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ENGLISH EXECUTIVE SUMMARY FOLLOWS

>d<1 2019 <SCJCLE Do*bS ba ST Alcntbd® bNLAM S (NWB) NNG®C>ILIC >do*lL GAN<® ba C NI
(RCL) Pac®d*o NP NJ*ac< N ACHALD*NCPVo Ac*l B “boA*c=H<dCANd*", NNG*ILYoc 1
AS1€ CAN=P™ oS 3BC-BAF0919 <D%c-bc >*D% AP<®*Do 01 y=o<n PP<lo PXJSACC>LS AN/l 8BC-
BAF1929 >a >N<J 01-/NAN-2019. >d< >a*bS ArD>7A¥C 01 b= o<In. NP<DJ 31 NYAn. 2019.

RCL <> oMo <L LPo-*M=5° (O&M) b=D&*N >P>C*II >a C*Noc b>AD>N* 0 (NWS), Ab/>N 0o
BAF-3, D><CCP>ILM D% (Ao CPILMD*)>P>C*IM >a.C*NoS b>A>N oS al*ony S <I>ba <Y<
oa*l, 0a>C. D>LEC>BC*D® C*Po< A*LAc-CLE RCL A%®ba AY*N* 0" AS5*gDo< LPLNC>o* = o°
B>AFC>o M o <L A%ba A7 UIP<IB*NC>YC <P M =o-C.

bNDre 838.5 P<<A DS [CAS Al® AYD>D>®DC ALDAD>N CPTC. Cea D*oDO® <SGJCLE
QPN P NC>Yo € 1,750 P<<ADC TCAS A¥ea *NC>VE Lea >VC  AherC,

DA< 5B>NC A<lor ALDA Mo DGEN®CH> >*D 2012 <L 2013, ALBSAM S AF*dT s CCNCH>NE 2012 <L
2015. AlSg< <DASPLYoC (ALDB*Lo AL™) B>MGKeS AcP>DC 2019-TC. Coa b>ANHCSArYD>®
by deg*NCAC>*D® AN~/ 8BC-BAF1929.

<CCa ™D <CCIAS <L DHAALAS <CCIAT <> *NCP>P>*DC <I*M*C>ILYIC <€Ca Do <I°CdoC
APNALIE P Co a2 ACHA<HPNC>Y® C ANITS, <ISCa®D <ISCIAC DI <IN NCH> >*DC PP*C ¢
d<Nenosle ACJS b=DS*NNJS Veolia, 2630, boul. Industriel, Chambly, QC J3L 4V2. <cCdJA€
<> *NC>>*D< BAF-3-T¢ 2019-M€ 50 % CP>YAS <L NKLE bN®D%PLIC ISCIAS <Cé&©

<ECa ™MD NPIE ASCAS BMCAI*NC>>*DE AcndD>C ABLOAS <IWYA*LoS. RCL NNG®/LIg<
A= *NCPY® pa.ct 1€ <ICCda <PAL %N,

<ACP>PTE T dho b >*D< BAF-3 2019-T<. NT-NU Do*boc a\>N*L 19-399. D>a>N-J 26-/NAN-2019,
o D>GANSME PASNTINDI® betTS, PASN RN A >*D% AL oS NaG56% Do <L dANN-0 boy<oH<lo 2 L
PASN'INLS AL, PASNTIND>Y® LNC> B>*D% <L PP NC>J>a*Do. A%ba A7*NAY A > ICD*C>IaC
PGS ALD< Pe*Lo, bCCI*C>A“ 5N APCD>5N ad®C>Ie,

dAYH*D < D<hSa Db <Sa > GHPP<IPC>c >+ 29-L.5¢-2019.

oa Lo AL*Uo B>MBECoa-® 2015 Jet AL dAYD>o>L b b®D* 2019-T<.

UNCONTROLLED WHEN PRINTED

Document Number: NWB-B3-2019 Rev. No.: 1 Effective Date:  18-Mar-2020 Page: 2 - 56
Copyright © Her Majesty the Queen in Right of Canada (2020)




@/“"wff{%
Ok Raytheon
%QE:TE.;@; Canada Limited

UNCLASSIFIED

SOW Ref: 16.F.5.d

EXECUTIVE SUMMARY

This 2019 Annual Report for the Nunavut Water Board (NWB) has been prepared by Raytheon
Canada Limited (RCL) for the Department of National Defence in order to meet the requirements of
Part B “General Conditions”, paragraph 1 of its licence. Water licence 3BC-BAF0919 was in effect
from 01 January until it was replaced with licence 8BC-BAF1929 on 01-Sep-2019. This report covers
01 January to 31 December 2019.

RCL is the Operation and Maintenance Contractor for the North Warning System (NWS), including
BAF-3, the unattended (unmanned) North Warning System radar site located on Brevoort Island,
Nunavut. The site is visited quarterly by RCL staff based out of Igaluit, Nunavut for preventive
maintenance inspections and as required for other work.

A total of 838.5 cubic meters was drawn from the water supply lake. This is below the annual maximum
of 1,750 cubic meters allowed by the current licence.

Fuel tanks within the berms were demolished in 2012 and 2013, and the berms were intentionally
breached in 2012 and 2015. No effluent (berm water) samples were taken in 2019. This monitoring
point was discontinued in licence 8BC-BAF1929.

Hazardous waste, including waste oil, was sent to an approved hazardous waste disposal facility
outside of Nunavut as required by the licence. The hazardous waste was shipped to Qikigtaaluk
Environmental, through their subcontractor Veolia, 2630, boul. Industriel, Chambly, QC J3L 4V2. The
hazardous waste shipped from BAF-3 in 2019 consisted of 50 drums and 4 crates of waste batteries

Non-hazardous domestic solid waste was flown out to the Logistics Support Site in Igaluit and
disposed of at Iqaluit’s landfill. RCL has documented authorization from the community for receiving
the waste.

One outdoor spill occurred at BAF-3 in 2019. NT-NU Report Number 19-399. On 26-Sep-2019, while
offloading a genie lift from a barge, the lift fell on the shore tipping on its side and spilling approximately
2 L of hydraulic fluid. The genie lift was set upright and removed from the beach. Staff scraped up the
oil impacted sand from the beach, placing it in a bucket for disposal off site.

The Spill Contingency Plan was updated on 29-Mar-2019.
Groundwater monitoring activities of the 2015 Jet Al spill continued in 2019.
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1.0 INTRODUCTION

This 2019 Annual Report for the Nunavut Water Board (NWB) has been prepared by Raytheon
Canada Limited (RCL) for the Department of National Defence in order to meet the requirements of
Part B “General Conditions”, paragraph 1 of its licence. Water licence 3BC-BAF0919 was in effect
from 01 January until it was replaced with licence 8BC-BAF1929 on 01-Sep-2019. This report covers
01 January to 31 December 2019.

RCL is the Operations and Maintenance Contractor for the North Warning System (NWS), including
BAF-3, the unattended (unmanned) North Warning System radar site located on Brevoort Island,
Nunavut. The site is visited quarterly by RCL staff based in Igaluit for preventive maintenance
inspections and as required for other work.

1.1 Report Details

Licensee: Department of National Defence, Government of Canada

Licence: 3BC-BAF0919 — Type “B” from 01-Jan-2019 until it was replaced on 01-
Sep-2019 with 8BC-BAF1929 — Type “B”

Location: BAF-3 North Warning System Site, Brevoort Island, Qikigtani Region,
Nunavut

Report Prepared by: Raytheon Canada Limited, 18-Mar-2020

Time period covered: 01 January to 31 December 2019

2.0 WATERUSE

A total of 838.5 cubic meters was drawn from the water supply lake. This is below the annual maximum
of 1,750 cubic meters allowed by the current licence. See Table 2-1 for the volume of water drawn at
BAF-3 in 2019.

Table 2-1: Monthly Raw Water Usage at BAF-3 in 2019

January
February
March
April
May
June
July
August
September
October
November
December
TOTAL

oO|Oo|Oo|O0|O|O|O
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@
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3.0 HAZARDOUS WASTE AND WASTE OIL DISPOSAL

Hazardous waste, including waste oil, from BAF-3 were sent to an approved hazardous waste disposal
facility outside of Nunavut as required by the licence. The hazardous waste was shipped to Qikigtaaluk
Environmental, through their subcontractor Veolia. See Table 3-1 for the list of items sent for disposal.
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See Annex A for the shipping document including the completed movement documents for waste
regulated under the Transportation of Dangerous Goods Regulations (TDGR) and NWS Manifests for
non-regulated waste. The hazardous waste shipped from BAF-3 in 2019 consisted of 50 drums and 4
crates of waste batteries.

Table 3-1: Hazardous Waste and Waste Oil Sent for Disposal from BAF-3 in 2019

Waste batteries, wet, filled with acid 1 Crate Movement Document 2539187-1
Waste batteries, wet, hon-spillable 3 Crates Movement Document 2539187-1
Waste Jet Al fuel soaked sorbent 9 Drums Movement Document 2539187-1

Waste solids containing flammable liquids, n.o.s (fuel,
aviation, turbine engine)

Waste Jet Al fuel soaked rags 1 Drum Movement Document 2539187-1

Waste solids containing flammabile liquids, n.o.s (fuel,
aviation, turbine engine)

Waste Jet Al fuel and water mixture 33 Drums Movement Document 2539188-9

Waste fuel, aviation, turbine engine mixture
Waste contaminated soil - Non-regulated 2 Drums Movement Document 2539188-9

Not TDG Regulated
Waste activated carbon, water mix 1 Drum Movement Document 2539188-9

Waste Activated Carbon Mixture
Waste oil 3 Drums NWS Manifest TCN40363

Not TDG regulated
Waste cooking oll 1 Drum NWS Manifest TCN40363

Not TDG Regulated

4.0 NON-HAZARDOUS SOLID WASTE DISPOSAL

Non-hazardous domestic solid waste was flown out to the Logistics Support Site in Igaluit and
disposed of at Iqaluit’s landfill. RCL has documented authorization from the community for receiving
the waste.

See Table 4-1 for the quantity of waste generated.
Table 4-1: Non-hazardous Domestic Solid Waste Sent for Disposal from BAF-3 in 2019

January 36
February 91

March 0
April 340
May 136
June 295
July 227
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August 680
September 204

October 145
November 0
December 0

TOTAL 2,154

5.0

MONITORING PROGRAM

In 2019, a monitoring program was implemented at BAF-3 as required by the water licence, Part J.
The monitoring program included the following:

1.

6.0

Volume of raw water drawn from the water Supply Lake (BAF-1). The information gathered
from this requirement is shown in Section 2.0 Water Use. The volume of water drawn was
within the limit stated in the water licence.

Quiality of sewage discharged from the final discharge point of the sewage disposal facility
(BAF-2). The location of the sewage effluent outfall is shown in Annex C: Sewage Effluent
Outfall (BAF-2) Location with Coordinates. A sump for the sewage outfall was constructed
in 2010. The sewage outfall sump was not sampled in 2019 because the sewage sump was
not pumped out. Annex D: Analysis of Discharged Sewage Effluent has been left blank.
Final Discharge Point from the Landfarm Facility (BAF-3). No samples were taken in 2019.
Final Discharge Point of the Bulk Fuel Storage Facility (BAF-4). Fuel tanks within the berms
were demolished in 2012 and 2013, and the berms were intentionally breached in 2012 and
2015. Asthere are no intact berms, sampling location BAF-4 has been discontinued in licence
8BC-BAF1929. Annex E: Analysis of Berm Water has been left blank.

Groundwater monitoring activities (BAF-5) of the 2007 Jet Al spill ended in 2015 as per the
recommendation by Stantec Consulting Ltd. Groundwater monitoring of the 2015 Jet A1l spill
continued in 2018. A summary of the work completed in 2019 is included in Annex F:
Monitoring Activities.

SPILLS (UNAUTHORIZED DISCHARGES)

Table 6-1: Unauthorized Discharges at BAF-3 in 2019

26-Sep-2019, Hydraulic | 2L On 26-Sep-2019, while the barge operator | Beach
Spill # 19-399 fluid was offloading a genie lift from a barge, the | (63°19'09.6"N

lift tipped over falling approximately 3 feet | 64°08'24.7"W)
from the ramps to the beach. The lift fell
on the shore tipping on its side and spilling
approximately 2 L of hydraulic fluid. The
genie lift was set upright and removed
from the beach. Staff scraped up the oll
impacted sand from the beach, placing it
in a bucket for disposal off site.

7.0

REVISIONS TO THE SPILL CONTINGENCY PLAN

The Spill Contingency Plan was updated on 29-Mar-2019. An updated copy of the Spill Contingency
Plan has been submitted to the NWB with this annual report.
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8.0 PROGRESSIVE RECLAMATION WORK UNDERTAKEN

2019 was the fifth year of clean-up following the 19-Mar-2015 fuel spill. Environmental staff mobilized
to the site from 17-Aug-2019 to 22-Aug-2019. A summary of the work completed in 2019 is included
in Annex F: Monitoring Activities.

9.0 ACRONYMS
Table 9-1: Acronyms

MW Monitoring Well
NAPL Non-Aqueous Phase Liquids
NWB Nunavut Water Board
NWS North Warning System
NWSO North Warning System Office
PHC Petroleum Hydrocarbons
RCL Raytheon Canada Limited
RW Recovery Well
SVE Soil Vapor Extraction
TDGR Transportation of Dangerous Goods Regulations
TPH Total Petroleum Hydrocarbons
VOC Volatile Organic Compounds
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ANNEX A: HAZARDOUS WASTE AND WASTE OIL DISPOSAL IN 2019

The 2019 Movement Documents for TDG Regulated waste and NWS Manifests for non-TDG

Regulated waste described in Table 3-1 are below.
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Figure 1: Movement Document 2539187-1
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Figure 2: Movement Document 2539188-9
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Suite 3000, 400 Cooper Street, Ottawa, ON KZP ZHE

NON NEGOTIABLE

Filled By: Date:
MMCLAREN Sep 3, 2019, 11:11 AM TCH-40363
Ship To: QIKIQTAALUK ENVIROMMENTAL (QE) C/0O VEOLIA From: BAF-3, BREVOORT ISLAND, DND Priority
Storeroom
26320, BOUL. INDUSTRIEL Raytheon Canada Limited, NWS LSS
Igaluit, P.O. Box 1089 0
CHAMBLY, QC, 13L 4v2 Igaluit, MU, X0A OHO
867-070-4818
1-866-634-6367

||Al'henl:inn:

|At|:enl:iun:

NEAS

4 908 kg

i 227 kg 2006485 WASTE - COOKING OIL ASSET =351732 WASTE
COOKING OIL
1 227 kg 2002406  WASTE - OIL, 45 GAL ASSET =350996 WASTE OIL
i 227 kg 2002406  WASTE - OIL, 43 GAL ASSET =351760 WASTE OIL
i 227 kg 2002406  WASTE - OIL, 45 GAL ASSET =3517329 WASTE OIL
HOTE: All claims related to this shipment have to be filled with Raytheon |Recei\.red By: |[Iate |
within 45 hours of receipt.
|Recei\.red By: |[Iate |
Figure 3: NWS Shipping Manifest TCN-40363
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ANNEX B: LOCATION OF LANDFILL WITH COORDINATES

Coordinates of Landfill
Location:

63° 20’ 30.00"N,

64° 10’ 02.00"W

Coordinates of Landfill Location: 63° 20’ 30.00"N, 64° 10’ 02.00"W
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ANNEX C: SEWAGE EFFLUENT OUTFALL (BAF-2) LOCATION WITH COORDINATES

Coordinates of Sewage Outfall
Location (BAF-2):

63° 20’ 21.40"N,

64° 09’ 26.63"W

Coordinates of Sewage Oultfall Location (BAF-2): 63° 20’ 21.40”N, 64° 09’ 26.63"W
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SOW Ref: 16.F.5.d
ANNEX D: ANALYSIS OF DISCHARGED SEWAGE EFFLUENT
The sewage outfall sump was not sampled in 2019 and this annex has been left blank.
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ANNEX E: ANALYSIS OF BERM WATER'

Fuel tanks within the berms were demolished in 2012 and 2013, and the berms were intentionally
breached in 2012 and 2015. As there are no intact berms, no effluent (berm water) samples (BAF-4)

were taken in 2019 and this section has been left blank.
Sampling location BAF-4 was discontinued in licence 8BC-BAF1929.

1 Effluent from bermed fuel storage facilities.
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ANNEX F: MONITORING ACTIVITIES

A Jet Al fuel release was discovered at the North Warning System BAF-3 radar station (Site) located
on Brevoort Island, Nunavut, Canada on 19-Mar-2015. The tank involved in the release was
immediately isolated by closing valves, an investigation was conducted to determine the extent of the
release, and plans to address the release were prepared. Over the subsequent four summer field
seasons of 2015 through 2019, extensive actions were taken to recover the released fuel, define the
nature and extent of the release and remediate subsurface impacts.

Overall progress made to date has achieved several goals, including:

1. Completing an extensive additional soil, soil vapor, and water investigation to define the nature
and extent of petroleum hydrocarbon impacts; this included establishing and completing on-site
laboratory testing and analyses;

2. Ensuring minimal migration of non-agueous phase liquid (NAPL) using engineering controls and
booms in drainages;

3. Construction and operation of soil vapor extraction (SVE) systems in two distinct areas of the

release;

Maximizing NAPL/fuel recovery, treatment, and analysis of recovered NAPL for reuse on-Site;

Conducting soil treatment pilot testing, treatment evaluations, and construction of the soil

treatment pile; and

6. Construction, operation, and maintenance of a water treatment system to enable extracting
subsurface water to mitigate potential fuel migration of fuel and enhance recovery while
maintaining compliance of discharge limits in the Site Water License. To date, over 11,200 liters
(L) of NAPL has been recovered and collection and over 2,410,678 L of petroleum hydrocarbon
contaminated water has been collected and treated.

ok

Progress made during the 2019 field season achieved several goals and bolstered the pathway to Site
closure, including but not limited to:

o Completing soil and water monitoring to confirm continued attenuation of residual impacts and
confirm the effectiveness of remediation programs implemented since the release in 2015;

e The deployment and application of additional hydrogen peroxide solutions in the RW-1 area,
southern drainage, and northern drainage areas to remediate PHCs in place. An approximate
volume of 6,000 L of hydrogen peroxide solution were injected and applied during the 2019
field season;

e Continued use of on-Site laboratory testing and analyses of soil allowing for real time
delineation and monitoring of remediation programs; and

e Continued mitigation of potential NAPL migration using engineering controls and booms in
drainages.

The findings of the work completed during the 2019 field season and documented in previous BAF-3
Summary Reports confirm the effectiveness of remediation programs implemented since the 2015 at
reducing PHC concentrations. Significant gains have been made towards addressing closure pathway
and molding future site activities towards monitoring operations geared towards site closure. The
preliminary scope of activities for 2020 include continued monitoring of surface and sub-surface soil
and water and application of remaining hydrogen peroxide stock at the site.
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