site. These materials 
should be removed and the site recontoured, covered with clean fill materials and 
vegetated, if necessary, to control erosion. 

If reduction of risk is deemed desirable, soils can be removed, encapsulated, treated, 
or covered, as applicable. 
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6.3 
6.3.1 

6.3.1.1 

POL AREAS 

POL1 

VISUAL OBSERVATIONS AND SAMPLE LOCATIONS 

POL l;torage facilities are located 100 m north of the module train and consist of two 
295 m diesel tanks (Plate 4). General drainage in this area is to the north and 
northeast (Figure 3.1 ). Within the catch basin and immediately outside the berm walls, 
the soils encountered' were a silty g_ravel with some sand. At greater distances! this was 
overlain by organic soil. The tanks were elevated on a gravel pad above the catch 
basin, which was partially filled with water; ponded water was afso noted outside the 
berm walls. A sbght sheen was noted on the surface of the water inside the basin. 
The northwest wall of the catch basin berm showed some signs of sloughing. 

Soil samples were collected at four locations in the vicinity of POL 1. Water from the 
catch basin was sampled for volatile organic compounds. 

Sample locations are provided in Figure 6.1. 

6.3.1.2 ANALYTICAL RESULTS 

Samples in which the concentration of indicator chemicals exceeded the study criteria 
are presented in Table 6.3. 

Both B2-1014 and B2-1015 contained nickel at concentrations ( 43 and 39 mg/kg, 
respectively) above background levels and exceed the study criterion. 

All four of the soil samples contained detectable levels of TPH, two of which 
(270 m1!/kg in B2-1014 and 110 m1!/kg_in B2-1017) exceeded the study criterion. PCB 
was detecfed in B2-1014 and B2-lOD (0.07 and 0.03 mg/kg respectively) and in the 
former sample the concentration exceeas the study criterion. 

B2-1014 contained levels of eleven PAH constituents that ranged from marginally 
greater than the stud):' criterion (0.11 mg/kg for anthracenr; to several times~reater 
(1.1 m~g for pyreneJ. One PAH constituent (pyrene 0.05 was detected in B2-1017 
at a level greater than the background range and exceede the study criterion. 

Analysis for volatile org_anic compounds in the water sample taken from the catch 
basin (B2-G) did not inclicate con lamination by these compounds. 

6.3.1.3 EVALUATION OF RISK ASSESSMENT AND ANALYTICAL 
RESULTS 

The results of the risk assessment show that carcinogenic and non-carcinogenic risks 
are below the levels established for this study, and no indicator chemicals were 
identified above the Quebec B guideline. 

6.3.1.4 CLEAN-UP OPTIONS 

No clean-u2 of the site is required. After tankage has been removed the gravel pads 
and dykes should be reco.ntoured, covered with clean fill materials and vegetated, if 
necessary, to control erosmn. 

If reduction of risk is deemed desirable, soils can be removed, encapsulated, treated, 
or covered, as applicable. 
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Table 6.3 

Relevant Soil Results: POL 1 

INDICATOR LEVEL A BACKGROUND B2-1014 B2-1015 
CHEMICALS 
(mg/kg) 
Lead 
Nickel 
TPH 
PCB 
PAH's 

N.R. = Not Relevant 

NIA= Not Available 

50 
50 
100 
0.1 
0.1 

TPH = Total Petroleum Hydrocarbons 

PCB= Polychlorinated Biphenyls 

P AH = Polyaromatic Hydrocarbons 

<10 NIA N.R. 
34 43 39 

NIA 270 16 
NIA 0.07 N.R. 
NIA 0.11-1.1 N.R. 

* Where duplicate and/or replicate analysis is available the highest value is reported. 

B2-1016 B2-1017 
B2-1016R* B2-1017L* 

N.R. N.R. 
28 N.R. 
3 110 

N.R. 0.03 
N.R. 0.08 



6.3.2 

6.3.2.1 

POL2 

VISUAL OBSERVATIONS AND SAMPLE LOCATIONS 

The POL 2 storage facilities (two 295 m3 diesel_) are located 600 m northeast of the 
airstrip, within 40 m of the shoreline (Plate 6). The shoreline in this area was 
characterized by a wide cobble beach, and a steeP. exposed slope which rose 
approximately 3{) m to the elevation of mland areas. The storage pad and general 
area was situated on the beach apQ..roximately 5 m asl. Staining and odours were noted 
on a small area of the tank pad. Due to the coarse nature oT the fill material on the 
pad, only two samples were taken. North and west of these facilities, extending to the 
beach, the material encountered consists of cobble-sized gi:avel. A small stream which 
drains the upper slopes of a ravine runs past these POI.: facilities. 

Two soil sampling sites were located in the vicinity of POL 2. Sample B2-1025 was 
collected from the surface of the tank pad adjacent to Tank 10 and BZ-1013 was taken 
from the side of the catch basin excavated at the southwest end of the tank pad. 

A water sample (B2-C) was collected downgradient from POL 2 from a stream that 
flows past the southeast side of the facility. 

Sample locations are provided in Figure 6.1. 

6.3.2.2 ANALYTICAL RESULTS 

Samples in which the concentration of indicator chemicals exceeded the study criteria 
are presented in Table 6.4. 

Lead was elevated to above the Level B criterion in B2-1025 (1,900 mg/kg) and above 
the study criterion in BZ-1013 (96 mg/kg). 

BZ-1025 contained a TPH concentration of 250 mg/kg. Both samples contained levels 
of PCB (0.04 mg/kg in BZ-1013). 

Contamination was not found in Sample B2-C. 

Table 6.4 

Relevant Soil Results: POL 2 

INDICATOR 
CHEMICAL 
(mg/kg) 

LEVEL B BACKGROUND 

Lead 
TPH 
PCB 

200 
1000 

1 

N.R. = Not Relevant 
NIA = Not Analyzed 
TPH = Total Petroleum Hydrocarbons 
PCB = Polychlorinated Bipllenyls 

N.R. 
NIA 
NIA 

BZ-1013 
B2-1013L* 

96 
N.R. 
0.04 

* .Where duplicate and/or replicate analysis is available the highest value 
1s reported. 
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6.3.2.3 EVALUATION OF RISK ASSESSMENT AND ANALYTICAL 
RESULTS 

The results of the risk assessment show that carcino_.genic and non-carcinogenic risks 
are below the levels established for this study, but tliat levels of lead were identified 
at above the Quebec B guideline. Further sampling should be undertaken to 
determine the full extent of elevated lead in soil at this location. 

6.3.2.4 CLEAN-UP OPTIONS 

After further samP.ling has achieved closure, appropriate clean-up options, as discussed 
m Volume 2, can be implemented 

6.4 PALLET LINE AREAS 
6.4.1 

6.4.1.1 

PALLET LINE 1 

VISUAL OBSERVATIONS AND SAMPLE LOCATIONS 

Due to the availability of gravel on this site, the storage pad was generally in good 
condition. It was locateo 1 km northeast of the mam module and contamed 
approximately 75 drums which contained alcohol, varsol, gear oil., lube oil and 
propylene glycol. Staining JaS noted on the storage pad in three distmct areas, each 
covering flpproximately 3 m . Ponds of ~ater along tli~ north ~d_g~ of the storage pad 
had an mly sheen, and stressed vegetatmn was noled m the vtcm1ty. 

A water sample (B2-F) was collected from a small _pond located in bo,ggy terrain 
adjacent to tlie eastern comer of the storage pad. Soil chemistry in this area was 
characterized by samples collected at four locafions (B2-1021, B2-1022, B2-1023 and 
B2-1024). 

Sample locations are provided in Figure 6.1. 

6.4.1.2 ANALYTICAL RESULTS 

Samples in which the concentration of indicator chemicals exceeded the study criteria 
are presented in Table 6.5. 

Sample B2-1021 was taken on the southeast side of the pad and contained chromium 
( 40 mg/leg) which exceeded the study criterion and lea<f (160 mi!lkg) in excess of the 
study criterion. Nickel concentrations were gi:eater than tbe study cnterion for all the 
samplesd but only marginally greater than the back_ground range. TPH level exceeded 
the stu y <:ritenon in B2-1023 (86 mg/kg) whicli was collected 10 m beyond the 
northeast side of the pad. 

Two volatile organic compounds were detected in B2-1024, taken approximately in the 
ce.ntr~ of the pad, but botb compounds were present at concentrations below tlie study 
cntena. 

One P AH compound was detected in each of samples B2-1021 (pyrene 0.28 mg/kg) 
a11d ~2-1024 tpertachlorophenal 0.32 mg/kg) at concentrations above the study 
cntenon. 

B2-1024 contained pentachlorophenol (0.32 ml!!kg) at greater than the study criterion 
and the water sample from tlie pond near tne storage pad contained plienol at a 
concentration greater than the Canadian Drinking Waler Guidelines (CCREM). 
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INDICATOR 
CHEMICALS 
(mg/kg) 
Chromium 
Lead 
TPH 
Pentachlorophenol 
Pyrene 

N.R. = Not Relevant 
NIA= Not Available 

LEVEL A 

50 
50 
100 
0.1 
0.1 

TPH = Total Petroleum Hydrocarbons 

Table 6.5 

Relevant Soil Results: PL l 

BACKGROUND B2-l021 B2-l022 
B2-1022R* 

N.R. 40 28 
N.R. 160 N.R. 
NIA N.R. N.R. 
NIA N.R. N.R. 
NIA 0.28 N.R. 

* Where duplicate and/or replicate analysis is available the highest value is reported. 

B2-l023 

N.R. 
N.R. 

86 
N.R. 
N.R. 

B2-1024 

N.R. 
N.R. 
N.R. 
0.32 
N.R. 
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6.4.1.3 EVALUATION OF RISK ASSESSMENT AND ANALYTICAL 
RESULTS 

The results of the risk assessment show that carcinogenic and non-carcinogenic risks 
are below the levels established for this study, and no indicator chemicals were 
identified above the Quebec B guideline. 

6.4.1.4 CLEAN-UP OPTIONS 

There were some waste materials and debris scattered about the site. These materials 
should be removed and the site recontoured, covered with clean fill materials and 
vegetated, if necessary, to control erosion. 

If reduction of risk is deemed desirable, soils can be removed, encapsulated, treated, 
or covered, as applicable. 

6.4.2 

6.4.2.1 

PALLET LINE 2 

VISUAL OBSERVATIONS AND SAMPLE LOCATIONS 

Pallet Line 2 is located immediately northwest of the airstrip (Figure 6.1). Inspection 
of the area revealed no signs of contamination. This may be in part due to the cobble 
sized, free draining granular fill material used. Due to the nature of the material 
encountered, no samples were taken in this area. 

6.4.2.2 ANALYTICAL RESULTS 

Due to the nature of the material encountered, no samples were taken in this area. 

6.4.2.3 CLEAN-UP OPTIONS 

There were some waste materials and debris scattered about the site. These materials 
should be removed and the site recontoured, covered with clean fill materials and 
vegetated, if necessary, to control erosion. 

If reduction of risk is deemed desirable, soils can be removed, encapsulated, treated, 
or covered, as applicable. 

6.5 
6.5.1 

6.5.1.1 

OUTFALL AREAS 

SEWAGE OUTFALL 

VISUAL OBSERVATIONS AND SAMPLE LOCATIONS 

The sewage outfall area was located 200 m north of main module (Plate 1 ). Sewage 
is discharged directly onto organic terrain and disperses along local clrainage channels 
and over the surface. The or_ganic layer was approximately 30 cm thiclc, with the 
inclusion of claY. at a depth of 15" cm. Permafrost was encountered at 30 cm. The area 
has experienceo eutrophication, as indicated by the lush vegetation and the occurrence 
of Senecio spp. which are characteristic of outfall areas. Some stressed vegetation was 
noted in the vicinity of the outfall. 

The sample site was located on the slope of the gravel pad which forms the general 
compound area. Soil sam?,les were collected at three locations in the vicinity of the 
sewage outfall: B2-1027, a field replicate, was taken 10 m northwest of the outfall and 
B2-1028was taken 10 m west of the outfall; B2-1029 and B2-1030(D) (field duplicate) 
and were taken 20 m north of the module train and three meters east of the outfall 
line. Samples from all of these locations were submitted for full or partial analysis. 
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Sample locations are provided in Figure 6.1. 

6.5.1.2 ANALYTICAL RESULTS 

Samples in which concentration of indicator chemicals exceeded the study criteria are 
presented in Table 6.6. 

In samples B2-1027 (0.18 ml!/kg) and B2-1028 (0.51 ml!/kg),)evels of PCB are in excess 
of the study crit~ri~n, whue ffie concentration in B2-ro~9 (0.05 mg/kg) equals 50 
percent of tlle cntenon. 

TPH was d~tec~ed in sample B2-1028 but, at a concentration of 8 mg/kg, was below 
the study cntena. 

Table 6.6 

Relevant Soil Results: Sewage Outfall 

INDICATOR LEVEL A 
CHEMICALS 
(m~~) 

PCB 0.1 

BACKGROUND B2-1027 
B2-1027R* 

<0.01 0.18 

B2-1028 B2-1029 
B2-1030D 

0.51 0.05 

* Where duplicate and/or replicate analysis is available the highest value is quoted 

PCB = Polychlorinated Biphenyls 

6.5.1.3 EVALUATION OF RISK ASSESSMENT AND ANALYTICAL 
RESULTS 

The results of the risk assessment show that carcinogenic and non-carcinogenic risks 
are below the levels established for this study, and no indicator chemicals were 
identified above the Quebec B guideline. 

6.5.1.4 CLEAN-UP OPTIONS 

No clean-up of this area is required. 

If reduction of risk is deemed desirable, soils can be removed, encapsulated, treated, 
or covered, as applicable. 

6.6 

6.6.1 

6.6.1.1 

BUILDING PROXIMITIES 

STAIN AREA 1 

VISUAL OBSERVATIONS AND SAMPLE LOCATIONS 

An area of darkly stained ground approximately 2 m2 was noted at the southwest 
corner of the powerhouse. 'Staining was also noted in a small area near the garage. 

Soil samples were taken at three locations in the general proximity of the site 
buildi:qgs. B2-1018 was taken adjacent to the east end of the module train. B2-1019 
and BZ:1020(D) (field duplicate) were taken beyond the east side of the main pad on 
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INDICATOR LEVEL A 
CHEMICALS 
(mg/kg) 
Lead 
PCB 
Phenanthrene 
Pyrene 

N.R. = Not Relevant 
NI A = Not Analyzed 

50 
0.1 
0.1 
0.1 

PCB = Polycblorinated Biphenyls 

Table 6.7 

Relevant Soil Results: Stain Area 1 

BACKGROUND B2-1018 
B2-1018L* 

<10 N.R. 
NIA 0.27 
0.19 N.R. 
NIA N.R. 

• Where duplicate and/or replicate analysis is available the highest value is quoted. 

/ .. 

B2-1019 
B2-1019L B2-1026 

B2-1020D* 
34 N.R. 

0.28 0.04 
0.28 N.R. 
0.18 0.08 



which the general comP.ound area is located. The third soil sample (B2-1026) was 
taken 12 m northwest of the maintenance garage, at the toe of the mam pad. 

6.6.1.2 ANALYTICAL RESULTS 

Samples in which the concentration of indicator chemicals exceeded the study criteria 
are presented in Table 6.7. 

Lead concentration in soil was elevated above the study criterion in B2-1019 
(34 mg/kg). 

TPH was detected in B2-10]8 (41 mg/kg) and B2-1020(D) (3 mg/kg), but at levels that 
were less than the study cntenon. 

PCB was detected at all three sampling locations, and in B2-1019 (0.28 mg/kg) and 
B2-1020(D) (0.23 mg/kg), was in excess of the study criterion. 

B2-1020(D) (a duplicate of B2-1019) coqtair:ied two PAH compounds (pyrene and 
fluorantfiene J at levels above the study cntena. 

6.6.1.3 EVALUATION OF RISK ASSESSMENT AND ANALYTICAL 
RESULTS 

The results of the risk assessment show that carcinogenic and non-carcinogenic risks 
are below the levels established for this study, anct no indicator chemicals were 
identified above the Quebec B guideline. 

6.6.1.4 CLEAN-UP OPTIONS 

No clean-up of this area is required. 

If reduction of risk is deemed desirable, soils can be removed, encapsulated, treated, 
or covered, as applicable. 

6-15 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

7.0 

7.1 

FACILITY CLEAN-UP 
DECOMMISSIONING 

OVERVIEW 

AND 

This is a North Warning System Long Range Radar Site, which will continue to be 
manned. As a result, many of the site facilities will remain active. Some will be 
abandoned and decommissioned under the terms of the DND/DIAND 1989 MOU for 
the Restoration of Distant Early Warning System and North Warning Sites. 

The MOU P.rovides for a site-sP.ecific decommissioning plan, to be updated regularly 
as additional facilities are abanaoned. Volume 2 discusses the general requirements 
and approach to facili_ty decommissioning as the basis for the s1te-sp~cific 
decommissioning plans. These generic approaches can be applied to the PIN-M site 
when the final disposition of the station facilites is known. 

POC2 Lead 

Table 7.1 

Summary of Clean-up Options 

C Encapsulate Further 
Assesssment of 
Lead 

7.2 CLEAN-UP OF CONTAMINANTED SOILS 

The results of the baseline risk assessment indicate that contaminant levels are such 
that there is a low risk to human health for the two cases considered, the worker 
periodic~.lly visiting the site and the hunter utilizing country foods in the vicinity and 
on the site. · 

Based on this risk assessment, no clean-up of the site is required at this time. Site 
decommissioning procedures in Volume 2 for landfills, sewage outfalls, POL facilities, 
pallet lines and other site facilities outline procedures for restoring the site to ensure 
that contaminants are stabilized. During the decommissionin_g process, other zones of 
contamination maY. be found, especially when earthwork faci1It1es, such as gravel pads 
and POL storage oykes are excavated and restored. A set of soil and wafer samples 
should be taken to confirm that contaminants have not been redistributed during the 
P.rocess. An environmental protection and continency plan for these _potential releases 
should be developed as part of the site specific decommissioning pfan. 

It should be emP.hasized that this study: was limited to a shallow subsurface 
investigation using hand tools at a specific time. As a result, there is no information 
about The contenfs of the waste disposal sites, particularly the landfill areas identified 
by visual observations. Leachate from the landfills does not aP.pear at this time to be 
migrating and causing impacts. However, physical and chemicafchanges in the landfill 
could cause this to ciiange in the future, and pollution from leachate migration could 
result. 

7-1 



It is recommended that a monitoring program be developed as part of the site SP.ecific 
decommissioning plan to address this potential. In particular, monitoring wells should 
be established at strategic locations on the site to take groundwater samples for 
analyses, to determine 1f contaminants are being mobilrzed and moving in the 
groundwater. As wellt a comprehensive surface water quality program sfiould be 
mcl1.1:ded in the µiot].itonng prograiµ to. det~qnine if surface water processes are picking 
up site contammat10n ano redistnbutmg 1t m the enVIronment. 
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BAR-2 AUXILIARY RADAR STATION BCE DATA 

LOCATION ANO TOPOGRAPHY 

Location: 

Terrain: 

Topography: 

CLIMATE 

Precipitation: 

Temperature: 

GROUNDS 

Total acres 

BUILDINGS 

AIRCRAFT 
FACILITIES 

Runway: 

As of March 1989 

Shingle Point, Canada, on Arctic Ocean 
shore i1T1Ttediately west of the Blow 
River located on the western limit of 
the MacKenzie River Delta. 

Gently sloping coastal plain (about 
150' above SL). 

LOO-foot sea bluffs, an exceptionally 
straight shoreline cut by steep-walled 
draws (penetrating no more than two 
miles inland), thick growths of willow 
treas at the mouth of the Blow, and 
foothills of the Richardson range 
(approximately 25 miles inland from 
the station) are the most prominent 
features. 

Annual (including 30" snowfall) 

Absolute Mininl.ln and Maximun 
(degrees Fahrenheit) 

8" 

-61 &r +88 

2682A 

R1f1r to following T1bl1 ot Particulars For Details 
l. Total Nl.lllber 9 
2. Smiparmanent 4 
l. T 8111)0rary 5 

Total Aicrcaft Facility Surface (gravel) 

1. Distance frOIII Main Building Site 
2. Elevation (approximate mean feet 
above SL) 
l. Surface: Gravel on 24" wearing 
course on non-frost acting base 

107 

69,719 SY 

5400' 

123' 
llO' X 3805' 

46,506 SY • 
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BAR-2 AUXILIARY RADAR STATION BCE DATA 

EXTERNAL SANITARY SE\ER (Continued) 

System: 

INTERNAL SEWAGE 
DISTRIBUTION 

Only the module train is provided with 
running water, toilet, and drain facilities. 
Liquid sewage is accumulated in an internal 
stainless steel tank (installed September 
1,86) ror temporary storage. The waste 
from the tank is periodically pumped via 
sewage pipeline to the outfall point. 

System is located in module train and con-
sists or a stainless steel holding tank, a grease 
trap, sump tanks and pumps, a sewage ejector 
pump, plumbing and latrine fixtures, piping 
and valves. 

Stainless 
Steel Tank: l. Holding, 8' x 5' x 8' (1) (U.S. Gal), 

located in Module 21. 
2,100 GAL 

ST~ ~IN 
SYSTEM 

System: 

Culverts: 

EXTERNAL 
WATER 015-
TRIBUTI~ 

System: 

INTERNAL WATER 
DISTRIBUTION, 
TREATf€NT 

As of March 1989 

NOTE: There is no pipeline storm drain 
system. 

Surface water is permitted to drain away 
by following natural run-off pattern of 
terrain, except where blocked by buildings 
gravel pads, roadways, etc. at which points 
culverts are provided. 

l. Approximate nl.lllber 
2. Approximate total length 

t!lll: There ls no external, primary pipeline 
syst•. 

External water dlstrlbutian is acca11-
. pllshed by water-haul trma fresh water 

lake to a raw water storage tank in 
Module Train. 
1. Lake 111·-surmer & Partial Winter Haul 
2. Lake #2-Winter Haul Approx. 

Syst111 ls located in Module Train and con­
sists of a stainless steel raw water receiving 
tank, filter plant, iod1nator, primary and 

109 

12 
428' 

5000' • 
10,000' 

7438C 
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BAR-2 AUXILIARY RADAR STAlION BCE DATA 

ELECTRIC POWER (Continued) 

Demand & 
Consumption: 

POL STORAGE, 
DISTRIBUTION 

Storage: 

Pipelines: 

Pumphouses: 

System: 

l . Peak Demand 
2. Average Power Consumption 

a. Monthly 
. b. Annual 

208 KW 

102,)72 KWH 
1,228,462 KWH 

,. Fuel Oil Consumption, Power 
Production 

a. Monthly Average (U.S. Gal) 

Total Storage Capacity, external tanks 
(U.S. Gallons) 

l. Diesel Oil: Total Capacity 
a. Total number of tanks (steel) 
b. Beach Area: 

(l) 2 tanks (65,000 each) 
c. Building Site Area: 

Cl) 2 tanks (65,000 each) 
2. Mogas: Total Capacity 

a. Total number of tanks (Steel) 
b. Beach Area: 

Cl) l tank 
c. Airstrip Area 

(1) l tank 

Total length (including building feeder 
lines), 2" Pipe 
Total Nunber 
a. Module Train Tank Area 

Ptoduct is delivered by sealift to beach 
receiving tanks for redistribution via 
pipeline to Building Site tanks. Product 
is transferred via punphouse to various 
fill stands and building day tanks. The 
day tanks of isolated buildings are ser­
viced by a portable day tank. Orlll stocks 
are transferred via portable PUIIP units. 

9,060 GAL 

272,000 GAL 

260,000 GAL 
4 

ll0,000 GAL 

ll0,000 GAL 
12,000 GAL 

2 

6,000 GAL 

6,000 GAL 

7083' 
l 
l 

HEATING 

Module 
Train: l. Primary SYstent: Circulating hot water 

servicing single-tube, finned convectors 
and forced air unit heaters. Heat, re­
covered from powerplant e119ine coolant 
and exhaust gases, is transferred 
to heating system via heat exchangers. 

As of March 1989 111 7438C 



BAR-2 AUXILIARY RADAR STATION BCE OAlA 

FIRE PROTECTION (Continued) 

Fire Fighting 
Systems: 

Module Train: l. Standpipe System consisting of three, 
220 gallon water storage, pressurized by 
nitrogen gas (50 psi), and hose stands (12) 
located in corridor cabinets. (Modules 
f#l2-#25). 

As of March l989 

2. Deluge System consisting of fixed co2 
tanks equipped for manual and automatic 
discharge. 

a. System automatically actuated in 
water treatment and storage module, 
(Modula 1#1). 
b. System manually actuated in power­
plant fuel day tank module, (Module #lA). 
NOTE: Actuation of CO2 system automat­
ically turns in fire alarm, deactivates 
associated heating and ventilating fans, 
and releases normally open fire doors to 
confine fire. 

J. Fire Extinguishers: Halon, dry chemical 
and loaded-stream water hand extinguishers 
are placed at strategic locations throughout 
the Train. 
4. Kitchen range exhaust hood Ansul Fire 
Pl'otaction system will provide automatic 
activation ot pressurized liquid chemical fire 
suppression, or it can be activated manually 
through local or remote pull stations. The 
electrical supply to ranges and appliances will 
lrmled1ately shut oft upon activation of the 
syst .. , also automatically turns in fire alarm. 
,. Halon flooding syst•, consisting ot fixed 
storage tank (200 lbs. of Halon 1301) pressurized 
by nitrogen gas (360 PSIG), in powerhouse module. 
Syst .. is manually actuated, with a one minute time 
delay to allow evacuation of personnel front the 

· powerhouse module. 
~ Actuation of Halon System automatically turns 
1n fire alarm-and deactivates associated heating and 
ventilating fans. 
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FACILITIES INDEX BAR-2 

l. Module Train 

2. Garage 

3. warehouse 

8. Diesel Fuel Tank (Steel) 

9. Diesel Fuel Tank (Steel) 

10. Diesel Fuel Tank (Steel) 

11. Diesel Fuel Tank (Steel) 

12. POL Pumphouse 

15. POL Line 

16. Road 

17. Airstrip Taxiway 

18. Airstrip Apron 

•19. Runway Shoulder 

2l. Open Storage Areas 

22. Beacon Light 

27. Primary Power Cable (UG) 

29. Wind Cone 

30. Runway Lights 

31. Antenna, Master TV 

32, Runway overrun 

34, conmunication "BILLBOARD" 

3S. Conmunication "BILLBOARD• 

36. Conmunication "BILLBOARD" 

37. Conmunication "Bll.LBOARO" 

38. Sewer Line 

As of March 1989 

39. Storage Shed 
(Robinson Bldg) (Transient Dorm) 

40. Storage Shed 
(Robinson Bldg) (Carpenter Shop) 

*41. Runway Strobecons 

*42. Runway Threshold Lights 

*4J. Light taxiway 

1491. Runway 

3011. Storage Shed (Temp) (POL) 

3012. Storage Shed (Temp) (ATB) 

JOlJ. Storage Shed (Temp) (QK.) 

NOTE: Ceiling Projector on Sheet 
2 of Plot Plan is property of 
Canadian Dept of Atmosperic and 
Environmental Services (~S) 

*Not shown on Plot Plan 
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- - - - - -· - .. - - .. - - - - - - - -
BAll-2 SHINGLE POINT 

Soil Soil Soil 

Sample Surface Dnumgc Perviow;oooo Surface Sample Slope Slope Soil Soil llcmaru 

No, Run--Off a. .. a. .. Stooioc,a Depth Topography Pooition Expooure Dmcription Colour (Location. Adjaca,l Arcu, Comment.) 

B2-C NIA NIA NIA NIA NIA 3\1 to the NE NIA NIA NIA NIA -&tream draining abandoned landfill, area adjaoc:nt lo 

diesel storage tanki:, 600m NE of runway 

-ample ta.ken Sm up&trcam of POL tank aOOCA road 

-•ream bottom covered with l'Wily 1Cdimcot1 

-vegetation cover 100\1 (upotn:am: gra...,., ocdg .. -

dowmtn:am: and, gravd aaociatcd with rood ,boulder) 

B2-D NIA NIA NIA NIA NIA 2" to the N NIA NIA NIA NIA -,tream draining abandoned Jandfill llit .. ted in ohallow 

ravine 600m NE of runway 

-ample taken 400m upotream of beach POL tanks 

--ral old barrd, noted in 11n:am 

-vegetation cover 80" (Salix spp., ...ig .. ) 

B2-E NIA NIA NIA NIA NIA I" totheE NIA NIA NIA NIA -m,all pond approx. 1km SW of Send oi runway, in pc:atland 

-water WU tea-coloured 

-vegetation cover 100" 

B2-F NIA NIA NIA NIA NIA 2" totheN NIA NIA NIA NIA -m,all pond 5m E of NE comer oi drum llongc pod 

-hydrocarbon .i-DOied on water 

-water waa murky, tco,:oloured 

-vcgdalioncover 100" (ocdg ... gra,sea) 

82--0 NIA NIA NIA NIA NIA 3" to the NA NE NIA NIA NIA NIA -diead fuel ,torago tank• I 00m N oi main module 

-tanks elovatod on gnovd pod above catch ballin 

-volatile organic oompound only 

-horm comtrucl<>d of and, gnvd 

-vegetation cover (ocdgeo around edge of pond) 

82-H NIA NIA NIA NIA NIA 2"totheN NIA NIA NIA NIA -miall pond 5m E of NE comer of drum llorage pod 

-volatile organic oompound only 

-vegetation cover 100" (ocdg ... gra .... ) 



BAR-2: Shingle Point 
Water Sampling Field Information 

Sample# Royal Roads pH Meter Readings Conductivity Meter Readings Comments 
Location# pH Temp. Conductivity Temp. 

(deg C) (umhos/cm) (deg C) 

82-A(D)/82-B(D) 39 7.53 6.5 168 7.2 Sample taken from 
stream at toe of 
landfill A 

82-C 38 7.96 10.3 45 10.9 Sample takeh from 
stream adjacent 
to POL 2 

82-D 40 8.15 10.9 60 11.2 Sample taken from 
stream in ravine 
below landfill B 

82-E 41 8.06 12.3 15 12.8 Background sample 
1 km southwest of 
south end of 
airstrip 

82-F 7.53 10.1 115 10.4 Sample taken from 
pond at east corner 
of pallet line 1 

82-G N/A N/A N/A N/A Sample taken from 
catch basin for 
POL1 
(VOC sample only) 

82-H N/A N/A N/A N/A Sample taken from 
pond at east corner 
of pallet line 1 
(VOC sample only) 

----~--~-~~-~----~-
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Soil Analysis Summary for Bar-2 

Sample# 

B2-1000 
B2-1001 
B2-1002 
B2-1003 
B2-1003(R) 
B2-1004 
B2-1005 
B2-1008 
B2-1007 
B2-1008 
B2-1009(D) 
B2-1010(D) 
B2-1011 
B2-1011(R) 
B2-1012 
B2-1013 

B2-1014 
B2-1015 
B2-1018 
B2-1018(R) 
B2-1017 
B2-1018 
B2-1019(D) 
B2-1020(D) 
B2-1021 
B2-1022 
B2-1022(R) 
B2-1023 

B2-1024 
B2-1025 

B2-1028 
B2-1027 
B2-1027(R) 
B2-1028 

B2-1029(D) 
B2-1030(D) 

B2-1101 
B2-1102 
B2-1103 

B2-1104 
lt12-1105 
IB2-1105(R) 

1-metals 

2-TPH 
3-PCB 
4-Pesticidff 

Location# 

18 
338 
394 
391 
391 
395 
392 
398 
397 
382 
393 
393 
387 
387 
388 
342 

325 
321 
388 
388 
370 
328 
389 
389 
317 
340 
340 
3e 
329 
348 

57 
324 
324 
327 

322 
322 

4 
10 
12 

11 
380 
380 

Location Oeecription 

Landfill A 
Landfill A 
Landfill A 
Landfill A 

Landfill A 
Landfill A 
Landfill A 
Landfill A 
Landfill A 
Landfill A 
Landfill A 
Landfill A 
Landfill A 
Landfill A 

Landfill A 
POL2 
POL1 
POL1 
POL1 
POL1 
POL1 
Stain Area 1 
Stain Area 1 
Stain Area 1 
Pallet Line 1 
Pallet Line 1 
Pallet Line 1 
Pallet Line 1 

Pallet Line 1 
Pol 2 

Stain Area 1 
Sewage Outfall 
Sewage Outfall 
Sewage Outfall 

Sewage Outfall 
Sewage Outfall 

LandfillB 
LandfillB 
LandfillB 
Background 
CN1Ckground 
1:18CKgrouna 

5-Volatile Organics (EPA 8240) 

&-Acid Extractable Organics (EPA 8270) 

7-Baee/Neutral Extractable Organic, (EPA 8270) 

Appendix B 

1Bt Round Analysis 2nd Round Analysis 

1 2 3 4 5 8 7 1 2 
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.· .. :. 
.... ::•·· . . . . . 
: .. . . . . ~ . 1.t< 
. •:"> .•.. ·.• . . . . 
<::•·< . .\.>. . ;.:::-~:·· . . 
: .. :•· . t) . /".\ . . 
....... 

····~··· .. 
, .. /'\. . {*> . . 

'.· .: .. · . ;:::; ... · . . . 
.·.·•· . \~ . . . 
: ·• 

.:-•··: . ::::.,:-." . . . . 
.~ . .:. . . )'c . ::t.:. ··. . . . . . . 

.~ .. . >.~ . 

... , .. 
·-Requested and Reported 

-Reported Results Were Higher 
Than Assessment Criteria Per 

Volume2 

3 4 5 

. . . 

. 

8 7 



Water Analysis Summary for Bar-2 

Sample# Location# 

82-A(D) 
82-B(D) 
82-C 
82-D 
82-E 
82-F 
82-G 
82-H 
F.Blank 
T.Blank 

1-metals 
2-TPH 
3-PCB 
4-Pesticides 

378 
378 
371 
372 
374 
an 
373 
330 

-
-

Location Description 

Landfill A 
Landfill A 
POL2 
Landfill B 
Background 
Pallet Line 1 
POL1 
Pallet Line 1 

5-Volatile Organics (EPA 8240) 
6-Acid Extractable Organics (EPA 8270) 
7-Base/Neutral Extractable Organics (EPA 8270) 
8-Hg 

1st Round Analysis 
1 2 3 4 5 6 7 8 
* * * * }"' * * * 
* * * * \*· * * * 
* * * * >n * * * 
* * * * :t * * * 
* * * * \" * * * 
* * * * * M< * * 

it 
* 

* * * * * 
* * * 

* -Requested and Reported 

-Reported Results Were Higher 
Than Assessment Criteria Per 
Volume 2 

I 
I 
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I 
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I 
I 
I 
I 
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Dewline 82 Sites (Soils) 

Parameter 
METALS 
Arsenic 
Seienwm 
Mercury 

&arium 

S11ver 
TPH 
.f'PB·· 

Aldrin 

•-BHC 

Heptachlor Epoxlde 
")"ojcapllenf .. 

VOI..ATN..ES 
Cl-Methane 

'ltnyl Cffioitd( > 
Br-Methane 

¢41m1111•>···· 
Cl3F3-Methane 

MDL 

· •• o.otif: > 
0.002 

82-1000 82-1001 82-1002 82-1003 82-1003R 82-1004 82-1006 82-1008 82-1007 82-1008 82-1009D 

9.3 8.3 8.1 8.2 14 10 13 11 

< 0.8 

0.1 

1$0 170 
0.7 

•. },1;.g2-Et"Y~~.••·•··. :: •... Koci2 /Ii/ ?<i/i:[//.· •·• 
Methylene Chloride 0.002 
~ 1,2-C12 .. Ei!.yt~• < .·. • 0.002 / 
1, 1 Cl2-Ethane 

ci#<>t&in > 
1, 1, 1-Cl3-Ethane 

1Jc~~--1;iii11nf 
Carbon Tetrachloride 0.002 .~. < o,¢t> 
1,2-C12-Propane 0.003 

••ccfeih~. ···•·•·•· ··········• <•••••·•••••••·••••<>·::••0,002><•••·•···· 
BrCl2-Methane 0.002 

~tliylYmylelhff > 9;j1.f / 
cie-1,2-C12-Propylene 0.003 

•r~r>·•·•.••••••.••••••••••••••••••••••••• J~••••••••••••••·• 
trans-1,2-C12-Propylene 0.008 

t.J,2;.C~EIII~••••· ·· ··•••• <<< o,• ?•. 
ClBr2-Methane 0.002 

••¢1ii4=th~ /.•· ·•·•·•·•·•·•••••• :: A,t1111>••·•·•••·•···· 
Cl-Benzene 

~i~##? 
Bromolorm 

m;~~~iii"i~ 
d4-1,2-Dlch1oroethan• 

~ftcilii,ii, 
Bromolluorobenzene 

N;JDEXT 
0 N-Nltroeodlmethylamlne 

pij~ij} 
Ble(2-ohloroethyl)ether 
·~iij~iit•::::•:::,:: 

0.003 
}}}\}~~}) 

,;~1oroli.nzene·· 0.20 

q;:~~~~R•ii, t, A~ 
1,2-Dlchlorobenzene 0.20 

··~Wiiii#~i>iii~f t ~;,~:> 
Hexaahloroethane 0.20 

~,~@lWiMAAil# : @~n· t 
Nltrobenzene 0.20 



Dewline 82 Sites (Soils) I 
< < < 

Parameter MDL 82-1000 82-1001 82-1002 B2-1003 82-1003R 82-1004 82-1006 82-1ooe 182-1007 82-1008 82-10080 

:~~?? ? •••• ?~iFi?< ···.•·.·••· <.·•••• 
< 2-Nltrophenol o. 14 < < I 

:~~~: , •tt@mmttt: ............ · ....... ~. 
Bil(2-chloroethoxy)methane O. 13 

:t;~~~ .•:•:•:•:•:•:•:•···········: ii@~~{fiff .·•:.//["'/. 
1 ,2,4-Trlchlorobenzene 0.20 < < < < < 
J!9ii!i@iif .·:: <'•t~#it\iti ·•·t., •. / •.• >tf? .. J .. ?..\ .. ? .. ::•·•·•···t,t<<·<·•'"\\ ... \ ... T1 .. t .... ? ... t?\tkhC:····"> ·':·· l1·<<•/· · <•• / pt<·.· ...... ,."'. . .... i;;t 

< < 
;.; 

I< < 

I 
·.·1·<· ·• ··.·.·.,·.······· ........ 

< < < I< < 
<• • <I<< .··. '<····· I +i 
< < < < < 

' < •· .... .... · .. ·. 1c' < .................... ;;;:•:•>Cc( i< 

Hexachlorobutadlene 0.20 

~~Mettiylphtncif>• @;j~f If / ·•·•·• < 
Hexachlorocyclopentadlene 

~~ihrr¥1c,rop~.no1 
0.20 

. 
.·.·. 

< 
: )): :<· .. ·.:.:_ .· .. : :. '. :.·ii)>\?\:: 

< 
/Ii / I I 

< I 2-<:hloronaphthalene 0.08 < < < < < 
=iMMi'il\~ : • · . t~#oft?t?V?:Vi=?tV<t trnt t\Vil:J:J://?Illit?• tlRI • ?JH;fr ?f?tli,Jtit\ , ........ · 
Dimethyl phthalal9 0.11 < < < < < < 
==~-~ , : : fMi,!t?t:t ................. i/?fttt ~ tftl it=t?tt i.J • : 
Aoenaphthene 0.07 < < < < < < 
=·~ij•~ , ,:, • ?~~\,it=:::: iiiii:t=t=t 'iC=J:Jtf 
2,4-Dlnltrotolulene ::~~·#~ : : {@j~f?ft' 

0.06 < < < < I < < 
.·· 

Fluorene 0.03 < < < < 

~#rW,~p1, ... i,te111et •. ··••· :@@ )) \ •·•••·•• / 
Diethyl phthalate 0. 1 1 

•. 4.·:·.I.~.:·.·•.:·.:.·:·.:·.N.··.·.1.·.~.·D"'.·.·.··•.•.2.·.·.;..,,..····· ···.ih.:·.:·.y1.··.·Pft. ,no1.·.·•.••• <.::.~.::.:.,.:,.:·.:•.:•.:•./ ••••••·•••••t•• •••• •·• •· •>:. •• ·•·•·· ··• ··•·•· ..•.. · 

N-NltrOIOdlphenylamlne ))=.••.•:.~
0
·.·.:_•«..

20
:1.11.·.:•.••.••.••.• •. :.:.:.·····••.:•., •• ;•·•··•·.·•' << . 4'i'ffl~~l'i~eilyi<t1~f , .... · .. ·.·. . 

Hexaahlorobenzene 

)im@l~~··········· ...... •:t~fftt:tt 

I 
..... .. 

. ··.· .. :/; ,::,,·•:•• 
< 

;;.;.;.;: .. :·'· :,·: 

< < I< I< < 

< < < < 
.·.· .·· 

< < < < < 
it:lf?i Itt?tt it :rr, 

Phenanthl9ne 0.08 < < < < < I 
< 

iMi!i~t>•· ::tJM.:tl):{ <' (t?l it=):)}/ 

::~~~~ !Ntt:t:t ..... 
•a.nzldlne 0.40 < < < I < 
•:,;;i~~# :f~iif=tf71 . < ·.....•. ······· ,... 
Pyrene 0.03 

l~#l~M!)h~(>••••• ••••••>••••• A~t•::r >•l>•••••r·•::•·• I•· 
•3,3'-Dlchlorobenzldlne 0.20 

Mii#<,~ii:t•iicottlil•••••• •••••·•·•••<••> %~#< •••H@••: >·•··• I> 

< ....... < 
. . 

I 
< < 

· •.... 1.,, , T r g 
< 

!<·.······.·.·.·. 
< < 

w.·.·,·. ¥ 

< 

····••{·>•··············;··•·< •••< < 

.. ···i•i•········ 

< 

ChryMne 0.03 

~~iji~~y ••••••••••••••••C@i~i <<:•••••·.,,·.• •••••••·• 
Dl-n-octyl phthalale o.11 

]@iiQl~JIC : t'i@=t=tti: 

< I< < 
·: <••.··• .. •, 

< < 

, .. , .... '·' •.•• 

I < < 

llenza(k)lluroanthene 0.04 < < < < < < 

I 
::@~iii· •• : •tH.!lt}f: ¥\?flt 
ldena(1,2,3-od)pyrene 0.08 < < < < < 
J:i.i~#it~ ::: llfii.ftltli it?J?!T?ih?H{l ftJlt\f\'j'\ll\t:t t d]Kt td,{ tttt itJ?Jt 
Benm(ghl)perylen• 0.04 < < < < 

< 

< < )flffiij!i/j\ ............... ·::;:,, : 
d&-Nltrobenzene 'Ml ·~~ij~•••? ><<•••••••••••••••••••••• /iJif: 
2,4,e-Trlbrornophenol 'Ml 
IPf~.;l;t•iD11t~yi••• ... ,> ····•·•·•·•·•·•••••••••<••••••• 

...... .·.· 
711 

77 .... ·.··.· ····•·•·•·• HO: 

74 

I 
I 
I 
I 
I 
I 
I 
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Dewline 82 Sites (Soils) 

Parameter 
METALS 

Arsenic 
s.1e11iilm•· 
Mercury 
liatliim / . 
Beryllium 
eaam1um· 

a-Endoeulfan 

Endoeulfan Sulfate 

MDL 

0.1 

1.3 

1.3 

1.3 
.··. ·::<).if:?''···· 

Heptachlor Epoxkle 1.3 
j"~,aipljtnf ) : . 

·.························••••#•>·•>•··· 
VOLATLES 
Cl-Methane 0.011 

,Vl~Yi~kl••••••••••••··· ········•·•····••••••••••••••••••••• ~.~1,· 
Br-Methane 0.012 

Cl3F3-Methane 0.002 

••1.,~4*.;;E~~~·•)•••• •..••••••••••••••••••••••••••••••• ¥~ /· 
Methylene Chloride 0.002 

•• ~~;~~4:ihyleil~ >·············••••<••······~;~ (·••• 1, 1 Cl2-Ethane 0.003 

··~.,,;,,·············· ················/·····························~--~ >···· 
1, 1, 1...cl3-Ethane 0.003 

··1~¢,~+itth~· ••••••••• <<•·······················@~ /·•:• Carbon Tetrachloride 0.002 

1,2--Cl2-Propane 0.003 

·~1')~ ... ·····························••>••• .. > < Q,~ t···· BrCl2-Methane 0.002 

••~~tijlilrnW,tlle':· •••••••••••••••••••••••<IMit<li. 
cls-1,2--012-Propylene 0.003 

·t~~····· >•••• <•·········· @~ ?•••· trana-1,2--012-Propylene o.ooe 

·1m~~< :< : •ij,~ >•• 
C1Br2-Methane 0.002 

.¢,~1i'i~f t•itm> 
ct-Benzene 
~~~t·········· 
Bromolorm 

J;~~iii~~•< 
ck-1,2-Dlchloroethane 

Hit~~•t• 
,'.','.',','.',.'.','.' .. ,·.·.·.· ..... ·.•,•.•,•.•,•,•,••••• 

Bromofluorobanzene 

0.003 

•••• ·•••]t•n@@<<<• 
0.002 

{~ ....... ,.. .... 

IDl)EXT 

·N-Nltroeodlmethylamlne 

iiij.i\iW > 
1111(2-ohloroethyl)ether 
~~i@iii(t······· 
,;a.:.oicii1oroii.iinii• 
M~§ii#iAA~~#$ > 

•@ff(?)• 
0.18 

9@.ft>> 
0.20 

•••ijjl(•) 
1,2-Dlohlorobanzene 0.20 

~~~i)ii@p:: ?Mf'J•••r 
Hexachloroethane 0,20 

~ii~4!4%iMijMiiU <~t. •.. ,, ... 
Nhrobanzene 0,20 

B2-10t00 B2-10t1 B2-1011R B2-1012 B2-10t3 B2-t013L B2-1014 B2-1015 82-1018 B2-1018R 82-1017 

..... 

11 -
0;8 .. 

0.81 -
· ..• i180,.. ._ 

20 
< 

200 

< 

< 

< 

< 

I< 

< 

15 

< 
0.12 

200 

I< 

< 

I< 

< 

I< 

< 

14 
0.9: 

0.14 

21b 

< I< 
.. 

< < 

< I< 

< < 

I< I< 

< < 

11 11 13 2.1 

0.9 <· < 
0.12 0.08 

220 140 

110 
• •jj( 

111 

I< I< 
.·.·.· ,',,',,',',' vc:·•·.·· ., ... ·.···· •............. ::• ·••·••·•·•·•·• 

< < 
....... 

••••••••• I< I< 

< < 
::~:. ::,:-:-:-:,:-:-:-:,:-

I< I< 

< < 



Dewline 82 Sites (Soils) 

Parameter MDL 82-10100 82-1011 82-1011R 82-1012 82-1013 82-1013l 82-1014 82-1016 82-1018 B2-1018R 82-1017 

~fOllt; 
2-Nitrophenol 
2,+Pfrri,;ti,ytp11tt6o1 ·. 
Ble(2-<:hloroethoxy)methane .. 

~.4"-l)!Qhtotop~'"C)j 
1,2,4-Trlchlorobenzene 
Nap11tti11.1ene .. 

0,40· 
0.14 

·@M>. 
0.13 

·>~.1~/ 
0.20 

Hexachlorobutadlene 0.20 

t-: <::::: ·-:-: .•.•. < </"'.'.·).•;. ..... ······ .... >> <•: •• // •·•· < :-:··· 
< < < < < < 

k<<i f >< ><.1< </<¥< •••••I-= < / ii / .•.. > "/ 
< < < < < 

\ > / <:> § \ < .···•·•· < l•f .·:·. •· .. • . ·.· . .- : : I 

< 
< 

< < < < < < 
/i <I< ..•..•. • < > c,• ./ <\ <> <<I< /ti << < >I / _./ 

< < < < < < 
fol@,§¥lol!1ibylpl!tt11C!I > i@f > f. I:;; > .·.·.·.·.·.·.·.·.· c/ < ........ ·.·.·· ..... ··.· .·.·.·.· I ./ \ § / 
Hexachlorocyclopentadlene 
~,4,$,,l'rtchlciri,pl,11~ ...... . 

8ASEJNEUTRAL 
2-Chloronaphthalene 

~~lli~le .. ie{ > · 
Oi~thyl p~thal~t· ·.·.· ·.·.· ... 
~.~Pliiltroti)f~~, > · · 
Acenaphthene 

2.+-!)lru1rop1,,~ > 
2,4-0lnltrotolulene 
,W.®,i,11~(!1 / ·. 
Fluorene 

0.20 

0.08 
•oM/· 
0.11 

~.t)IIS{ 
0.07 

.·.·.··•·•q;·•·· 
0.06 

· ,;a,e>·· 
0.03 

4--Q@r#iiMyii>J,.iiytetii<o, o:ilill/ 
Diethyl phthalate 0.11 
#,j;.tll"JJrct~..:i,1.it'Yfpt1,!@ · · · · · %if 
N-Nltroeodlphenylarnlne 0.111 

•·,fiir~11,M1§,111fj,~l •••••••··•···· ··•·•··A~•••••·· 
Hexach lorobenzene 0.20 

. :: 

··""~~l<>i'opl!tt!@/•••·•·········· 
Phenanthrene 

. :iMf :> . <• .. : 
0.03 

•e.nzldlne 0.40 

Pyrene 0.03 

~11~ffiMiji~f>•······ ········>•••P~> 
•3,3• -Olchlorobenzldlne 0.20 .. .,~,W:itti~6•>· .··.· @#V . 
Chryeene 0.03 

··~ibytl)til)pij~······· . (/ij~j~i/ ... :.·-:-:, . . . . '. 
Dl-n-octyl phthalate 0.11 

lfe11#~tb~ij/. 
·······~;~········· Benzo(k)fluroanthene 0.04 

""~i~>,M•rit t . . . ~;os > ..... 
ldeno(1,2,3-cd)pyrene 0.08 

. ·l)lben#('1i)#i#f.,.ij •••X>••••••••••••••••••l(liij t•• 
Benzo(ghl)perylene 0.04 ·~~o1•>·•·•· ·•·•·•···•·•·•·•·•·•··· > <<<HiJ>•······· 
d6-Nltrobenzene 

2,4,8-Tribromophenol 'Ml 
cid1~t11ri,11t11111 > .·.·.·.··.··•· ni· 

< 
...... 

< 

< 

< 

< 

< 

< 

< 

< 

< 

·.·.·.·.· 

< 
·.·.·.·.·.·.· ···· ... 

< 

< 

< 

< 

< 

< 
. 

< 

IIO 

110 

< < < < < 
.·.·· . 

< 

< 

< 

< 

< 
.... 

. 

< 

< 

< 

0.06 

< 
.·.·.·.··· 

< 
. 

< 

< 

< 

< 

< 

< 

25 

38 

,·.·. ··.·.·.·.·.·.·. "'·· 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 
•• . 

< 

< 

< 
. :: 

0.62 

. / :: 

•·• 

26 

34 

.·.· 

0.51 

0.63 

······•··Ai.••• 
0.3 

0.24 

0.28 

82 

110 

..... ·.· .... ·.··· 

< < 

< < 
: 

··. 

< < 

< < 

< < 

< I< 

< < 

< < 
... ·· .. ·.·.·· .. ·. t. ·.· .. ·. 

< 0.08 
. :: 

·•·< 
············ 

:: :: 
•·•·•·•·• 

< 

0.05 
... :: 

::•: 

< ..... //: 

< < 
::: : : :: 

< 0.25 

< < 
..·.:.··· 

< < 

< < 

62 23 . 

41 
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I 
I 
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I 
I 
I 
I 
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Dewline 82 Sites (Soils) 

Parameter 
METALS 
Arsenic 
$iitentum 
Mercury 

Barium· 

VOU.Tll..ES 

MDI. 

0.1 

1.3 
.. ••i'/ ... : :1:,3 > 

Cl-Methane O.D11 

. ViiiYI Q/licifldf •• ··················t>>•••························~;jii••·I / 

Methylene Chloride 0.002 

ft.,.1;~~ ~;~( 
1, 1 C12-Ethane 0.003 
~orin{ : w·.·.·. ·.·· << ];@ > 
1, 1, 1-Cl3-Ethane 0.003 

••1J¢,~~lhllri~{ ···················•••< <•• j~··················· Carbon Tetrachloride 0.002 

ee~>>.•·••·i•· ·. · · · · ·· ·····"'······ ···•:•···•·•:··•••·••••ot¢f::::/ ···· · 
1,2-C12-Propane 0.003 

ea:::tt11~f< >.•. A~<< 
BrC12-Methane 0.002 

~~~ij~,~ >>>•••>••••A~1f>·•·••·· cla-1,2-Cl2-Propytene 0.003 

r~~f •••••<••••••••••••• = A~ ? 
trane-1,2-Cl2-Propylene 
+,t;~) 
C1Br2-Methane 

·e1~•~r> 

o.ooe 
t~><••·•· 
0.002 

ritm<••••••••··· 
Cl-Benzene 0.003 

~#~#ii#H••t@/:t :.::,:,':::::::::•:: :+~~>: 
Bromolorm 

m~;f~!iii~r·> 
c:14-1,2-Dlohloroethane 
~#tii#i.M········ 

IDIJEXT 
*N-Nltroeoc:llmethylamln• 

#!#iii')'? 
Ble(2-ohloroethyl)ether 

~~~ii( 
1,3-Dlchlorobennne 

m~~~ 
1,2-Dlchlorobennne 0.20 

~.~~mi:>::n &#~t 
Hexachloroethane 0.20 

~t~>i ]If 
Nltrobennne 0.20 

82-1017l 82-1018 82-1018L 82-10190 

11 

< 
12 

0.13 
120 

82-10191.. 82-10200 82-1021 

10 
0.3 

0.18 < 

9.8 
D.3 

1.1!0 120 

82-1022 82-1022R 82-1023 B2-1023S 

7.9 

: Qs3: < 
0.17 
'HiO· 

7.2 9.8 



Dewline 82 Sites (Soils) 

Parameter MDL 

2-Nltrophenol 0.14 

·2;4.!)l....i11,~liof • ····<•9;ff··· 
818(2-<:hloroethoxy)methane 0.13 

2, .... Dl<lli1or#~o1•·•···· /••••••••••• >••·•••••••••o.1f •·••••·•·· · 
t ,2,4-Trlchlorobenzene 0.20 
l,liiphtttaleiif 
Hexachlorobutadlene 0.20 

4;;.ci&r~tmWih•nof<•······ ·············om•••><·. 
Hexachlorocyclopentadlene 0.20 
~ •• ;s;;i",lchJo#h•nc,1 / ·.· itfa) . 

BASE/NEUTfW. 
2-Chloronaphthalene 
~~lhti.i.// .. 
Dlmethyl phthalate 
2,&;.D1n1tr#l1ie~f > ·.· 

0.08 
. .. j;*4> 

0.11 ··.· .. o'.oe< 
Acenaphthene 0.07 

~A"01111~~~ > a,# > 
2,4-Dlnltrotolulene O.Oli 
.f:Nlt#11111c#: > · ·•· ·•· 0;1.-.? ·. · 
Fluorene 0.03 ·+c~~i¥Yl~•i:i,~t•·•••••···· /<~.(Iii•••••••··· 
Diethyl phthalate o. 11 

~.~Dlijjjro:.~tijpti•~ ijJ& 
N-Nltroeodlphenylamlne 0.19 
~oiiiop~tiY.ipli,~11",f( ••••••••••••••• 9,~ /·········· 
Hexachlorobenzene 0.20 

·•~niaohlol'op'"'~••••· .. ••••••••<•···:•····· ·········••••••o,tt·•••••• ... 

··i:,i..ii .. bitijpli\tl.,./ 
·eenzldln• 

Pyrene 

••1:11n#t•ijMij~••••>·•• 
•3,3• -Olchlorobenzldlne 0.20 "~'Wi"'~' < •/<•••••••••••••••••·•• ~~>••••••••••·•t>> <I< > >H < 
Chryeene 0.03 

~~~~#ijiijff >•••···········Qif,((••·•·• 
Ol-n-octyl phthalate o. 11 
a.ri~)fl~•iiii r·· ·· a;<i4t····· · 
Benzo(k)lluroanthene 0.04 

·1:11~~Y{•~•••••••• <••<••••••<••••••••••••••••¥~>••.•••·••••••••··· 
ldeno(1,2,3-cd)pyrene o.oe 
·~i,;,(4~#t~iiii\ ••••F••>~#(?·•••••••••···· 
Benzo(ghl)pe~ne 0.04 

·c1&.~<···\: ••?•••·······•••>>••••••· :.~)>>•········· 
d5-Nltrobenzene 'Ml 

•·24'1~~·· )/ ••••••••••• )it(••·················· 2,4,11-Trlbromophenol 'Ml 

··i14µ,;.:.t,ii111tny1•••••• •·•t\••••• /•••••••ii t·············· ttt<t>l>?trflj,l•>·••·• ::a~d .. •••• / 
97 

17 
2.9 
17 
17 
17 
17 
17 

19 

23 
20 
·20··· 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Dewline B2 Sites (Soils) 

Parameter MDL 82-102"4 82-1026 82-1028 82-1027 82-1027R 82-1028 82-10290 82-10300 Blank 
METALS 
Arsenic 

Cl3f3-Methane 

~)F<:rl;;E~#•••••••••• 
Methylene Chloride 0.002 

ti'Jmi •• 1;~~111~~···· } ••.?·•·•<9,~·············· 1, 1 Cl2-Ethane 0.003 

Clik>r~ • .... ·• ·•··· • : •>1tfici2 ..... < • · 
1, 1, 1-Cl3-Ethane 0.003 

··1~(::t~t!!ilil~············· <••• ~~ {? Carbon Tetrachloride 0.002 

·~>··•·········•···•••··•··•• > > ij.wv 
1,2-Cl2-Propane 0.003 < 

c~~~i!•••••·•·• :•:•·>•••••••••••••••••••••••• .. ••••9;@t )•·· 
&Cl2-Methane 0.002 < 
•·~H$1:~yj,~(••••/ )9jt~J•••••••••••••• 
chl-1,2-Cl2-Propyiene 0.003 

.tiiki~ <•••••••••?••••••••••••••••••• A~>>>·•· 
trane-1,2-Cl2-Propytene o.ooe 

9.7 

liJ,2~~····· < ¥@>•••·•.,.. ... ·.•·•·•·•·•·•·•·••·s-•· 
C1Br2-Methane 

Ct~~~· / 
Cl-Benzene 

0.002 

Mfj/<·••••·•·• 
0.003 

tiMMiii~, •\(k@k}f/j\ !!~(. 
Bromoform 

··~m~~iM~ •t>>> 
~ 1,2-Dlchloroethane iji,t.,> . w w ...••.•• 

Bromofluoroben.niie . 

ACIIJEXT 
·N-Nltroeodlmethylamlne 

~~IHftt: . 
Ble(2-ohloroethyl)ether 

~~i~f 
, ,:i-Dlohlorobennii• · · 
1~~~~,•t 

HA#fl? . 
0.18 

{ ~~>·· 
0.20 

•·•@• 1,2-Dlchlorobenzene 0.20 

···~~~i!W······ HelCIIChloroethane 0.20 

ij4ij~"#iMaiiMii•:• <•<• : ~~•: > 
Nltrobenzene 0.20 

9.8 1.9 1.7 

1 

3 9.8 

C,7 < 
9.3 < 

< 

92-1101 82-1102 

8.9 -

0.2 



Dewline 82 Sites (Soils) 

Parameter MDL 182-10~ 82-1025 82-1029 82-1027 82-1027R 82-1028 82-10290 82-1030DIB1ank 82-1101 82-1102 

:~~ij(.·• : .... : : }~~):)=:.:::: ·C.. '/i\/: 11::...······ :/:: <;:•,,: ii? '' •... ', ... '.:,:: :,::::,:,: 
2-Nhrophenol o. 14 < < < < < < < 

················:l•cC::•:•::•: 
················ 

·~~ • /iMttJ:JJ .. :::, 

811(2-diloroelhoxy)melhane 0. 13 < < < < < < < 
Ji~' ? =t~i~~JJ::JJ iM ........ "'········ ··•··········· ... , .... 

BMIE/NEUTfW. 
2-Chloronaphthalene 0.08 < < 
~iMii1"!> ' : : \O.iit:(_/J if?@?? 
0-lhyl phlhalate o.11 < < 
::~ :tf\lf()J:t¥=:t??? 
Acenaphlh- 0.07 < < 
::~!iMM! : = :::?¢#t':•r·rr 
2,4-0lnltrotolulene o.oa < < 
::~:,:, ·rn@~n:t•> 
Fluorene 0.03 < < ~~'*'11~~~f? \Mt> if/',···•··"'•·> 
Diethyl phthalate O. 11 < < 
~i@!:i!Mf~ij@41Mi \@jf < ¥ ) i 
N-Nltroeodlphenylarnlne 0.18 < < ~~~~~AA~~~•••••••••••=••• )A@ (I<<>•••••····. ·••·I< 
Heuchlorobenzene 0.20 < < 

::w~i.~iii -· -······· · :::::~a:fttr·•··•· ·' : t¥# 
Phenantluwn• 0.03 < < 

'•j!@i@iiijJ:: •ItMitit?t 

t@ibt:tt 
"Benzldlne 0.40 < < 
]li'ri'ffj~i\i('': '( }f{ij\{!l()}\{ 
Pyrene 0.03 < < 

M#iii(AA~•••••••· ·••••••r : Milt< tJ <•tt~t ,.·.·. 
0 3,3'-Dlohlorobenzldlne 0.20 < < 

@6~ffi~6,•••····· ······:<>••> : ~*' ' 
Chryeene 0.03 < < 
~~ijyijih~ ·~;1!>< 

< 

< 

< 

< 

< 
< 
< 

... < 
< 

< 

< 

< 

< 

< 

< 
iift·,. :-. 
< 
it({)}} 
I< 
•if(/{;:/ 
I< 

< 

,,, 

,, 

: 

.. •.<: 

... ,. 

< 

< 

< 

< 

< 
< 
< 

Hi 
< 

I# 
< 

. 
... 

< 
.•· ~-•·,,::.,_::••:•·•: 

< < 

< 

< < 
••• ' c: 

< < 

@j~f v /•····• .••:••• , .......... . 

.<:<:-· :-. r:· ·:-·-:, ::-. 

':, 

< < 
i!l?}?fi:::::'. 

< < imrnrrrrr ::::::::::·:·:-: .·.·.· 
< < 

< 
8tttttt} ,;,;,:,:-:•:•:•:-:-. ·.·.-:·: 1-:-: :-: 

,., '• 

< < 
··'.·.·•·• ''.· () 

< < 
:·.::.:>> > •1 <···· < 

< < 
< ····•<< \:, .• •·:·,. :· ?t 
< < 

::,:,:·: I:-:-··::,:.: 

< < 
!::;.,. 

::-:- .. ·-:.-.. :-:-: -:-·-:-· 

< < 
,,,. ,,.,',', ·•·•·••·•·•·•·• I/:.::·•:··.:::: 

< I< 
:·:•:•·•: : : :, .:,:-:,:,:,:,:,:,:,::,: 

··,: ···•·:•·••••.::.:,·::, .. ......... ...., ........ 
< < 

> ,',',,'•\/? 
< < 

::: I <· .. 
Dl-n'-OOlyl phth ..... o. 11 o.1e < < < O.ST < < 
Ji•J§ii~ii ) :J'iji(t)}): jf'.:?=?J/ ! J?J? ¥tttJ/l:, .. t.,.,.t.?t/tlt/ttt t???NiA 
Benm(k)fturoanthene 0.04 < < 
]i~i+.lf'.'-!@t~r~~r~}t} =:@MJ•tlt='f i(@:@{ t 
lcleno(1 ,2,3-od)pyrwne o.oe < < 
]!@i'ij~il,: ::d~MJ'.tt=< 
BenZll(ghl)perylene 0.04 < < 
A~ijiKtn:• .·.·.··.·.·,,····· ::::::::::rn,n:t@@n:r ru:cr,r 
d&-Nhrobenzene ~ 58 

~~~ii~i¥> ······················:•·•<••• :Jif) 
n 

< < 
i?t:::::=:r::• 

< < 
:i)J)J) 

< < : • :ww ,.,.,-,-:-::n:n'1r 
71 

··············••tf 

27 

2,4,S-Trlbrornophenol ~ ee se 88 41 
)i~~~t•iiifut~yf(:: ....................... ::::::(iii}?/::::::,:: :95 : >i:o'o • .... mt / JC>< .·.· .... 

< < < 
iifo:tt@{ 

< < < 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Dewline 82 Sites (Soils) 

Parameter MDL 82-1103 82-1104 82-1105 82-1105R 82-11050 82-1105RD 
METALS 
Arsenic 

Mercury .... 
8altui'rv••· ' 
Beryllium 
Cadmium· 

VOLATll..E8 

0.1 

Cl-Methane 0.011 

¥lfly1¢f#~t>•• ·················•·••< )ijjtf<•••<••··· Br-Methane 0.012 

Cl3F3-Methane 0.002 

1,1..t#.,~~#\ >••••••••< A-~•••·•· 
Methylene Chloride 0.002 

)l'~ii1,~~~~~f @~ ) 
1, 1 Cl2-Ethane 0.003 

.·~orm·• ••••••••> <••••••••••••••••••• \9.fl02•••••••••••••••• 1, 1, 1-Cl3-Ethane 0.003 

.MP@-J11t,nf•••• .. • 
Carbon T etrachlortde 

1,2-Ct!-Propane 

~11i~f/ 
BrC12-Methane 0.002 

:1~@titM,~•• ><••••••••••••••••>@#ij: t•·· 
cle-1,2-CtZ-Propytene 0.003 

•riiiu~• >>•••••••r•• ?%]*-* ? > 
trans-1,2-Ct!-Propylene o.ooe 
q,~~} @>•@(~{' 
C1Br2-Methane 0.002 

,<:1§:11t~f <ft 9il#, 
Cl-Benzene 0.003 

1$#1ijgi#f?\H?JJJ/Jt@:JPii.C 
Bromoform 

Jmt~#iii~: 
d4-1,2-Dlchloroethane 

i,a;:fcii""U' 
Bromoftuorobenzene 

ICIJEXT 
0 N-Nltrosodlmethylamlne 

iiMiiil : • <•> 

~ 

j[jf)t>•· 
~ 

1111(2-chloroelhyl)ether 0.18 

:, 

< 

< 

1,3-0lchlorobenzene 0.20 '< 
~!'iijij)/ : < j[j[J(p~( > ,.~~ >¥It 

: ,,,, 

1,2-Dlchlorobennne 0.20 < 
~~~rn> ME> 
He-"loroethane 0.20 I< 
g~@-~ @if 
Nltrobennne 0.20 < 

8 

I< 

< 

I< 

< 

I< 

I< 

< 

< 

< 

< 

I< 

I< 

5 
a,a 

5 
·/o;S· 

, .. 

,: 

I 

.... 

........... .., ..... 

I 

4.5 
o:a 

0 

140' 

I 



Dewline 82 Sites {Soils) 

Parameter MDL 

2-Nltrophenol O. 14 < 
2,~11yri,~i>( ·· · o,tt/ < 
Bls(2-chloroethoxy)methane 0.13 

2,"-Dkllltc##li~()! i);;ia> 
1,2,4-Trlchlorobenzene 
Naphthelene 

0.20 

Hexachlorobutadlene 0.20 

~ 11ihy1p11111c,1•••• ••••••••••••••>•••o,jf•••••••·•······ 
Hexachlorocyclopentadlene 0.20 
·2;4,~f~~.liell / tbii> 

8"8EJNEUTRAL 
2-Chloronaphthalene 0.08 

~iipli~iif !>,QI / 
Dimethyl phthalate O. 11 

••t~Dlnlii:~n•>••• •••·•••<.••••••••••••••••••••••••••··~-• t·• ··· 
Acenaphthene 0.07 
2@i>i~erioi ·.· ·.·. ni:~t · 
2,4-Dlnltrotolulene 0.06 

,t.lilttr<,p~.noi/·············· ······ ·········• .. ><•• 0;1~ ) 
Fluorene 0.03 
~~h~p1i11~yij1.,.() j~ ? .. 
Diethyl phthalate o. 11 

•. <l.~Dinlii:#~y1@11Mi••••••·•·· ·········•· 0,15• N-Nltrosodlphenylamlne o. 111 
~~~p#,~i~ np,,r·· 
Hexachlorobenzene 0.20 

... ~~kii'.#~Mi••••••·••·• ····• / .. ·•···•·<••••••••••o.ft ?t <· 

~M11~tii..=.t; <• oJi > 
"Benzkllne 0.40 

••fl~"'••••••• .•• >••<•• <••••••••<ii:~ <••••••••· 
Pyrene 0.03 

··~l>llijll)hlfi~•>•••• ••••••••··•·•• <••••o.!ijt>····· 
•3,3'-Dlchlorobenzkllne 0.20 ··-~~iii~6•••••< •••?• >•••···~.i# >·• 
Chryaene 0.03 

~111-#l)@tti~ ~;jf > 
Dt-n-octyl phthalate 0.11 

.a-112'li(i>)ll~11"') ?>••········*·~>·· Benzo(k)fluroanthene 0.04 

·~Yr•~••·•·•••••·•/•••·•.•··••·•·?• \ > o;f!li /. 
ldeno(1,2,3-«l)pyrene o.oe 
~#(ij~~~"'> i):i;M)•······ 
Benzo(ghl)perylene 0.04 

•~f"'1'1lll>> ·••••••••· <••i•••·••••••<"'<••<•·•···· d6-Nltrobenzene 'II, 

••2'-F~~ny1•••••• ••••• >>••·•.Y•••••••••••••JiY•·•••••••··•······· 
2,4,8-Trlbrornophenol 'II, 

•·c1;itfi-'tetii~ny1•••••••••••· >t••••••••••••••••••• > 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Dewline 82 Sites (Water) 

Parameter 
METALS 
Ar5elllc ·· 
Selenium 
MEH"¢lJry 
Barium 
· s~,yniµm< > 
Cadmium 

MDL Units 

mg1L 
mg/L 
ug/L 
rnQJL 
m@t>.· 
mg/L 

..... mg/L > 
mg/L 

82-A(D) 82-8(0) 82-C 

·········•·rog/(.t•······v::;;.• .................... .... 
mg/L 

uglt. > 
ug/L 

. >00(11.. 
ug/L 

< I)~ 
ug/L 
ugllf 

/.~:~ ... 
ug/L 
llQ!t. 

<{ .... µ~r.••••••1s> > < 
b-Endosulfan 10 ug/L 

•·eid&ti1,)HS111rafe•••· ••·> >>•••••••••••••••••••••••••••••1t> •••••e •••<.•·•~ijlt•••••••··•·••· 
Endrin 1 O y9(~ 
·Erldr1rfitdeh·~··· >•··•>>•••••••>•••••••••••>••n•·•••<••··<••10•••••···/ .•·•·······u ......... 1.., ....•.......•... · . ..... · • .. ········· .. · .... : .. ,,,...... "'· 
Heptachlor 1 O ug/L 

. flep!Jclil()t.§:)<>xi~ij············· ·················· r••••••i••••••••·••••••10 ••••••••••• •••••••••@i~>····· Toxaphene 300 ug/L 

VOLATILES 

Ct--Methant.•<·•········ •••..... ······i·•••t•r••••••••••••••>•••·········· > zz } HW's rn .. 
Vinyl Chloride 2.9 ug/L 

••$r4~~6ij••··· ··<>••••••••••••••·••>••••·•• >•••<•••••••••zi J• \µQiij @• 
CI-Bhane 2.5 ug/L 

. ClaFaiMiria6i >••••••••••••••••••••••• Joi~ ••H •••••• y~••••••••••t~< tt>··•·· ·•• ..... 
1, 1-C12-Ethylene 0.36 ug/L 
·M$thy1joij¢ij@i"@! r 01~@ iromtr•········ 
trans 1,2-C12-Ethylene 0.42 .·.·. y9(~ .· 

1.t¢1?f1;tij$wJ ••••• ::<•••••·•••••••••••01!1 ••·•• ••••••••••••4g/L•••• .·. 
Chloroform 0.36 uQfL 

• 1,1t1S®F~tiari! t <•·••••••n•••••••••••••·•ttts•·•••• •<? u@t?•·•··· .. 
1,2 Cl2-Ethane 0.39 ug/L . 

••cal'l»6titt®h1odde >••••••··• ••••••·•·•••·••••••••••••••• u p1, > < l)iWf<•·•·•·•· 
Benzene 0.2 ug/L 

.··1;~~¢t?Setop~ •••t•••t•••••••• <••••••>•••••••o-~ r JtµWf.. >•<<< ......... 1<• 
C13-Ethylene 0.3 ug/L 

·•$t¢t2...:ij.l'la6i<·•····· •••••·•·• > ? >•••>•···•·<>«~ } )ijqm >•• .. t.c· fr <) ht > > > 
2-CI-Ethylvinyl ether 2.0 ug/L 

q1,Jj•~+qig7fr9i>vta~a·•·••··•·•· rt >••••••<•·•·¢~·• rn·•··~i~C••• ... •••••·-··· ········ ·. 
Toluene 0.4 ug/L 

·J1~#s.±f.~f 92f~ropY:1~11~p••••••••• ••••••••••••>•••·<••tt H cigit..•••••••••· 

82-0 82-E B2-E(L) 

< 
< 
< 

0.01 

0.01 



Dewline 82 Sites (Water) 

Parameter 
1, 1,2-Cl3-Ethane 
• CIBi~tM~bl~ / .· . 
C14-Ethrl~n~...·.··.····· .. ChBenzene //•····.· 
Ethyl E3e11zene . ·.· 
Sromoform < . . . 

1, 1,2,2-Cl4-ethane 
·ditt1•i?.:;o@,1&oet~he••••t••Y·•····················· · 
dB-Toluene 
~rolnotfoot~ij > / 
ACID EXT 
• N-Nitrosodimethylamine 
phenol 0. 1 ug/L 

. 1:31st2 .. cri101§e1fu,1)it11~>•••••••·· •·•·•> <• .Lo.tnr ... •••••••••••ug1t >>· 
2-Chlorophenol O. 7 ug/L 
i,~Qietll(>~~ > > i . / µgll.i . 
1,4-Dichlorobenzene 2 ug/L 

B2-A(D) 

< 
< 

f;24pi~hie>r~~•••Y•••••••••• >•••• ··•·••••••·•·•··•·•t2 •••••••••••••••• ••t••••••iJQ4.•••••••••·•··,c•••••ii•·••••••• 
Bis(2-chloroisopropyl)ether 0.5 ........... ulJIL .. . 

•·tte>ca<;Hi~ti~\ >•• •••••••••••••••>••••••t••2 < •••••••••••yivl;L<• 
N-Nitroso-N-Propylamine 0.1 ug/L 

·•Nitro6,ozi#.e >••••••••••·•· ····•·.)•·•·•· r<•••••••••••••••••·•·•<•·•·••••••••••••2··< r og11..>>•• 
lsophro~e 4 ug/L 

~+Nitf~~er(>tf < ••·•x >••••••• o.t •••••••• •••••··•••••iigff.;••••••••••••·• 2,4-Dimethylphenol o. 7 ug/L 
,i«2+§~,ij~i>ffliti~ r < > o.a ug/L ·· 
2,4-Dichlorophenol 0.2 ug/L 
j;~JfJi~hl()r'~~ t < g Y > ··4gt~) 
Naphthalene 0.3 ug/L 

••H~~iji~()tjQf*1imii < / >>>•·••·•i•• ~ f > >•••••••••9~i·• ... · 
4-Chloro-3-Methylphenol 0.4 ug/L 
l-iEtltachl()l'9P~~htlr~ < l < #IQ ... 
2,4,6-Trichlorophenol 0.2 ug/L 

BASE/NEUTRAL 
2-Chloronaphthalene 0.9 

•Ace#11>titt1~oi >•••••>•· ········· <•••••••••<••••••···•·•·•···at 
Dimethyl phthalate 0. 1 

••?,,SQ!nitJ'~1~ J ••••<•••< /011 
Acenaphthene o. 7 

?:i&Qlr1mihl91I r r•• t 911 
2,4-Dinitrotolulene 0.5 
··~~itf§phi~i ¢4 
Fluorene 0.3 

·•1+ct1tm'<>i>t1Wi11- Iwa t 
Diethyl phthalate 0. 1 

t,~p1rj1frijf~StMttjy1pij~I t•••·••<•ois••••••••· •• 
N-Nitrosodiphenylamine 0.9 

••+@r9~h~yt~ijy@~ ? <•·•· ?§~t 
Hexachlorobenzene O 
··~actit@:()!:)ij~9I }/) ))?••••·•·• ......... \Qh .•••••• 
fit1enanthrene · · · · ····· o.3 

Di-n-butyl phthalate 
}l:li~¥@10~ < · · · ·.· · · 

B2-B(D) 

< 
< ... 

< 
B2-C 

< 
B2-D B2-E 

< 
B2-E(L) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
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Dewline B2 Sites (Water) 

Parameter MDL 
Fluoranthene 0.2 

Benzyl butyl phthalate 0.6 
... ~.s· .. t>i¢ht<>i'~i~i6~r••••<•••••·•············· 
Benzo(a)Anthracene 0.2 ug/L ¢~,y~ > .·. .. . . . . . . . . . . . . . ct~ c > qg11.. 
Bis(2-ethylhexyl)phthalate 0.4 ug/L 
pt+tji~tyt phtbalat$ . QA .... · ug11... 
Benzo(b)fluoranthene 0.4 ug/L 

~t«1<)ri4r<#~tti&f'le f ••••••••·•••>··•···· ···•••• .. •···(j~-i•••••••••· 4~•••·•··· ••·•· 
Benzo(a)pyrene 0.5 ug/L 

••~i«t~2;~p*d1Pvi~ t• <••>>••· ··o;e•··· r ..•. µq!t••• 
Dibenzo(a,h)anthracene 0.4 ug/L . . . 
~rt:fu(ghl)p~r,lirii < <•• <••••••.··•.•••••••·•• <);* •····· ·•····. · qgJL>····· 
d5-Phenol % 

<25SNft?~~6zini < t ?<>•············· •····· 
2-Fluorobiphenyl 
g;~;~s1J1tjrom~n91••••<><•••••·········· ... ·.· 

B2-A(D) B2-B(D) B2-C B2-D 82-E 82-E(L) 
< < < 



Dewline 82 Sites (Water) 

Parameter MDL Units 
METALS 

mg/L 
Selenium 0.005 mg/L M&cdry .·.· · · · · ·. ·. ·.·.·.·.·. ·· ·.·.·.·.·.·.·.· ·.· · · <>:® ug/L 

Barium 
aervt11um 
Cadmium 
Chromitim > · · ... · · · 
Lead 

0.01 mg/L 
. . . . ········· ···.···· QiOQ!) r mg/L;; / 

0.01 mg/L 
·· .· .. · >< o:ot •••• fnglli >. 

0.1 mg/L 

mDil > 
mg/L 

r••••••·••Y~<·•······· ug/L 

. N<ill4> 
ug/L 

•·•·•••·•·•·•·.·•• .............. ·•· I.U••········· Y)tiQ,'l4 •• ><• 
ug/L 

•.• ~g(fJ > 
Ug/L 
qo14C··• 
ug/L 

.IJg/1... 
ug/L 

. ijQ/l.:< ... 
b-Endosulfan 10 ug/L 

·gi@~,,~n $U11ij~ ><••. ••t>>••>••·••••••··••••10•••••••·· · .. ········· i.iQ!l..•·········· · 
Endrin 10 ug/L 

.•~fl(jff#••~tcw6~>·· ><····· ··•·>< ·············•· 1~{••••/ > •• Jiitt:>r. 
Heptachlor 1 O ug/L 

•B~itiliEp§¥~ >••·• <>t•<·••··•·•••·••·•••••lP>••· \ 1.1~> 
Toxaphene 300 ug/L 

VOLATILES 

••¢1fME!than,./•<>•••••••••·• ·••··•·····•••• .... <t••·••.••••·•••//2.2 ••······· ~~f•·•••· 
Vinyl Chloride 2.9 ug/L 

.·J;JrfMethini\••••>• >>••••••> >+•••+••••••••j4 \ ligll.: )•· 
Cl-Ethane 2.5 ug/L 

¢1~a+M~6g . t iP#~ ? •f u~ x 
1, 1-C12-Ethylene 0.36 ug/L 
.tt~Hvt~o,~@,@if : gl.~<• • t,~x.>· 
trans 1 ,2-C12-Ethylene 0.42 ug/L 

tiiP!l@nBJjfftlt::t::t:H\IIJIHt•mit : ~18 < 
Chloroform 0.36 ug/L 

1;t~1tPJ~S~hihittr:,:::1:::::n:::t::::irn::::::::: ::11 r µiffi >? 
1,2 Cl2-Ethane 0.39 ug/L 

B2-F B2-G 

~rt>ptj•:ttrlffliiMlffif t•::ru: •> < < :q;ii :: Hi~? c .. ·•••n 1..,.. ....................... \Fl' .... ,.... ............. i ....... •tl8' ... 
Benzene 0.2 ug/L 

:,:;1+¢!~±er~EJJJJU::tt•HJC:If!f!Yt)lt ijg4f Y 
C13-Ethylene 0.3 ug/L 

1r9ft±!!iji":::rn:::::::J:ttjJ:::::::::::::::::::: mi u ~It :: 
2-CI-Ethylvinyl ether 2.0 ug/L 

·~jj4:itmt+er~wiijiJt:::::::::::::r::::::::::::: :::«~: :::: @1; u 
Toluene 0.4 ug/L 

Jrllt1 ;J8it8er1111::::::u::t:::Jti >ra:r: :: /914/ 

B2-H F-BLANK T-BLANK 
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Dewline 82 Sites (Water) 

Parameter 
1, 1,2-Cl3-Ethane 
·¢1Qi24.AetHane.·· <> 
Cl4-Ethylene 
c,;:;eenzene 
Ethyl Benzene 
Brc,rlt<)form . 
1, 1,2,2-Cl4-ethane 
~ ... t;?,oi¢h1or()')t~ne>r 
dB-Toluene 
8romoftuoro6~ij > 

ACID EXT 
• N-Nitrosodimethylamine 

MDL 

phenol O. 1 ug/L 
~1«?fctt1or&1fry1>«6~>· · <·.·· trs ···· > ijg& > 
2-Chlorophenol 0. 7 ug/L 
j.3---Qi§hlofoben~ < qgll./ > 
1,4-Dichlorobenzene ug/L 
1;2.;p1ctt1§r~oz~ < · ug/L · ··· 
Bis(2-chloroisopropyl)ether ug/L 
He>cachloroetfiane < . . . ygtt:. 
N-Nitroso-N-Propylamine 0.1 ug/L 
Nitto6e~ie.n~ / .·.. ···• > · > 2 \ > \ . ijjl.. 
lsophrone 4 ug/L 
?f filitl'Clpher1()1 / · .·. < > d)t / uQlt / •· 
2,4-Dimethylphenol O. 7 ug/L 

82-F 

J31iitf9tj1<>t~~>m!tfi~e > > o;a > yQ!18 > ••·• 1·~ " .......................... .... 
2,4-Dichlorophenol 0.2 ug/L 

f,?.14±Jr!gtj19r~~~ n••········································~· J••• ? 4~··········· Naphthalene 0.3 ug/L 

••Bexacri1oro1:>utia1erie•••• ><·•·••J•••••• r·• <2 >•••·•••·•·· \••··••MgtJJ••••·•·•······ 
4-Chloro-3-Methylphenol 0.4 ug/L 

11~ac1t1oi&:i@pijot*1i~•••••••••••••• J •••••••·••·2• •• y•••••• >••••••vQII..•••••••••••••• 
2,4,6-Trichlorophenol 0.2 ug/L 

BASE/NEUTRAL 
2-Chloronaphthalene 0.9 ug/L 

··Ac~.apti1tiyter1i•••••••••••\r <>•••••••·••·•<••••·•••••<·•··••o..t•••·• •· JI~••••••··•••·• 
Dimethyl phthalate 0.1 ug/L 

?i~Qtrjftj'()fc:>@!g ] f •••• }Qi~ . i i y;i(;·············· 
Acenaphthene O. 7 ug/L 

t,+-Qlrlijr<i6irlttr;;: r u 011••••••·•••· <·•···•tigJt<••••····,<: ......... / .............. 
2,4-Dlnltrotolulene 0.5 ug/L 

ttN!~fitj,nP!Ui:1:J::t:]J]J\\\/: i g' <•••• +i ij~>> 
Fluorene 0.3 ug/L 
!iP.~!iiijjijyiljij~)t•J' qlj QQ{b J 
Dlethyl phthalate 0.1 ug/L 

1:111n,~rffj2ffl,jtji!ptjlfflb:J:: 1;1 J Yti<•·•• 
N-Nltrosodiphenylamlne 0.9 ug/L 

llt9m161il~ijiiJtlf H q;3: l J lit < 
Hexachlorobenzene O ug/L 
~~ij@rlfj~J:J::::::::::::, ,, mt u:::: :ytiiJ 
Phenanthrene 0.3 ug/L 

Aiwac~tj~( :: .. ::,,::::::'. :.:::i:::::rm1? \f'(\i~ : 
01-n-butyl phthalate 0.1 ug/L 

Ir~1n,i .<r 

82-G 82-H F-BLANK T-BLANK 
< 
< 

97 
110 
100 



Dewline 82 Sites (Water) 

Parameter MDL Units 
Fluoranthene 0.2 ug/L 

:111,rt:t:: : •r:::r,::: •••::::::::1t1r:t:]t~1t1 1amc 
Benzyl butyl phthalate 0.6 ug/L 
~~;~s~~~~::::: ?t:t:JJ/::,,:wrnr: >••'•.•••> /·.,.,. 

BenzO(a)Anthracene 0.2 ug/L 
¢6~?· •••••••••••••••••••···••,•· <n• t•••• Pit V ·. uglli•••·•·••• 
BIS(2-ethylhexyl)phthalate 0.4 ug/L 

•P!t6fi#! ~ttia1~•••••••• ••••••••••••• :: %\3M +. ,.• ,, ..• 1JQ11;.·•···, 
. eenzo(b)tiuoranthene o.4 ~,9!~ ............ . 
:•-»1t9ir1«~=:: • •:::::::::1:•••:•:••1::r:::::1i1t=:: rr µgm • 
BenzO(a)pyrene 0.5 ug/L 

::IRJl@Bfri!it... :1:::::::1::•:::::::::tr:wil] t ijijl. t 
DlbenzO(a,h)anthracene 0.4 ll~ 
Jlmltiti-i ••::• :Jif[lttlfwitf l Mll 
d5-Phenol !!~!!?~!':i••>•• ? :<······ 

~;J\jfmt,ijr§rn~;151•••••< u < > 
d-14-p-Terphenyl 

82-F 82-G 82-H 
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APPENDIX D R~l\W."ll ASSURANCE/QUALITY CONTROL 

D-1 QA/QC WATER 

Water samples were collected at seven locations (Figure 6.1) throughout the site and 
all were submitted for full or partial analysis. 

For BAR-2 the QNQC program for water consisted of: 

!ll 1 trip blank analyzed. 
2 1 fie1d blank ana1yzed. 
3 1 field replicate sample anal_yzed. 
4 1 laboratory duplicafe salll_pie analyzed. 
5 surrogate recoveries for alf samples analyzed for organics. 

The single field replicate sample fulfils the QNQC requirements for field replication 
of water samples as defined for this project. 

Results for the field re"licate water sample (B2-B(D) show close correlation with the 
original sample (B2-A except in the case of volatile organics. For these parameters 
a considerable amoun of variation is indicated between samples which indicates that 
the methods of sampling introduces a degree of variability to the data. 

The laboratory duplicate of B2-E. (B2.-E{L) was only.analyzed for .metals. Metals 
present were found at near detectmn bmits so companson 1s not vabd. 

Results of field blank analysis indicate the trace presence of chromium and two 
phthalates. The phthalates are attributed to trace contamination introduced from 
plastjc m~tetjal,. such as . gloves,. during sampling and have been taken into 
cons1derat10n m mterpretat1on of oata for other samples. 

The trip blank results indicate that contamination was not introduced during shipping 
and handling of samples. 

Surrogate recoveries are acceptable according to guidelines set out in the relevant 
analyttcal procedures (EPA Procedure 6240 and EPA Procedure 6270). 

D-2 QA/QC SOIL 

Soil samJ?les were collected at thirty-three locations throughout the site (Fi.gure 6.1 ). 
Samples lrom thirty-two of these locations were submitted for full and partiar analysis. 
A summary of soil QNQC parameters is as follows: 

1 3 field duplicates collected 
2 3 field duP.licates analyzed 
3 5 field replicates collected 
4 4 field replicates analyzed 
5 6 laboratory re_plicates analyzed 
6 1 method blanlc analyzed 
7 1 matrix spike analyzed 
8 surrogate recoveries for all samples analyzed for organics 

The quantity of field replicates and duplicates analyzed satisfies the QNQC 
requirement for field replication and duplication of one m ten soil samples. 

Data for duplicate and replicate samples indicates that the soils that have been 
sampled are relatively homogeneous and that sampling methods have not introduced 
much variabili~. However, a relatively high degree of variability was encountered for 
volatile organic compounds in BZ-1018 and the replicate (B2-1018L). A significant 

D-1 



difference also was detected for PAH compounds between B2-1019 and the replicate 
(B2-1019L). 

The method blank for soils was only analyzed for metals and TPH. Results are 
acceptable since none of these parameters were detected. This indicates that 
contamination by these constituents was not introduced during analysis. 

Surrogate recoveries are acceptable according to guidelines set out in the relevant 
analytical procedures (EPA Procedure 6240 and EPA Procedure 6270). 

D-2 
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APPENDIX E RISK ASSESSMENT 
E-1 OVERVIEW 
E-1.1 ASSESSMENT METHODS 
The methodology used to assess the potential risks of contaminants found at the 
BAR-2 site was oescribed in Volume 2, Section 3.3.1 entitled, Risk Assessment Study 
Approach. This methodology was categorized according to data evaluation ex_posure 
assessment, toxicity assessment, and risk characterization and results from the BAR-2 
risk assessment are similarly organized in the following subsections. 

E-1.2 GENERAL ASSESSMENT DATA 

Risk assessment data which were common to all 21 DEW Station Sites were not 
repeated in each site report but rather they were documented in Volume 2, Section 6.0 
entitle~,._,. General Risk Assessment Data. General P.athway equation variables used in 
the BAK-2 exposure assessment were described in Vofume 2, subsection 6.1 and 
detailed in Volume 2, Appendix B. References to toxicity information used in the 
BAR-2 toxici!)' assessment were also described in Volume 2 but in a seP,arate 
subsection, 6.2. This general data documented in Volume 2 has been repeated in the 
present volume only where necessary to clarify results. 

E-2 DATA EVALUATION 
E-2.1 CONTAMINANT MAP 

The areal extent of each contaminant was estimated qualitatively based on the field 
observations and the geological and hydrological data presented m Section 3.0. Only 
at the Landfill A location were contaminants identified in a sufficient number of 
samples to permit contouring of concentration maps as described in Volume 2. Areas 
covered by contaminant sites such as landfills, outfalls, POLshpallet lines and stain 
areas are shown in Figure E-1. For each of these sites, t e areal extent of all 
significant contaminants was estimated along with the associated average concentration 
to provide the required inputs for the exposure assessment. 

E-2.2 SUMMARY OF SIGNIFICANT CONTAMINANTS 

Laboratory results and implications of these results for all contaminants found at 
BAR-2 were described in subsection 6.0. The examined sites were assessed and 
contaminant concentrations in both soil and water were compared with Canadian 
Federal and Provincial clean-up criteria. Laboratory data were reviewed in terms of 
concentrations calculated, error estimates, and mimmum equipment detection limits 
and then compared with background values and government regulations and guidelines. 
The assessment criteria and rationale were previously descrified in Section 3.0. 

A summary of the significant soil contaminants found at BAR-2 is given in Table E-1. 
Each locatmn shown m Figure E-1 is listed in this table if a significant soil contaminant 
concentration was found from the lab analysis. As may be seen, twelve contaminants 
were found in one or more locations and the number of contaminant concentrations 
found to be feater than the method detection limit (MDL) in any one location varied 
from 1 to 1 . Four contaminants barium, nickel, arsenic, and mercury were found 
generallY. throumout the site. P AHs included eleven different P.Olynuclear aromatic 
fiydrocarbons wnich were evaluated as a group. Silver was founcl in onlY. one sample 
at a concentration less than MDL and was therefore not included in Table E.1. 

Seven water samples from the POLs, landfills and site ponds were analyzed and 
contaminants were found above MDL concentrations in all samples. A low 

E-1 
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-------------------

TABLE E-1 - SUMMARY OF SOIL CONTAMINANT LOCATIONS: BAR-2 

SIGNIFICANT SOIL CONTAMINANT (No. of sample results > MDL) 
LOCATION 

Arsenic Seleniu Mercury Barium Lead Nickel PCB TPH PAH Toluene Pentacblorop 
m henol 

Landfill A 13 5 9 13 3 13 - - - - -
Landfill B 2 2 - - - 2 2 - - - -
POL 1 5 2 4 4 - 5 2 4 - - -
POL2 2 - 2 2 2 2 - 2 2 - -
Pallet Line 1 5 - 4 5 2 5 - - 4 1 1 

Sewa2e Outfall 5 3 3 5 - 5 4 2 2 2 --
StainArea 1 4 2 4 4 4 4 4 - 6 3 -

<REP>9011V4. Til 



concentration of barium near MDL was found in all samples. Volatiles trans 1, 2-C12-
Ethylene, or C13-Ethylene were found in six samples while benzene was found in two 
samples. The sample without volatiles contained N-Nitrosodimethylaminephenol. 

E-2.3 EVALUATION FOR EXPOSURE ASSESSMENT 

Contaminant data identified in Subsections E-2.1 and E-2.2 were evaluated in order 
to determine the requirements for each pathway analysis. A summa!"Y of soil data 
required for the exposure assessment is presented in Table E-2. For each 
contaminant, the concentration ranges from lab data and comparative data are listed. 
Comparative data includes the mmimum lab equipment detection limit (MDL), 
backgro_und concentrations and cleanup guidelmes, all previously described m 
Subsect10n 6.0. 

The parameters used in the pathway analysis include contaminant concentration and 
its areal extent, and an estimated e~osure for each receptor being analyzed. The total 
contaminated area shown in Table E-2 is the sum of individual areas from the different 
locations previously identified. These areas define the contaminant concentration 
above background levels though for the purposes of risk assessment all contaminated 
areas were included and the results were then interpreted for background impacts. 
Four contaminants were identified over large areas, however, only nickel was found at 
concentrations greater than background over a large area. 

The exposure fraction given in Table E-2 is the fraction of time a receptor may be 
exposed to the contaminated area based on criteria defined in Volume 2. For 
example, 75 percent of the workers' time is SP.ent in the main camp area. The native 
exposure fractions may vary from those of workers because they are based on different 
cnteria. For the BAR-2 contaminant locations., the native was assumed to spend more 
time in the beach area near POL 2 although his camp was placed in the same location 
as the worker. Exposure fractions are nol additive, because some contaminant areas 
overlap. Caribou are assumed to graze on site for 10 days a year and in the 
contaminated area for a percentage of time equal to the rat10 of contaminated to 
complete site area. Tlie final receptor pathway analyzed was for vegetation, 
sp~c1fically grasSf?S\ and the percent of contaminated area covered with vegetation was 
estimated from f1e1d notes. 

Low water concentrations of barium, ethylene volatiles, benzene and a phenol were 
identified in surface ponds on site. Contaminated streams below the landfills were 
assessed for exposure to caribou and natives camping on site. Though contaminants 
were present at low concentrations they were slill assessed for the potential 
bioaccumulation in caribou which could then be eaten by people. 

E-2.4 UNCERTAINlY ASSESSMENT 

Uncertainties associated with the data evaluation were described in Volume 2 including 
strategies to identify all contaminant locations, the laboratory errors, and the limited 
background sampling. Such uncertainties specifically associated with the BAR-2 data 
were described m Section 3.0. For those contaminants identified at concentrations 
above background, the areal extent of contamination was conservatively estimated to 
ensure an over-prediction of risk, rather than an under-prediction. Two background 
samples were analyzed (with one replicate) and six significant metal contaminanis were 
found at concentrations above those noted in the oackground samples. Barium and 
selenium concentrations were not, however, above the typical range of background 
concentrations in the region as identified in Section 3.0. 

Finally, although the water sampling was limited, some contamination was found in 
surface ponds. Water quality may cllange depending on environmental changes and 
therefore there may be large uncertainlies in assuming the samples anal~ea were 
representative. Sediments which may affect aquatic life were not anal}'?ed and the 
potential for mercury to migrate into such sediments was evaluated qualitatively as 

E-4 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



- - - - - - - - - - - - - - - - - - -
TABLE E-2 - SOIL DATA EVALUATION FOR EXPOSURE ASSESSMENT: BAR-2 

Contaminant Cone. Rane:es (m2:/k2) Pathway Analvsis 

Contaminant Comparitive Data Total Wort< Native Caribo 'JI, Remarks 
Lab Contamin ... l!JPOO u Area 

Data ated l!JPOO ""' l!JPOO with 

MDL Bac:t- Guiddi 
Area (m\ ""' p....,.; un, Vegeta 

p:ound 
p....,.; on p....,.; lion 

""" on on 

2 
Barium 9S-240 1 lllO- lllO- 20,000 O.® 0.15 0... 100.000m < bactgrow,d 

210 2000 

Lad 11-1900 10 <10 - S),000 0.07 0.15 0.01 60 Hoc """ ;n POL 2 

Nae! lHS s 20-34 50-500 110.000 O.® 0.15 0.02 6S w ........... tbrou9hn&.it .... 
2 

Anenic L7-24 0,1 S-14 10-SO 69,000 O.® 0.15 0.02 6S 0... 60,000 m < ""'""-""' 
Memiry o.0o>.,1 o.o.s o.~ 0.2-10 1,500 0.07 0.10 0.02 0... 100,000 m 

2 
< baap:ound 

0.18 

Sda,;um O.H o.s 0.7.0.8 1-10 s,soo 0.0) 0,0) Low conccntrationa 

TPH 3-ZJO 1 100- 20,000 0.0.S 0.08 0.009 Low concmtcacionl 

sooo 

PCB 0.02- 0.01 0,1-10 27,000 0.0li 0,12 0.01 70 

0.Sl I 

PAH 0.0.S- 0.02 1-200 28,000 0.0) 0.0.S 0.003 - nc!Mdual PAiu 

o.,s 

Toluene 0.007- 0.00'! 0.1-30 IS,000 0.0.S 0.0.S 0.004 

0.24 

Pmtxblc>roph 0,)2 I 0.11 0.1-S 3,000 One Nmple ., Pallet Line 1 

mol 

<REP>9011V4.T72 

'. 



mercury is known to biotransform in sediments. Althoug!i only low concentrations of 
mercury were found, samples located in Landfill A and-POL 2 are near the beach. 

E-3 EXPOSURE ASSESSMENT 
E-3.1 EXPOSURE PATHWAYS 

Exoosure pathways were analyzed for each of the significant contaminants described 
in Subsect10n E-2.3. All potential pathways by which contaminants are transported 
from the source to the receptor were described in Volume 2 for humans fauna, and 
flora. Those relevant pathways through which BAR-2 contaminants can affect natives 
included soil, air, wafer, and caribou mediums leading to dermal, ingestion, and 
inhalation forms of intake. Worker pathways did not include water and caribou 
mediums. The contaminant concentrations used for the air inhalation pathway were 
derived from soil contaminant concentrations assuming uptake of soil dust through 
such mechanisms as wind action. Water _pathways were based on water contaminant 
concentrations anajyzed in field samples. Fauna pathways also included flora ingestion. 
Caribou from the Yorcupine Caribou herd, as described in subsection 3.2.4 were used 
as surrogates for estimating fauna risks. Finally.,....contaminant uptakes throu_gh soil 
were evaluated in order to estimate flora risks. 1 ne vegetation cover in the BAR-2 
site w~s pr~viously d~scribed in Subsection 3.2.3 and grasses were used as surrogates 
for estlmatmg flora nsks. 

Locations without vegetation were _generally noted during the field survey and 
documented in the sample site descnptions given in Appenaix A. It was noted for 
example that the area was characterized by a nearly continuous cover of vegetation 
except in disturbed areas. Where vegetation cover was evident the potential flora risks 
from contaminant uptakes through soil were estimated. 

E-3.2 EXPOSURE INTAKES 

Results from the pathway analysis of BAR-2 site contaminants for native exposure are 
presented in Table E-3. For each relevant pathwax, the contaminants are identified 
along with the chronic daily intakes calculated ror both carcinogenic and non­
carcmogenic effects. A range of values was calculated for the chronic daily intakes to 
corre~ponq. with a potential range of exposure input parameter values previously 
descnoed m Volume 2. 

Chronic daily intakes for natives were calculated for contaminants transported by five 
principal pathways as shown in Table E-3. Intakes were estimated for each significant 
contaminant found on site except for lead. Risk estimates for lead were oased on 
cleanup rather than toxicity criteria as further described in Subsection E-4. 
Contaminant intakes for woriers were calculated using only: the first three P.athways 
namely, ingestion in soil, dermal contact with soil, and inhalation. The total worker 
intakes were less than those for natives and therefore separate results were not 
presented. 

One lead hot spot of 1,900 m~g in POL 2 was identified and the potential for both 
acute and chronic risks was evaluated. 

The e~osure intake results from the fauna pathway analysis are given in Table E-4 
in a similar format to that used for human exposure intake results. An additional 
pathway, ingestion of grasses, was evaluated for caribou. As discussed in Volume 2, 
only non-carcinogenic intakes were evaluated due to lack of environmental toxicity 
data. 

Toxicity criteria for plants were available for arsenic, nickel, lead and PCBs and the 
corresP.onding concentrations in grasses covering the contaminant areas were estimated 
at 0.4, 2.0, 1 r, and 0.005 mg/kg, respectively. 
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TABLE E-3 BAR-2 SITE: NATIVE EXPOSURE INTAKE RESULTS 

Pathway Contaminant 
Chronic Daily Intake Range 

(1 O"' m11t c1av> 

Carcinogenic Non-

Elrecta carcinogenic 

Efrecta 

Ingestion ol Contaminant In Mercury 0.0001 

Soil llorium 0.6 .._, IOllic IOllic 

DH 0.1 

PCB 0.0002 . 
Aaenic 0.03 0.03 

Temme . 0.00003 

llicbl . 0.1 

PAH 0.00003 0.0003 

Sdenium 0.00007 

Pmr.acbloropbenol 

Dermal Conl3CI widl Wm:ury 0.007 

Contaminant in Soil 1!11,rium 31 

Laci !Ollie rolic: 

lP.H . s 
PCB 0.01 . 
Ancnic 2 2 

Taluene 0.002 

Jllotcl s 
PAH 0.002 0.02 

Sdonium 0.004 _., 
. ...,.benol 

Inhalation ol Airborne Mercury 0.01 

Contaminant llllrium 18 

l.acl !Ollie toxic 

1PH 3 

PCB o.oos . 
Ancnic 1 1 

Tlllueac . 0.0003 

Jllotcl 4 4 

P.AH 0.002 0.02 

Selenium 0.0001 

l'mtacbloropben 

Ingestion o( Contamir>anl In 1!11,rium 0.3 

Water Anenic 0.2 0.2 

Ethylene ...._ . 

Ingestion of Contaminated Mercury - 0.002 

Caribou TPH - 10-12 

PCB 0.00006 . 
Arsenic 0.0001 0.0001 

Toluene -
Nickel . 0.002 

PAH 0.000004 0.00004 



TABLE E-4 BAR-2 SITE: CARIBOU EXPOSURE INTAD RESULTS 

Chronic Daily 
Pathway Contaminant Intake 

( 10-' mg/kg day) 

Non-carcinogenic 

Effects 

Ingestion of Mercury 0.0007 

Contaminant in Soil Nickel 0.2 

Lead 1 

TPH 0.2 

PCB 0.0003 

Arsenic 0.07 

Toluene 0.0002 

PAH 0.001 

Inhalation of Airborne Mercury 0.0008 

Contaminant Nickel 0.3 

Lead 1 

TPH 0.2 

PCB 0.0003 

Arsenic 0.08 

Toluene 0.0001 

PAH 0.001 

Dermal Contact with Mercury 0.04 

Contaminant in Soil Nickel 13 

Lead 58 

TPH 10 

PCB 0.02 

Arsenic 4 

Toluene 0.01 

PAH 0.06 

Ingestion of Mercury 0.9 

Contaminated Grasses Nickel 18 

Lead 57 

TPH 1700 

PCB 0.03 

Arsenic 4 

Toluene 0.1 

PAH 0.3 

Ingestion of Arsenic 0.04 

Contaminant in Water 

<RBP>9011V4T. 74 
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E-3.3 UNCERTAINlY ASSESSMENT 

Data evaluation uncertainties included the strategies for samP.ling, identification of 
contaminant location, laboratory errors, and the limited background sampling as 
described previously in subsect10n E-2.4 Further uncertainties in the exposure 
assessment were generally described in Volume 2. For exam_nJe the range of values 
used to estimate exposure for each pathway were presented. These data ranges were 
used as input for a sensitivity analysis of the e~osure assessment in order to determine 
the corresponding impacts on chronic daily intakes. 

Exposure of workers and natives to the different contaminant areas was based on a 
conservative distribution of a worker's time at each area as described in Volume 2. 
Fauna and flora exposures on site were also evaluated. For each potential receptor 
the reasonable maximum exposure to a contaminant transported over all principal 
pathways was estimated. Results could therefore be used directly in the nsk 
assessment where risks associated with a particular contaminant are summed over all 
pathways through which the contaminant may be exposed to the receptor. 

The higher values for the sensitivity results given previously in Table E-3 were 
subse@ently used for the risk assessment in order to represent a maximum exposure 
level. Such levels were then evaluated to determine the reasonable maximum exposure 
for one. particular receptor given each of the potential pathways for a particular 
contammant. 

The extent of contaminant migration was based on analysis of limited data from the 
field survey. In some locations the data was used to find closure on the areal extend 
of a contaminant, however closure was often qualitatively estimated through 
assessment of the geology and hydrology data. The resulting estimate of contaminant 
areal extent was conservative in order to over predict the contamination area and 
therefore over estimate the potential risk. Mercury barium and arsenic were found 
throughout the site at concentrations lessJhan that found in the background sample. 
For example, in addition to the 20 OOOm area of significant barium concentrat10ns 
greater than background, some 100,000m2 were identified at less than background. 
Due to the uncertainty associated with one back_ground sample all exposures were 
included in the risk assessment. Results were Hien interpretea to account for the 
portion of the total risk which is associated with background concentrations. In general 
all contaminant concentrations were near the lower level guidelines except for one lead 
hot spot. 

E-4 TOXICITY ASSESSMENT 
E-4.1 SITE CONTAMINANT TOXICITIES 

The ten site contaminants identified from the exposure assessment as potential risk 
concerns were evaluated for both carcinogenic and non-carcinogenic human toxicity. 
Reference toxicity data including the associated uncertainties were collated for all 
contaminants identified in all 21 DEW Station Sites and presented in Volume 2, 
Subsection 6.2. The carcinogen slope factors and non-carcinqgen reference dose 
toxicity measures from this reference are presented in Table E-5 for each of the 
contaminants. A carcinogenic risk slope faclor is unverified at present for lead. The 
U.S. EPA considers the contaminants for which no slope factors are given as less like!)' 
carcinogens. Chronic reference doses were available for all contammants except PCB 
and leaa. PCBs are considered carcinogens and due to the present lack of knowledge 
about lead, its reference dose was basea on cleanup guidelines as recommended by tlie 
U.S. EPA. 

Toxicity data were not presented in Table E-5 for the volatile ethylenes and benzene 
nor the pentachlorophenol because estimated exposures were not significant. 
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TABLE E-5 BAR-2 SITE: CONTAMINANT TOXICITIES 

Site Slope 

Contamin Factor 

ant Risk Per 

Unit 

Dose 

(mg/kg/d 
ay)-1 

Mercury -
Lead toxic 

TPH -
PCB 7.7 

Arsenic 15 

Nickel 1. 05 

Selenium -
Barium -
PAH 11. 5-

6.1* 

Toluene -

*Benzo(a)pyrene2 

**Pyrene 

Chronic 

Reference 

Dose 

(mg/kg/da 

y) 

8 X 10-5 

toxic 

1 X 10-1 

-
4 X 10-4 

2 X 10-3 

3 X 10-3 

7 X 10-2 

3 X 10-2** 

2 X 10-1 

Caribou Grass 
Safe Safe 

Dose Concentr 

(mg/kg ation 

day) (mg/kg) 

1 X 10-3 -
1 X 10-2 7 

70 -
2 X 10-2 3 

5 X 10-1 7 X 10-1 

2 X 10-2 3 

- -
- -

3 X 10- -
2* 

3 X 10-3 -
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A gotential acute exposure to lead was identified. Acute toxicity data is not published 
i-9 lRIS at this time and lead cleanup guidelines were used to evaluate the potential 
nsk. 

The environmental risk assessment was based on a review of the limited toxicity data 
to determine safe levels of contaminant intake or ambient concentrations for caribou, 
and grasses. Safe intake values were available for seven contaminants based on 
eXP,osure to dairy cows, and plants and these values were assumed representative for 
caribou, and grasses as given in Table E-5. 

E-4.2 UNCERTAINTY ASSESSMENT 

Uncertainties associated with the carcinogenic and non-carcinogenic human toxicity 
data and the environmental toxicity data were generally described in Volume 2. 
Specific impacts for the BAR-2 confaminants are summanzed in this subsection. 

Arsenic is classified by the U.S. EPA as a known human carcinogen. PCBs, lead, 
nickel,, and benzo (a) pfiene, a P AHbare classified as probable carcmogens based on 
anima1 data while cadmium is a pro able carcinogen based on limiteo human data. 
The chronic reference doses were based on vazying uncertaintY, factors depending on 
the contaminant as described in Volume 2. The largest uncertainty factor of 3000 was 
associated with ~ene, a P AH. Pyrene was used as a surrogate for all non­
carcinQgenic P AHs found on site because it is associated with a conservative reference 
dose. The TPH chronic reference dose was based on an acceptable daily intake value 
for petroleum distillates. TPH is a mixture of many components wliereas toxicity 
values are estimated for specific components and therefore an acceptable daily intake 
for a mixture of petroleum distillates was used as a generic reference. 

E-5 RISK CHARACTERIZATION 
Results from the BAR-2 site exposure assessment presented in Subsection E-3 and 
toxicity assessment presented m Subsection E-4 were integrated in order to 
characterize the site-specific risk. As described in Volume 2, Secfion 3.0, the methods 
for characterizing_ non-carcinogtl_nic risk are different from those used for carcinogenic 
risk. The quantification of BAR-2 site risk has therefore been segregated according 
to these categories as presented in the following subsections. 

E-5.1 CARCINOGENIC RISK 

Native carcinogenic risks were estimated for contaminant intakes from each of the 
relevant P.athways identified in the exposure assessment. Worker risks were less than 
native risks based on the conservative native e,mosure assumptions and therefore 
native risks provided the maximum potential indiviaual risks. The chronic daily intake 
estimated from the exposure assessment was multiplied by the slo~ factor identified 
in the toxicity assessment in order to quantify the carcinogenic risk."This risk is defined 
as the incremental cancer risk over the lifetime of a native who is exposed at the 
BAR-2 site. 

Lead is considered a potential carcinogen by the U.S. EPA however a slQPe factor has 
not yet been determined and therefore the Uuebec Soil Contamination Guidelines for 
cleanup of lead were used as recommended to characterize the risk. Lead 
concentrations in soils varied from 11-160 mg/kg for all locations except POL 2 where 
lead concentrations varied from 96-1900 mg7kg. These values were compared to the 
guideline of 600 m~g for implementing corrective measures or restrictmg land use. 
Based on these _&.ujae9nes'p there may be potential for health risks from the 
approximately 18,UOO m of OL 2. Otherwise the risks from lead were considered 
small. 

Results have been summarized jp Table E-6. and as mID:'. be seen the total carcinogenic 
risk was estimated at < 5 x 10 . Based on the U.S. EPA site remediation goal of 
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TABLE E-6 BAR-2 SITE: NATIVB CARCINOGENIC RISK ESTIMATES 

Pathway Contamin Chronic Slope Risk 
ant Daily Factor 

Intake Risk per 
(lo-' Unit Dose 

mg/kg (mg/kg 
day) day)-1 

Ingestion of Soil PCB 0.0002 7.7 2 X 10-9 

Arsenic 0.03 15 5 X 10-7 

PAH 0.00003 11.5 3 X 10-10 

TOTAL 3 X 10-7 

Dermal Contact of PCB 0.01 7.7 8 X 10-8 

Soil Arsenic 2 15 3 X 10-5 

PAH 0.002 11.5 2 X 10-8 

TOTAL 2 X 10-5 

Inhalation of PCB 0.005 7.7 4 X 10-8 

Airborne Arsenic 1 15 2 X 10-5 

Contaminants Nickel 4 1.05 4 X 10-6 

PAH 0.4 6.1 2 X 10-6 

TOTAL 3 X 10-5 

Ingestion of Arsenic 0.2 15 3 X 10-6 

Water 

Ingestion of PCB 0.00006 7.7 5 X 10-10 

Caribou Arsenic 0.0001 15 2 X 10-9 

PAH 0.00004 11.5 5 X 10-10 

TOTAL 3 X 10-9 

BAR-2 Site Total Carcinogen Risk 5 X 10-5 

-
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reducing cancer risks below 104 , the BAR-2 carcinogenic risk is less than criteria. The 
principal contributor was arsenic intake from the dermal contact of soil and inhalation 
pathways as shown in the distribution of risk ~ven in Figure E-2. As previouslY. shown 
arsenic concentrations were less than typical background values in the region and 
therefore the incremental arsenic risk above background would be less than fhat used 
in this assessment. Carcinogenic risks for the worker will be less than those estimated 
above for the native due to the fewer intake _pathways. Sensitivity analyses were also 
carried out for native children and the final nsk results were not significantly different 
due to the inherent uncertainties in the assessment. 

E-5.2 NON-CARCINOGENIC RISK 

The native non-carcinogenic risk of the BAR-2 site was _guantified based on a hazard 
index previously descritied in Volume 2, Subsection 3.0. For each contaminant in each 
pathway identified from the exposure assessment, the chronic daily intake was divided 
by the comparative reference dose determined from the toxicity assessment. This 
hazard quofient calculated for each contaminant was summed in order to calculate a 
pathway total and each pathway total was summed in order to calculate the total 
exposure hazard index. Should the hazard index exceed unity (1.0) then the 
contaminant exposure level exceeds the reference and there may be concern for 
potential non-cancer effects. 

The BAR-2 site worker non-carcinogenic hazard index results are summarized in 
Table E-7. As may be seen dermal contact of soil contributed the largest amount to 
the risk index. Arsenic was the most significant contaminant as shown in tbs 
distribution of hazard quotients given in Figure E-3. The hazard index totals 1 x 10-
which is much less than the unity critena and therefore non-carcinogenic risk is 
considered small. 

Non-carcinogenic risks for the worker again will be less than those estimated above for 
the native due to the reduced exposure. 

The estimated contaminant intakes for caribou and grasses were compared to 
estimated safe values to characterize risk in a method similar to that used for human 
non-carcinogenic risk assessment. The sum of all hazard quotients in caribou was 
significantly smaller than the unity criterion and therefore caribou risks are considered 
small. Likewise, the hazard quotients for PCBs, arsenic, and nickel in grasses were less 
than unity. The lead hazard quotient for grasses was near unity ano therefore there 
may be potential risks to plant health in tlie locations identified in Subsection E-2.2. 
The estimated intakes for the remaining contaminants were small, however, toxicity 
information was not available and thererore risks could not be quantified. 

E-5.3 UNCERTAINTY ASSESSMENT 

The uncertainties inherent in the risk assessment were documented in each of the data 
evaluation, exposure assessment and toxicity assessment sub-tasks. Conservative 
assumptions were used to deal with the combination of uncertainties in order to ensure 
the final results were represented an over estimation of the risks. Quantitative risk 
estimates have been presented for both carcinogenic and non-carcinogenic hazards 
however the qualitative assessments and evaluations of uncertainties form an integral 
part of the results. 

The carcinogenic risks were quantified for four contaminants and qualitatively assessed 
for lead. Results were based on conservative assumptions and tlierefore actual risks 
are considered to be lower than those presented in tliis report. The carcinogenic risk 
is defined as a r.robability of develoP.ing cancer, not of dying from cancer and the U.S. 
EPA weight-o -evidence classification for each contaminant varied as previously 
described. The weight of carcinogenic evidence for lead is uncertain at this time. 
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TABLE E-7 BAR-2 SITE: NATlVE-NON.;-CARCINOGENlC HAZARD INDEX 

Pathway Contamina Chronic Chronic Hazard 
nt Daily Reference Quotient 

Intake Dose 
( 10-' (10-' mg/kg 
mg/kg day) 
day) 

Ingestion of Mercury 0.0001 80 1 X 10-6 

Soil Barium 0.6 70,000 9 X 10-6 

TPH 0.1 100,000 1 X 10-6 

Arsenic 0.03 400 8 X 10-5 

Toluene 0.00003 200,000 1. 5 X 10-10 

Nickel 0.1 20,000 5 X 10-6 

PAH 0.0003 3,000 1 X 10-7 

TOTAL 9 X 10-5 

Dermal Contact Mercury 0.007 80 9 X 10-5 

of Soil Barium 31 70,000 4 X 10-4 

TPH 5 100,000 5 X 10-5 

Arsenic 2 400 5 X 10-3 

Toluene 0.002 200,000 1 X 10-9 

Nickel 5 20,000 3 X 10-4 

PAH 0.02 3,000 7 X 10-6 

TOTAL 6 X 10-3 

Inhalation Mercury 0.01 80 1 X 10-4 

Barium 18 70,000 3 X 10-4 

TPH 3 100,000 3 X 10-5 

Arsenic 1 400 3 X 10-3 

Toluene 0.0003 200,000 2 X 10-9 

Nickel 4 20,000 2 X 10- 4 

PAH 0.02 3,000 7 X 10-6 

TOTAL 4 X 10- 3 

Ingestion of Barium 0.3 20,000 4 X 10-6 

Water Arsenic 0.2 400 5 X 10-4 

TOTAL 5 X 10-4 

Ingestion of Mercury 0.002 80 3 X 10-5 

Caribou Arsenic 0.0001 400 3 X 10-7 

Nickel 0.002 20,000 1 X 10-7 

PAH 0.00004 3,000 1 X 10-9 

TOTAL 3 X 10-5 

BAR-2 Site Total Exposure Hazard Index 1 X 10-2 
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The total site non-carcinogenic hazard index was developed by summin_g the hazard 
quotients from each confaminant in each pathway. As P.reviously discussed the 
uncertainties associated with both the exposure assessment ano toxicity assessment vary 
for each contaminant and the uncertainties associated with summing hazard quotients 
also depend on the contaminant mixture among other factors. As a first order 
~pproximation the hazard quotient was based on conservative assuq1Qtions and 
tfi.erefore presepts an over estimation of the P.Otential site risk. The BAR-2 hazard 
index of 1 x 10- is much less than the unity criterion and represents a risk for which 
even sensitive populations are unlikely to experience adverse health effects. 

Although there were uncertainties due to the limited number of water analyses carried 
outh the results were used to estimate incremental risk to caribou through water 
pat ways. 

The uncertainty associated with the back~ound sampling was discussed previously, and 
if only the incremental risk of arsenic above baclc~ound was considered, the total 
estimated risk would be reduced. The back_ground significance was a variable in 
developing cleanup recommendations for the BAR-2 site. 
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