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| Dear Mr. Smith and Ms Sterriah:

Re: 1998 Environmental Site Investigations along the Canol Road and MacMillan

Pass, Human Health and Ecologjcal Rigk Assessment of Sites along the Canol
Road.

Gartner Lee Limited and Cantox Environmental Inc. are pleased to provide the Ross
River Dena Council with nine bound copies of our final report on the 1998 Environmental
Site Investigations and Risk Assessment completed last fall at sites along the Canol Road,
Yukon and MacMillan Pass, NWT. As well, we are enclosing ene unbound reproducible
~ copy.
| The Environmental Site Investigation report by Gartner Lee outlines the detailed work
‘ completed at five sites in the MacMillan Pass area and follow-up work at three sites in the
- Yukon. The conclusions regarding site conditions and the reeommendations made for
each site is based on the field and laboratory data compiled. Environmental conditions at
each site are discussed separately and in detail.

The Human Health and Ecological Risk Assessment report prepared by Cantox
Environmental Inc. details the preliminary quantitative Tisk assessment conducted for 7
sites in the Yukon and NWT. The objective of the risk assessment project was to
determine whether or not the chemicals identified as the sites pose unacceptable risks to
humans and/or the environment.

" An .overview of our findings and recommendations are provided in the Executive
' Summary following this letter.

We trust this letter and the enclosed report meet your present needs. We continue to
 enjoy the opportunity to be involved in this project and look forward to working together
in the future. Please do not hesitate to call me at our Whitehorse office if yoy have any

questions.

' Yours very truly,
 GARTNER LEE LIMITED

T Mo

Stephen Morison, Principal
. Senior Geoscientist/Manager




Executive Summary

The Canol Road and Pipeline project was built during World War II under the direction of the US
Military. The pipeline, road and associated structures passes through the traditional lands of the Ross
River Dena and the community of Ross River is located roughly half way along the Yukon portion of the
Canol Road.

Since 1996 the Ross River Dena Council has retained Gartner Lee Limited to conduct environmental
investigations of abandoned military sites associated with the Canol project. This work has been
supported and funded by the Department of Indian and Northern Affairs Contaminants/Waste Program.
A summary of the sites investigated from 1996 to 1998 is presented following this summary. The 1998
program consisted of:

1. Detailed site assessment of 5 sites in the MacMillan Pass, NWT area;
2. Follow-up sampling and monitoring at 3 Yukon sites;
3. Human Health and Ecological Risk Assessment at 7 sites.

Detailed Site Assessment in the MacMillan Pass Area, NWT

Five sites were investigated in the MacMillan Pass area in 1998. Scope of work included site mapping,
shallow hand test pitting, soil sampling and surface water sampling where available. The site of most
concern is Pump Station 6 at MP 208. Partially full and full drums of hydrocarbon products, grease
drums, a large storage tank with crude oil tars, and a full Underground Storage Tank were found at this
site. Furthermore, several areas of hydrocarbon contaminated soils were found on site. These is a
significant amount of debris and collapsing buildings at this site which may present a human health and
safety concern. Other sites investigated in the MacMillan Pass area, although characterized by a
significant amount of surface debris, did not reveal extensive contamination.

Follow-up Sampling & Monitoring, Canol Road Yukon.

Follow-up soil sampling was conducted at two sites along the Yukon portion of the Canol Road.
Groundwater monitoring was conducted at two sites where groundwater monitoring wells have been
installed. Free hydrocarbon product was found in a new well installed down slope from the dump at MP
73 — Gravel Creek Pump Station.

Human Health and Ecological Risk Assessment

Early in the Canol Environmental Assessment project, it was recognized that although the Yukon and
Federal governments have Contaminated Sites Regulations and CCME guidelines, these standards may
not be appropriate for the Ross River Dena since the regulations do not reflect the traditional land use
patterns of the Dena people. Therefore, it was decided to conduct preliminary quantitative human health
and ecological risk assessment at sites with the highest levels of contamination. This assessment
conducted on seven sites by Cantox Environmental integrated traditional land use patterns and Valued

Gartner
(D:\98-BO0\Executive Summary.doc-08/09/99) i . Lee




Ecosystem Components (VECs) with the toxicological risk assessment. A complete executive summary
of the risk assessment findings are presented in Cantox Environment’s following report.

Community Consultation & Participation

Community participation and involvement was a key component of this project to ensure the transfer of
technical environmental knowledge to the community. Transfer of traditional knowledge back to the
project team was an important feedback into the project methodology. In the 1998 field program a Ross
River student and elder accompanied the project team into the field and participated in all aspect of the
environmental assessment. A questionnaire used to document traditional land use patterns at the sites
assessed was distributed to the entire community. This information was used to develop the appropriate
assumptions for the Risk Assessment as well as identify Valued Ecosystem Components. A workshop
was conducted in the spring of 1999 to present the findings of the site assessment and risk assessment
work to the community.
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Summary of Sites Assessed Along the Canol Road/Canol Trail 1996-1998

Mile Post Site Name Date of Intensity of Assessment
Assessment
MP 73 Gravel Creek — Pump Station 10 1996 Detailed
1997 UST Removal & Monitoring
1998 Monitoring
Minfile 105F 011 | Upper Sheep Creek Mining Camp 1997 Reconnaissance
MP 99.5 Lapie Lake Miliary Camp 1996 Detailed
- Boulder Creek v 1997 Reconnaissance
MP 124.5 Lapie River — Pump Station 9 1996 Detailed
1997 UST Removal
MP 124.5 Ram Creek 1997 Reconnaissance
- Old Ross Townsite 1996 Detailed
1997 Site Clean-up
- Tenas Creek Sawmill 1997 Reconnaissance
MP 174 Flat Creek — Pump Station 8 1996 Detailed
1997 Follow-up
MP 212 Sheldon Lake Military Camp Dump 1996 Detailed
MP 213 Sheldon Lake Military Camp 1996 Detailed
MP 221 Sheldon Lake Sawmill 1997 Reconnaissance
MP 220 Sheldon Lake Pullouts 1997 Reconnaissance/Detailed
MP 233 Moose Creek - Pump Station 7 1996 Detailed
MP 234 Moose Creek Pump Station 7A 1997 Detailed
1998 Follow-up
MP 234 Moose Creek Military Camp / Burial 1996 Detailed
Site 1997 Monitoring & Geophysical
Surveys
1998 Monitoring
MP 234.5 Moose Creek Burial Site 1997 Detailed &  Geophysical
surveys
MP 247 Military Site 1997 Detailed
MP 267.5 Mac#2 Military Camp 1997 Detailed
1998 Follow-up
MP 268 Mac#2 Laydown Area 1996 Detailed
MP 207.5 NWT | Laydown Area 1998 Detailed
MP 208 NWT | Pump Station 6 1998 Detailed
MP 210 NWT | Old Squaw Barrel Dump 1998 Detailed
MP 215-216 Boulder Creek Gravel Pit 1998 Detailed
NWT
MP 233 NWT | Vehicle Boneyard 1998 Detailed

(D:\98-800\Executive Summary.doc-08/09/99) iii

Gartner
Lee




Gartner
Lee

1998 Environmental Site Investigations along
the Canol Road, Yukon and
MacMillan Pass, NWT

-~ Prepared For..
~ Ross River Dena Council

Prepared By:
Gartner Lee Limited

" GLL 98-800

August, 1999

Distribution
Ross River Dena Council
DIAND Contaminants/Waste Program
Gartner Lee Limited : :
Cantox Environmental Inc.

N O




Table of Contents

Letter of Transmittal

Page

1. Introduction 1
1.1 ODJECLIVES......eveirieeeneeetescriseeetet e s e ststsbessasse st e e e sesaesaeaesnensestesnesensansassaseasensensarsesenssnsas 1

2. Background ... 2
2.1 Canol Road Construction HIStOTY ......c.cccerciiiieiiniincnrinerreecteeeereseseeectesseessse s sraesessesnenns 2

22 Canol Road Clean-up Efforts and Previous Studies ............cccevvvveerrieiriieiereniceneeceeeenens 2

3. Scope of Work and Technical Approach S
3.1 MacMillan Pass Site SEIECHION .......cueceveiiiireriieriicreeerireeie et e et ses s seesbssoessreseresnenne 6

3.2 Follow-up WOrK PrOgram ..ottt ese e saeeses s enssessosssanes 8

33 Site INVESLIGALIONS ....ocvuiecciiriiieiiieinicietntnissrtss st st cee st e s sbte e s se e st e saennre e esesananesaseneensaneen 8

3.3.1  APPrOACH...cuiiiiiiiiicictcciinicristee et sae b et 8

3.3.2  Analytical PrOZIam ......ccccvumeiiinciiiniiniiiiees ettt sene s e seeseeneen 9

3.3.3  Analytical Standard.........c.cooveviviininneici e 10

4. Findings — MacMillan Pass Site Investigations 12
4.1 Regional GEOChEMISIIY .....c..cvuerriniremirerisiereenrreasaeterees st sas e ssseas s s ssasessansssenns 12

4.1.1 Vegetation Background Samples.......cc.cccvrirvnicniinnininincniccneenes 13

4.2 MP 208 — Pump Station #6 .........c.coceriveriiinininiiiinniin e e 14

4.2.]1  Physical SELNZ.....c.ccieieiririniiietii ettt ettt 14

422 TSt RESUILS....ouveiiiiiiicrieeee i cercntir e e reriereeeeeesssbserteesessesnarrtbessessensrnrnnssessarnnnnens 20

4.2.3  DISCUSSION ....utrriieerreercnrieeeeeeeerasreeseeaessisssassssesasssessesssssarsnstsnsesessensssrsssaaeessssnsnees 27

424 CONCIUSIONS ....oovveteiiiceeiirerierireeereresssaesessresessssstesssssnssaessrnesasssssesessnssessnsnesennnasens 31

4.2.5 ReCOMMENAALIONS ....ccouiiiieriviirerrieeerieeerertreesisereessersessssessssessesssassseessssssresssnresns 32

43 MP 207.5 — LaydOoWn ATEa.....coceverireriesiecenteneneretsirereset s st s s esan e 33

4.3.1  Physical SEtNG......coririereeenie ittt st 33

4.3.2 TSt RESUIS..eiiiviiiieiiiii e et ee it e s e s aese e eseeeesabee e saeesssaesasseeenseeeaseessnesas 35

4,33 DESCUSSION cereeeeeeeireeieeesrrieesetsscesarseeresssssersasssessssssarassesrassssssnssessesasssnsnnssressosssnssee 39

434  CONCIUSIONS . .cutiiiiiiiiiieinteieectteeertie et ee e secte e s e tae s se s ba s e sesase e e sassseesaesssaasanseaas 39

4.3.5 RecCOMMENAAtIONS.....cocvvveeruiireririremsreresieereesiesrrasssresessssnsessssmsasesasssssessassseasssnes 39

44 MP 210 - Old Squaw Barrel Dump (Royal Roads Site 18)......ccccoccovrivvieniiiennne 40

4.4.1  Physical SEttNG........cocereviriiririririiin st 40

442 TSt RESUIS ceeeeereiee et eteecirtre e ceretee s eesesesnaratensssesasnsstaneesessessesnrnnsessansrsrnns 44

B.8.3  DISCUSSION .eeveeeeeteeerevieeersseeeesessesssssessesssasesssssrsssessssssrstesssesssessensnssserasseessaseneranss 48

4.4.4  CONCIUSIONS ...oiviiereeiietiesierrueeesestreesessasesesaessestesaesssesesasstesesossraesasnranesessresesarnessane 48

4.4.5 RecCOMMENAAtIONS ......ocoiieiiiiiririiieicrraeereereeierseeeserateeessrntenesesntaessosaseesessaessasseesanee 48

4.5 MP 215-216 — Boulder Creek Gravel Pit (Royal Roads Site 19) .......ccconvecvvveniniiinennenn 49

A5 1 TSt RESUIS . .oeeeeieee ettt eeesestietr e s eeresssbntaeesasesesnnsanaanesssrsesnsrneseseassnnnees 55

4.5.2  DISCUSSION «..eevieeretreeesivreeeesisereeasssesesstsesessssseessassesassssseassassasesesssnerassssssenasssesasssenans 61

4.5.3  CONCIUSIONS .c.eieieteneeeeereeeitrtesseesessnrsrseeenssssnsrasnsssesssnssnsresesssnssasneaseesenssesssseesesnss 61

4.5.4  ReCOMMENAAIONS ...eoivvveeeereiereriisteereressseesstesesseeerssseessssesssesssssessssssrasssssssesssassses 62

4.6 MP 223 - Vehicle Boneyard (Royal Roads Site 20) ........ccoceeeeviiiiniccirincnnciniiiincens 63

Gartner
(D\98-800\3ra0804 doc-03/06/99 ‘ Lee




4.6.1  Physical SEtting......ccccvieeiirieieeeciitrtir ettt ee ettt sttt ba e 63
4.6.2 TSt RESUILS....coivirreiiiiiicirieeiirre e cierecnreecereresssrenese s naresssnnnsaessbsnssessssnssnnreessnnees 67
4.6.3  DISCUSSION c..eoveiiceeeeiriieeiissiereeessnereateeesestesesessneesssssasesssssessssssseeserosssssssssesssmnnesennes 70
4.6.4  CONCIUSIONS...cc.uviiieiiiiirtieecteesereeeesrrteesaeeeseresssesessseenneesssessaessesntesanesssessnressseas 70
4.6.5 ReCOMMENAALIONS .....c.cvivireeieeicrreireieieecrtreeeeieeieereeeesenssasesesressssasnsessessesssssesssnnes 70
Findings — Follow-up Site Investigations & Monitoring 71
5.1 MP73 — Pump Station 10, Gravel Creek ... 71
5.1.1  Follow-up Work Program ........cc.coueeciinievicrnnstineneninenreeiessessesseeesnessesseesessenns 71
512 TSt RESUILS...cooieeeeeceiee ettt ettt et e ree e eesbae s sessas e e sssaeessenessnnne 71
5.1.3  CONCIUSIONS....cuuviiirenririeirireeeirreeisiereeessreesestnsestresesstssesesnsseessssssesssssanessssmessnnens 72
5.1.4  ReCOMMENAALIONS .....eveeeeevreiieereeieieeeeennrec e seneeseseeeessnsessesssnssesssseesessnenesseneasssnses 72
5.2 MP234 — Military Camp and Pump Station 7A, Moose Creek.......c.cccoceverenevrvrcrnnenenne. 75
5.2.1  Follow-up Work Program ........c..ccccvcvierinmniieencniisinnteneninenseniennesseseseeesseseessssens 75
5.2.2 TSt RESUILS et certeee sttt re e esss e e es s st e sbt e st e s sabeeesanesenessnneesnres 77
5.2.3  DISCUSSION wueeiecreeirecieirirernreireeseeseserseseeerseeessstesssessssesssosaressssssssesssssesssssmnnessssssssones 80
5.2.4  CONCIUSIONS ... .eveeeiereereiecireeirreesaierssessteessseesseesssesernseassnresssessssressssnsenssessnssesnsensnes 80
5.2.5  ReCOMMENAALIONS ....cocevveeiiiieeirieireertiaerseretessressessseesseessessessnessseessessssesansessesasens 81
5.3 MP 267.5 — Military Camp, MacMillan #2 .........ccccooieirreinncinineecenccceeeeeseee e 82
5.3.1 Follow-up Work Program ........c.ccccemviiiiiiininiienicnceciescnnnnene 82
5.3.2 TSt RESUIS ..coieiiii i crtieietceretrree e reseserre s eseresnsbssnsesessesersnsnnssaessonsrnnsenesns 82
5.3.3  DiISCUSSION c.coievnvrreeerrrereirereresnreressseesessenerssssnressssnresssssssesssssnnsessassesessrnsssssssessrssens 85
5.3.4  CONCIUSIONS ....eveiereereieticiitesereeseceasreser bt ssssesestes e sneesssesesseeseaneesesneesanesssesontens 85
5.3.5  ReCOMMENAALIONS .....coiceeiriiieiiieeeeeseteeeeeeeecsreeeereesenressteeesbeeeessssensnesseesseennes 85
5.4 Underground Storage Tank Destruction ........c..coeverervieicrnrereenenicerenieeseenseseesnsseesensaseraes 86
5.4.1 Follow-up Work Program ........c.coccoviiiniieiiiininncniincicineseessessseseseeesesees 86
542 TSt RESUMS ...ttt s e eeare s s e e s esente e e s enbsea e s rae e s e ssesesennes 86
5.4.3  CONCIUSIONS ..eiiiiieeerieieeecirieeeertieresstreeesesteeessanessesseesesrsaseserssssesssassneesssrasessorenssonee 86
5.4.4 ReCOMMENAAIIONS ...cccvveeverieriereiriiesrsteererireresisreeresssesessssseseosssnssesosssnsesssssssosssseens 86
5.5 Crude Oil Tar CharacteriZation........cuvevevevreriinrreeniieeeinsirerssrereessrseessssssessssrsosasssseessssesas 88
5.5.1 Follow-up Work Program .......c..cccceceiiemirnienienieteetninencreseeree e e e seseenees e saaeeenes 88
5.5.2  TESt RESUILS...corveiirreeeiiireeiie e cereettte et e es st e s s e tbe e e s st reresssnnesesesnnsensnsrenensrees 88
5.5.3  CONCIUSIONS ...ciiireiriieciiererirreeessnrressiarreesssresessstresssssersesssrassessssaressssasssesssssssessnsees 88
5.5.4  ReCOMMENAAtIONS .....vviiieeiveiiiiireiiiieeeesinereisraertesssaresessssneresssssesesssssseesossresssnesons 88
Summary of Recommendations 90
References 92

(D:\98-800\3ra0804.doc-03/06/99

Gartner
Lee




. List of Figures

Figure 2.1.1Canol Road Project LOCation.........c.ccciuiieeriiriercininireeteses et et sas s ssssesssesssesns 3
Figure 3.2.1: MacMillan Pass Sites for Environmental Investigations..........c...coceverenrnnenessnnscenernnnnenns 7
Figure 4.2.1: Pump Station #6 — MP 208 Site LOCAtiON ......c.cccecvurmirvererinieeernnnreeereee e 17
Figure 4.2.2: Pump Station #6 Sit€ Map ......cccccvieiiririieieienicserinesr st ee et s st ese et senereesseeseenes 18
Figure 4.2.3: Pump Station #6 Terrain Interpretation..........ccoccveeecreeeeiniiciineesceeece et er s e ereseseenas 19
Figure 4.2.4: Pump Station #6 Sample Location Map............ccocceeeiirieririreceicneeeee et neseenes 22
Figure 4.3.1: Laydown Area — MP 207.5 Site Map.......cccccoriiiiinniniiniieinecncn et eeie s esnsse e, 34
Figure 4.3.2: Laydown Area — MP 207.5 Sample Location Map.........cccccoceeverrernnienrivnieieereeecsieeerene 36
Figure 4.4.1: Barrel Dump — MP 210 Site LOCAtION ......c.ccoiiietiiieeiereecirireeieceree st re e 41
Figure 4.4.2: Barrel Dump — MP 210 Sit€ Map......cccooiriieineiieininesirrteireeererrestr et svee e eeenesanens 42
Figure 4.4.3: Barrel Dump — MP 210 Terrain Interpretation............ccoveeeeeeiiecenieniesenieeeeeeee e 43
Figure 4.4.4: Barrel Dump — MP 210 Sample Location Map........ccceveriereinninniviincenrnennenesenecsteesnenens 45
Figure 4.5.1: Boulder Creek — MP 215-216 Site LOCAtION ......c.ccuemetruecvrimrenriirnieicneeeieenneeeeesereeeesnenene 51
Figure 4.5.2: Boulder Creek East— MP 215 Site Map .....cc.ccovuiviiviniinivninin et 52
Figure 4.5.3: Boulder Creek West— MP 216 Site Map .......cooccovtiimcniirnneeininecinennesenneneeeneesceesesnennes 53
Figure 4.5.4: Boulder Creek— MP 215-216 Terrain Interpretation.............cocoeeneeencerecenvcnennesescnenineenes 54
Figure 4.5.5: Boulder Creek East — MP 215 Sample Location Map...........cccoverieivinincvinennrenienecenienennenen, 56
Figure 4.5.6: Boulder Creek West — MP 216 Sample Location Map .....c.cc.cccocvveeevrrnnenrnniennensinnceneas 57
. Figure 4.6.1: Vehicle Boneyard — MP 223 Site LOCAtiON ..........cevuueeemmrnrnceeeriretesessietessnsesssesssessssesssaess 64
Figure 4.6.2: Vehicle Boneyard — MP 223 Site Map.......ccccceviniinniiinneniinieectee et eneeessessesseeenes 65
Figure 4.6.3: Vehicle Boneyard — MP 223 Terrain Interpretation.............ccceceeverneererenieeneinnenisvesensens 66
Figure 4.6.4: Vehicle Boneyard — MP 223 Sample Location Map........c.ccccoeceviiiniiiiniciennenicenn e 68
Figure 5.1.1: Pump Station #10 — Gravel Creek — MP 73 Site Map.......c.ccceoeveneiniviernninnnreeensnenas 73
Figure 5.2.1: Moose Creek Military Camp — MP 234 Site & Sample Location Map .........cccccccevereennenen. 76
Figure 5.3.1: MacMillan #2 Military Camp — MP 267.5 Site & Sample Location Map.........cccccccrveurnenee. 83

Gartner
(D\98-800\3ra0804.doc-03/06/99 Lee




List of Tables

Table 3.1.1: MacMillan Pass, NWT Site for INVEStigation...........cocceuevvecieeniecnneineeniecececcee e 6
Table 3.1.2: Yukon Sites Proposed for FOHoW-up Work.......c..covviiiiiineieieeeeceeccceececeeee e, 8
Table 3.3.1: Summary of Regulatory Standard Used for Soil and Water Samples.............ccocvevvvvenenn.... 11
Table 4.1.1: Summary of Regulatory Standards and Background Regional Geochemistry ....................... 12
Table 4.1.2: Summary of Background Vegetation Samples Collected by Royal Roads, Aug 1994. ......... 13
Table 4.2.1: Soil Chemistry — Hydrocarbon Results — MP 208.........c.cccooriiiieiineneiieceeeecrececrere s, 23
Table 4.2.2: Soil Chemistry — Metal Results — MP 208 .........ccoovimiiiieieierieeceeee e 24
Table 4.2.3: Vegetation Chemistry — Metal Results — MP 208 ........c.cccoceeviiirneimicinceecceeecse e, 24
Table 4.2.4: Water Chemistry ReSUIs — MP 208 ..........coveiueeeiereeeieeseeeenesesseseesseeseessseseesssesssessessesssesses 25
Table 4.2.5: Hydrocarbon Characterization Results — MP 208 .........c...covueveniinnreneineenceeeeeeeeeeenne, 26
Table 4.3.1: Soil Chemistry — Hydrocarbon Results — MP 207.5........oveconiereeiieeneieeneieceieeeeveeee e 37
Table 4.3.2: Soil Chemistry — Metal Results — MP 207.5 .......ccoouiiiioiireeeeeeeeeeeeee e 38
Table 4.4.1: Soil Chemistry — Hydrocarbon Results — MP 210........coccvverieriiecvimeernicreeeeeee e 46
Table 4.4.2: Soil Chemistry — Metal Results —MP 210 .......cooooiirieeeeeceeeee et 47
Table 4.4.3: Vegetation Chemistry — Metal Results — MP 210 ........ccoovevenicnenninnineneceeee e, 47
Table 4.5.1: Soil Chemistry — Hydrocarbon Results — MP 215-216 ........ccoccoeeeeriivcniiiciiiceceeeenee 58
Table 4.5.2: Soil Chemistry — Metal Results — MP 215-216 .....couceeviivcriniinniiinerceieeeeeece e, 59
Table 4.5.3: Vegetation Chemistry — Metal Results — MP 215-216........cccooveeeeiiiiiiecececeecrene, 59
Table 4.5.4: Water Chemistry Results — MP 215 ..ottt re e 60
Table 4.5.5: Hydrocarbon Characterization Results — MP 215-216.........ccoccecvenevienmnicneceseceieerae, 60
Table 4.6.1: Soil Chemistry — Hydrocarbon Results — MP 223 ..........cccvvimnininninncere e 69
Table 4.6.2: Surface Water Chemistry — Hydrocarbon Results — MP 223 ........cccoorrieininvieeenceeecnene, 69
Table 5.1.1: Soil Chemistry — Hydrocarbon Results — MP 73 ..o 74
Table 5.1.2: Groundwater Chemistry — Hydrocarbon Results ~ MP 73 .......cccoovveirvecviccivireerce e, 74
Table 5.2.1: Soil Chemistry — Hydrocarbon Results = MP 234...........cccoiiriiinmniniiieneeereiseeee e, 78
Table 5.2.2: Groundwater Chemistry — Hydrocarbon Results — MP 234 ..o, 79
Table 5.3.1: Soil Chemistry — Hydrocarbon Results = MP 267.5......c.cccccvvmiinnencnencnineneenne rverrereesees 84
Table 5.4.1: UST Waste Oil Characterization ...........coceueerevererineeseesessescerenessenseenceeeneesesiessessessesessessessenes 87
Table 5.5.1: Crude Oil Tar Characterization ..........ccccecerversersiriersieereeneseirerteseesresre s et esaese e s eeeesaeseenens 89
Appendices

Appendix A Photographs

Appendix B Community Consultation

Gartner
(D:\98-800\3ra0804.doc-03/06/99 . Lee




1998 Environmental Investigations along the Canol Road and
MacMillan Pass Area, NWT

1. Introduction

The Ross River Dena Council has retained Gartner Lee Limited (GLL) since 1996 to conduct a series of
environmental site investigations at former military sites associated with the Canol Road within the Ross
River Dena people’s traditional territory. The 1997 field season and report (GLL 1998) identified
several sites for follow-up work and environmental monitoring, as well as new sites of concern in the
MacMillan Pass area of Northwest Territories (NWT). The MacMillan Pass area has been identified as
important to the Ross River people’s traditional land use, and to many, the “Mac Pass” area is considered
the heart of their traditional roots. In conjunction with the investigations, a Ross River trainee and Ross
River elder accompanied the GLL environmental professionals to provide an exchange of information
and knowledge in the field setting. This project was funded by and undertaken as part of the Department
of Indian Affairs and Northern Development’s (DIAND) Action on Waste Program for the delineation of
waste sites in the Yukon. Technical support was provided to the Ross River Dena and GLL by Mr. Brett
Hatshorne, Manager of the Action on Waste Program.

1.1 Objectives

The goal of this on-going project as prepared in the Ross River Dena Council’s 1996 request is as
follows; “fo gain preliminary environmental information of waste sites in the Ross River Dena people’s
traditional territory and establish a technical understanding of the environmental issues for the Ross
River Dena people.” This goal was used to guide Gartner Lee Limited (GLL) in the design and
implementation of the 1996 through 1998 projects. The following are the objectives which were
developed by the Ross River Dena Council and the Department of Indian Affairs and Northern
Development’s (DIAND) Contaminants/Waste program to ensure that the above goal was achieved:

+ to provide the Ross River Dena with additional scientific understanding of identified waste sites in
their traditional territory;

+ to continue a transfer of knowledge through all stages and aspects of this project for the benefit of the
Ross River Dena;

+ to prepare work plans for the recommended follow-up investigations sites and environmental
monitoring identified in the previous years’ work;

« as part of the above work plan, implementation of a training program for an environmental trainee
from Ross River Dean community; and

+ present a report which outlines the findings and interpretations of the site investigations and follow-
up monitoring activity.

The report will also provide recommendations for remediation to assist the Ross River Dena Council and
the Department of Indian Affairs and Northern Development (DIAND) to make management decisions
with respect to the sites on the North Canol Road, South Canol Road and Canol Trail in the NWT.
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2.

1998 Environmental Investigations along the Canol Road and
MacMillan Pass Area, NWT

Background

2.1 Canol Road Construction History

K .Bisset and Associates (1995) provides the following excellent summary of the Canol Project history:

The Canol No. 1 pipeline was the sole military activity in [the Ross River Dena traditional
territory]. Beginning in the winter of 1942/43, the route was surveyed through to MacMillan
Pass area. Locals were hired to act as guides to select the best route.(52) At Ross River there
was a trading post, located on the north bank of the Pelly River and the mouth of the Ross River.
At Sheldon Lake, approximately halfway between Norman Wells and Whitehorse, there was
another trading post, and beyond that the MacKenzie River, for 300 miles there was no human
habitation(51) (Figure 2.1.1). In June 1943, workers started progressing from Johnson’s
Crossing towards MacMillan Pass to meet the other crew of road builders, pipe layers and
telephone crews from Canol Camp, NWT. The “Golden Weld” when they joined the ends of the
'pipe was at MP281.5 near the Yukon/NWT border, February 14, 1944. Crude oil flowed to
Whitehorse for 331 days until March 13, 1945, when evacuation orders had been given for the
Canol workers. Buildings were boarded up, equipment winterized and everything left, in case
the pipeline would open again. The pipeline was closed by April 30, 1945.

2.2 Canol Road Clean-up Efforts and Previous Studies

Previous studies and clean-up work conducted on the Canol Road include the following:

The Canadian Government was given the first option to purchase the salvage rights of the project;
however, the government declined and the rights were sold to by (according to anecdotal accounts)
Canadian Forces or Dept. of Public Works in Edmonton to private salvage companies (Synergy West
Ltd. 1975). There appears to have been some salvaging of such objects as 6” pipeline and large fuel
storage tanks (POL tanks) prior to Canadian Forces’ 1970 report. There was no ferry in operation
after the war, and the bridges deteriorated until travel was not feasible on the North Canol Road.

The Yukon Government decided to re-activate the road in 1969. In the early 1970’s exploration by
mining companies in the MacMillan Pass area required that the road and bridges be maintained.

Since that time, the Yukon Territorial Government (YTG) has supervised upkeep of the road.

In 1970, Canadian Forces No. 1 Construction Engineering Unit wrote the report “Engineering Study
O-CEU-43, Pollution Canol Highway” which inventoried debris and waste along the Canol Road.

Telegraphy wire winding was conducted in 1974-75. L. Gay produced a pictorial report
documenting this work. (Gay 1975a).

Gartner
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1998 Environmental Investigations along the Canol Road and
MacMillan Pass Area, NWT

. « In 1975 Synergy West Ltd conducted the “Canol Road Clean-Up Assessment Study” which
concentrated on compiling an inventory and clean-up plan, including costs, for removal of abandoned
materials remaining from military activities. L. Gay also produced a pictorial report at this time
entitled “Canol Road Cleanup Pictorial Report”.

+ There has been clean-up efforts conducted by YTG in the 1970’s, acting upon the findings in
Synergy West Ltd.’s 1975 report. Two salvage contractors were involved, Yukon Pioneer Transport
Ltd. for the South Canol clean-up and Deines Bothers Arctic Services Ltd. for the North Canol clean-
up. This work involved removal and crushing of drums, winding of telegraph wire, burial of debris,
demolition and burning or burial of woody debris, and some removal of scrap iron. The alignment of
vehicle hulks along the Canol Road today may have been completed as part of this work (K. Bissett
and Associates 1995).

+ In 1994 two reports describing environmental site investigations along the NWT side of the Canol
Trail have been released. These reports, “Environmental Assessment and Cleanup Options for
Selected Sites Along the Canol Trail, N-W.T.” (DIAND 1994) and “An Environmental Study of the
Canol Trail, NWT” (Royal Roads Military College 1994) provide waste inventories and preliminary
analytical results from selective sampling of Canol Trail sites in the NWT. There are preliminary
clean-up options presented in each report. Many of the drums containing hydrocarbon product in the
MacMillan Pass area identified by Royal Roads have since been removed.

+ “Research of Former Military Sites and Activities in Yukon” was written by K. Bissett and
Associates in 1995, This report reviewed activities at sites throughout the Yukon and identified
potential contaminants of concern including petroleum hydrocarbons, metals and pesticides from past
military operations.

+ In 1996 Gartner Lee Ltd prepared “Environmental Site Investigations Along the Canol Road” (1997)
for the Ross River Dena Council. This project investigated 10 sites for soil and water contamination
related to military activities. The report provides recommendations for follow-up work, further
investigations and preliminary remediation options.

+ In 1997 Gartner Lee Ltd conducted follow-up work on six of the sites investigated in 1996. Work
included installation of groundwater monitoring wells, further soil sampling, underground storage
tank removal from two pump stations, clean-up of one site, and geophysical surveys. Detailed
investigations were conducted at 5 new sites, as well as reconnaissance visits to nine other sites in
Yukon and NWT. A draft report entitled “1997 Environmental Investigations along the Canol Road,
Draft for Discussion” was prepared documenting this work.

Gartner
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1998 Environmental Investigations along the Canol Road and
MacMillan Pass Area, NWT

. 3. Scope of Work and Technical Approach

The work program completed by Gartner Lee Limited in 1998 is summarized below:

+ review of 1996 and 1997 results and research of previous reports for design of the 1998 field
program (July-August);

+ identification and hiring a Ross River trainee to accompany the field team (Aug. 24-Sept. 3);

+ prepare logistics of mobilization and field work in the remote MacMillan Pass area (Sept. 1-7);

« mobilized to the Ross River, install and sample monitor wells at MP73 (Sept. 8);

+ meet with Ross River Dena Council and mobilize to Sheldon Lake (Sept. 9);

+ mobilize to MP 208, NWT—establish base camp (Sept. 10)

+ conducted detailed investigations of sites MP 208, 207.5, 210, 215-216 and 223 including
mapping, soil and water sampling, and hand test pitting. (Sept. 11-14)

«+ return to Ross River for supplies, survey wells at MP 234 (Sept. 15)

+ follow-up hydrocarbon tar samples were collected from MP 174 and MP 124.5 (Sept. 15)

+ conduct follow-up sampling at MP 267.2 and MP 234A (Sept 17-19);

» submitted selected samples to an accredited analytical laboratory for testing (Sept. 21-24); and

+ produce a report documenting site conditions, work completed and providing recommendations
for preliminary remedial measures and follow-up action (Oct. 20-current).

. The field portion of the program commenced September 8™ 1998. Work was conducted by:
+ Mr. Forest Pearson, Engineering Geologist EIT from Gartner Lee’s Whitehorse office;
+  Mr. Brent Belzac, Environmental Technician from Gartner Lee’s Burnaby office
+ Mr. Greg McLeod, Ross River trainee and
+ Elder Robertson Dick of Ross River Dena Council.
Project Management and supervision was conducted by:

+ Ms. Vera Sterriah, Ross River Dena Council; and
+  Mr. Steve Morison, Gartner Lee’s Whitehorse office manger.

Gartner
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1998 Environmental Investigations along the Canol Road and
MacMillan Pass Area, NWT

3.1 MacMillan Pass Site Selection

Potential sites in the MacMillan Pass area NWT were selected for investigation after the following
process:

+ concern expressed by Ross River community;
+ findings from the 1997 reconnaissance visit to MacMillan Pass area; and
«+ follow-up work based upon finding from Royal Road’s 1994 report.

As result of this process, 4 sites on the NWT side of MacMillan Pass were investigated. These sites are:

Table 3.1.1: MacMillan Pass, NWT Site for Investigation

Site Name Mile Post* | Royal Roads Description
Site Name**
Pumps Station 6 MP 208 Site 17 Large, intact pump station site, contains

-MP 208 subsidiary site labeled 207.5

Laydown Area MP 207.5 MP 208 Vehicle boneyard 500m east of Pump Station 6

Old Squaw Barrel MP 210 Site 18 Three barrel dumps.
Dump
Boulder Creek MP 215- Site 19A & | Quarry with barrel dumps. Subsidiary site (19B)
Grave] Pit 216 19B located west of main site.
Vehicle Boneyard MP 223 Site 20 Vehicle Boneyard & domestic waste dump.

*All mileposts in NWT are measured from Norman Wells.
** Royal Roads 1994.

The location of the four sites are presented in Figure 3.2.1

Gartner
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1998 Environmental Investigations along the Canol Road and
MacMillan Pass Area, NWT

3.2 Follow-up Work Program

Table 3.1.2 lists the sites that follow-up work was proposed based upon 1997 field program findings:

Table 3.1.2: Yukon Sites Proposed for Follow-up Work

Site Name Mile Post* Follow-up Work Program Status of Work
Pumps Station 10 — MP 73 Install 3" groundwater monitor and See section 5.1
Gravel Creek collect groundwater samples.
Tenas Creek MP 147 Remove full 45-gallon drums. Unable to relocate
Sawmill drums — may have been

removed by Forestry.
Pump Station 7 - MP 233 Remove barrels from pond. Work not feasible with
Moose Creek equipment available.
Moose Creek MP 234 Survey groundwater wells See section 5.2
Military Camp Collect groundwater samples
Conduct follow-up soil sampling at
POL tank farm.

MacMillan 2 MP 267.5 Conduct follow-up soil sampling at See section 5.3
Military Camp site.
Destruction of Ross River Clean & destroy USTs removed in See section 5.4
Underground 1997.
Storage Tanks Sample product collected from UST
(UST) for characterization & disposal
Crude Oil Tar MP 174, Sample tars from POL tank spills for | See section 5.5
Sampling 124.5, 73 disposal/remediation characterization

*All mile posts in Yukon are measured from Johnson’s Crossing.

3.3 Site Investigations

3.3.1 Approach

Once the sites had been selected, the investigative phase of the project commenced. This was completed
through the combination of both a preliminary desktop review and visits to each of the sites.

The desktop review was carried out to gather as much information about the sites prior to commencing
the field program. This information was considered essential in order to gain an advanced understanding
of the expected site conditions. Information was compiled from the review of previous Canol Road
reports, topographic maps and a review of aerial photographs of the areas surrounding the sites.

Gartner
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1998 Environmental Investigations along the Canol Road and
MacMillan Pass Area, NWT

Additional information was provided by members of the Ross River Dena First Nation who were familiar
with the sites, and other members of the Ross River community.

Site investigations involved grid mapping of the site, documentation of environmental hazards, and
collection of soil, water and vegetation samples where appropriate. Complete mapping and sampling
methodologies are presented in the Methodologies section in Appendix A.

Site mapping was critical in order to produce a good quality reference plan of each site. Features
identified during the site walkover were located, as were slopes, water courses and discernible
boundaries.

Upon completion of mapping, samples were collected from the site. Based upon the site conditions
observed, a “hot-spot” (ie. visual staining) sampling strategy was used. Judgmental samples were
selected on the basis of visual staining in order to characterize the type and nature of contaminants
present. Samples were also collected from areas down gradient of the “hot-spots”. Surficial soil samples
were collected from the near surface soils using a shovel to expose the mineral soils. Background soil,
water and vegetation samples were also collected.

Selected samples were submitted for analytical testing and the results compared to established guidelines
and standards, as discussed in the next two sections. The results for each site were also assessed in the
context of the site setting (see section 4.1 Regional Geochemistry). As part of that assessment, the
project team considered a “source-pathway-receptor” model. This is an integrated approach based on the
way in which contaminants disperse from a source and then impact on the natural environment. The
~ focus of this project was to identify the sources of contamination, as well as the presence of pathways for
contaminant migration towards potential receptors.

3.3.2 Analytical Program

The analytical program concentrated on the potential contaminants of concern as identified from the
results of the 1996 Canol Road program. This program identified hydrocarbons as the primary
contaminant of concern. The results of the 1996 program indicated that metals and pesticides were not a
concern at the sites investigated along the Canol Road (Gartner Lee Ltd. 1997). Soil and occasionally
water and vegetation samples were collected at most sites.

The specific laboratory tests performed and the standard against which the results were compared are
outlined in Table 3.3.1.

Soil samples were assessed for petroleum hydrocarbon content (e.g. gasoline, diesel fuel and crude oil)
using a gross parameter or investigative scan, namely an extractable petroleum hydrocarbons (EPH)
analysis. The total EPH result is quantified into two portions: C10-C18 and C18-C31.

Gartner
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1998 Environmental Investigations along the Canol Road and
MacMillan Pass Area, NWT

. These two portions represent Light Extractable Petroleum Hydrocarbons (LEPH) and Heavy Extractable
Petroleum Hydrocarbons (HEPH) including any Polycyclic Aromatic Hydrocarbon (PAH). However,
past analytical results from the Canol Road have shown that PAHs are not found in significant
concentrations and therefore would not change the EPH results if analyzed separately and subtracted
from the total concentration. A description of the methodologies used for each of these analyses is
provided with the analytical reports from ASL and reproduced in the Technical Appendix.

Selected soil samples were analyzed for metals using and ICP scan.

Surface water samples were collected at sites were a body of water was identified in close proximity to
the site and was considered a potential receptor. Groundwater samples were collected from installed
groundwater monitor well. Samples were analyzed for EPH content and selected samples for PAH and
dissolved metal content.

Vegetation samples of leaves and twigs were collected from a variety of plants, but mainly from willows
with leaf buds and reindeer lichen, which were both common to all the sites and are browsed by local
wildlife. Selected samples, as well as background samples were analyzed for metals to determine plant
uptake of individual elements.

3.3.3 Analytical Standard

. Interpretation on analytical data was based on a comparison against published federal and territorial
guidelines and standards, as well as on professional experience and judgement. For the most part, the
results were compared to the Yukon Contaminated Sites Regulations (January, 1997). These regulations
specify standards based on land use in urban areas. There are different standards for each parameter
based on Parkland, Agricultural, Residential, Commercial and Industrial land use. For this assessment,
the analytical results were evaluated against the Park Land Use standard.

The issue of which numerical limit is appropriate for First Nations in terms of maintaining the traditional
lifestyle of utilizing the land is beyond the scope of this report. The selection of Parkland use standards
may be appropriate from a First Nation perspective. Gartner Lee Limited has used the existing standard
for contaminated sites as a guide. The final decision on whether the recommendations are appropriate
rests with the Ross River Dena Council.

Gartner
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1998 Environmental Investigations along the Canol Road and
MacMillan Pass Area, NWT

Table 3.3.1: Summary of Regulatory Standard Used for Soil and Water Samples

REGULATORY STANDARD FOR SOIL ' ...FOR WATER'
PARAMETERS Parkland Industrial Special Waste 2 Aquatic Life
(mg/kg=ppm) | (mg/kg = ppm) {mg/kg = ppm) (ug/L = ppb)
PETROLEUM INDICATORS
Light Extractable Hydrocarbons (LEPH) 1000 2000 500°
Heavy Extractable Hydrocarbons (HEPH) 1000 5000 No free product *
Mineral Oil & Grease 1000 5000 ¢ 30,000 .
Polycyclic Aromatic Hydrocarbons (PAHs) -
Benzo(a)pyrene 1 10 -
Napthalene 5 50 -
Pyrene 10 100 -
METALS
Antimony (Sb) 20 40 - 300
Arsenic (As) 35 60-150 - 500
Barium (Ba) 500 2000 - 10,000
Cadmium (Cd) 1.5-35% 1.5-700* - 2-18
Chromium (Cr) 60 60 - 20
Lead (Pb) 150-500* 150-1000* - 40-160
Molybdenum (Mo) 10 40 - 10,000
Tin (Sn) 50 300 - -
Zinc (Zn) 150-450* 150-600* - 300

! Yukon Contaminated Sites Regulations, Yukon Environment Act, December 1998
Numerical soil standards are for Environment Protection, Toxicity to soil invertebrates and plants, or groundwater flow to surface water
used by aquatic life.

2 Waste Management Act, Special Waste Regulations, Province of British Columbia, supported by Yukon Environmental Assessment and
Protection Brach policy.

3 Proposal to reconcile regulatory process of contaminated sites regulation and special waste regulations for petroleum hydrocarbon in water, as
prepared by the Water Quality Regulatory Task Group of the BCMELP, Nov. 16, 1998.

4 Standard for Managing Contaminated Sites (CMCS) in British Columbia, B.C. Environment, November 1989 (Draft 5)

* Varies with pH.

Gartner
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1998 Environmental Investigations along the Canol Road and
MacMillan Pass Area, NWT

4. Findings — MacMillan Pass Site Investigations

This section provides a summary of the field observations for each site as well as analytical results, a
discussion of the findings, conclusions and recommendations. All five sites in Northwest Territories are
included in this section of the report, with each site represented as a separate subsection from 4.2 to 4.6.

4.1 Regional Geochemistry

The regulatory standards used in this report to assess the contamination of a site are based on background
soil conditions in non-mineralized areas where individual concentrations of elements are naturally low.
This must be taken into account when interpreting the analytical data from areas of known
mineralization. In mineralized areas, trace metal concentrations can exceed the established standard
naturally and may not necessarily be the result of a man-made source of contamination.

The anomalous geochemical results found at many of the sites investigated appear to be related to the
background concentrations of naturally occurring trace metals found in soil and stream sediments. This
linkage has been established primarily by reviewing the regional geochemistry, which has been done
previously for this area (Friske et al. 1991).

. The MacMillan Pass is an area well known for its mineral deposits. Base metal deposits dominate the
known mineralization and appear to be related to the elevated concentrations of many elements in the
soils.

Sediments deposited in the region by glacial processes have resulted in widespread redistribution of
metals throughout the region from the MacMillan Pass area. Geochemical maps of selected individual
elements from the MacMillan Pass area (105P) are presented in Appendix C to show this widespread
distribution and the following table compares the established regulatory standard to naturally occurring
concentrations for several elements found in stream sediments.

Table 4.1.1: Summary of Regulatory Standards and Background Regional Geochemistry

Parameter CSR Parkland Standard (ppm) | Background Concentrations
(from Friske et al, 1991 )(ppm)

As 35 40-80

Ba 500 2200-3500

Cd 1.5-35 1.2

Ni 100 49-78

Pb 150-500" 25-38

Zn 150-450" 8-208

'Can vary with pH.

Gartner
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MacMillan Pass Area,

4.1.1 Vegetation Background Samples

NWT

At the request of the Ross River Dena Council, vegetation samples were collected from selected sites for
metal content analysis. These samples were select on the basis of traditional knowledge of human and
animal usage. The most common plant sampled was the buds of willows (salix sp.) which are commonly
browsed by ptarmigan, moose and other animals. Background samples were not collect as part of the
sampling effort, so results have been compared with background samples collected by Royal Roads in
late August 1994. Royal Roads developed an Impact Criteria which was two times the mean background
metal concentrations (n=13, mixed species). The 1998 sampling program occurred in early September
and the weather was cold with nightly snow fall that melted daily. Most plants had entered a dormant
state at the time of sampling that may make comparison of samples tenuous.

Table 4.1.2: Summary of Background Vegetation Samples Collected by Royal Roads, Aug 1994.

Inorganic Royal Roads Royal Road Background Royal Road Background
Element Impact Criteria Concentration for MP 208 Concentration for MP 223
(Salix glauca) (Site 20) (Salix glauca)
Arsenic (As) 0.4 <0.2 <0.2
Cadnium (Cd) 2.4 54 3.8
Coblt (Co) 10 <5 <5
Cromium (Cr) 21 <10 <10
Copper (Cu) 10 4.9 6.9
Nickel (Ni) 10 <5 <5
Lead (Pb) 30 <15 <15
Zinc (Zn) 260 85 190
*All units in ppm or mg/kg
Gartner E
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4.2 MP 208 — Pump Station #6
4.2.1 Physical Setting

General Description

Pump Station 6 is located approximately 36 km east along the Canol Trail from the Yukon, NWT border
and 7 km east past Old Squaw Lodge. (Figure 4.2.1) The subject site is located mostly on the north side
of the road, situated in a narrow limestone canyon with a stream flowing eastward through the centre of
the site. Steep limestone cliffs that drop down to a terrace above stream level bound the north side of the
site. Rounded slopes dropping to the stream’s flood plain bound the south side of the canyon.

The site (see Figure 4.2.2) is comprised of two main sections, divided by the creek. The south half
between the Canol Trail and the creek is the industrial side of the site, housing the pump station,
powerhouse, Petroleum, Oil and Lubricant (POL) tank and other building remains and debris. The north
half of the site is the camp site, and consists of the remains of nine Quonset huts, the wash house and
miscellaneous debris. There are two overgrown causeways built of angular limestone fill that cross
between the two halves of the site. The bridges over the stream are no longer in place. Generally, the
site is very heavily littered with metallic debris, woody waste, domestic waste and 45-gallon drums.
There are many areas of hydrocarbon staining associated with these drum caches.

Upstream and west of the main site, is a small area with several collapsed cabooses. East from the site
along the Canol Trail, debris and 45-gallon barrel dumps are strewn along the roadside for some 250 m.
400 m east of the site, the Canol trail emerges from the site’s canyon to a flattened hill that was described
by Royal Road (1994) as the “Laydown area”. This site is described separately as MP 207.5.

The pump station itself consists of a 30 m x 12 m building that is divided longitudinally by a wall. The
northern half housed the pipeline and pumps, while the southern half housed the pump motors, a furnace
room and possibly an office. The south half of the building is open and has been converted to a stable
and corral by local outfitters. An underground storage tank (UST) was encountered just below the
surface 3 m from the northwest corner of the pump station. The UST consists of three 45-gallon drums
welded together in a lengthwise direction and is connected to the pump station via two 0.05 m diameter
lines. The UST appears to be an overflow tank for oil spilled inside the pump station. The tank was
found to be full (approximately 500 L) of what appears to be crude oil.

South of the pump station lies a small building described at the “powerhouse” by Royal Roads (1994).
Drums have been aligned around the south edge of the pump station and the powerhouse to create a horse
corral. West of the pump station is another standing building that has been described as the “kitchen”.
This building is divided into two halves and is actively used as shelter for hunters.

Gartner
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Between the pump station and the kitchen is a shallow pit filled with garbage and debris. Six to eight
posts surround this pit. It is interpreted that this pit had a ramp over it and was used to conduct oil and

grease changes on vehicles. The ramp has subsequently disappeared (or been burnt) and the pit filled
with domestic waste.

North east of the pump station is another causeway leading the station’s POL tank. This tank is on the
south bank of the stream and stands an a small hill three to four metres above the surrounding terrain.
The tank is 2.4 m high by 5.5 m in diametre and is constructed of riveted plate steel. The tank appears to
be in good shape, but there are numerous holes from missing pipefitting and bullet holes. Approximately
five to ten centimeters of sludge remains in the tank. There are 20 45-galion drums east of the POL tank;
this area has been labeled barrel dump ‘H’. 17 of the drums contain a thick hydrocarbon product in them
(less than 10% full).

Immediately west of the pump station lies an area of extensive area of debris. The debris consists of
burnt buildings, drums, collapsed cabooses, vehicles, and other metallic debris. In this area, three full
drums of light hydrocarbon product were identified, as well as a small drum of grease which has spilled.
There are bear claw prints and hair in the grease indicating that bears are attracted to this grease.

There is debris and barrel dumps scattered for 250 m east of the pump station along the Canol Trail.
Moving from west to east, there are empty drums scattered south of the road, and were identified in
Royal Road’s 1994 report as barrel dump ‘A’ (see Figure 4.2.2). A field inventory of drums in each of
these dumps is provided in the table below—this inventory does not account for another 100 to 150
drums scattered elsewhere on site. Further west, seven truck remains are scattered along the north side of
" the road. A full pot of grease was found on the bed of one of these trucks. On the south side of the road
was a pile of woody debris that is assumed to be a collapsed building.

Barrel Dump Area Estimated Number of Drums

Dump A 134 empty over 100 m

Dump B 30

Dump C 28*

Dump D 1 full grease barrel (others removed since 1994)

Dump E 100+*

Dump F 18 45-gallon drums*, 20 partially empty 15-gallon drums*, 3
full 15-gallon barrels

Dump H 17 partially full barrels, 6 empty

(* from Royal Roads 1994)

West of the woody debris were 4 areas of drums, identified as dumps B, C, D, and F. The barrels in
dumps B and C appeared to be mostly empty. The barrels of dump D were mostly small grease drums,
and they appear to have been removed since Royal Road’s report was completed. There is still
significant amounts of grease and grease stained soils at the dump site. A full, broken open grease drum

Gartner
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was found several metres up slope from this dump. Dump F is a collection of partially crushed small and
large drums. Many of these examined are still partially full of light hydrocarbon product. West of dump
F is an area shallow soils with extensive hydrocarbon staining. On the north side of the road across from
dumps B, C, D, and F is a large dump of mostly empty drums called barrel dump ‘E’.

The north (camp) side of the creek is located on a small, man made terrace at the base of the canyon
cliffs. There are 8 partially standing and collapsed Quonset huts. A large standing building is central to
the camp and has been called the ‘Bathhouse’ by Royal Roads (1994). South of this building is a large
timber cribbed pit approximately 3 m x 2 m by 2 m deep. The pit is partially covered, but is collapsing
in. It is interpreted that this is a septic pit for the bathhouse/camp complex. On the flats below the camp
terrace, a square welded plate steel tank was found. This tank was called a “Surge Tank” by Royal
Roads, but closer inspection revealed hot-water coils inside the tank. It is interpreted that the tank was
used to pre-heat oil in the pipeline prior to leaving the pump station to reduce oil viscosity and increase
flow through the pipeline. An insolated water line was found running between the bathhouse and the oil-
heater tank.

Geology

An airphoto interpretation of the site is found on Figure 4.2.3. The main portion of the site lies on thin
layer alluvial and organic sediments. These sediments grade into or mixed with the glacial till blanket
that mantles the southern slopes. Limestone debris cones and bedrock cliffs form the north side of the
canyon. There are areas of boulder fields and morainal mounds on the valley bottom. The pump station
lies on a pad of gravel and limestone fill. The camp area lies on a modified bedrock/colluvium terrace at
the base of the cliffs.

Surface Water

A small creek flows eastward through the side. The stream substrate is large boulders with occasional
pools. The creek is approximately 1.5 m wide by 0.5 m deep, with flows in September estimated at 170
L/s. A recently abandoned beaver dam and pond lies downstream of the site.

A small wetland area lies north of the pump station with areas of shallow standing water. Between the
pump station and the POL tank is another, more extensive wetland area with sanding water and ponds as

shown on Figure 4.2.2.

A small spring was found to discharge in the ditch of the Canol Trail west of the site as shown on the site
map. A dry flood channel was found to parallel the north side of the Canol Trail east of the site.

Gartner
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1998 Environmental Investigations along the Canol Road and
MacMillan Pass Area, NWT

Hydrogeology

The groundwater table is inferred to be near surface due to small springs found on the south side of the
canyon, and numerous wetlands in the valley bottom. Water tables are interpreted to be near surface due
to either near surface bedrock and/or permafrost. Groundwater flow is interpreted to follow the

topography of the site—flowing towards the centre of the canyon, and then eastward with the stream,
along the canyon floor.

Vegetation

The high plain and hills surrounding the site were mostly vegetated with a low cover of dwarf birch and
willow, with ground cover of reindeer lichen and other low shrubs. The canyon floor has a thicker cover
of willows and dwarf birch. Numerous wetland areas host sedge, grass and willow cover.

There are areas of grasses and sedges that are slowly reclaiming disturbed areas. Re-growth appears to
be slow due in part to the harsh climate of the site, but also due to the rocky nature of the limestone
rubble fill used in construction. The camp area on the north side of the site show little to no re-growth.
Again, this is due to the camp being constructed on a bedrock and limestone rubble terrace, so there is
very little nutrient and moisture holding capacity in the soils.

Wildlife

The area is heavily populated with ptarmigan and arctic ground squirrels. Pika were observed in the talus
slopes north of the camp area. Abundant moose dropping were observed at the site, indicating moose
heavily browses the valley. Very little indication of caribou was seen, and it is interpreted that the
caribou prefer the upland plains above the pump station valley. Extensive bear signs of bear were seen
on site, particularly surrounding areas of grease spills. It seems the bears are attracted to the smell of the
grease and are clawing at and eating the grease.

4.2.2 Test Results

Soil, surface water, vegetation and hydrocarbon product samples were collected at the site. The location
of the samples is shown on Figure 4.2.4. A complete sample list is found in the Technical Appendix.

Soil Chemistry
Selected soil samples were submitted to the analytical laboratory for analysis of potential contaminants
of concern as identified in section 3.3.2, Analytical Program. This section provides a summary of the

analytical results with the complete results presented in Tables 4.2.1 and 4.2.2 and the Technical
Appendix.

Gartner
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1998 Environmental Investigations along the Canol Road and
MacMillan Pass Area, NWT

A total of 34 samples were analyzed for extractable petroleum hydrocarbon (EPH) content. 15 samples
were collected from across the site in general, 3 from the UST excavation (TP1), four from the nearby
marshy area, and 12 from the various barrel dumps at the site. EPH content was detected in 27 of the
samples collected. Concentrations of Light EPH (C10-C18) were found to exceed Parkland Standard in
two samples, and exceed Industrial Standard in six samples. Concentrations of Heavy EPH (C18-C31) in
12 samples exceeded the Parkland Standard, with 8 more samples having concentrations that exceed the
Industrial Standard.

Five samples were analyzed for metals, although sample SS-208-15 was a blind replicate of SS-207-7.
The analytical results show concentrations of Barium exceeded the standards in all samples. Zinc
exceeded Industrial standard for groundwater flow to surface water flow used by aquatic life in sample(s)
SS-208-7/SS-208-15. Zinc also exceeded the Industrial standard for groundwater flow to surface water
flow used by aquatic life and toxicity to soil invertebrates and plants in sample SS-208-12.

Vegetation Samples

A total of seven vegetation samples were collected from the Pump Station 6 site. These represented a
variety of species that were browsed by local fauna. These included willow buds, reindeer lichen,
blueberry and grasses. The complete results are presented in Table 4.2.3 and the Technical Appendix.

Royal Roads (1994) background cadmium levels were found to exceed their Impact Criteria of 2.4 ppm
for their willow (salix) sample, with levels of 5.4 ppm. Two willow samples taken during this program
exceeded the background sample concentration, samples VS-208-1 and VS-208-5. A blueberry bush
- sample (VS-208-3) exceeded Royal Roads’ Impact criteria, but was less than the concentration found in
the background willow sample.

Zinc concentrations were found to exceed the background willow sample in three samples, VS-208-1,2
and 5. None of these samples exceeded Royal Roads’ Impact criteria.

Surface Water Chemistry.

Four water samples were collected at this site; one at an upstream location (SW-208-2), one at a
downstream location (SW-208-1), one from a pond down gradient from the pump station (SW-208-3) and
one from a test pit dug in the wetland north of the pump station (TP 5). Metal concentrations in samples
SW-208-1 & 2 were within the appropriate standards. The complete results are presented in Table 4.2.4
and the Technical Appendix.

Light extractable hydrocarbon product (EPH) was detected in the sample collected downstream from the
site (SW-208-1). High concentrations of both LEPH and HEPH was detected in the water sample
collected from TP 5. Both of these samples exceed analytical standard for petroleum hydrocarbon in
water for Aquatic Life.

Gartner
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1998 Environmental Investigations along the Canol Road and MacMillan Pass Area, NWT

TABLE 4.2.1: SOIL CHEMISTRY - HYDROCARBON RESULTS
MP 208 - Pump Station #6

Criterion * §5208-1 | S5208-2 | SS208-3 | 552084 | SS208-5 | $52086 | S5208-7 | $5208-8 | $5208-9 | SS208-10 | SS 208-11
Parameter Gravel Grease Grease | Wetland E {Test pit next{ SE of POL | E of barrel | Composite | Replicate of| Cabooses | Septic pit
Parkland Industrial clearing | ramp area | ramp area of to POL tank} tank hill dump'H' | E of dump | SS-208-C1{ W of site area
Physical Tests i )
Moisture % - 5.9 27.8 7.3 638 | 86 26.3 08 | 107 | 55 | 254 15.9
pH - - - - - - - 6.04 N . .
|Extractables
EPH (C10-18) (~LEPH) 1000 2000 393 947 388 9200 3440 <200 <200 1170 256 <200 | <200
EPH (C19-31) (~HEPH) | 1000 5000 2020 2110 2800 11200 5190 | <200 | 468 21900 6340 | <200 <200
2413
Criterion * §5208-12 | $S208-13 | SS 208-14 | SS208-15 | TP1 East ™1 TP1 ™3 P5 P11 TP13
Parameter Oil heater |Replicate of| Background|Replicate of] End Fill 0-0.1m 0.105m 0-0.1m 0-0.1m 0-01m 0-0.1m
Parkland industrial tank TPS $S-208-7 [Pipe UST| UST usTt Wetland | Wetland | Wetland | Wetland
Physical Tests o B o o - L )
Moisture % ) 1 - 176 238 | 164 394 | 77 | 98 | 78 | e87 | 23 | 724 | 471
T 75 Y A T 682 . P
{Extractables
EPH(C1018)(~LEPH) | 1000 | 2000 | ‘<200 | 468 | <200 <200 1430 7050 | 428 [ 2506008 3930 3130 . | 618
EPH (C19-31) (~HEPH) "q000 |  s000 | <200 1520 <200 300 3930 18500 2570 |1161400%] 7930 4210 1140
Criterion * _] SS 208-A1| SS 208-A2 | SS 208-B1 | SS 208-B2| SS 208-C1| SS 208-C2| SS 208-D1 | §S 208-D2 | SS 208-E1| SS 208-E2 | $S 208-F1 | SS 208-F2
Parameter IBarrel dump}Barrel dumpiBarrel dump|Barrel dumﬂ Barrel dumpj]Barrel dumpiBarrel dumpjBarrel dumJ Barrel dumpjBarrel dump|Barrel dump|Barrel dumy
Parkland Industrial ‘A ‘A B’ B ‘¢’ ‘c ‘D’ D 13 E F F
Physical Tests N P I D R R o )
Moisture % - ¢ et | 83 | 3714 | 124 | 61 | 59 | 127 86 | 108 | 403 | 20 | 81
ph - o - . . 8.1 - R A N
Extractables _
EPH(C10-18) (~LEPH) | 1000 2000 <200 | <200 | <200 | <200 | 320 | <200 | <200 | <200 | <200 | <200 409 <200
EPH (C19-31) (~HEPH) | 1000 5000 | <200 <200 399 | 269 4490 4500 | 570 | 6960 1100 1870 7080 790

' Yukon Territory of Canada, Contaminated Sites Regulation (CSR; Dec 16, 1996).
"." Denotes no analysis or standard.
"<" Denotes less than detection limit.
Exceeds CSR Standard for Parkland Use
Exceeds CSR Standard for Industrial Land Use.
his|Exceeds Special Waste Guideline
All concentrations in mg/kg (ppm)
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TABLE 4.2.3: VEGETATION CHEMISTRY - METAL RESULTS
MP 208 - Pump Station #6

1998 Environmental investigations along the Canol Road and MacMillan Pass Area, NWT

TABLE 4.2 2: SOi. CHEMISTRY - METAL RESULTS

MP 208 - Pump Station #6
Criterion ' SS 208-7 | §S208-12 | §S 208-15 TP3 S§S208-D1| 55-208-8 | vs208-3 VS 208-1 | vs 208-2] vs 2083 vS-2084 | vs 280-5| vs 2086] VS 208-7
Parameter Barrel dump| Oif heater |Replicate off 0-0.1m |Barrei dump| Compasite | Sediment Parameter Carniboo
Parkland industrial H lank | §S8-280-7 | Wetland k4 E of dump Willow |Indian Tea] Blueberry[ Lichen | wilow | willow | Grasses
Physical Tests Physical Tests
Moisture % - 408 176 394 68.7 127 81 247 Moisture % i 374 301 457 | 695 385 40 543
pH - 6.04 75 615 6.62 8.1 5.15 ] Total Metals
Total Metals Aluminum  T-A 17 50 77 | 25 39 26 56
Antimony  T-Sb 2 40 <0 <20 <20 <20 <20 <20 <20 018 | 021 | 041 | 017 007 | 015 | o032
Arsenic  T-As 35° 150° 13 15 18 12 12 10 <100 <005 | <005 | <005 | 022 | <005 | oo | oos
Baium T-Ba 500 2000 1550 1250 1930 1250 1180 638 807 313 21 145 | 728 147 | 608 130
Berylium T-Be 4 '8 15 18 2 07 1 1 09 <01 <01 <01 | <1 | <01 01 | <01
Cadmium T-Cd 250° 700° 17 14 38 36 09 11 2 : AN d :
o , - , L . 01 | <01 | <01 } <01 | <01 | <0f | <o
Chromium  T-Cr 60-150° 38 53 20 28 2 20 135 | 151 | 253 | o038 | 872 | 14 | <003
Cobat  T-Co 50 a7 31 5 7 8 4 4870 | 4650 | 3110 | 4080 | 3150 | €070 | 7180
Copper  T-Cu 100-150°% 14 35 23 2 16 15 ) 1 05
Laé& i’-Pb 250-500° <§0 <50 68 <50 <50 <01
Mercury T-Hg 2 0.04 0.142 0.068 0042 0.013 . .
S T ) 088
Molybdenum T-Mo 10 <4 <4 <4 <4 .
Nickel TNi 100 T2 2% 2 19 07
Selenium T-Se 3 22 04 03 <50 <02
Siver T-Ag o 20 T2 <2 2 <2 2860
fin Tsn 50 N A ) <10
o ,, I R B )
200 116 167 70 | 104 Kz 82 028
150-450 633 458 188 99 93 111 03
1 Yukon Termitory of Canada, Contaminated Sites Regulation (CSR; Dec 16, 1996). - L N R I
? Standard varies with soil pH. 1 -1 - - IR R
3 Environmental protection, toxicity to invertebrates and plants, or groundwater flow to surface water used by aqualic life
“.  Denotes no analysis or standard. Selenium _ T-Se T T T e A Ty T a | a
<" Denotes less than detection limit. Siver  T-Ag T o A U I R R
JExceeds CSR Standard for Parkland Use Sodum TNa | 71 - - F -
|Exceeds CSR Standard for Industrial Land Use. Strontium T-Sr “13s | e ) 6% | M3 127
All concentrations in mg/kg (ppm) Thatium 111 | 903 | 0 | <003 | w03 | <03 | <003 | <003
T T-Sn <02 | <02 02 | <02 <02 <02 <02
Titamom 0} - - R N = e R
Uranum TU 77| <0t | <001 | <00t | 002 | <001 0.01 <0.01
Vanadum TV | <08 <08 <05 12 <05 <05 <08
Zne  T2Zn 212 85 64 236 189 | 739 %

All concentrations in mg/kg (ppm)
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1998 Environmental Investigations along the Canol Road and MacMillan Pass Area, NWT

TABLE 4.2.4: WATER CHEMISTRY RESULTS

MP 208 - Pump Station #6

Criterion * SW208-1 | SW208-2 | SW208-3 | TP5
Parameter Downstream | Upstream | Wetland Wetland
Aquatic Life | Drinking Water pond testpit

Physical Tests
Hardness CaCO, - . 84 75.9 . -
Total Metals
Aluminum  T-Al 0.050-0.5% 0.2 <0.005 0.012 - .
Antimony T-Sb 0.3 - <0.2 <0.2 - -
Arsenic  T-As 0.5 0.025 <0.2 <0.2 - -
‘Barium  T-Ba 10 1 0.23 0.23 - -
Beryllium T-Be 0.053 - <0.005 <0.005 - -
Boron T-B - 5 <0.1 <0.1 - -
Cadmium T-Cd 0.002 - 0.018 ° 0.005 <0.0002 <0.0002 - -
Calcium T-Ca - 253 234 - -
Chromium T-Cr 0.02 0.05 <0.01 <0.01 - -
Cobalt T-Co 0.5 <0.01 <0.01 - -
Copper T-Cu 0.020 - 0.09° 1 <0.01 <0.01 - i
fron T-Fe 3 0.3 <0.03 0.1 - -
Lead  T-Pb 0.040-0.16° 0.01 <0.001 0.001 - .
Magnesium - T-Mg 5 4.2 - -
Manganese T-Mn 1 0.05 <0.005 <0.005 - -
7Mercury T-Hg 0.001 0.001 <0.00005 <0.00005 - -
Molybdenum T-Mo 10 0.25 <0.03 <0.03 - -
Nickel  T-Ni 0.250-1.5° - <0.05 <0.05 - -
Selenium T-Se 0.01 0.01 0.001 0.001 - -
Silver T-Ag 0.001 - <0.0001 <0.0001 - -
Thallium T-TI 0.003 - <0.002 <0.002 - -
Uranium T-U 0.00048 0.00045 - -
Zinc T-Zn 0.3 5 <0.005 0.006 - -
Extractables
EPH (C10-18) 0.5 0.6 <0.5 <0.5 10
EPH (C19-31) no free product <1 <1 <1 12

' Yukon Territory of Canada, Contaminated Sites Regulation (CSR; Dec 16, 1996).

2 Standard varies with water pH.

® Standard varies with water hardness.

" Denotes no analysis or standard.
< Denotes less than detection limit.
Exceeds CSR Standard for Aquatic Life.
Exceeds CSR Standard for Drinking Water.
Gartner
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1998 Environmental Investigations along the Canol Road and MacMillan Pass Area, NWT

TABLE 4.2.5: HYDROCARBON CHARACTERIZATION
MP 208 - Pump Station #6

HC 208-1 HC 208-2 HC 208-3 | HC 2084 | HC 208-5 | HC 208-6 |
Parameter Grease spill |Dried curde oil] Grease pot| Motor 0il? Black oil  |Product from
E of powerhouse| near POL tank| in truck box [from dump ‘Fifrom dump ‘H usT
Physical Tests
Flashpoint Degrees C. >61 >62 >63 - - -
Moisture % <0.1 <0.1 <0.1 - - -
Total Metals
‘Arsenic  T-As 0.3 31 0.12 <4 <4 <4
Cadmium T-Cd 14 <0.3 <0.3 <1 <1 <1
‘Chromium T-Cr <2 11 <2 <1 <1 <1
Lead T-Pb 17 114 5 <1 <1 61
Polychlorinated Biphenyis
Total Polychlorinated Bipheny - - - <2 <2 <2
Extractables
EPH (C10-18) 2 - - -
'EPH (C19-31) E2373000 R - -
Organic Parameters
Total Organic Halide - - - <300 <300 <300

Denotes no analysis or standard.
"<" Denotes less than detection limit.
Exceeds CSR Standard for Agricultura! Land Use
Exceeds CSR Standard for Parkiand Use.

‘|Exceeds Special Waste Criteria

All concentrations in mg/L (ppm)

(98800-8/9/99-MP208 - T4.2.5)
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1988 Environmental Investigations along the Canol Road and
MacMillan Pass Area, NWT

Hydrocarbon Products

Six samples of hydrocarbon products were submitted for characterization. Samples with greater than 3%
hydrocarbon content are considered “Special Wastes™ and therefore are subject to the Yukon’s Special
Waste Regulations. The samples were subject to waste oil characterization suite of test to determine
acceptable disposal options. All the liquid samples (HC-208-4,5, and 6) are acceptable for use as
application to roads as pavement, or as cement kilm fuel as defined in the B.C. Waste Management Act
(1995). The samples collected from dried or desiccated hydrocarbon products had elevated metal
contents, making them unsuitable for the above disposal options. Crude oil tars, such as sample HC-208-
2 are discussed further in section 5.5 of this report. The complete results are presented in Table 4.2.5 and

the Technical Appendix.
Asbestos
A single sample for asbestos analysis was collected from hot water line insulation near sample SS-208-

12, adjacent to the oil heater tank. This sample indicated that the insulation was fiberglass and not
asbestos bearing. The complete results are presented in the Technical Appendix.

4.2.3 Discussion

The field observations at this site show that there is a significant amount of unsightly waste and debris.
~In addition to 45-gallon drums and vehicle hulks, the site contains collapsed and burnt buildings,
cabooses, domestic garbage and 6-inch pipeline.

Barrels Containing Hydrocarbon Products

Preliminary examination of barrels on site identified numerous 15 and 45-gallon drums containing what
appears to be hydrocarbon product. These include locations outlined below.

Location Sample ID Number and Description
(if collected)
Dump ‘F’ HC-208-4 3 15-gallon drums full of “motor oil”

>10 crushed 15-gallon drums partially (<10%)
full of “motor oil”

Dump ‘D’ 1 open drum of grease
East of Pump Station 3 45-gallon drums full of “motor oil”
HC-208-1 1 partially full (<10%) drum of grease
Dump ‘H’ (near POL tank) HC-208-5 17 45-gallon drums partially (<10%) full of
“crude oil”

Gartner
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1998 Environmental Investigations along the Canol Road and
MacMillan Pass Area, NWT )

The above inventory is not exhaustive. Only a small portion of 45-gallon drums found on site were
checked, and the above findings are a summary of that work. Drums checked on site were marked with
an ‘O’ if containing what appeared to be hydrocarbon product, or occasionally an ‘X’ for empty.

Petroleum, Oil and Lubricants (POL) Tank

The POL tank contains between 1200 L and 2400 L of crude sludge in the tank. There is a small area of
desiccated crude oil tar near the inspection port. Sample HC-208-2 was collected from this desiccated
material and has 1.2% LEPH content and 2% HEPH content. The gravelly soils under tank appear to be
contaminated above Industrial Standard for both LEPH and HEPH (sample SS-208-5). The shallow soils
south and east (samples SS-208-6 & 7) of the POL tank hill do not contain concentrations of
LEPH/HEPH in excess of parkland standards.

Based upon the field investigations and analytical testing, there are two major areas of contamination
concern (AOC A and B). Area of Concern A is the heavily contaminated soil associated with the pump
station and UST. The second Area of Concern, (AOC B) is the contaminated soils associated with barrel
dumps C, D, E, and F.

Area of Concern A — UST, Pump Station and Wetlands

Samples from the surface immediately around the UST (samples TP1 East end fill pipe and TP1 0-0.1)
showed high concentrations of extractable petroleum hydrocarbons. Sample TP1 0-0.1m has heavy EPH
concentrations up 1.8% of the total sample. Sample TP1 0.1-0.5 collected from the side and base of the
tank only exceeded the Parkland Standard for HEPH. This suggests that contamination attenuates with
depth and that the soils under the UST may not be as heavily impacted as the shallow surface soils. As
the UST is still full of product, the tank is likely still intact and may not be leaking. Contamination of the
surface soil may have come from overflowing of the tank from the fill pipes.

A series of 13 shallow test pits were dug by hand shovel in the wetland area north of the pump station
and UST. This area is the immediate receiving environment for spills that have been associated with the
pump station since it is a topographic low adjacent to the station. The locations of these pits are shown
in detail 208A on Figure 4.2.4. The test pits immediately adjacent to the UST had a strong hydrocarbon
odour, and were heavily stained. The observations of contamination decreased further from the UST (i.e.
TP9). Shallow samples from TP3, TPS, TP1]1 and TP13 were submitted for analytical testing, and all
contained EPH concentrations in excess of the Parkland Standard. TP3, which was less than 10 m
northeast of the UST, showed the highest hydrocarbon concentrations, up to 5.9% LEPH content and
6.1% HEPH. This sample is considered Special Waste. Based on site hydrogeology, it is interpreted that
the flow direction from the UST would be east and northeast, parallel with and towards the creek.
Concentrations of hydrocarbon in other pits decreased with distance from the UST and support this

Gartner
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1998 Environmental Investigations along the Canol Road and
MacMillan Pass Area, NWT

interpreted flow direction. The lowest hydrocarbon levels detected in the wetland were 1140 ppm HEPH
in TP13. TP13 is less than 20 m from the UST, but may lie in a slightly up-gradient direction.

A single shallow test pit sample (SS 208-4) was collected from a wetland lying between the pump house
and the POL tank. This wetland is down-gradient of the pump station. The sample, SS-208-4, contains a
high hydrocarbon concentrations, up to 1.1% HEPH. The field observations and sample gas
chromatograph indicate that this is a similar type of contamination found in the wetland north of the

pump house. The water sample collected from the pond in this area (SW-208-3) did not detect petroleum
hydrocarbon.

The contamination in the area may have resulted from the salvage of pumps and piping between the POL
tank and the pump station. When this equipment was removed, the POL tank may have drained through
the piping into the wetland areas and/or overflow from the underground storage tank. The gas
chromatographs for all the samples in this area (TP1, TP3, TP11, TP13, HC-208-2, and SS-208-4) show a
similar pattern similar to that of crude oil. Sample CH-208-2 is assumed to be an aged sample of the
crude which leaked from the POL tank. All the chromatographs for these samples are found in the
Technical Appendix.

Area of Concern B — Barrel Dump Area.

The second area of extensive soil contamination is associated with barrel dumps C, D, and F. Samples
from the dump C area both exceeded Parkland standard for HEPH. The grease barrels at dump D have
mostly been removed since 1994 and there are areas of dried grease that the bears have been eating and
scratching. One soil sample from the dump D area exceeded the Industrial standard for HEPH. An open
full grease barrel was found between dump D and dump F.

East of the dump F area is an area of extensive hydrocarbon staining. This area is approximately 10 m x
20 m. A composite sample (SS-208-8) from six grid locations across this area yielded LEPH
concentrations exceeding the Parkland Standard, and HEPH concentrations exceeding the Industrial
Standard (2% heavy extractable hydrocarbon by weight). Many of the barrels in dump F contained what
appears to be motor oil (sample HC-208-4), including at least three full 15-gallon drums.

A sample (CAN-124) from this same area collected by Royal Roads (1994) had lead concentrations of
3000ppm, which exceeds the Industrial Standard for lead. Sample SS-208-8 was collected by the field
team in 1998 from the same location and using the same methodology as CAN-124. This sample did not
duplicate the elevated lead concentrations reported by Royal Roads. The cause of this is unknown, but
due to the anomalous nature of the metal content in CAN-124, it is suspected that this could be due to an
error in sample collection and/or analysis.

Gartner
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1998 Environmental Investigations along the Canol Road and
MacMillan Pass Area, NWT

Soil Metal Content

All samples analyzed for metal content exceeded the Parkland standard for barium. When compared to
the nearby Regional Geochemical Stream Sediment (RGS) samples, background concentrations of
barium are shown to range from 2200 to 3500 mg/kg, which is naturally above the Contaminated Sites
Regulation standards for barium. Zinc was also found to exceed Industrial soil standard for groundwater
flow to surface water used by aquatic life at two sample localities. These samples ranged from 391 to
633 mg/kg. Royal Road analyzed 14 samples for metal content at this site (1994). They found the mean
zinc concentration at this site was 142 mg/kg with a maximum concentration of 320 ppm and minimum
concentration of 27 ppm. This mean value almost exceeds the Industrial numeric soil standard for zinc as
described above. The source of the elevated zinc encountered near the oil heater tank (sample SS-208-
12) and at barrel dump ‘H’ (samples SS-208-7 and SS-208-15) cannot be explained at this time.

Surface Water

Water sample SW-208-1 was collected from downstream of the MP 208 site. This sample detected
LEPH concentrations slightly above the standard for Aquatic Life, which is 0.5 mg/L. 0.5 mg/L is also
the detection limit for the test conducted, and therefore there is uncertainty in an analysis this close to the
detection limit. The chromatograph for this sample (see the Technical Appendix) does have petroleum
hydrocarbon spikes. The up gradient sample (SW-208-2) did not detect hydrocarbon, but the
chromatograph does show similar peaks. This indicates that the hydrocarbon detected in the downstream
sample may possibly be attributed to natural humic substances.

Vegetation Samples

Elevated levels of cadmium were found in excess of the background and Impact Criteria willow and
blueberry samples at this site. Similar elevate results were noted by Royal Roads’ in 1994 and they
suggest:

“Species of Salix have been shown to naturally accumulate cadmium (Reimer et al., 1993a). In
fact, a background sample Salix glauca taken 1 km from Mile 208 contained 5.4 ppm cadmium, a
concentration comparable with those found on the site. This observation, coupled with the fact
that soils taken from the same sample sites showed levels comparable to background, indicates
that these high plant cadmium concentrations are authogenic.” (Royal Roads. 1994, p. V1-159)

Zinc concentrations in three samples were also at elevated levels above the background sample, but less
than the Impact Criteria.

The above metal concentrations were found in mostly in the low lying area adjacent to the site creek.

Samples VS-208-1 & 2 were near the POL tank, where sample VS-208-5 was near the oil heater tank.
The elevated metal concentration therefore may be due to stream sediment geochemistry, or related to oil
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‘ handling operation. Note that the willow sample VS-208-6 was collected from the heavily oil
contaminated wetland, but did not show elevated metal concentrations. This indicates that oil spills may
not result in metal contamination of the vegetation.

Human Health and Safety

Of human health and safety concerns, the pump station and bath house are falling into disrepair and may
collapse under winter snow load. The pump station also contains asbestos wall board as. identified by
Royal Roads (1994). They found that the pump station buildings were the only buildings to contain
asbestos. The Quonset huts on site are collapsing and unstable. There is a danger of people and wildlife
falling into the “septic pit’ adjacent to the bath house and becoming either injured or trapped.

4.2.4 Conclusions
Based on the findings of the site investigation, the following conclusions can be made:

a) soils in the wetland areas north and east of the pump station have (Area of Concern A) been
impacted by petroleum hydrocarbons at concentrations which exceed the Special Waste
guidelines;

b) soils in the barrel dump C, D and F area (Area of Concern B) have been impacted by petroleum

. hydrocarbons and lead at concentrations which exceed the Industrial standard;

¢) a UST with approximately 500 L. of what appears to be crude oil or an oil/water emulsion is
located adjacent to the northwest corner of the pump station and surface soils have been
impacted by petroleum hydrocarbons at concentrations which exceed Industrial standard;

d) at least 35 barrels of hydrocarbon products were found full or partially full on site and many are
open to wildlife;

e) the POL tank contains between 1200 L and 2400 L of crude oil sludge, and the soils below to the
tank have been impacted by petroleum hydrocarbons at concentrations which exceed the
Industrial standard;

f) barium concentrations found in soils are related to naturally occurring conditions;

g) zinc concentrations have been found to exceed the Industrial standard at two location; the source
of this contamination is undetermined;

h) petroleum hydrocarbon concentrations exceed the Aquatic Life standard in the creek have been
detected down gradient from the site; and

i) there is a large accumulation of metal and domestic debris at this site.
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Recommendations

The following recommendations are made based on the conclusions outlined above:

AR

o
11

. have a structural engineer assess stability of site buildings & recommend stabilization strategy to

12.

complete a screening level quantitative human health risk assessment of petroleum hydrocarbons
in soil which provides estimates of human health risks for use of the site (e.g., parkland uses);
complete a screening level quantitative ecological risk assessment of petroleum hydrocarbons in
soil which provide estimates of ecological risks for Valued Ecosystem Components that are
identified in the area;

clean out, remove and destroy the UST;

clean-up the contaminated soils surround the UST;

remove barrels containing hydrocarbon products from site;

remove the hydrocarbon sludge from and decommission the POL tank; clean-up the associated
contaminated soils;

conduct further sampling to determine the extent of contamination in Area of Concern A
associated with the Pump Station;

conduct further sampling to determine the extent of contamination in Area of Concern B
associated with the barrel dumps;

fill in septic pit to eliminate human and wildlife health and safety risks;

follow-up creek water sampling; including sampling after remediation efforts;

protect structure of potential historic value;
clean-up soils associated with grease ramp area;

13. general site clean-up of debris; and
14. leave features, structures and materials on site that have identified historic value.
Gartner
{D\98-800\3ra0804.doc-03/06/99 3 2 Lee




1998 Environmental Investigations along the Canol Road and
MacMillan Pass Area, NWT

4.3 MP 207.5 - Laydown Area
4.3.1 Physical Setting
General Description

The site consists of a flattened gravel hill top approximately 500 m south east of Pump Station 6 at MP
208 (Figure 4.2.1) and was described by Royal Roads (1994) as a “Laydown area”. The site is situated on
a rolling north facing slope. The creek from the pump station flows out of the canyon to the west, and
along the base of the hill towards a larger creek referred to as “207-Mile Creek”. The Canol Trail crosses
207-Mile Creek approximately 500 m east the MP 207.5 site. The site is located on the north side of the
Canol Trail, approximately 30 m above a broad creek valley to the north.

The site (Figure 4.3.1) consists of a small gravel hill that has been flattened to create a level surface
approximately 60 m x 80 m. There are 11 vehicle hulks parked on the site, as well as bulldozer and
vehicles. Debris is scattered over the site, including 45-gallon drums and some broken tractor batteries.
Lubricant dispensing equipment lies in the southeast corner of the site. Metallic and woody debris has
been pushed over the edge of the hill, and litters the base and sides of the site

An area of dark hydrocarbon staining was found at the southeast corner of the site and is interpreted to be
the former site of Royal Road’s (1994) Barrel area ‘G’. The drums they identified are no longer on site.

 Geology

Airphoto interpretation (Figure 4.2.3) indicates that the hill may be a deposit of glacial fluvial gravel.
The feature is interpreted to be a kame terrace. These pea-gravel sized sediments were deposited by
streams flowing from, or in direct contact with glacial ice. The site area is interpreted to be a naturally
occurring gravel terrace that has been flattened for road construction use. The surrounding hillside is an
undulating morainal blanket of silts, gravel and large boulders. There are alluvial/glaciofluvial flats
north of the site through which modern steams flow.

Surface Water

No surface water was observed on site. The stream from the Pump Station 6 site flows east from a valley
down around the base of the hill on which the site is located. This stream flows northeast from the site to
join 207-Mile Creek (see Figure 4.2.1). 207-Mile Creek is said by local people to have Arctic Grayling
and Trout. A small run-off channel lies east of the site and drains a broad ravine to the south.
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Hydrogeology

No groundwater was encountered on site. This is due in part to the site’s high relief relative the alluvial
plain to the north. Furthermore, the permeable nature of the gravelly soils result in<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>