(34 |

Affaires indiennes
et du Nord Canada

Indian and Northemn
Affairs Canada

Nunavut Regional Office
P.O. Box 2200
Igaluit, NU, X0A OHO

Philippe di Pizzo
Executive Director
Nunavut Water Board
P.O. Box 119

Gjoa Haven, NU XO0E 1J0

tel.: (867) 360-6338
fax.: (867) 360-6369
RE:

Mr di Pizzo:

Your file - Votre référence

Our file - Notre référence

May 2, 2005

NWB Permit No. NWB5SRES0308 Annual Report — supporting document

Please find enclosed a copy of Scientific Investigations and Research - Resolution Island
2004 prepared by Queen'’s University ASU. This document is provided as a supporting
document to our annual report submitted in February 2005.

Should you have any questions regarding the submitted documents, please contact us.

Sincerely,

Lou Spagnuolo
Contaminated Site Project Officer
Tel: 867-979-7936

Fax: 867-975-4939 _INTERNAL
E-mail: spagnuolol@inac.gc.ca g.,ri":.m!-_ |
FTMA |
cc. Harry Flaherty, Qikigtaaluk Corporation i FO | _
Philippe Simon, Qikigtaaluk Environmental LA L

Nunavut Water
Board

MAY 09 2005

Public Registry

(54

Canada




ACKNOWLEDGMENTS

The project was supported by Indian and Northern Affairs Canada through its
office in Iqaluit, Nunavut. We would like to thank Lou Spagnuolo for making the project
run so smoothly this year.

The work was conducted in conjunction with the Qikiqtaaluk Corporation. Thanks
are due to the many QC personnel who helped us with our work.

John Poland, Allison Rutter, and Graham Cairns, Queen’s University directed the
project. They were ably assisted by on site team leaders Kevin McKenna, Indra
Kalinovich, and Krysta Paudyn, and Rebecca McWatters, Nathan Manion, Sarah Jeswiet,
Patrick Nolan, Jeremiah Groves and Paleah Black. This report was written by John Poland
with contributions from Indra Kalinovich and Krysta Paudyn and edited by Allison Rutter.

Some laboratory analyses were conducted by Queen’s University Analytical
Services Unit, Kingston, Ontario. Thanks are due to Mary Andrews, Sarah Wells and

Paula Whitley, in addition to those listed above, who provided their usual high
professional standards.

Nunavut Water I TTAL
Board | el

MAY 09 2005 R

Public Registry




TABLE OF CONTENTS

I. OVERVIEW

General

On Site Scientific Investigations

O N = »

Other Activities

II. PCB REMEDIATION.........

................................................................................

B.  Methodology

I, ERCAVALION ot st s s b i S S s e e st ssbasvs
#)  CEPASSOLS i vinrmmans somsmmssss aosmsessssarimsssssemsap s sy ese mssassnssssssns
D) TR I1 SO1IS oiitiiiiiiieieteeee et re s s sbaere s e e s s esnsrmr e eeas

SAMDINE v s RS

BRI cooiimmsiovamsimnnis s s ssme s s aas R s SRS e

PCB Analysis......ccceeene...

a) Laboratory Analyses (GC/ECD) (Soil Samples).........ccccceceevveuenne.

b) Laboratory Analyses (GC/ECD) (Other Matrices).........ccccceeennnnee.

. SUSEBEach APea. cocmaimummsivimeios s s v o st
1. BakiOUN ommmmmsmiosmismsmimsme s s s s A R e

D SOU EXCAVALION ettt e e e et eeeeeeee e e e e e s et bs s s eeaeeenemenenssanaans

D. S1/54 Buildings and Valley Areq...............ccocecvevireiuecuineacnne
1.  Backprounll......ossseoresssasmornrmssssssisinsiaissbi s mramiie e
2: SOl BXOBVRUION o cvivcsismiss s s s vasim e s ssaiesss e o oss

III. SITE INVESTIGATIONS

B GEROFOT i s e s s S i ST S o SO St
B.. Bullding 84, . o vemmmnmasrengsossssssonsssmtcaa i S B i
C. Tier HLandfill.............ccooooiveeeeiriiiniciiiirecrcnsiiei s

1. Site InVeStigation .........ccceveeeeiieiiiiieiereecre s sassennene

D. Tier Il Landfill Monitoring Program..............c..cccoceceencucnncns

i



1. Monitoring WellS ... I11-9
2. Boil SEHDIES . nnnsnsssi s e T D
3. 'Discussion of Analytical Results ... [11-17

Y DMIBEADS oo o R RS SRR RS I1-17

Airstrip Landfill Monitoring Program.............cccccococvevieeiniciniieencnnenn. I-20
Monitoring of 1994 Barrier Performance .............cccccoveieavveiennnennn. I-23

Barrels and THEir CORLENIES. ...........couveeeeeeciiiivirserssssisssssssesssssssasassenss II1-26

T Q m =

Air Sampling for PCBs and Chlorobenzenes......... .. ..... .. ... I-28

=~

DFIRKING WaALET .........ooeiiieiiiiieie e 11-31
2], {1 ol |

17, L1 7 SRS ppt— | § L. 3 |

3. Drinking Water .o..oovveerueeriieiieciieieeccieeeiesses e eneesenesvaeeennessnesneneens =3 |

LHREIPALET ssoossssasnssanimmssinsanseresiaossssmmss i o SRR RS0 111-34
K. Background Water SGMPIEs. ..ouoiumimmivisomsisissismsmsmisvisia 111-35

L. Background Plant Samples..................ccccooeeeveveveenieiiaeriisiceeieierenens HI-38
1. Analytieal Method . vnuanimisennmsssssmsnisrmnassus11-38
2. -Plant:Analysis RESOIE....cmmumammiummsmssssssmmmsmssnmsssnisiaLo3 8

M. MISecellanEouS ACHVIIBS i covvazvrasinie s i o b v 111-41

N, Quality Control Data...................coueeeoerirescresieeieesseseesessseessesassssssanes 111-43
1. PCB Quality Control/Quality Assurance............ccccceceeveenuresenenennn. 11143
2. TPH Quality Control/Quality ASSUrance...........cccceeveruesreererieeseeeans 111-43

IV PO SIOTREE aisiviisisesiimsassisiiossiaioriorisasssssibionntessansesssasanninnsesesnsssnsassasesss Iv-1

I, CEPA SOil.ueiiiiiiciiicciiecccte et seneeese e sesneesnene e LV =1
2. Other CEPA MaterialS........ccoooveiiciiieieeeeeeeeeeeeeeeiree e eeeesesinae e V=2
3. -Beacth’PEB Storage Facility..cuu mu-vmnmasmsmnmsmmmnaineamal Vo4

V., Foel Contamimation ..ccmemmnsimsississeiis it ssssso s sty V-1

A, General

11i



C.  Analytical MetROAS ................cccoooveioereeieieeeieeeeeeeeee e, V-3
1o SAMPINE oo b e V-3
2. Total TPH Analysis
3. COME TPH ABALYSIS. cooismssmummusrsnommmmmsonnsssssssramsmsssn s V-3
4. Identification

5. Eypipristane and Cip/phytane Tation....conimminnipmsnisnmnsis V3

D. Imploded Tank Area
L. Furtlier Chatastetisation . uammunnnnsmmvmwinsanimissssimm VA0

2.. Ponding and Barrier ConSUCHON wussmmsmmmmssmssmmsssasmiasssss Vo2
a)  RAtIONAIE c..oooiiiiiiiiiic e e V-9

B) Degigh and Construcionusssnsmaasaummsnassssaisnsns V-9

¢) NohHonnY PEIOIIATICR ncsismsmsmvamimsmmmsssssssssassres LT

By Beoh POFAPEE wivsamos: v s v ise o s o s S s V-18
Lo IDESCRPHOI comsemummmmsemmsmmsisssomimmassssrssomvessesamesssssssssnn N S0
2. 2003 Environmental Assessment Work.........c.ccccceeevveceeeieiiiensenennen. V=18
3. 2004 Environmental Assessment Work...........cccccvevvvieiiveeecenncennnnenns V=19
4. Proposet RemSAIation ... sussisummscmsmimmanemismassasosssmmsiss V-19

I L e —— V-26
R €= T - | e O TR V-26

g) ‘Construction gntd MONTOTING «.cue v V-26
b) - ARAYHEEL RESNIES . .mmvonmmmsimmmarmesssmnssaasissisenssnsasss Y2
3. Main Landfarm Construction.........eceeereeereesceeercesersnescnsssessseeseness V=32

G. Laboratory Landfarm Study..............cccocooeveiviieciniiciniiireeiicscee e V-38
1. First:Set of Reactors Experiments. . .......ecnsisinmmaniaasg Vo8

a) REaStor DeSi . nomnnnausummsam s ssivsssiisinis. YOI

BY: (GAC TIPS cenmnsmmmmmrmsmmmsmismnsssmsssnssmrerssnmassanssnsssssmrsy ¥ HE

6) Sl TPHLEVES........oconoomsrmasenssarserssasnisesiissimssiissisivivaas it V-47

d) Aeration Versus Biorem@aiafion. ... awuimmnmsmainasnisains V-48

2. Second Set of Reactors EXperiments ..........c.coomsvesnaressoressesnonersserees ¥=52

VL. BARRIER RESEARCH........cccoiveersrerasarsrssanssassssssssosssassnsesessorase «VI-1

A BOCROFIUN: scvavsssssmssinss quo s i s o S Ao VI-1
B i S17/59 Valley: Baurler........cemmssmsssssvsrassssascsssssiinsiasrens i sl VI-2



1. Introduction and Field Work Summary .........c.coocoeiiiiiiiiiiciienn. VI-2

2. Cliniate Data and Water FIoW.amiimnissriimnsmsimi siiami VI-5
Q) PrCRAPTEAIIO i s avvssinsiasns s monss oo ssa s s e saaa 5w IR AETa VI-5
3. Filter and Sediment Analysis........cocoimiiiiiiiiii e VI-9
a)  Filter Sampling.......cccoviiriiiiiiiiiiicisei e VI-9
b)Y Field Performante oaaasmavminmnasraniiiaanimimiiia v VI-9
e} 2004 Field Asalysis RESORE . ommmmmimsssmmasmansmismians VI-12
d) Comparison of 2003 Filter Results to 2004 Filter Results........... VI-15
g} Bedinient ARAVES s R SR VI-15
£) ORI IUSTONE o sacmsuimsisssomsmissy s R R S S PR b A AR a3 VI-15

4. Barrier Modifications......cccoceeieeiveenieiiieniee e cseiesiecieesvaeenn. V=16
a) Gate Modifications ...ousmnisnnsnsisnasmmmiann TIELD

b) TFuntiel Modifications .. snavimnumnnnsasininsnsois G VI-22

€. TS TRD BaRFIEr oo i i i it B i s Sinan VI-26
GEHETAL i e R S SRR SRR VI-26

2. Filter ANAlYSIS....ccocoiiiiieiieiiiiiiie et et VI-27

3. Barrier Modifications and Recommendations............ccccccceveeerneenns VI-30
D.  Laboratory StUAIES............coocooieiieiiiiieiieiieeeeeee e VI-32
L. BaAtCh t@SES ..oiiiieiieeecreeeti ettt ae e e e e e eenaeeeranaeen VI-32

aF INEBOOHIE omuarnnamnssmsimnss s s s VPSS
2. COlUMN TESES ...ooviieiieerieeeeeceecee st eeeese s eneeaseneas VI-35

VIL: APPENIRX couiccsissisisisississsissossonsissvsssssssvossesanss ; VII-1




LIST OF PHOTOGRAPHS

Photograph II-1: The S1/S4 Beach Area at the Start of the Season: Note the Two Grassy
Locations Which Mark the Main PCB Contamination Zones..........c.....c...c......... I-11

Photograph II-2: During the CEPA Soil Excavation Large Rocks Were Separated: The
Excavated Soil Was Then Passed Through a Screener and Containerised........... II-11

Photograph II-3: The S1/54 Beach Area at the Start of Excavation of CEPA Soil Showing
the Roadways: Excavation Higher Up the Contamination Zone Was Too Dangerous
Because of the Steep SIope ..o II-12

Photograph 1I-4: The Barrier Placed Across the Drainage Pathway in 1994 Was
Removed: Analysis of Barrier Material Showed That the PCB Level Was Tier I1.. II-
12

Photograph II-5: Excavation of CEPA Soil at the S1/S4 Beach Area.......................... 11-13

Photograph I1-6: Excavation of the S1/S4 Beach Area Near the Base of the Cliff Slope 11-
13

Photograph 1I-7: The S1/54 valley in Late June: Repositioning Quadrant Markers.... [1-22
Photograph II-8: Starting the Excavation of the Tier I Soil .......cccoiiniiiiiiinnne. 11-22

Photograph 11-9: The Tier Il Soil Excavated in the S1/S4 Valley Was Scraped into Piles
NS | - ;|

Photograph [I-10: The Heavily Oiled Area in the S1/S4 Valley Was Boomed During
Excavabon ORIl SOkl s ssmosasss [1-23

Photograph II-11: The Roadway in the S1/S4 Valley: PCB Contaminated Soil Was Not
Removed From Roadways in 2004 ..........ccooeiiiiiiniiriineiieiieresscecnee e 11-24

Photograph 1I-12: The Yellow Spray Paint Marking One of the CEPA Areas Located
B s LT = OO OO OO 11-24

Photograph III-1: Demolishing Building S4. The Concrete Floor of the Building is
Contaminated with PCBs and Will be Covered With Clean Fill......................... 11I-2

Photograph I11-2: The Interior of Building S4 Prior to Demolition: The Area Marked in
Yellow was Contaminated Above 50 ppm with PCBs ... [11-2

Photograph I1I-3: Construction of the Berms of the Tier II Landfill............................. I11-6

Vi



Photograph I1I-4: Installation of the Tier II Landfill Liner...........ccccoooiiniin [11-6
Photograph I1I-5: Installation of a Monitoring Well at Resolution Island................... 1-11

Photograph III-6: Paleah Preparing to Purge a Monitoring Well Prior to Collection of
Water SAmMPIES .....eiveeeeieiiieieerie st s ses st sensesssesssnnssressrneseness L= 1

Photograph IV-1: Transferring CEPA Soil From a 205 Liter Plastic Barrel to a 3.1 Cubic
Meter Conical Steel Container for Off-site Shipment ...........ccoccoiviiiiiiiiininnens V-7

Photograph 1V-2: Yellow Overpack Drums Containing Blue Plastic Barrels of PCB
Contaminated Concrete Placed Inside a Seacan Ready for Off-Site Disposal......IV-7

Photograph IV-3: The CEPA Soil Stockpile from the Excavation at the S1/S4 Beach
Area: The Soil Was Subsequently Screened and Transferred to Conical Steel
CONAINEES .cnmsmmm s TsBeR TR s a8

Photograph IV-4: Some of the 516 Conical Steel Containers Filled With CEPA Soil

Awaiting the Ship to Transport Them to Quebec For PCB Destruction ...............IV-8
Photograph V-1: The Initial Part of the Drainage Pathway Leading from the imploded
AR AR osinon s s s e s e O TS R T P P TS o o8
Photograph V-2: the Mid-Section of the Imploded Tank Drainage Area Where the Ponds
aiid Bariier Weie ConStieted o onnnmmnanpsnsssmssimamsmssmtsimamss Vo0
Photograph V-3: Excavating the Drainage Channel For the Pond and Barrier ............ V-14

Photograph V-4: Constructing the Pond: The ABS Pipe Allows Water to be Siphoned Off
From the Base of the Pond and Also Controls the Water Level in the Pond........ V-14

Photograph V-5: Installing the Filter Boxes in the Barrier..........ccccceccvvececcveceerennne. V=15

Photograph V-6: The Barrier in Position but Without Filters: The Pond is Shown in the
BacKZrOUNG .....coviiiiiiiiiie et eae e s e eeesaeecaessnaeennenes V=15

Photograph V-7: The Division Between the Pond, Which is Draining into a Second Pond
Created by the Barrier, with Filters in Place.........cc.ccccoeevvevvivveveieeiee e, V=16

Photograph V-8: The Completed Trial Remediation System Showing the Pond with

Boom in the Foreground and Barrier Filter Box Beyond and Down Stream ....... V-16

Photograph V-9: The Pond Between the Two POL Tanks After Draining: The Original
Boundary of the Pond is Outlined by the Brown Staining..................c.cc.cooveenee... V-24

Vil



Photograph V-10: Collecting a Soil Sample From a Pit in the Previously Ponded Area. V-

24
Photograph V-11: Rototilling the Field Trial Landfarm Plots.........ccoccovvviviivicnnnnene, V-30
Photograph V-12: Collecting Soil Samples From the Field Trial Landfarm Plots....... V-30

Photograph V-13: The Hydrocarbon Contaminated Soil Was Screened Prior to the

Construction of the Main Landfarm ..........cccoouvveevivinneniinnnccecsieeeeneeecceeennen, V-34
Photograph V-14: Rototilling the Main Landfarm ...........ccccocvvieiinnninvnininiicnenenn, V-34
Photograph V-15: A Grid Was Laid Out at the Main Landfarm for Sampling............ V-35
Photograph V-16: View of the Main Landfarm From the Station Summit................... V-35

Photograph V-17: Some of the Reactors in the Cold Room at 8 °C: The Coloured Tape
was Used to Distinguish the Different Treatment Regimes .............ccccoceeevnnnnn. V-40

Photograph VI-1: The Completed Barrier Filled with Water After Very Heavy Rains in
Miel- AUBUSE 2003 o cos s i Titis da it snpms e s msns A s soesn s p oS VI3

Photograph VI-2: The Barrier in Late June 2004. After Removal of the 400W Filter the
Water Level No Longer Flowed Over the Barrier

Photograph VI-3: Collecting Water Flowing Through Half of the Barrier in Order to

Determine the Flow Rate Through the System..........ccococcvvvmienenieercecieciecereenn. VI-8
Photograph VI-4: The 400W Filter Coated with Silt After Being in the Barrier System
Fromi August 200340 Late June 2008 .....auasansmmmmainimienimavimnany -1 1
Photograph VI-5: Sampling the Matasorb in the Cassette for Analysis............coueu.e. VI-11
Photograph VI-6: Sandbags Were Used to Secure Liners in Place.............ccccccce...... VI-18
Photograph VI-7: Hard Black HDPE Liner Material Was Placed on the Base of the
Funnel Areas to Facilitate Shoveling Out Trapped Sediment ...............c.c..c........ VI-18
Photograph VI-8: Sieving Sand and Gravel for Filter Material...........c.coiciiiinnnns VI-21
Photograph VI-9: Adapting the Filter Box for the New Filter Arrangement .............VI-21

Photograph VI-10: Gabions Were Used to Extend the Length of the Funnel Trap.....VI-24

Photograph VI-11: GCL Was Used to Line the New Area and Force All Drainage Water
ThitGUeh tHe FIHEE BOK. ..ot st itiiiiemsiiiparspasserspsssassnssersrssseashsysss VI-24

viil



Photograph VI-12: Constructing One of the “Chevron” Water Impediment Sediment Trap
P EVTOES s vrsrnomenovoss saomsaassnssssavsssassmsonssaassnessvsenrasaanassass asn nnases IO I SHHETE ISR RERAYS VI-25

Photograph VI-13: The “French Bridge” Sediment Trap .........ccccoccviiiniiicccrincnieeanns VI-25

Photograph VI-14: Sediment Collected by the Funnel in the Furniture Dump Contained
POBSAE the Tiek T LEVE s issmsrimesstsaser oo VI-31

Photograph VI-15: The Furniture Dump Barrier at the Start of the 2004 Season: Note
That Some Water and Sediment Had Not Passed Through the Funnel ..............VI-31

Photograph VI-16: The Original Prototype Column Used in 2003 ............ccocovvenne VI-40
Photograph VI-17: The New Column Currently in US€......cccccovvrveerciieniiciccernennen. VI-40

Photograph VI-18: The Experimental Set Up Including Computer, Pump, Pressure Sensor
and Bxtraction APDaratlls..........cmissiim i st VI-41

Photograph VI-19: The Water Clean Up System Associated With the Extraction
BDDBIALUE .. eroronesserems s S S R e s Y I

X



LIST OF TABLES

Table 1I-1: PCB Concentrations in Barrier Material from the S1/S4 Beach Upper

Table 1I-2: PCB Concentrations in Soil Samples Collected During Excavation at the

SIS BEACH. ATBE isovuvscsi st s i G S TS i S hs s res nmspmes e A SRR RS AT AR RES 11-14
Table II-3: PCB Concentrations in Barrier Material Samples............ccccccoeeecivervennnnn. 11-18
Table II-4: PCB Concentrations in Soil Samples Collected During Excavation at the

S1/84 Buildings and Valley AT@as.........cccvvrrrerenininciiiieisesse e seesenens 11-25
Table I1I-1 Proposed Contents of the Tier II Landfill...........cccccovriviiriinniciiiriiecrenen. I11-3

Table I1I-2: Results of Analyses for Metals, PCBs and TPH of Samples Taken From the
Base of the Tier II Landfill Site After Excavation of the Foundation (ppm) ....... I11-7

Table III-3: Results of Analyses for Metals, PCBs and TPH of Samples Taken From the

Berms of the Tier II Landfill Site at the Start of the Year (ppm) .....ccceveevereeneen. I111-8
Table I1I-4: Results of Analyses for Metals, PCBs and TPH of Samples Taken From the

Borrow Source of Material for the Berm Construction (ppm) .....ccccoceoveevvrvenenenn 111-8
Table I1I-5A: Results of Analyses of Water Samples Taken From MW 1A............... 11-12
Table I1I-5B: Results of Analyses of Water Samples Taken From MW-2..................111-12
Table III-5C: Results of Analyses of Water Samples Taken From MW-3A...............1II-13
Table I1I-5D: Results of Analyses of Water Samples Taken From MW-4 ...............1II-13
Table I1I-5E: Results of Analyses of Water Samples Taken From MW-5A...............11I- 14
Table I1I-5F: Results of Analyses of Water Samples Taken From MW-5B ............... I11-14
Table I1I-5G: Results of Analyses of Water Samples Taken From MW-6 ...............I1I-15

Table I1I-6 : Results of Analyses of Soil Samples Taken From Close to the Monitoring
Wells at the Tier H LandBIl- Site .....conswmmninsasvammisimnansisiisemiags [1I-16

Table I11-7: Results of Analyses of Water Samples Taken From the Monitoring Wells at

tHCIATERIID DD . nssossisssonmvorsamivesisis i s s i s e i i 111-22
Table I11-8: Results of Analyses of Soil Samples Taken From Close to the Monitoring
Wellsatthe Aitstrif DU o cnamasismmm ey s i [11-22
Table I11-9: PCB Concentrations in Soil at the Barrier Monitoring Points ............... [11-23



Table I1I-10: PCB Concentrations in Water Taken in the S1/S4 Drainage Pathway .I11-24

Table I11-11: Description of Barrels and Description and Identity of Barrel Contents .. III-
26

Table 111-12: PCB, Chlorine, and Metal Concentrations of Barrel Contents...............I1I-27
Table I11-13: PCB Concentrations in Air Samples Collected at Resolution Island....ITI-29

Table I1I-14: Chlorobenzene Compounds Found in Air Samples Collected at Resolution

[sland (ug per tube plus fIlter)....cc.cviviviiiiiiiiiiiiiii I11-30
Table I1I-15: Chlorobenzene Concentrations in Air Samples Collected at Resolution
IS1A0A (ING PEI ) cvvvoeererieeeeve e eess s s sesans s ess s s I11-30
Table III-16: Drinking Water Results and Guidelines...........ccccevvrreivieercecvncrnicennnen 1131
Table' TI-17: Prinkitig Water pH BeSultiunnnmmnnsansmnstiomns i 111-32
Table 1-18; Lake Watef ResUlS o vmmsnmnnmismisnusnimsammaassimnndi-34

Table III-19: Sampling Locations and Collection Dates of Background Water SamplesIII-
36

Table I11-20: Analytical Results Obtained from Background Water Samples ............ [11-36
Table I1I-21: Analytical Results Obtained from Background Water Samples............ 11-37
Table I1I-22: Results of Analyses of Background Plant Samples.........cccoccocceevnnne 111-39
Table I11-23: PCB Concentrations of PCB Containers...........ccoo.ecveeeevereeveseceeseaneenene. 111-42
Table 111-24: PCB from Swabbing PCB Storage Containers..........c.ccccoccecevieeeenennn.. 111-42
Table I1I-25: PCB Concentrations in Blank and Spiked QA/QC Soil Samples..........111-44
Table I11-26: PCB Concentrations in Laboratory Duplicate Soil Analysis .................[11-44
Table I1I-27: PCB Concentrations in Field Duplicate Soil Analysis............cccccuevenen 111-45

Table I11-28: PCB Concentrations in Blank and Spiked QA/QC Water Samples.......111-46
Table I11-29: PCB Concentrations in Blank and Spiked QA/QC Plant Samples ........ I11-46
Table I1I-30: TPH Concentrations in Blank and Spiked QA/QC Soil Samples...........I11-47
Table I1I-31: TPH (Fuel) Soil Concentrations in Laboratory Duplicate Analysis.......[11-47

Table III-32: TPH (Lubricating Oil and Grease) Soil Concentrations in Laboratory
DUpPliCate ANALYSIS ....cveveeieiririeenieeseeseeerese et eae s ss e s ebene s [11-48

Xi



Table I1I-33: TPH (Fuel) Soil Concentrations in Field Duplicate Analysis................ 111-49

Table 111-34: TPH (Lubricating Oil and Grease) Soil Concentrations in Field Duplicate
PATI B i004 300000800 nsemsemmanrnomtmrrsnssrsseesass se s vbasesmmaTART SRS RS R COSF RSB R OSSR 111-49

Table I1I-35: TPH Concentrations in Blank and Spiked QA/QC Water Samples.......I11-50
Table I11-36: TPH Water Concentrations in Laboratory Duplicate Analysis.............. [11-50
Table I11-37: Metal Water Concentrations in Laboratory Blank Determinations........ II-51
Table 111-38: Metal Water Concentrations in QC Control Samples..............cccoeveneeee. I1I-51
Table I11-39: Metal Soil Concentrations in Blank and Reference Material (ppm)......I11-52
LB, TN s snasiismaumiinssinsasimesnc s 303w s S S B S S S RS I1-52

Table I11-40: Metal Soil Concentrations in Laboratory Duplicate Analysis (ppm).....I1I-52

Table I1I-41: Data for Barrel Blank and Quality Control Samples............c.c..cv...ee... 111-53
Table I11-42: Replicate Analysis Results for Barrel Contents...........c...cccoeeveevreneene. I11-53
Table IV-1A: List of Contents of the Beach PCB Storage Facility ........ccoeeveeneeenne . IV-9
Table IV-1B: List of Contents of the Beach PCB Storage Facility .........c.cccccoveee. IV-19
Table 1V-2: List of Contents of Materials Transported to the Licenced Destruction

Fagility at St AMDOISe. QCDES ..ovnmmummansiimibaisnasiiinitsmmmrel V28
Table V-1: CCME-TPH Tier 2 Derived Remediation Criteria for Arctic Soils............. V-2

Table V-2: Results of Analyses of Assessment Water and Soil Samples for TPH at the
EEPIGAED AN AT st o S o T G s Ao mpr T AT R S AR ISR AR V-6

Table V-3: Results of Water Analyses for TPH at the Imploded Tank Drainage Area
Fonidsand BartiEhousimnmmia i s e e V-17

Table V-7: Results of Analyses for TPH from the Landfarm Plots in 2003 and 2004.V-31

X11



Table V-8: Soil Temperatures (°C) Recorded at the Trial Landfarm Plots in 2004..... V-31
Table V-9: Results of Analyses of Soil Samples for TPH from the Main Landfarm... V-36

Table V-10A: Mass of TPH Collected on Charcoal Traps in the Reactors at 18 °C  from
First Bet Of EXPerimCnS.. . .o, connronnsssnsssssyensssb sosAA sin R SRR o TS ST V-45

Table V-10B: Mass of TPH Collected on Charcoal Traps in the Reactors at 8 °C  from
Eirat Set 0F EXDETIMICRTS. .. oveerensmen-siiimssisiaassibsmndarasamiamseesiismnd V=23

Table V-10C: Mass of TPH Collected on Charcoal Traps in the Reactors at 5 °C  from
First Set of EXperiments consmasunmanmans - wanbsunassnassnmssas ¥ -4

Table V-11: Summary of Total Mass of TPH Collected on Charcoal Traps in the Reactors
From First Bel of EXperimenti: o ns i isamnass V=20

Table V-12: Summary of TPH Concentrations in the Reactors at the Start and End of the
First ek of BXpPeiliients oo i s st e si s v diani V-47

Table V-13: Summary of Total Mass of TPH Lost From the Reactors During the First Set

O BEPCTImCHlS socmnnimmmssin s i i i i raaaasicns Nt g
Table V-14: Calculated Masses of TPH Lost Through Bioremediation....................... V-48
Table VI-1: PCB Levels and Amounts for the Filter and Sorbent Materials from the

ST1/84 Valley BarTIer .....cc.eeeiiiiiiiiieecee ettt etee e e ess e aseeassesseesseesaaenas VI-12
Table VI-2: Analytical Results for the Sediment Samples from the Barrier ............... VI-15

Table VI-3: PCB Levels and Amounts for the Filter and Sorbent Materials from the
Furniture Dump Barrier .........cccoovoienriciecieiciiiiciiecs e eneeie e seeeneenne. V128

Xiil



LIST OF FIGURES

Figure V-1: Chromatogram of a Diesel Standard.................ccoooviviiiiiiciininesiveserenens V-5
Figure V-2: Topography of Imploded Tank Drainage Pathway..............cccooveuvnenn.... V-12
Figure V-3: Schematic of the Pond and Barrier Systems .............cccoooovieiiivicreeieeernne V-12

Figure V-4: Chromatograms of Hydrocarbon Contamination at the Beach POL Area V-20

Figure V-5: Change of TPH with Time at the Field Trial Landfarm............................ V-29
Figure V-6: Change of C,+/Pr Ratios with Time at the Field Trial Landfarm.............. V-29
Figure V-7: Diagram of a Laboratory Reactor.............coooviiiiiiiiiiiiiiiiiiiiiinininn, V-39
Figure V-8: Change in the C,+/Pr Ratio with Time for the 8 °C Reactor Set............... V-50
Figure V-9: Change in the C,7/Pr Ratio with Time for the Every Four Days and Fertilizer

Added Reactor Beli numunssimmmmssnmmmasissisisnsiissssssmsmssss Yool
Figure V-10: Chromatograms of the TPH Present in Soil From the Reactors a) Initially,

b) Aerated Daily after 169 days and c) Fertiliser Added after 169 days. ............. V-51
Figure VI-1: Schematic of the 2003 Funnel and Gate System .............cccccecvieiiniciicnnns VI-3
Figure VI-2: Monthly Snowfall At Resolution Island............cccooevveveeveieicniiicciieenee VI-7
Figure VI-3: Monthly Precipitation at Resolution Island ..............ccccoceveviinincniennn . VIS

Figure VI-4: Arrangement of Filters and Sorbents in Filter Box Which Were Present
From September 2003 to June 2004 .........coveereriiiiereiie et VI-9

Figure VI-5: PCB Trapped by Geosynthetic Sorbents in the S1/S4 Barrier in 2004 .VI-13
Figure VI-6: PCB Trapped by Geosynthetic Sorbents in the S1/S4 Barrier in 2003 ..VI-13
Figure VI-7: PCB Trapped by Geotextile Filters in the S1/S4 Barrier in 2004........... VI-14
Figure VI-8: PCB Trapped by Geotextile Filters in the S1/S4 Barrier in 2003...........VI-14
Figure VI-10: Arrangement of Filters and Sorbents in the Modified Filter Box......... VI-16
Figure VI-9: Schematic of the Modified Funnel and Gate System ..........ccccoccvrueee.. VI-17

Figure VI-11: Arrangement of Filters and Sorbents in Filter Box September 2003 to June
2004 and Miss'of PEBS Colletted. ..cuuuwmninmsnunumisimamsimssmissvamsmmays VI-28

Figure VI-12: Efficiency at Capturing PCB in 3M Boom Material Batch Test Results VI-
35

Xiv



TABLE OF MAPS

Map I-1: Location and General Layout of the Site at Resolution Island.......................... I-3

Map II-1: The S1/S4 Beach Area Showing the Contaminated Zones and the Quadrants at
forthe Biartof the 2004 Ficld SeAS0N.omwminsssommosmsmss sisssnarsorsnsss sumseorssssnsasss I1-9

Map I1-2: The S1/S4 Beach Area Showing the Contaminated Zones and the Quadrants at
for the End of the 2004 Field Season...........cccooveeiiiiveeeciiicccicniceiienieeesiensneeen: 11=10

Map II-3: Contaminated Areas in the S1/S4 Buildings and Valley Vicinity at the Start of
the 2004 Field Seasomn .......cccoveeviiiniecienieiiiiicreeeeiesiensenecsecsiesneensscnessesenenes 11=20

Map I1-4: Contaminated Areas in the S1/S4 Buildings and Valley Vicinity at the End of
the 2004 Field Seasomn ........ccccoiiiiirieiiieiieeiee e cieesrcsvreeesieeveeseeevenesseessaneens =2 1

Map III-1: Sampling Locations, Sample Numbers, TPH and PCB Levels at the Base of
the Tier IT Landfill ..o I11-5

Map III-2: Monitoring Well and Associated Soil Sample Locations at the Tier Il Landfill
SHEE ittt ettt ese s e s saanenneseescenssneneeneens LT 1 0

Map III-3: Monitoring Well and Soil Monitoring Point Locations at the Airstrip Landfill
ceveereneennen 111221

Map I1I-4: Sampling Points and PCB Concentrations at the Northern Barrier in the S1/S4

VALIEY .. ettt e ea e e era e n [11-25
Map III-5: Locations and PCB Concentrations of Background Plant Samples........... I11-40
Map IV-1: Plan of the Registered Beach PCB Storage Facility .........c...cccocceeriinnnnnn. V-6

Map V-1: Sample Locations and TPH Concentrations Around the Imploded Tank and in
Drainage TEOR. THE ATEE oo sueussnonss oo s s s Tsnss s iios V-7

Map V-2: The Pond and Barrier System Showing its Position in the Drainage Pathway,
its Salient Features and Soil and Water Sampling Points...........c..cccceovrveirerrennannn V-13

Map V-3: Sample Locations and TPH Concentrations at the Beach POL Area from 2003

Map V-4: Sample Locations and TPH Concentrations at the Beach POL Area for the
204 PIRld S 88801 xvvvinomrismionmsinmsmmnsssoionss i i aisriiesser oo V-22

XV



Map V-5: The Beach POL Area Showing Soil TPH Concentrations > 1000 ppm and the

Proposed Area to be EXcavated ...........ccoccviieeciiiiiiieeerrinreeee e se s sne s sreesnens

Map V-6: The Main Landfarm Showing the Quadrants for Sampling and TPH Results
DD v cnuavissimssinn s R o BT S b S e e mea o s AR A TSR

xvi



alAa‘rL 5N aosaAYPLXC

Pa DobedarL<® 11M—CL ASJCL* PobodabPbCDo NPCPPLS o
boA AT ot PR ARPNDLDot AJNM L AN
B a Do o™ AL PNNCPLAC 0" boAD Do o™ CAL Pacso®
oaloDe PO oo, (dde AMAC PobedabBPrc PO, > adiobbCPL <o
APIJ 1994 NPOJ 1996, ALADe ACHDNE Acl>*Lo® bbRNSoT,
PNNCP L =do™ o AlLabons ™ 4L dPAMD oot APaSAc I
<SabPNb<dot 4L DPIedDot. (44 AcadaP <€ (dao dSJo A Ao
PP PD® boA"Ccn“cMc® bOPN I AR NDLODst,  CALM™ 1997 =
APdDo, (L*a. D> Pon™ PNNNLC—do’l" boADonc bCH o™
Aead<® bLMYDHCPLd® PPC 5 ddOANM o™ (d4 boA“c Ao ot
BN T ARZTNIP RO ACHNNPLDC BN “Ab <" ArPofoct <L
BOMLILAT 0" (L™a AbDPRDe Pda™L™ BPPLELAD® b= S QL
BOPLALAP I AR PPOS (dde BDPNNLAD <Y DOBRLNDSN Bdo™
Aocnrdbd 0" ba(ll (LD Acnad¥<]™. Pac Dobod™rL<®
a5 AYAPLNAYG* AcadarlLY M o Pdd boA"cA o™ o bbrNe ™
AR NP LD, dA® Ac*odA<<dM o™ D<o 2004%JNJ.

Pa d6J¢ dAKACN dSo” AAo™ PNNNL o I®
boADonc DT o <alPNPPLIs” AbA‘(PeLicdic™ o™ AP KD 5o
ASNP S PebllPbCone P (Lo PSP, (Lac <o DNPPLI®
PULTLD® IPNYLIC AL AaDC PAA @A™ P NP DMt 11
oal' Cac ALARCL 9PPLoo 4L PeacNCLI™ 1T oo™ o®
PP dI N AD* 0a o™ 2005 AMADC Acn<vbadcbs,  (dde
L RAS DL PnNNDPLEe T oo™ PLad® S1/84 o\ AFSCD D dC
N> 5Nt Al aba AL cno*o® bPrNoP<* (dao
ArAS(P o, PRoc PencNPLL T oo™ <b‘P>cPd* (Ko SJI.
AL AN AP Ho PLo S1/S4 ALPC Po’<Pdo. NKLIA®aA™ 163N M€
d4aCM™ ACHDE CEPA oa*lo® <b‘Pradbid. Ca PeaNN/LL® <L
PeANNPLR® I oa™ C(daod dGJeD® <bdid.  AL"a <o
AMACNDI 1200 ALAD® CEPA oo™ <bSChc Pd® (Lo <SJIT QLo 752
RASHS AL dAS >BAAPHNE (4N SN 516 b NC>e P9 (™M™
ACIFCP LS <dDNE. CEPA PAIA @A™ (CoMINt Aol ALA™ NE
NSLP 5N d4CdnrL<¢ <theCP<LSedDC Lo S1/84 ALD< Po<Pdo, 236
MASHS SKE oal™ CCONE 27 NASYS AL DNt CEPA P, JCITt Lo

X1i1



A0t Aadllc o Al Cel® APFPLYDot AL BPNS  C(Ldde— CEPA
b oADPSLAC 0a DO A NDNE, BERNIM QL bbb a A4DNC
CALAPB oo™ <AL >BDNC b N*od™C (Lo <SJT.

(L ac boADonc Do PNNNLC—do® ALL™™ 19971,
AL*a < 5 D¢ S000PJ ™ PYLA ¢ A% D (APAY) BSAd55N
PAEbPNe L BCPro, 4L 4030PcJ ™ DPYLA ¢ A% (AFAY)
bNFLY ool (Lo oadA*alDS  (dde APaDl™ (APAY) BiAd5Ne
PN DI CLMY 1999%NLd. AL a <50 3790PcJ ™ DYLA e (94%)
A5 (APAY) ool D¢ <bCBPLDC L 2870PcJ ™ DYLA eC (LM~
PN LN AL a <5t 120PJc ™ DPYLA ¢ (3%) 0o oIS APSa5E
(APA) P c—NCBraDdE 1T oal. ABPLEDYAADT® 97%% Ao (AFA)
P<LaI¢ CEPA oa ™o (L3 >N AL a< 55N 5000 AMACNDY
PR Do 3% IPeAcNPLI™ 1 sa*o®™, Cddos NLAdsoNt, AL*a <550
AMALCNDI 10,000, IPencNZL<T T oo™ ACHD* AL*adA™a ™
30PJ ™ DILA e A2 (APA) AL*aPN"5J AMALNDJ 10,000

oa e,

(Lo 497 ool Aca<beDd® Ao Rric® 12<5%" 4L
boA A oMot bPANITIT ARPNPLCOet AbaAXNot (Lodbe Do
P oot 760 AcndaFPE® Pda*® boA"cnto Mot PPNt
AR D LDt Acndbe DdC Al LM AP%a Dt oaA™ <bC> N
aoaADINM L ol LUC oa¥Wdedn ol <bCPLEDS odOre Lo
o0a™ BPRRDJ (L*a <b o® bIrNPGHALM® 45 <b o®
AMSNADSHALS BRI, bLMEP<cLe NNSCH DI DL DGPS <L
CLTN4® DS™ob D¢ NNSTCP N 4L AXASCPNADNE 4PPLEIC <farLD®
20057 <b*ePLY D% Dac' P "Ho 4L aosa AP Ho
MAA a4 N oo <bAPLEZD* A0 DS oo  bPPR® <L
44D o0al™ BPAN TS AP PnDC (Lo bolro PencN/LT I
ool Lo MCAD< 4Cd Ao AL (dd BPRND>PDN 8§INE
Aca<bN5d. S bLPED O ALADE AMSCP< 0D AIC BDPNICHLNE,
K> 5CAS BDRNCP 5N, 0a SAS AL AM® bDPNCP Lo, P dofobaD®
BEOPNCD 5o AL BDEAC PPN Do M AXASCP Nt ICI* o N™L
A DEeI* S4 BDPND> Lo L bPPLACH 5o APaD I (APA)
BOALNRCP <L CEPA al on* M AFXPLeSoLC

X1



APLLADe DY* AL cdonb™ (Lo 457 (dao DSAdL L™
A D0 (PO AL NoPPAINM Na<be bDo (dao DSAALBDNDC
NN . o A<LAM ool Na¥bDo ALLIN* biodot
PIALSDHPNe BPrLa DM 0™ ACHN D Mo 8000t 4AP5c-<DI
1Lal™® > /L (dao DAdse.  ALDC Pao PAALD AP, Ca (P4P®
dd e d* DIAALDBPNC dJANCP o dPPL o NNGPL<AIE AL
AP 4D boADoAc P o™ PNNNLC ol <aDNrPL~T.
AcadasD <% BDPLAAD YT bacdarl<l be¥rdAacPad®* (Lo ST <L
BOANPN " ADo DD PPN BERLAD SN b oADeAF o oal
B>PN P bCodD "

Ca dCA"aodD® A5 oM APCP DY 20037 <l M <Lall®
APPAD 5 APLSCNTLN KPP Y PNNNL o)™ boADon>* 0",
AcboOrS (PSH5AC AL asaAdPOrS Acybbo Nt (Lo ASM Aca<%iNd
AL LY ALt ™ oBNN<EDboSse (Ldo™l d)iod™Do®.  (dd
LoD AN S1/S4 oW Al ASPPNLe o™ CCADS® ALSCD DdIE L
PANCH LN BERNAD<I* BOMNCDLY o 0% AL APKL
DG DM Do ALy CLOML ADKSPLS® DLGE e (AZA)
BRSSP NoPFAINE aa AN d® DYGAS ADKLC
NaPLAINPPAMC AP <MND LN 5dN<NP SN APa Dot (APA).
dlonbMe od>E 50D (APA) (€o ALPPNL o™ CCADT
ALACMNN<S e Dd* (L e 4D oo ADLY‘o*lot.  bDRNADT
PR Abo™o® BPANPNPLaD* NabbrPLed® AL Lab<® OCbcDo
BOMNPCD 5o PAIA RSt AR Dot 0N —d<"a ‘o " o* <L
Do NN ‘oL o™ A%t (APA) 4L dr<sMMo® oal BPANPD 5o Ac
DD odT<* bbra A 5o P boA cMot, Poblonl c*
PAIA*aA™ AL BPRLAMD 5o NPrenDat ool <™ DoNN<ta LM
Ab<SHL > APPLNNDoe dPAD o< 5o Cdo™ RDM Dot K> 50 ™
DCPLE Do,

xiii



EXECUTIVE SUMMARY

This report is the eleventh annual report produced by the Analytical Services
Unit (ASU) relating to the environmental assessment and remediation of the former
military base at Resolution Island. The first three reports, pertaining to visits from 1994
to 1996, involved site assessment, remediation of critical areas and the development of
cleanup plans and strategies. The work in these three years was managed by the ASU.
From 1997 onwards, the management of the remediation work has been conducted by
the Qikiqgtaaluk Corporation. The ASU has provided analytical services and expertise to
support this work and Dr. John Poland and Dr. Allison Rutter have acted as Scientific
Advisors to Indian and Northern Affairs Canada (INAC) for the project. This report
details the work undertaken by the ASU, Queen’s University in 2004,

This was the second year of the three year remediation plan designed to complete
the cleanup of the site. Due to the very poor weather conditions on site this summer, the
plan is somewhat behind schedule and no contaminated material was placed in the Tier
IT landfill. The liner is in position and Tier II soils can start to be transported to the
landfill early in the 2005 season. Most of the Tier II soil in the S1/S4 valley area was
scraped into piles and confirmatory testing completed in these areas. No Tier I soil was
excavated in this area this year. Good progress was made at the S1/S4 beach area. Only
four of the sixteen quadrants containing CEPA soil remain to be excavated. The Tier I
and Tier I soils at this location will be excavated next year. Approximately 1200 m® of
CEPA soil was excavated this year and 752 steel conical containers filled. Of these 516
were shipped off site for disposal. CEPA material left on site is now comprised of the 4
quadrants to be excavated at the S1/S4 beach area, 236 steel conical containers filled
with soil, 27 steel conical containers filled with CEPA wood, concrete and other
materials and 5 sea cans containing various materials. CEPA materials other than soil

were sorted, sampled and analyzed as required, and packaged for transport this year.

At the start of the remediation project in 1997, there were approximately 5000 kg
of PCBs as oil in electrical equipment and barrels, and 4030 kg of PCBs mixed with soil
on the ground. All the PCBs as oils were shipped off site in 1999. Approximately 3790
kg (94 %) of PCBs in the soil have been excavated and 2870 kg (80 %) shipped off site;
about 120 kg (3 %) of the mass of the PCBs is to be placed in the Tier II landfill. It
should be remembered that the 97 % of the PCBs in the CEPA soil to be shipped off
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site is in about 5000 m® whereas the 3 % in the Tier I soils, being much more dilute, is
in about 10,000 m’. Tier I soils contain 30 kg of PCBs in about 10,000 m® of soil.

This year the field season lasted approximately 12 weeks and ASU personnel
were on site for 76 days. Much of the work of the ASU involved the contaminated soil
excavation; marking and mapping areas to be excavated, collecting and analyzing soils
to ascertain if the excavation was successful and ensuring that the excavation was
conducted properly. All coordinates were recorded with DGPS and all associated record
keeping was completed. Areas scheduled to be excavated in 2005 were roped and
marked for excavation of contaminated soils. Monitoring wells and soil monitoring
points were established around the Tier II landfill and the airstrip dump and these were
sampled and analysed for metals, PCBs and hydrocarbons; the Tier II landfill
monitoring wells were sampled up to eight times. Annual tasks such as drinking water
testing, barrier monitoring, background plant and water monitoring, air sampling and
analysis and barrel analyses were completed. The concrete floor of building S4 was
sampled and analysed for PCBs to ensure that the CEPA area had been removed.

Excellent progress was made this year in the area of fuel contamination. A pond
and filter system were constructed at the imploded tank drainage pathway. A new large
landfarm was built at the imploded tank with all soils known to contain > 8000 ppm of
diesel fuel. At the beach POL tank area, the pond between the tanks was largely drained
allowing further delineation and the proposal of a remediation plan. The experimental
trial landfarm continued to show excellent results for the fertilized soil plot this year. A
major laboratory experiment was carried out to investigate the optimal conditions for the
field study and confirmed that bioremediation and aeration can remediate TPH
contaminated soils at low temperatures.

The permanent barrier installed in 2003 was clogged with large amounts of silt at
the start of the season. An additional settling pond and chevrons, were added this season
to increase the ability of the funnel portion of the barrier to trap more silt. The filters in
the S1/S4 valley and furniture dump barriers were removed and returned to the
laboratory for analysis and replaced with graded sand and granulated activated charcoal
(GAC). PCB analysis of the filters and laboratory batch tests clearly indicated that GAC
was the best filter medium to trap the PCBs. The amount of PCBs trapped at the
furniture dump suggests that this should be made into a permanent feature. In the
laboratory an apparatus has been constructed and is currently being used to test various

materials for their ability to trap and hold PCBs and to mimic the field experiment.
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[. OVERVIEW

A. General

This is the tenth year that the Analytical Services Unit (ASU) has conducted work
at Resolution Island for Indian and Northern Affairs Canada (INAC). Over the period
1993-1996, environmental work at the site was detailed in a set of reports entitled
“Environmental Study of a Military Installation at Resolution Island, BAF-5". These
reports' fully described items such as site characteristics, history, and previous
investigations. Scientific investigations have continued and have been reported annually’.
From 1997 onwards, work at the site has been managed by the Qikiqtaaluk Corporation
(QC) through a contribution agreement with INAC. This work started in 1997 with
infrastructure improvements and expanded from 1998 onwards to include remediation
activities and training. The three year plan to complete the work at the site was initiated
in 2003’ and thus, the work described here, represents year two of this plan. Map 1-1

shows the location and general layout of the site at Resolution Island.

The work described in this report was conducted through a Contribution
Agreement between Queen’s University and INAC through their Nunavut Office. This
report details the tasks carried out by the ASU in 2004 and outlines the progress made in
the Resolution Island remediation project. The report includes a chapter detailing
research and activities relating to the design and construction of permanent barriers to

intercept PCBs in drainage pathways. A separate chapter is also devoted to the

! Environmental Sciences Group (1994). Volume One, Analytical Services Unit (1995) Volume Two,
Analytical Services Unit and Environmenta! Sciences Group (1996) Volume Three, and Analytical
Services Unit (1997) Volume Four: Environmental Study of a Military Installation at Resolution Island.
BAF-5. Prepared for Indian and Northern A ffairs Canada.

* Analytical Services Unit (1998), (1999), (2000), (2001), (2002) and (2003). Resolution Island 1997:
Scientific Investigations, Resolution Island 1998: Scientific Investigations: Resolution Island 1999:
Scientific Investigations, Resolution Island 2000: Scientific Investigations: Resolution Island 2001:
Scientific Investigations: Resolution Island 2002: Scientific Investigations and Resolution Island 2003:

Scientific Investigations. Prepared for Indian and Northern Affairs Canada.

* Analytical Services Unit (2003). Resolution Island Project Description and New Remediation Plan

Revision 1 March 2003. Prepared for Indian and Northern Affairs Canada.
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environmental assessment, delineation and treatment of diesel contaminated soils and the

ongoing research supporting the hydrocarbon remediation.

B. Site Activities

Most of the work conducted at Resolution Island this year was again managed by
the Qikiqtaaluk Corporation (QC). QC managed the transportation to and from Iqaluit,
provided meals and accommodation at the core camp and provided personnel and

equipment to assist with our work.

The main activities and accomplishments are listed below:

e Excavation of nearly all the CEPA soil from the S1/54 beach area.

e 752 conical steel containers were filled with CEPA soil. 516 of these containers were

shipped to Bennett Environmental Inc for thermal destruction.

e Excavation of Tier II soils from a large area of the S1/S4 valley and buildings area was

carried out and the contaminated soils were placed in piles awaiting transport to the Tier
11 landfill.

e The berms of the Tier II landfill were completed and the liner placed in position and
covered with a thin layer of clean material. No Tier Il material was placed in the landfill

as the liner was not in place until early September.
e Building S4 was demolished.

e CEPA materials other than soil were packaged for off site disposal.
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Map I-1: Location and General Layout of the Site at Resolution Island
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C. On Site Scientific Investigations
The Queen’s University team was on site from 30 June to 10 September 2004.

The activities conducted at the site this year by the ASU and described in
Chapters II-VI of this report are listed below. Between three and five ASU personnel
were on site for most of the time this summer. Two people were generally required full
time to operate the laboratory. The successful operation of the laboratory ensured the
ability to analyze PCBs and other parameters on site; this greatly facilitated the
excavation and other activities on site. Equipment and supplies used by the ASU were
flown to Iqaluit and transported into the site by helicopter or Twin Otter aircraft.
Materials for the barrier installation and hydrocarbon migration control and solvents
required by the laboratory were transported to the site by sea-lift.

Resolution Island meetings were attended in Iqaluit, and Ottawa this year.

The main tasks completed by the ASU this year are listed below:

e Provided scientific and engineering support at the site.

¢ Conducted analyses at the mobile laboratory. The analyses were mainly for PCB by the
GC/ECD method in soil, water, and other matrices. The GC/ECD equipment and
associated equipment for PCB analysis is complex. This year two GCs were on site to
increase the throughput and in case of equipment breakdown. Additional backup was
provided by provision of test kits (on-site) and another GC/ECD at Queen’s (off-site);
One GC was periodically used for the analysis of soil samples for TPH. Tested
miscellaneous materials such as used decontamination supplies for PCBs, water, daily
pH testing of drinking water, and identity of unknown materials. Two people were

required full time to operate the laboratory.

e Confirmatory testing, mapping and roping at the S1/S4 Buildings and Valley areas
(Tier Il and Tier 1) was conducted. Queen’s had a person assigned to oversee these

remediation operations.

» Confirmatory testing, mapping and roping at the S1/S4 Beach area was carried out.

Queen’s had a person assigned to oversee these remediation operations.
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Sampled the S4 concrete floor and analysed for PCBs to confirm remediation was

complete.
Barrels — testing, sorting and labelling as required.

PCB Storage facilities — adding materials to, and keeping an inventory of, the Beach
facility as required — reporting records of the contents of the Beach PCB storage
facilities and off site disposal to INAC at the end of the field season - and keeping INAC
informed of any additional CEPA violations so that they could be reported promptly to
Environment Canada. Assist with sorting containers of CEPA material at the beach area.

Collection and analysis of containers previously used to store PCBs.

Drinking water and lake water were tested. pH was tested daily, and the potability of

drinking water was tested during the summer: the lake water was also tested.
The 1994 barriers still remaining in position were monitored, inspected and repaired.
Collected and analysed air samples for PCBs and chlorinated hydrocarbons.

Samples were taken from the Tier II landfill site. This included collection and analysis
of soil samples from the current partially complete berms and from the gravel sources
(PCBs metals, and TPH). Also additional samples were collected to characterize the

landfill footprint.

Tier 11 monitoring wells and soil were tested. All wells were sampled approximately
weekly. New wells needed initial purging. Sampling of the wells depended on when the
existing wells thawed and when the new ones were installed. Associated soil samples

were sampled twice. Soil sampling points were established for the new wells.

All wells and associated monitoring points were sampled at the airstrip landfill. The

cobalt dump monitoring wells were not installed this year.
Collected and analysed background plant and water samples.
Continued the test trial landfarming study and monitored the progress.

At the beach POL area, continued delineation when water had been removed from the

pond between tanks.
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¢ At the imploded tank area, oversaw the excavation and sieving of TPH contaminated
soils including all > 8000 ppm areas. Established the landfarm having boomed the

drainage pathway first.

e Atimploded tank drainage pathway, constructed treatment pond and trial filter system.
Also soil samples were taken from below cliff and water samples in the drainage

channel.

e Continued to conduct field experiments with respect to the design and construction of
permanent interceptor barriers. Inspected, sampled and modified the initial trial barriers

installed in 2003.
e Investigated the S1/S4 beach area for installation of permanent barrier in 2005.

e Provided survey grade information by way of GPS files to UMA and Sinanni in order

that they could estimate the amount of liner required for the Tier II landfill.
e Act as scientific resource to INAC and attend meetings as required.

e Hired two Inuit student as part of the Queen’s team including a three week training
period at the laboratory in Kingston (see Annex-I-1 for details). Both students were

provided with letters confirming that they had completed the course.

D. Other Activities

Two research projects were continued this year. These were related to the
construction of permanent PCB barriers at the site and assessment and remediation of
hydrocarbon contaminated soils. Two graduate students are involved in these project, Indra
Kalinovich with the PCB barrier work, and Krysta Paudyn with the hydrocarbon study.
Rebecca McWatters completed her 4™ year Engineering Chemistry thesis on the PCB

barrier work this year.

A major part of the hydrocarbon remediation research involved the establishment of
a laboratory experiment to duplicate the field trial landfarm. This required the design and
construction of a large number of reactors set up at three different temperatures. The reactors

were fitted with air inlets and carbon traps in order to monitor hydrocarbon loss by aeration.
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An additional port allowed water to be added to keep moisture content within specified
ranges. The eighty-seven reactors, each containing about 1.2 kg of diesel contaminated soil
from Resolution Island were tested regularly for TPH. Airflow was monitored daily, and
carbon traps were analysed and replaced several times during this initial five month
experiment. The water content of the soil was monitored regularly. A second experiment
was set up in February 2005 using a different set of operational parameters in order to
further our understanding of the processes involved and to try to establish and optimise
conditions for landfarming in the Canadian Arctic. Research continued with the trial
landfarm at the site. A second major initiative with respect to TPH remediation was
conducted with the design and construction of a pond and barrier system in the imploded
tank drainage pathway. The system was designed in order to accelerate the natural
remediation of diesel contamination occurring at this location. A pond with water exiting
from below the pond and with a boom and a sediment control system was constructed to
increase TPH loss by aeration and through absorption by the boom. A barrier filter system
was placed below the pond and equipped with a sand filter and carbon absorbent to explore
whether the use of this type of system in the Canadian Arctic would be practical, and
beneficial. Both the landfarm and interceptor systems are very economical ways of treating
TPH contamination and their low tech approach is most suitable for application at a remote

site.

A PCB barrier system was designed and constructed in 2003 in the S1/S4 drainage
pathway. This year the barrier was examined and filters removed and analysed. As a result
of field observations and laboratory testing, the barrier was modified to increase its capacity
to remove particulate matter through sedimentation. In addition, the four filters and cassettes
used in 2003 were changed to two cassettes filled with sand and granulated activated
charcoal. Further laboratory work continued with modifications to the apparatus designed to
mimic the field filter system, development of analytical procedures for its use and batch

testing of filters and absorbents.

Dr Poland attended the fourth International Conference on Contaminants in
Freezing Ground in Fairbanks, Alaska and made oral presentations on the interceptor
barriers and fuel contaminated soils remediation at Resolution Island. Cooperation with the

Australian Antarctic Division, Environment Australia continued with discussions at the
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meeting and the development of a work program as part of the proposed Canadian
Antarctic Research Program (CARP). Dr Poland and Dr Rutter attended a meeting
arranged by INAC in order to discuss the criteria and protocols to be used for the
remediation of their DEW Line sites. ASU provided written material produced for the
Resolution Island project to assist with this endeavour. Dr Rutter attended the 4th
International Conference on the Remediation of Chlorinated and Recalcitrant Compounds
in Monterey in May. Dr Poland, Indra Kalinovich and Krysta Paudyn attended the 12"
Canadian Environmental Conference and Trade Show in Toronto in May and also visited
Terrafix Geosynthetics Inc. to view their products and to discuss requirements for the barrier
work. Indra Kalinovich attended the 57" Canadian Geotechnical Conference in Quebec
City and presented a paper entitled “Investigating the design and application of a funnel and
gate barrier for PCB remediation in the Canadian Arctic” authored by Indra Kalinovich,

Allison Rutter, Rebecca McWatters, Kerry Rowe and John Poland.

Papers have been submitted and accepted for the ARCSAAC conference in
Edmonton in May 2005 and the 6™ International In Situ and On-Site Bioremediation

Symposium in Baltimore in June 2005.



Annex I-1
ASU Resolution Island Trainee Program 2004

This program has been set up to introduce general laboratory techniques and to
train students to perform two of the chemical analysis required for the Resolution Island
project. Resolution Island soil is contaminated with high concentrations of PCBs. While
at the ASU laboratory the trainees will learn to perform PCB analysis of soils. This will
allow them to work in the ASU laboratory and perform PCB analysis on site. The other
major contaminant problem at Resolution Island is metals. These samples are shipped
back to the ASU laboratory in Kingston. The program will also include metal analysis to
broaden the scope of the training.

The trainee is expected to be in the laboratory from Monday to Friday 9 am to
4:30 pm for the full three weeks. Training may not follow the schedule exactly and will
depend on the availability of equipment and technicians. As the tasks are completed and
the trainee gains competence in the individual tasks, the trainer will sign off on each task.
Subject to the completion of this program, training will continue on site at Resolution
Island. In addition to working at the on site laboratory, the trainee will be instructed in
sampling and mapping techniques and may participate in the construction of the on site
barrier at Resolution Island.

Week One: General Laboratory Skills

The student will be introduced to the laboratory. ASU is a CAEAL accredited
laboratory and QA/QC will be explained as well as proper conduct in the laboratory. All
equipment is regularly calibrated and students will first observe and then perform
calibration of the balances, pipettes and syringes used in the laboratory. Familiarity with
these techniques is essential for the analysis of PCBs and metals performed in the second
and third weeks. The measurement of pH will also be taught this week. The water at
Resolution Island is very acidic and therefore is buffered on site. The ASU monitors the
pH on site daily. The measurement and calibration of the pH meter will be responsibility
of the trainee while on site. The following topics will be covered.

Safety tour

Quality Manual

Procedures Manual

Glassware washing procedures
pH analysis

Balances — use and calibration
Pipettes — use and calibration
Syringes — use and calibration
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Week Two: PCB Analysis of Soils by Shaker Method

Two methods for analysis of PCBs in soil are used at the Resolution Island mobile
laboratory. Both methods will be demonstrated by ASU staff and then the students will
perform the analysis independently. If the students demonstrate proficiency in the
analysis they will perform the analysis at the ASU on site mobile laboratory at Resolution
Island. The following steps are part of the analysis for PCBs in soils.

Wet dry analysis

Shaker run

Rotoevaporation and solvent exchange
Loading samples on the GC

Data Analysis

Chromatogram integration and printing
Entry of data in excel spreadsheet
Calculation of results

Week Three: ICP/OES Analysis for Copper, Lead and Zinc

Metal contaminated soils are present at Resolution Island at the previous site of
the beach dump. These soils have been analysis at the ASU in previous years by
ICP/OES and metal analysis will be required once the soils are excavated in 2005.
Students will perform analysis of Resolution Island soils from this area for copper, lead
and zinc. This will introduce the trainee to metal analysis. The steps are outlined below.

Laying out soils

Grinding soils

Aqua regia digestion of soils
Filtering of samples

Analysis of samples by ICP/OES
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Task Date Task Initials of | Date Task Initials of
Observed Trainer Completed | Trainer

General Lab Skills

Safety Tour

Quality Manual

Procedures Manual

Glassware washing

pH measurement

Balance Use

Balance Calibration

Pipette Use

Pipette Calibration

Syringe Use

Syringe Calibration

PCB Soil Analysis:

Wet dry analysis

Shaker extraction short method

Shaker extraction long method

Rotoevaporation

Prep for GC analysis

Chromatogram integration

Data entry in excel

Calculation of results

Metals by ICP/OES:

Laying out soils

Grinding soils

Aqua regia digestion

Filtering digests

Loading samples on the ICP

Data Analysis




