Public Services and Procurement Canada

on behalf of

Department of National Defence

LONG-TERM LANDFILL MONITORING
AT THE PIN-4 FORMER DEW LINE
SITE

Byron Bay, Nunavut

25 March 2020




LONG-TERM LANDFILL MONITORING - PIN-4 FORMER DEW LINE SITE

LONG-TERM LANDFILL
MONITORING AT THE
PIN-4 FORMER DEW LINE

- SITE
_x";
Elliott Holden, B.Eng. Prepared for:
PSPC ~ DND

Environmental Engineer in Training
Department of National Defence

ADM(IE)/DGESM/DCS
101 Colonel By Drive
Ottawa, ON K1A 0K2

Prepared by:
Ryan Janzen, P.Eng. (ON, SK, NT/NU) Arcadis Canada Inc.
Project Engineer 1050 Morrison Drive
Suite 201

Ottawa, Ontario K2H 8K7
Tel 613 721 0555
Fax 813 721 0029

Troy Austrins, P.Eng. (ON), P
Project Manager

Principal



LONG-TERM LANDFILL MONITORING - PIN-4 FORMER DEW LINE SITE

VERSION CONTROL

10 Dec. 2019 Draft Report CGI/TA
2 1 10 Mar. 2020 all 2" Draft Report TA/RJ/EH
2 2 25 Mar. 2020 all Final Report RJ/TA

arcadis.com



LONG-TERM LANDFILL MONITORING - PIN-4 FORMER DEW LINE SITE

Table of Contents

P el 0] )Y 13- T To AN o] o1 LA VA= L1 [ 1 SRS iX
EXECULIVE SUMIMAIY 1oiiiiiiiiiiiiieete e e e ettt e e e e e e e s e e e e e e e s e st e e e eeeae e s s s s tateeeaaeeaessssbeaeeeeeeesansssbaeeeaeeeennnnnnnees ES-1
R = 7= Tod (o | o YU o o [P EUP R 1-1
1.1 ConteXt @nd MANUALE ........oeiiiiiiiiiitee et 1-1
00 O A 11 (=3 o oF= Ui [0 1 o F TP PP PP PPPRTP 1-1

0 B2 = - Tod (o [ (o 11 ] o RS 1-1

1.1.3 Site Description and Site FEAIUINES..........uoiiiiiiiiiiii ettt 1-2

2 o To £ o3 S= T a T A0V o T = - o SR 1-2

G T @ o [=Tox 11V TR U U URTPPPRT 1-2

S Toto] o L= 0 YAV RSP SER 1-3

1.5 Site Geology, Hydrogeology and HYdrology............cceeeiiiiiieiiiiiieiiieeeeie e 1-3

1.6 Site Land-UsSE DESCIIPIION ...uuviiiieeieiiiiiiieeee e e s e sttt e e e e e e s st e e e e e e e e st ba e e e aeeesssnnsaneraaaeessnnsnneenaeeeeeas 1-4

1.7 Field Program Staff ...t a e e aa e e 1-4

1.8 Weather CONAITIONS ......ooiiiiiiiiieiiecir et nn e e enn e nneeenneeas 1-4
1.8.1 Additional WOrk in 2019 ........uiiiiiiiiieiiiee ettt 1-5

1.8.2 Deviations from the TOR, Proposal, Work Plan, and/or Kick-off Meeting........................ 1-5

1.9 PrOJECE REFEIENCES ..coiiiiiieeeeie ettt e e ettt e e e e e e e et e e e e e e e e nnaeeeaeaae s 1-6
OB U= o o A 11 ] = 1-6

2 Approach and MethOdOIOQY ....cooouiiiiiiiee e e et e e e e e e e eas 2-1
2.1 SUMMATY OF WOTK ...eiiiiiiiie ettt e e s st e e e e e s e s e e e e e e e st ae e e e e e e e e snnnnaneeeeeeesnnnnnnneees 2-1
A o 1Y 1 g = T To ST 1= /SRR 2-1

A 1 o o o To | =T o PRSPPI 2-2

I B V1S = 1 [ S o =T 4 o SRR 2-2
2.1.3. 1 Stability ASSESSIMENT .....ciiiiiieieie ettt e e e e e e e e e e e e e e eeaaae s 2-3

b I Yo T S - 1 4] 1 Vo SR 2-4

2.1.5 Groundwater SAMPIING.......ccoiiuriiiiiiiiee it 2-7

2 I T I 1= T4 g F= LY, T o] [T T SRR 2-9

2.2 Field Notes and Data COlECLON ........c.uviiiiiiiie ettt e s ee e 2-9
2.2 1 FEIA NOEES .ottt ettt 2-9

arcadis.com



LONG-TERM LANDFILL MONITORING - PIN-4 FORMER DEW LINE SITE

Y A D - L = W O o] [=Tox 1T o B PP PTP PP PPPPPPPPPPPN 2-10
2.3 Quality Assurance and Quality CONLIOL..........coiiiiiiiiiiiee e 2-10
P2 T R 1= (o PP TR PPUTPPRRTT 2-10
FC B I L To ] - (] Y/ PR PPERR 2-11
PIN-4: NOrthwest Landfill ........oeeoiiiei e 3-1
R 00 A - T g Vo 11| 1= TS o) o o SRR 3-1
3.2 Summary of WOrk CONAUCTEA. .........cueieiiiiiiiiiie et e e e e e e e e e e s s saan e e aeeeeennnnes 3-1
3.2. 1 ViISUAI INSPECLION ...ttt ettt e e ekttt e e e e e e sttt e e e e e e e anannneeeaaaeeas 3-1
I Yo 1| ST 11 4] 1 Vo SR 3-1
3.2.3  Groundwater SAMPIING.......c..uueiiiieeai e e e e e e aaa e 3-2
I I o 1= T4 4o F= LY, a1 o] [T T SR 3-2
3.3 Results of the MoNItOriNg PrOgram .......cooiiiiiiiieiee et e e e e e e e e e e e e e annes 3-2
TR 0 AV 1S = 1 [ £ o =T 4o o SRR 3-2
3.3.2  SOIl SAMPIING. ..ttt e e e e e et e e e e e e e eaaaae s 3-6
3.3.1 Discussion of Soil ReSults and TrendS..........cocviiiiiiiieiie e 3-7
3.3.2  Groundwater SAMPIING.......c.uuiiiiiee e e e e e e e e e e e e eeaaaa s 3-8
TR T T I 1= T4 o= LY/ T o] [T TR 3-8
3.4 Overall Landfill Performance, Conclusions and Recommendations ............ccccccovvvvieiiiieneninnnnn. 3-8
PIN-4: NOTtR LANATIIL .ottt 4-1
o R = g o ) 1| D LTS Yol ) o] PR PP TP 4-1
4.2 Summary of WOrk CONAUCIEA.............uuiiiiieeiiiiiie et e e e e e e e e e e e e s nnnraaeeaee s 4-1
4.2. 1 ViISUAI INSPECTION .ottt ettt et s e 4-1
o S To | IS YT a1 o] 1 o T TR UR TSP 4-1
4.2.3  Groundwater SAMPIiNG........occveriiiiee e s e e e e e e e a e s aaaan 4-2
4.2.4  Thermal MONITOMING. ......coii ittt e e et e e e e e e et e e e e e e e e e annbaeeeaaaaeas 4-2
4.3 Results of the MONItOrNG PrOGram .........iieciiiiiiiiiie et e e s e e e e e e s e e e e e e s ennnareneeaeee s 4-3
4.3.1 VISUAL INSPECLION ...ttt e ettt e e e e e et e e e e e e e e anbeeeeaaeaeas 4-3
e T Yo T1 IS T T a1 o] L1 o R 4-7
4.3.3  Groundwater SAMPIING ......cooiiuueiiiiie et e e e e e e e e e e e e aeeas 4-10
4.3.4 Thermal MONITOIING......uutiieeeiiiiiiiir et se e e e e e s e e e e e e e s e e e e e e e s aranreaeaeesaennnnneneees 4-10
4.4 Overall Landfill Performance, Conclusions and Recommendations ..........c.cccceevviereeiiiieeeennn 4-10

arcadis.com



LONG-TERM LANDFILL MONITORING - PIN-4 FORMER DEW LINE SITE

5 PIN-4: Non-Hazardous Waste Landfill ... 5-1
LS A =T g Vo 11| 1= TS ot o) o T o S UPEERRY 5-1
5.2 Summary of WOrk CONAUCTIEA. ..........oooiiiiiiiiiiii ettt e e e e e e e e e annes 5-1

L V1S = T [ S o =Tt 4o o SRR 5-1
5.2.2 SOOIl SAMPIING....eeieeitieie et e e 5-1
5.2.3  Groundwater SAmMPIiNG.......cc.vuriiiieeiiiiiiiie e e e e e e s s e e e e e s a e e e s aaaaan 5-2
5.2.4  Thermal MONITOIING. .. ..cooiiiiiiiiiiiie et e e e et e e e e e e s abba e e e e e e e e e annnbeeeeaaaaaas 5-3
5.3 Results of the MOoNItOriNg PrOgram .......ccoiiiiiiiiiii e cccieie e s e e e e s e e e e e e s e snnrnreeeeeeeeanne 5-3
LR 0 AV 1S = 1 S o =Tt 4 o S 5-3
5.3.2  SOIl SAMPIING. ...ttt e e et e e e e e e eaaaaeaas 5-7
5.3.3  Groundwater SAmMPIiNG.......cc.uuiiiiieeiiiiiiir e e e a e e e e e e e e aaaan 5-9
5.3.4  Thermal MONITOING. .. .ccciitiiieiiiiti ettt e e 5-12
5.4 Overall Landfill Performance, Conclusions and Recommendations ............ccccccovevverierenneennnn. 5-12
PIN-4: Station Area Landfill — WEST ........uiiiiiiiie e 6-1
S A I oo 11 I =T T o] o SRR 6-1
6.2  Summary Of WOrK CONAUCTEA. ......coiiiiiiiiiiii ettt a et e e e e e e e eneeee s 6-1
6.2.1  ViSUAI INSPECHION ..eeiieeiiiiitieie e ee e e st ee e e e e st e e e e e e s e e e e e e s e s s e e e e eeeesansnnnnneeaeeeeaanne 6-1
6.2.2 SOl SAMPIING....eeiiiiiiee i 6-1
6.2.3  Groundwater SAMPING ... ...uuuiiiieiiiiiiir e e s e e e s e r e e e e e e n i raaeeeaanne 6-2
6.2.4  Thermal MONITOMING . .. .. ittt e ettt e e e e e e e e bt e e e e e e e s e annbbneeeaaaeaaannnes 6-2
6.3 Results of the MONItOrING PrOgram ......cc.uuiiiiiie et ee e e e e e e e e e s e e e e e e e e e e ennenneees 6-2
6.3.1  ViSUAI INSPECTION ...ttt et et e s e e 6-2
6.3.2 SO0l SAMPIING....eeeeieiiee et e ettt e e e e e e ettt e e e e e e e e e nnba e e e e aaaeeaanne 6-7
6.3.3  Groundwater SAMPING ... ...ueerieeiiiiiiii e e e e e e e e e e e aeeeaa e 6-10
6.3.4  Thermal MONITOTING . .....o ettt e e e e e et e e e e e e e e e snnbbseeeaaeeaaannnes 6-10
6.4 Overall Landfill Performance, Conclusions and Recommendations .............cccevcvveriieenineeninens 6-10
L NN B S WSy AN e - T Lo | 1 | PR UTT PRI 7-1
4% A IV oo 11 I 0= T o o S 7-1
7.2 Summary of WOrk CONAUCTEM. .......ccoiiuiiiiiiiiiie ettt e s e e 7-1
7.2.1  ViSUAI INSPECHION ..eeiieeiiiiiiieit et ettt e e ettt e e e e e e st e e e e e e e s san b e e e aaeeseassnnanneeaeeeesansnes 7-1
7.2.2 SOl SAMPIING ...ttt e ettt e e e e e e s b bbbt e e e e e e s e annbbneeeaaaeaaanne 7-1

arcadis.com



LONG-TERM LANDFILL MONITORING - PIN-4 FORMER DEW LINE SITE

7.2.3  Groundwater SAMPIING ......coouurieiiiiiee it 7-2
A I = g = LAY o 1 () o OSSR 7-2
7.3 Results of the MONItOrNG PrOgram ...t e e e e e e aneeee s 7-2
7.3.1  ViSUAI INSPECHION ..eeiieiiiiiiiie et e e ee ettt e e et e e e e e e st e e e e e e e s st b eeaaeeeeassntnnneeaeeeesannes 7-2
7.3.2 SOOIl SAMPIING...ceeeiiiiie ettt 7-6
7.3.3  Groundwater SAMPING ... ...ueuiiieeeiiiiii e e e e s a e e e e n i aaaaeananne 7-8
7.3.4  Thermal MONITOTING . .. .ci ettt e ettt e e e e e e e s et e e e e e e e s aannbbnneeaaaeeaannnes 7-8
7.4 Overall Landfill Performance, Conclusions and Recommendations .............cccevvverieeenineeeneeenn 7-8
PIN-4: Tier [l SOil DISPOSAl FACTITY ...cciiiiiiiiiiiiiieiiiee e 8-1
S 00 =T g Vo 11| 1= TS o o) o T o SRR UPERRRY 8-1
8.2 Summary of WOrk CONAUCTEA. .........euiieiiiiiiiiiii e e e e e e e e e e e e s e s aaeeeeeeennnes 8-1
8.2.1  ViISUAI INSPECLION ...ttt ettt e e ettt e e e e e e e e e e e e e e e e nnnneeeeaaaeeas 8-1
S I S Yo T IS T 11 4] 1 Vo SRR 8-1
8.2.3  Groundwater SAMPIING.......c..uuiiiiiieeie e e e a e e eeaa e 8-2
I I o 1= T4 4o F= LY, a1 o] [T TSR 8-2
8.3 Results of the MoNItOring PrOgram .......cooi ittt e e e e e e e e e e e e e annes 8-3
SR 0 A V1S = 1 [ S o =T 1 4o o R 8-3
8.3.2  SOIl SAMPIING. ...ttt e e e e e et e e e e e e nn e eaaa e as 8-7
8.3.3  Groundwater SAMPIING......cc.uuuiiiiiee e e e s a e e s e e e e s aaaan 8-10
8.3.4  Thermal MONITOIING . ....ccciitieiie ittt 8-12
8.4 Overall Landfill Performance, Conclusions and Recommendations ............ccccccovevevienennnennn. 8-12
PIN-4: AIrSTrip LandFill ...t e et e e e e e s et e e e e e e as 9-1
Lo IR0 =T g Vo 11| 1= TS ot o) o T SO UPERRRY 9-1
9.2 Summary of WOrk CONAUCTEA. .........cuiieeiiiiiiiii e e s e e e e e s s e e e e e e s e snnrereeeeeeeennnne 9-1
9.2.1  VISUAI INSPECTION ...ttt e ekt e skt e e e s b e e e anbe e e e e 9-1
Lo I Yo 1| ST 11 4] 1 Vo SR 9-1
9.2.3  Groundwater SAMPIING.......c..uuiiiiiee et e e e e e e e e e e e e aeeeaaae s 9-2
Lo I S I 1= T4 4o F= LY/ T o] [T TSR 9-2
9.3 Results of the MoNItOriNg PrOGram .......oooiiiiiiiiiiee ettt e e e e e e e e e e e e aenes 9-2
Lo IR AV 1S = 1 [ S o =Tt 4o o SRR 9-2
9.3.2  SOIl SAMPIING. ..ttt e e e et e e e e e et e e e e e e e e e eeaaaa s 9-5

arcadis.com



LONG-TERM LANDFILL MONITORING - PIN-4 FORMER DEW LINE SITE

9.3.3  Groundwater SAMPIING.......c..uuiiiiiia e e e e e e e e e e e e e e eeaaaa s 9-7

9.3.4  Thermal MONITOIING. .. ..cceeiiiiirtiii ettt e e e e e e e e e e s aen e eeeeee s 9-8

9.4 Overall Landfill Performance, Conclusions and Recommendations ............ccccccvvvvvieiniinienninnnn. 9-8

10 Added WOrk SCOPE ITEMIS- 2009 ....ooiiiiiiiiiiiii ettt e e e e e e e e 10-1

TABLES (within text)

Table 1-2:
Table 1-3:
Table 1-4:
Table 2-1:
Table 2-2:
Table 2-3:
Table 2-4:
Table 3-1:
Table 3-2:
Table 3-3:
Table 3-4:
Table 3-5:
Table 4-1:
Table 4-2:
Table 4-3:
Table 4-4:

Table 1-1 Monitoring Schedule — PIN-4 BYFON BaAY ..........uueeiiiiiiiiiiiiieia et iareeeaa e 1-2
PIN-4 Byron Bay SCOPE Of WOIK........ccuiiiiiiei ettt e s aee e e e s e e e e e e s snnnnae e 1-3
Summary of Historical Temperature and Precipitation Conditions .............ccceveeiieiiiiiiiiiienenenn. 1-5
Report Structure by Landfill @t PIN-4 .........ooooiiiiiir e e e 1-7
2019 Field Schedule for PIN-4 BYIrON Bay ........ccuetiiiiiiieiiiiie et 2-2
Summary of Soil Sampling Locations at PIN-4 ............coviieeiiiiiiiiieee e e e e e e e e 2-5
Summary of Soil Sample Depth Limitations at PIN-4 ..o 2-5
Summary of Groundwater Sampling Locations at PIN-4 ...........c.cccovvveeiiiiiiieiee e ciieee e 2-8
Summary of Work Conducted by Soil Sampling Location — Northwest Landfill ....................... 3-1
Visual Inspection Checklist — Northwest Landfill.............cccciiiiiei i 3-3
Preliminary Stability Assessment — Northwest Landfill ..o, 3-5
Visual Inspection Trends — Northwest Landfill ..o 3-6
Evaluation of Results by Parameter — Northwest Landfill.............ccoooiiiiiiiii, 3-7
Summary of Work Conducted by Soil Sampling Location — North Landfill ................ccccceeeens 4-2
Visual Inspection Checklist — North Landfill ... 4-3
Preliminary Stability Assessment — North Landfill.............cccooeireeiini e, 4-6
Visual Inspection Trends — North Landfill ..............oeiiiiiii e 4-7
Evaluation of Results by Parameter — North Landfill ..o, 4-8

Table 4-5:
Table 5-1:
Table 5-2:
Photo 5-1:
Table 5-3:
Table 5-4:

arcadis.com

Summary of Work Conducted by Soil Sampling Location — Non-Hazardous Waste Landfill ... 5-1

Summary of Work Conducted by Monitoring Well — Non-Hazardous Waste Landfill............... 5-2
Casing of well MW-06. Locking ring on well casing has Split. .........cccoiiiieiiiiniiiiiees 5-3
Visual Inspection Checklist — Non-Hazardous Waste Landfill ...........cccccccveeeiiiiiiiiieic e, 5-4
Preliminary Stability Assessment — Non-Hazardous Waste Landfill.............ccccciiiiiiiiiiinine. 5-6



LONG-TERM LANDFILL MONITORING - PIN-4 FORMER DEW LINE SITE

Table 5-5: Visual Inspection Trends — Non-Hazardous Waste Landfill............ccocceeeviiiiinininene e, 5-7
Table 5-6: Evaluation of Results by Parameter — Non-Hazardous Waste Landfill..............ccccccoeiivnnnnnnn. 5-8
Table 5-7: Summary of Groundwater Levels — Non-Hazardous Waste Landfill ..............ccccccoiiiinn. 5-10
Table 5-8: Evaluation of Groundwater Analytical Results — Non-Hazardous Waste Landfill................... 5-10
Table 6-1: Summary of Work Conducted by Soil Sampling Location — Station Area Landfill - West........ 6-1
Table 6-2: Visual Inspection Checklist — Station Area Landfill — WeSt..........cccccvveeeiiiiciiiiieee e, 6-3
Table 6-3: Preliminary Stability Assessment — Station Area Landfill —= WesSt..........ccooccviiiiiiiiiinciie, 6-6
Table 6-4: Visual Inspection Trends — Station Area Landfill = WeSt...........cccciiiiiiieeiiiiiiiieec e, 6-7
Table 6-5: Evaluation of Results by Parameter — Station Area Landfill = WesSt ..., 6-8
Table 7-1: Summary of Work Conducted by Soil Sampling Location — USAF Landfill ...............ccccvveeennn. 7-1
Table 7-2: Visual Inspection Checklist — USAF Landfill .............ccoiiiiiiiiiie e 7-3
Table 7-3: Preliminary Stability Assessment — USAF Landfill............cccceoi i, 7-5
Table 7-4: Visual Inspection Trends — USAF Landfill............cooo e 7-6
Table 7-5: Evaluation of Results by Parameter — USAF Landfill............cccooieiiiiiiiee e, 7-7
Table 8-1: Summary of Work Conducted by Soil Sampling Location — Tier 1l Soil Disposal Facility......... 8-1
Table 8-2: Summary of Work Conducted by Monitoring Well — Tier Il Soil Disposal Facility..................... 8-2
Table 8-3 Summary of 2019 Thermal Monitoring at Tier Il Soil Disposal Facility ............ccccceeiiiiiiiiinnenenn. 8-2
Table 8-4: Visual Inspection Checklist — Tier 1l Soil Disposal FaCility ...........ccccvvvieeiiiiiciiiieeee e, 8-3
Table 8-5: Preliminary Stability Assessment — Tier Il Soil Disposal Facility. ........ccccoouiiiiiiiieiiiiiiiiiieeen, 8-6
Table 8-6: Visual Inspection Trends - Tier Il Soil Disposal FacCility .............cccciviiireeiiiiiiiieec e, 8-7
Table 8-7: Evaluation of Results by Parameter — Tier Il Soil Disposal Facility ...........ccccccovviieiiiiirenninen. 8-8
Table 8-8: Summary of Groundwater Levels — Tier Il Soil Disposal FaCility ...........ccccccvvveereeeiiicciiineennn, 8-10
Table 8-9: Evaluation of Groundwater Analytical Results — Tier 1l Soil Disposal Facility ........................ 8-11
Table 9-1: Summary of Work Conducted by Soil Sampling Location — Airstrip Landfill .................ccceeee.. 9-1
Table 9-2: Visual Inspection Checklist — Airstrip Landfill.............cceooiiiiiiiiii e 9-2
Table 9-3: Preliminary Stability Assessment — Airstrip Landfill ...........ccccooviiiiiei e, 9-4
Table 9-4: Visual Inspection Trends — Airstrip Landfill ......... .o 9-5
Table 9-5: Evaluation of Results by Parameter — Airstrip Landfill ............c.cocooiiiiiee e, 9-6

arcadis.com

Vi



LONG-TERM LANDFILL MONITORING - PIN-4 FORMER DEW LINE SITE

FIGURES (follow relevant landfill sections)

Figure PIN-4.1 Overall Site Plan

Figure PIN-4.2A Northwest Landfill: 2019 & 2017 Visual Inspection

Figure PIN-4.2B Northwest Landfill: 2019 Soil Analytical Results

Figure PIN-4.3A North Landfill: 2019 & 2017 Visual Inspection

Figure PIN-4.3B North Landfill: 2019 Soil Analytical Results

Figure PIN-4.4A Non-Hazardous Waste Landfill: 2019 & 2017 Visual Inspection
Figure PIN-4.4B Non-Hazardous Waste Landfill: 2019 Soil Analytical Results
Figure PIN-4.4C Non-Hazardous Waste Landfill: 2019 Groundwater Analytical Results
Figure PIN-4.5A Station Area Landfill - West: 2019 & 2017 Visual Inspection
Figure PIN-4.5B Station Area Landfill - West: 2019 Soil Analytical Results
Figure PIN-4.6A USAF Landfill: 2019 & 2017 Visual Inspection

Figure PIN-4.6B USAF Landfill: 2019 Soil Analytical Results

Figure PIN-4.7A Tier Il Disposal Facility: 2019 & 2017 Visual Inspection

Figure PIN-4.7B Tier Il Disposal Facility: 2019 Soil Analytical Results

Figure PIN-4.7C Tier Il Disposal Facility: 2019 Groundwater Analytical Results
Figure PIN-4.8A Airstrip Landfill: 2019 & 2017 Visual Inspection

Figure PIN-4.8B Airstrip Landfill: 2019 Soil Analytical Results

TABLES (at rear of report)

Table 1 PIN-4 Northwest Landfill — Summary of Soil Monitoring Analytical Data
Table 2 PIN-4 North Landfill - Summary of Soil Monitoring Analytical Data
Table 3A PIN-4 Non-Hazardous Waste Landfill — Summary of Soil Monitoring Analytical Data

Table 3B PIN-4 Non-Hazardous Waste Landfill - Summary of Groundwater Monitoring Analytical Data
Table 4 PIN-4 Station Area Landfill — West — Summary of Soil Monitoring Analytical Data
Table 5 PIN-4 USAF — Summary of Soil Monitoring Analytical Data

Table 6A PIN-4 Tier 1l Soil Disposal Facility — Summary of Soil Monitoring Analytical Data
Table 6B PIN-4 Tier 1l Soil Disposal Facility — Summary of Groundwater Monitoring Analytical Data

Table 7 Airstrip Landfill — Summary of Soil Monitoring Analytical Data

arcadis.com
vii



LONG-TERM LANDFILL MONITORING - PIN-4 FORMER DEW LINE SITE

APPENDICES

Appendix A Statement of Limitations
Appendix B Laboratory QA/QC Reports and Certificates of Analysis
Appendix B1 Laboratory QA/QC Reports and Certificates of Analysis — Soll
Appendix B2 Laboratory QA/QC Reports and Certificates of Analysis — Groundwater
Appendix C QA/QC Discussion of Results
Appendix C1 QA/QC Tables
Appendix C2 Chains of Custody
Appendix C3 BV Laboratory Accreditation
Appendix D Soil Trend Analysis Graphs
Appendix D1 PIN-4 Northwest Landfill - Trends in Soil Inorganics, PCBs and PHCs
Appendix D2 PIN-4 North Landfill - Trends in Soil Inorganics, PCBs and PHCs
Appendix D3 PIN-4 Non-Hazardous Waste Landfill - Trends in Soil Inorganics, PCBs and PHCs
Appendix D4 PIN-4 Non-Hazardous Waste Landfill - Trends in Groundwater Parameters
Appendix D5 PIN-4 Station Area Landfill — West - Trends in Soil Inorganics, PCBs and PHCs
Appendix D6 PIN-4 USAF - Trends in Soil Inorganics, PCBs and PHCs
Appendix D7 PIN-4 Tier Il Soil Disposal Facility - Trends in Soil Inorganics, PCBs and PHCs
Appendix D8 PIN-4 Tier Il Soil Disposal Facility - Trends in Groundwater Parameters
Appendix D9 PIN-4 Airstrip Landfill - Trends in Soil Inorganics, PCBs and PHCs
Appendix E Thermistor Inspection Reports
Appendix F Groundwater Monitoring Well Sampling Logs
Appendix G Field Notes
Appendix H Site Photographic Logs
Appendix H1 Aerial Photograph Log
Appendix H2 Sample Station Photograph Log
Appendix H3 Visual Inspection Photograph Log
Appendix H4 Select Site Photographs

Appendix | PIN-4 Hazardous Waste Temporary Storage area and Beach Landing Area summary
report.

Separate Package:

CD ROM - Containing All Raw 2019 PIN-4 Site Photographs

arcadis.com
viii



LONG-TERM LANDFILL MONITORING - PIN-4 FORMER DEW LINE SITE

ACRONYMS AND ABBREVIATIONS

bgs below ground surface

BOC natural biogenic organic compound (peat)
CIRNAC Crown-Indigenous Relations and Northern Affairs Canada
DCC Defence Construction Canada

DEW Distant Early Warning

DGPS Differential Global Positioning System
DND Department of National Defence

GPS Global Positioning System

HDPE High Density Polyethylene

LRR Long Range Radar

masl| metres above sea level

mbgs metres below ground surface

mtoc metres below top of casing

MDL Method Detection Limit

MW Monitoring Well

NWS North Warning System

PCB Polychlorinated Biphenyl

PHC Petroleum Hydrocarbon

PSPC Public Services and Procurement Canada
QA/QC Quality Assurance/Quality Control

RODI Reverse Osmosis Deionized

RPD Relative Percent Difference

SRR Short-Range Radar

TOR Terms of Reference

USAF United States Air Force

arcadis.com



LONG-TERM LANDFILL MONITORING - PIN-4 FORMER DEW LINE SITE

EXECUTIVE SUMMARY

Public Services and Procurement Canada (PSPC) was engaged by Department of National Defence (DND)
to procure environmental and geotechnical services for the monitoring of Distant Early Warning (DEW) Line
sites in Canada. PSPC contracted the services of Arcadis Canada Inc. (Arcadis) to perform the work and
the management of the monitoring of DND DEW Line Sites (PIN-2, PIN-3, PIN-4, CAM-1, CAM-2, CAM-3,
CAM-4, and CAM-M) in the Kitikmeot Region, Nunavut Settlement Area, for the years 2016 to 2020. This
report documents the findings of the field program for the 2019 monitoring year conducted at the former
DEW Line Site PIN-4, located at Byron Bay, Nunavut.

The 2019 monitoring program took place between 20 and 25 August 2019 and included the
inspection/monitoring of seven landfills including the Northwest Landfill, North Landfill, Non-Hazardous
Waste (NHW) Landfill, Station Area Landfill - West, USAF Landfill, Tier Il Soil Disposal Facility, and the
Airstrip Landfill.

The objective of the landfill monitoring program was to assess the performance of these landfills from an
environmental and geotechnical perspective. Activities conducted include visual inspection, soil sampling,
groundwater sampling, and thermal monitoring (downloading data from thermistors installed in the Tier Il
Soil Disposal Facility) in accordance with the Logistics and Work Plan prepared for the PIN-4 site.

The main observations and required actions for future monitoring events at the PIN-4 site are shown below:

Required Action for

Landfill Main Observations and Conclusions o
Future Monitoring Events

Landfill performance is acceptable. ) ;
Continue environmental

There are no current geotechnical concerns. .
and geotechnical

North(‘;‘ﬁft No environmental issues in soil were identified. However, a trend monitoring as per
Landfi evaluation for the landfill was not completed as part of the 2019 existing monitoring
program as less than seven sampling events worth of soil data has schedule.

been collected to date.

Landfill performance is acceptable.
Continue environmental

There are no current geotechnical concerns. .
9 and geotechnical

North Landfill | No environmental issues in soil were identified. However, a trend monitoring as per
evaluation for the landfill was not completed as part of the 2019 existing monitoring
program as less than seven sampling events worth of soil data has schedule.

been collected to date.
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Landfill

Main Observations and Conclusions

Required Action for

Non-
Hazardous
Waste Landfill

Landfill performance is acceptable.
There are no current geotechnical concerns.

Arsenic was detected at one of the landfill's downgradient-sample
stations at a concentration exceeding the ‘baseline plus three
standard deviations’ value. This arsenic exceedance represents a
new maximum for arsenic concentrations recorded at the landfill to
date but is only slightly above (<2 times) the ‘baseline plus three
standard deviations’ value. Based on the limited chemical data
collected to date and observations made during the 2019 field
program which otherwise suggest that the landfill is performing as
intended, this arsenic result is only considered to be of limited
concern at this time. Arcadis recommends close monitoring of
arsenic concentrations during future monitoring events. No other
environmental issues were identified.

It is of note that a trend evaluation for the landfill was not
completed as part of the 2019 program as less than seven
sampling events worth of soil data has been collected to date.

Future Monitoring Events

Continue environmental
and geotechnical
monitoring as per

existing monitoring
schedule.

Station West

Landfill performance is acceptable.
There are no current geotechnical concerns.

No environmental issues in soil were identified. However, a trend

Continue environmental
and geotechnical
monitoring as per

Landfill . ! - o
evaluation for the landfill was not completed as part of the 2019 existing monitoring
program as less than seven sampling events worth of soil data has schedule.
been collected to date.

Landfill performance is acceptable.
. Continue environmental
There are no current geotechnical concerns. .
and geotechnical
USAF Landfill | No environmental issues in soil were identified. However, a trend monitoring as per
evaluation for the landfill was not completed as part of the 2019 existing monitoring
program as less than seven sampling events worth of soil data has schedule.
been collected to date.
arcadis.com
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Required Action for

Landfill Main Observations and Conclusions

Future Monitoring Events
Landfill performance is acceptable.
There are no current geotechnical concerns.

Copper was detected in both the surface and at depth samples at a
concentration exceeding the ‘baseline plus three standard
deviations’ value at one of the landfill's downgradient-sample
stations. These copper exceedances represent new maximums for
copper concentrations recorded at the landfill to date but are only
slightly above (<2 times) the ‘baseline plus three standard Continue environmental
deviations’ value. Based on the limited chemical data collected to and geotechnical
date and observations made during the 2019 field program which monitoring as per
otherwise suggest that the landfill is performing as intended, these existing monitoring
copper results are only considered to be of limited concern at this schedule.

time. Arcadis recommends close monitoring of copper
concentrations during future monitoring events. No other
environmental issues were identified.

Tier Il Soll
Disposal
Facility

It is of note that a trend evaluation for the landfill was not
completed as part of the 2019 program as less than seven
sampling events worth of soil data has been collected to date.

Landfill performance is acceptable.
There are no current geotechnical concerns.

Copper and nickel concentrations were detected at two of the
landfill's downgradient stations above the ‘baseline plus three
standard deviations’ value. The magnitude of these copper and
nickel exceedances are comparable to maximum concentrations
for these two parameters previously recorded at the landfill. Based | Continue environmental
Airstrip on the limited chemical data collected to date and observations and _gec_JtechnicaI
Landfill made during the 2019 field program which otherwise suggest that m_on.ltorlng éS p_er
the landfill is performing as intended, these copper and nickel existing monitoring
results are only considered to be of limited concern at this time. schedule.
Arcadis recommends close monitoring of copper and nickel
concentrations during future monitoring events. No other
environmental issues were identified.

It is of note that a trend evaluation for the landfill was not
completed as part of the 2019 program as less than seven
sampling events worth of soil data has been collected to date.
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1 BACKGROUND

1.1 Context and Mandate

Public Services and Procurement Canada (PSPC) was engaged by Department of National Defence (DND)
to procure environmental services for the monitoring of Distant Early Warning (DEW) Line sites in Canada.
PSPC contracted the services of Arcadis Canada Inc. (Arcadis) to perform the work which included the
management of the monitoring of DND DEW Line Sites (PIN-2, PIN-3, PIN-4, CAM-1, CAM-2, CAM-3,
CAM-4 and CAM-M) in the Kitikmeot Region, Nunavut Settlement Area, for the years 2016 to 2020. This
report documents the findings of the field program for the 2019 monitoring year conducted at the former
DEW Line Site PIN-4, located at Byron Bay, Nunavut.

Arcadis’ 2019 monitoring field program took place between 20 and 25 August 2019 and entailed the
inspection/monitoring of seven landfills including the Northwest Landfill, North Landfill, Non-Hazardous
Waste (NHW) Landfill, Station Landfill West, USAF Landfill, Tier 1l Soil Disposal Facility, and Airstrip
Landfill.

The objective of this monitoring program was to assess the performance of these landfills from an
environmental and geotechnical perspective. Field activities conducted include a visual inspection, soil
sampling, groundwater sampling, and thermal monitoring (downloading data from thermistors installed in
the Tier Il Soil Disposal Facility) in accordance with the Logistics and Work Plan prepared by Arcadis for
the PIN-4 site.

1.1.1 Site Location

The DEW Line site PIN-4, Byron Bay, Nunavut, is located on the south coast of Victoria Island,
approximately 160 km west of Cambridge Bay, Nunavut at 68° 45’ 30" N and 109° 04’ 12" W. The site
consists of a Station Area, an Airstrip Area and a Beach Area on Dease Strait. The Airstrip is located
approximately 5 km inland from Dease Strait or 8 km along the access road. The Station Area is
approximately 300 metres from the Airstrip or 1.4 km along the road from the Airstrip Apron.

The site is under the care, custody and control of Raytheon Canada Limited (Raytheon). At the time of the
2019 field program all site facilities had been removed.

PIN-4 is accessible via charter aircraft or helicopter. In 2019, the runway and access roads were found to
be in good condition.

1.1.2 Background

PIN-4 was an auxiliary site within the original DEW Line system. The station was constructed in the
1950s as part of the Distant Early Warning (DEW) Line and operated until the early 1990’s, when the
DEW Line system was replaced by the more modern North Warning System (NWS). The PIN-4 DEW
Line station was decommissioned in August of 1993. No NWS facilities have been constructed at or near
the former DEW Line station.

The environmental cleanup and demolition of facilities commenced in 2009 and was completed in the
summer of 2012. The cleanup included the remediation and refurbishment of seven existing landfills as
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well as the construction of two new engineered facilities: a non-hazardous waste landfill for the disposal of
site debris and demolition waste, and a Tier Il soil disposal facility.

1.1.3 Site Description and Site Features

The PIN-4 site is characterized by glacial till and glacial drift deposits forming a series of raised beaches
and marine terraces. Typical tundra topography including numerous, unconnected shallow depressions
and thaw lakes in flat areas and adjacent ridges can be observed in the area. Vegetation growth is present
across the site.

Surficial soils are primarily coarse grained (i.e. varying cobble, gravels and sands) with minor proportions
of silt and clay. Bedrock is shallow; outcrops and exposed bedrock features are frequently observed across
the site and in former borrow and disturbed areas. The site is situated within a zone of continuous
permafrost.

Figure PIN-4.1 shows the overall site plan including airstrip, landfill locations, and access road.

1.2 Logistics and Work Plan

Prior to mobilization, Arcadis prepared a Logistics and Work Plan, dated 4 July 2019, which was submitted
and accepted by DND. The Logistics and Work Plan was used as a reference to guide the 2019
environmental sampling and monitoring work completed at the PIN-4 DEW Line site. A copy of the Work
Plan was taken with the Arcadis field staff for on-site reference purposes. The Work Plan also included a
copy of the Nunavut Water Board water use license due to the use of an on-site camp at PIN-4.

1.3 Objective

The objective of the DEW Line landfill monitoring program is to collect sufficient information to assess the
performance, integrity, and stability of the landfills from an environmental and geotechnical perspective for
human health and environmental protection. Furthermore, an additional objective of the program is to
collect information, in accordance with the monitoring requirements outlined below in Section 1.4, in a
thorough and consistent manner during each monitoring event.

PSPC has specified the requirements for the Landfill Monitoring Program in the document entitled, “Terms
of Reference — DEW Line Landfill Monitoring Program — PIN-2 Cape Young, PIN-3 Lady Franklin Point,
PIN-4 Byron Bay, CAM-M Cambridge Bay, CAM-1 Jenny Lind Island, CAM-2 Gladman Point, CAM-3
Shepherd Bay, and CAM-4 Pelly Bay — DEW Line Sites, Kitikmeot Region, Nunavut, DND Project # KITIK
16", dated November 2015. Specifically, Section 3 of the TOR outlined the project’s objectives in detail.
The monitoring schedule for PIN-4 is detailed in the following table.

Table 1-1 Monitoring Schedule — PIN-4 Byron Bay

No. of Years After Monitoring Year of Monitoring
Construction Event No. Event

1 1 2013
2 2 2014
3 3 2015
4 4 2016
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No. of Years After Monitoring Year of Monitoring
Construction Event No. Event
5 5 2017
7* 6 2019
10 7 2022
15 8 2027
25 9 2037

* monitoring event covered under the current contract.

1.4 Scope of Work

The scope of work for the Long-Term Landfill Monitoring Program at PIN-4 was defined in the Logistics and
Work Plan, dated 4 July 2019, as accepted by DND. The scope of work includes the activities summarized
in the following table.

Table 1-2: PIN-4 Byron Bay Scope of Work

Visual Soil Sampling Groundwater Thermal
Landfill Inspection (# of locations | Sampling (# of Monitoring (#
(Y/N) and depths) MWs) of Thermistors
Northwest Leachate
) ) Y 5x2 none none
Landfill Contained
North Landfill Regraded Y 7x2 none none
Non-Hazardous
) NHWL Y 4x2 4 none
Waste Landfill
Station Area
. Regraded Y 5x2 none none
Landfill - West
USAF Landfill Regraded Y 4x2 none none
Tier Il Soil .
. . Tier 1l Y 4x2 4 4
Disposal Facility
Airstrip Landfill Regraded Y 3x2 None none
Total 7 64 8 4

Note: QA/QC duplicate samples were not included in totals listed above

1.5 Site Geology, Hydrogeology and Hydrology

The PIN-4 site is in a continuous permafrost zone with medium to high ground ice content. According to
the map entitled, “Geology of Nunavut” by the Canada-Nunavut Geoscience Office, the bedrock geology

arcadis.com
1-3



LONG-TERM LANDFILL MONITORING - PIN-4 FORMER DEW LINE SITE

comprises Paleozoic undivided carbonate and siliciclastic rocks. Based on field observations, the surficial
geology at the PIN-4 site consisted of areas of exposed, weathered bedrock or bedrock discontinuously
overlain by coarse-grained material (primarily coarse sands, ranging to cobble deposits with some areas of
silt and/or clay containing soils).

Groundwater flow is expected to be seasonal, occurring mainly in the summer period of maximum active
layer permafrost thaw. Groundwater is located at shallow depths and is greatly influenced by local
permafrost conditions. Surficial drainage at the site is localized to intermittent small ponded areas adjacent
to the landfill features and varies between the respective landfill locations. Multiple small areas of standing
surface water (ponding water) were observed immediately adjacent to various landfill structures during the
2019 field program.

1.6 Site Land-Use Description

The PIN-4 site is uninhabited; however, there is at least one cabin along the shoreline to the east of the
facility location that is intermittently inhabited by residents of Kugluktuk and other communities in the area
(reportedly for commercial fishing). The airstrip at the former PIN-4 site is also reportedly utilized
occasionally by Canadian Armed Forces and Canadian Rangers for drills and operations within the region.

The PIN-4 site is known to be a habitat for Arctic Foxes, Arctic Loons, Canada Geese, Lesser Snow Geese,
Ross’s Geese, Muskoxen and Tundra Swans. A lone adult male muskox was observed at the site during
the 2019 monitoring event.

1.7 Field Program Staff

The 2019 PIN-4 DEW Line monitoring event was conducted by qualified Arcadis personnel with extensive
experience in remote northern environments and at other DEW line monitoring sites in Nunavut. The
following personnel were present on site:

Arcadis Canada Scientific Team and Roles

e Elliott Holden, B.Eng. — Environmental Field Staff Lead
e Ryan Janzen, P.Eng — Geotechnical Field Staff Lead

Inuit Support Team and Roles
e Denis Kavanna (camp staff)
e Jimmy Evalik (wildlife monitor)
e Gary Maksagak (wildlife monitor)
e Dwayne Allukpik (environmental assistant)
e Joe Evetalegak Jr. (environmental assistant)
e Bradley Wingnek (environmental assistant)

1.8 Weather Conditions

Historical weather conditions for the PIN-4 site are presented in the following table. The historical weather
conditions for the site are expressed as the 1971-2000 Climate Normals (temperature and precipitation
totals) prepared by Environment Canada. The closest location for which Climate Normal data exist is at
Cambridge Bay, NU, located approximately 163 km east of Byron Bay, as presented in the following table.
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Table 1-3: Summary of Historical Temperature and Precipitation Conditions

Climate
Normals Feb March | Apr May June
(1971- 2000)

5.3 5.6

Daily Maximum

-29.3 -29.3 -25.7 -16.7 12.3 9.4 1.9 8.1 -19.3 -26.1
Temp (°C)
Daily Average
Temp. (°C) -32.8 -33 -29.7 -21.4 9.2 24 8.4 6.4 -0.3 -11.5 -23 -29.6
Daily Minimum
Temp. (°C) -36.3 -36.6 -33.7 -26 -13 0.8 4.6 3.4 2.5 -14.9 -26.5 -33
Precipitation
(mm)-rain 0 0 0 0.1 1.6 9.8 21.7 24.5 11.4 0.4 0 0
Precipitation
(cm)-snow 5.6 6.4 7.4 7.5 9.3 2.8 0 2.2 8.9 16.2 9.3 6.3

An outline of the weather conditions encountered during the 2019 field work conducted by Arcadis is
provided in Section 2.1.2. as well as on the individual Inspection Checklists for each inspected landfill.

1.8.1 Additional Work in 2019

One additional work scope item was conducted as part of the 2019 work program at PIN-4, as requested
by DND. Arcadis inspected the Former Hazardous Waste Temporary Storage Area and Beach Landing
Area at PIN-4, as noted in Section 10 below.

1.8.2 Deviations from the TOR, Proposal, Work Plan, and/or Kick-off Meeting

Challenges were encountered collecting soil samples at the full depth as specified in the TOR (i.e., 40-50
cm) in some locations. Further detail is given in the relevant Landfill sections below. Attempts were made
using a pickaxe to advance the test pits to the required depth, however, bedrock was encountered and the
test pits met refusal at the depth noted in the field notes and on the soil sampling logs. Depth samples
were collected from the bottom of the test pits at the maximum depth achievable. More details are provided
in the relevant sections of the report, as applicable, to the respective landfills.

One minor groundwater sampling deviation occurred during the 2019 monitoring event. Monitoring well
MW-05 (Non-Hazardous Waste Landfill) was observed to have frozen contents and therefore no
groundwater sample was collected from this location.

One issue occurred while attempting to download the .Isf files from the thermistors on site. These issues
are detailed below in the relevant Landfill sections and are thought to be software related. Data files from
VT-3 were unable to be downloaded via standard procedures, and after consultation with Lakewood
Systems Ltd. (Lakewood), a complete memory transfer was conducted. Following memory erasure and
reprogramming, this logger appeared to be functional prior to departure from site.
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Challenges were also encountered with regards to weather while on site. The weather was extremely windy
(gusting to 80 km/hr) and there were no windbreaks on site (all former structures had been dismantled).
This slowed the field program and caused deviations from the anticipated and proposed fieldwork schedule.

1.9 Project References

Project references include:

A

AECOM Canada Ltd. (March 2014). PIN-4 Byron Bay, Nunavut: Baseline Landfill Monitoring. Project
Number 60290585. Edmonton, AB.

Biogénie, a division of Englobe Corp. (June 2015). The Collection of Landfill Monitoring Data at the
Former PIN-4 DEW Line Site, Byron Bay, Nunavut. Final Report — 2014 (O/Ref.: CD3654) (Y/Ref.:
DLC MON (KITIK13), Quebec City, QC.

Biogénie, a division of Englobe Corp. (March 2016). The Collection of Landfill Monitoring Data at the
Former PIN-4 DEW Line Site, Byron Bay, Nunavut. Final Report — 2015 (O/Ref.: CD3654) (Y/Ref.:
DLC MON (KITIK13), Quebec City, QC.

Biogénie, a division of Englobe Corp. (February 2017). The Collection of Landfill Monitoring Data at
the Former PIN-4 DEW Line Site, Byron Bay, Nunavut. Revised Final Report — 2016 (O/Ref.: CD3654)
(Y/Ref.: DLC MON (KITIK13), Quebec City, QC.

Biogénie, a division of Englobe Corp. (February 2018). The Collection of Landfill Monitoring Data at
the Former PIN-4 DEW Line Site, Byron Bay, Nunavut. Final Report — 2017 Season (O/Ref.;: CD3654)
(Y/Ref.: DLC MON (KITIK13), Quebec City, QC.

Arcadis Canada Inc. (June 4, 2019). Meeting Minutes, Kitikmeot DEW Line Sites Monitoring May 2019
Kickoff Meeting. Ottawa, ON.

Arcadis Canada Inc. (July 4, 2019). Logistics and Work Plan, 2019 Kitik 16 DEW Line Site Monitoring,
PIN-4, PIN-4, CAM-1, CAM-M sites. Ottawa, ON.

Arcadis Canada Inc. (March 8, 2016). Proposal for Kitik 16 DEW Line Sites Monitoring, Response to
Solicitation No. W6837-151003/B. Ottawa, ON.

Public Works & Government Services Canada. (November 2015). Terms of Reference, DEW Line
Landfill Monitoring Program — PIN-2 Cape Young, PIN-3 Lady Franklin Point, PIN-4 Byron Bay, CAM-
M Cambridge Bay, CAM-1 Jenny Lind Island, CAM-2 Gladman Point, CAM-3 Shepherd Bay and CAM-
4 Pelly Bay — DEW Line Sites, Kitikmeot Region, Nunavut, DND Project # KITIK 16, (Specifically, Annex
B and Annex S). Edmonton, AB.

Canada-Nunavut Geoscience Office. (2006). Geology of Nunavut. Map. Igaluit, NU.
Department of Energy, Mines and Resources Canada. (1995). Permafrost. Map. Ottawa, ON.

Indian and Northern Affairs Canada. (December 2008). Abandoned Military Site Remediation Protocol,
Volume | — Main Report. Northern Affairs Organization. Contaminated Sites Program

1.10 Report Structure

This report describes the work completed in August 2019 at the following PIN-4 landfill locations:

e Northwest Landfill;

arcadis.com

1-6



LONG-TERM LANDFILL MONITORING - PIN-4 FORMER DEW LINE SITE

e North Landfill;

e Non-Hazardous Waste Landfill;
e Station Area Landfill - West;

e USAF Landfill;

e Tier Il Soil Disposal Facility; and,
e Airstrip Landfill.

Results from soil and groundwater sampling, and visual inspection of the respective landfills on site are
presented in the formats described in the TOR (Reference A).

The report has been organized such that the results for each landfill are presented within a separate section

as presented below.

Table 1-4: Report Structure by Landfill at PIN-4

Section

L fill | ificati
andfill Identification Number

Analytical Tables

Associated Figure
Numbers

] i PIN-4.2A (Visual)
Northwest Landfill 3 Table 1 (Soil) i
PIN-4.2B (Soil)
PIN-4.3A (Visual)
North Landfill 4 Table 2 (Soil) ]
PIN-4.3B (Soil)
] PIN-4.4A (Visual)
] Table 3A (Soil) )
Non-Hazardous Waste Landfill 5 PIN-4.4B (Soil)
Table 3B (Groundwater)
PIN-4.4C (Groundwater)
PIN-4.5A (Visual)
Station Area Landfill - West 6 Table 4 (Soil)
PIN-4.5B (Soil)
) PIN-4.6A (Visual)
USAF Landfill 7 Table 5 (Soil) )
PIN-4.6B (Soil)
] PIN-4.7A (Visual)
Table 6A (Soil)
Tier Il Soil Disposal Facility 8 PIN-4.7B (Soil)
Table 6B (Groundwater)
PIN-4.7C (Groundwater)
o ] i PIN-4.8A (Visual)
Airstrip Landfill 9 Table 7 (Soil) i
PIN-4.8B (Soil)

Note: Analytical tables are provided at the rear of the report.

Results from soil sampling, groundwater sampling, and visual inspection of the respective landfills on site

are presented in the format described in the TOR.

Each section details all the relevant information for the respective landfill areas included as part of the
current 2019 Landfill Monitoring Program. Each of the individual landfill sections include:

e A brief description of the landfill;
e Completed Visual Inspection Checkilist;
¢ A Preliminary Stability Assessment;
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A discussion of all the visual inspection issues assessed;

The overall performance rating of the landfill;

A photo log sheet (as Appendix H at the rear of this report);

Annotated drawings of each landfill (figures follow each landfill section);

Soil sampling logs and analytical data;

Monitoring well sampling logs and analytical data (if applicable);

A discussion and comparison of chemical data to background and previous years monitoring events;
Graphed chemical data for soil and groundwater (as Appendix D at the rear of this report);
Completed thermistor inspection forms (if applicable);

Analysis of overall performance of the landfill; and

Any recommendations for further action and conclusions.

The photographic record for all landfills is presented in Appendix H. The original photos are included in
electronic format (.jpg) and are attached as a separate addendum CD/DVD-ROM to the report. An
electronic version of the report and its component tables, figures and data files is included as a separate
CD/DVD-ROM submittal to this report.

A copy of the field notes acquired during the long-term landfill monitoring at PIN-4 have been included in
Appendix G. Certificates of Analysis, QA/QC analytical results have been included in Appendix B.
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LOCATION OF BYRON BAY WITHIN NUNAVUT TERRITORY
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2 APPROACH AND METHODOLOGY

2.1 Summary of Work

2.1.1 Health and Safety

Prior to mobilization to the site, a site-specific health and safety plan (SSHASP) was submitted and
accepted by DND. The plan outlined the general safety rules and procedures that were adhered to while
working at the site. It also presented additional precautions and procedures in the event of an emergency.
All project staff participating in the monitoring and assessment activities were required to familiarize
themselves with the contents of the SSHASP and sign the Statement of Compliance document prior to
commencing field work.

Field crews carried appropriate emergency gear and took every precaution to keep the crew safe. This
included the following, where appropriate:

e Obtaining maps to assist in identifying/characterizing the dominant physical features near the site (e.g.,
topographic maps and aerial photographs);

e Carrying and knowing how to use emergency communication devices such as satellite phones, which
were tested for functionality and sufficient airtime prior to mobilization;

e Checking the weather prior to travel to the field;

e Compilation of a site-specific Emergency Contact List that included numbers for emergency services,
office contacts, and individual emergency contacts;

e Carrying a Global Positioning System (GPS) unit for navigation as well as for relaying accurate location
coordinates in case of emergency;

e Possession of a Level 1 First Aid kit appropriate to the scope of work and number of personnel;

e Possession of an Emergency Field kit containing provisions necessary to survive (e.g. food, tarps,
flares) should transport, or rescue services, not be possible for a number of days; and

e Knowing how to use all emergency equipment and testing it prior to mobilization to the field.

The remote nature of the PIN-4 Byron Bay site required that a comprehensive Emergency Field kit be
mobilized to the site for the duration of the field work.

Arcadis staff received all relevant health and safety training in preparation for undertaking the work activities
on-site prior to mobilization to the site. Arcadis ensured that all staff on site received a site safety orientation
and field-specific training on contaminated sites, which was performed on Day 1 of the field program. The
site safety orientation included specific details of the health and safety plan that were relevant for each job,
and relevant training for each position.
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2.1.2 Field Program

Arcadis staff mobilized to Cambridge Bay from Yellowknife on a commercial flight, then chartered a flight
to the PIN-4 site via a Dornier 328 aircraft operated by Kingaunmiut Air. On-site transportation consisted
of an ATV and foot travel. Accommodations while in Cambridge Bay were provided by Inns North Arctic
Islands Lodge (IFR0194). On-site accommodations were required for this contract in the form of a tent
camp supplied by Kithuna Corporation (IFR0378). The following table outlines the field schedule for PIN-4.

Table 2-1: 2019 Field Schedule for PIN-4 Byron Bay

August 2019

Sunday Tuesday Wednesday Thursday i Saturday

18 19 20 21 22 23 24
PIN-4 Mobilized to Site Work at Site Work at | Site Work at
Logistics in PIN-4 PIN-4 PIN-4 PIN-4
Cambridge Demobilized to
Bay Cambridge

Bay
25 26 27 28 29 30 31

PIN-4 Sample Travelled to
Shipment Ottawa

Travelled to
Yellowknife

Weather during the field inspection and monitoring event was a mix of sun, clouds, and rain with high winds.
Temperatures ranged from -2 to 8 degrees Celsius.

2.1.3 Visual Inspection

Visual inspection of each landfill was conducted by Mr. Ryan Janzen, P.Eng. and based on the guidelines
presented in Section 5.2 of the TOR. A visual inspection checklist (provided in Annex J1 of the TOR and
reproduced herein for each individual landfill section) was completed for each landfill site inspected.
Inspection information recorded for each landfill included its designation, type, date, monitoring event
number, weather conditions, and the name of the inspector. Observations related to the following potential
site conditions were recorded for each landfill:

Settlement;
Erosion;

Lateral movement;
Frost action;
Sloughing;
Cracking;

Animal burrows;
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Vegetation establishment;
Staining;

Vegetation stress;

Seepage points or ponded water;
Debris or liner exposure;

Condition of monitoring points; and
Other relevant observations.

The presence of the above conditions was recorded on field notes as well as referenced with electronic
DGPS coordinates for purposes of evaluating their location, dimensions, and extent. A DGPS survey of
each landfill was performed (including elements such as the toe and crest, site features, above-listed
geotechnical conditions, etc.), with the data later transcribed into AutoCAD to create the site figures.

Photographic records were taken to document the general condition of the landfill. Photographs were taken
to substantiate recorded observations including where no concerns were identified. All photographs were
referenced to existing monuments where possible and a 1 metre long pickaxe (with 10 cm marked intervals)
was used as an indication of scale in the visual inspection photographs. Red cones were also used to
denote the shape and orientation of features (cones in the photographs are 20 cm in diameter).
Photographs were taken using a Fuji XP70 digital camera (Aspect Ratio 4:3, Focal Length 5 to 25mm, 16.4
megapixels).

Historical features and conditions have been noted from previous monitoring events. Existing features were
compared to these features noted in previous monitoring reports and a comparative analysis is included in
each landfill section within this report.

All monitoring equipment was visually inspected (wells and thermistors) with any damages noted along with
repair requirements. Photographic records of each monitoring station were also collected and are provided
in Appendix H and on the DVD/CD-ROM provided separately.

2.1.3.1 Stability Assessment

Arcadis used the following Performance/Severity rating reference guide for purposes of assessing the
geotechnical performance of the landfill sites inspected and the extent of any features noted.

Performance / .
Description

Severity Rating

Noted features are of little consequence. The landfill is performing as designed.
Acceptable Minor deviations in environmental or physical performance may be observed,
such as isolated areas of erosion or settlement.

Physical/environmental performance appears to be deteriorating with time.
Observations may include an increase in size or number of features of note, such
as differential settlement, erosion or cracking. No significant impact on landfill
stability to date, but potential for failure is assessed as low or moderate.

Marginal
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Performance / o
Description
Severity Rating

Significant or potentially significant changes affecting landfill stability, such as
Significant significant changes in slope geometry, significant erosion or differential
settlement; scarp development. The potential for failure is assessed as imminent.

Stability of landfill is compromised to the extent that ability to contain waste
materials is compromised. Examples may include:

Unacceptable e Debris exposed in erosion channels or areas of differential settlement,

e Liner exposed, and/or

e Slope failure.

Extent Description

Isolated Singular feature.
Occasional Features of note occurring at irregular intervals/locations.
Numerous Many features of note impacting less than 50% of the surface area of the landfill.
Extensive Impacting greater than 50% of the surface area of the landfill.

2.1.4 Soil Sampling

Soil sampling at each landfill site was completed concurrently with the other monitoring activities. A Sail
Sampling Log (as was provided in Annex J2 of the TOR) was completed at each soil sampling location.
Soil sampling logs for each monitoring station are provided in the individual landfill sections of this report.

Two samples were collected from each sampling location: one sample from 0-15 cm depth, and one sample
from 40-50 cm depth wherever possible. Test pits were manually excavated with hand tools (pickaxe and
stainless-steel shovel). All hand tools used for sample excavation were decontaminated between locations
using Alconox and distilled water. Soil samples were placed in the laboratory supplied containers by hand.
A clean pair of nitrile gloves was donned prior to the collection of each sample. The laboratory supplied
containers used for each sample included one zip-top plastic bag, two 125 mL glass jars, and two 40 mL
clear glass vials with methanol for preservation. All sample containers were pre-sterilized as supplied by
Bureau Veritas Laboratories (BV Labs, formerly Maxxam Analytics).

All soil sampling locations were backfilled after the collection of soil samples. In addition, all locations were
photographed during sampling and after backfilling was complete. A list of these photographs is included
in Appendix H for each landfill.

Soil samples were collected at the locations as specified in Annex C of the TOR. The number of locations
at each landfill is shown in the following table.
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Table 2-2: Summary of Soil Sampling Locations at PIN-4

Total # of

. . . Prqposed # of Actual # Qf Soil Samples
DEW Line Site Landfill SoLlloiztrir;pr)‘hsng fs:;?ilcl)?i Submitteq for

GEWATS

Northwest Landfill 5x2 10 10

North Landfill 7x2 14 14

Station Area Landfill — West 4x2 8 8

PIN-4 USAF Landfill 5x2 10 10

e 2Ry Non-Hazardous Waste 4x2 8 8

Landfill

Tier 1l Soil Disposal Facility 4x2 8 8

Airstrip Landfill 3x2 6 6

PIN-4 Total 64 64 64

*Total does not include duplicates.

Limited depth was achieved at multiple soil sampling stations as outlined in the following table.

Table 2-3: Summary of Soil Sample Depth Limitations at PIN-4

. . . Soil Sampling Sampling Depth of Reasoning for
DIEHY I EIE L3Il Station ID Lower Sample (cm) limitation

P4-6B 20-30 Refusal on bedrock
PIN-gaI?/yron North Landfill P4-9B 25-35 Refusal on bedrock
P4-11B 20-30 Refusal on bedrock

Soil samples were analyzed for the following parameters:

e Petroleum Hydrocarbons (PHCs) F1-F4 fractions;
e Inorganic elements: arsenic, cadmium, chromium, cobalt, copper, lead, nickel and zinc; and,
e Polychlorinated Biphenyls (PCBs): Total Aroclors.

Soil analyses were carried out by Bureau Veritas Laboratories (BV Labs, formerly Maxxam Analytics). The
analysis of PHC and inorganic soil parameters listed above were conducted at BV Labs’ facility in
Edmonton, Alberta, while the analysis of PCB soil parameters were conducted at BV Labs’ facility in
Calgary, Alberta. Both facilities are 1ISO 17025 certified.

Quality assurance and quality control (QA/QC) were to be carried out in accordance to the procedures
outlined in Annex K of the TOR with alterations as specified by DND during the 2019 project kick off meeting
(i.e., elimination of the inter-laboratory analysis requirements). QA/QC protocols were implemented for the
soil sampling program.
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As requested by DND, no samples for inter-laboratory analyses were collected as part of this monitoring
program. The specific locations where blind duplicates were collected were determined in the field and
noted in the field notes. In addition, one equipment blank was obtained by running laboratory supplied
water over the stainless-steel shovel and then collecting it in laboratory supplied sample containers.

2141 Soil Sample Analysis

During the site assessment stage of the DEW Line Clean-Up project, background concentrations of
inorganic elements and PCBs in soil were determined using samples collected from areas not impacted by
site activities. No PHC testing was conducted during the site assessment stage. As such, there are no
background datasets available for PHCs. The background soil conditions can inform if there are naturally
elevated concentrations of inorganic elements present at the site that could be influencing the landfill
monitoring results.

Baseline conditions refer to the soil and groundwater chemistry around the perimeters of the landfills during
the site investigation and/or remediation stages of the DEW Line Clean-Up project, generally based on
sampling results collected over a period of one to three years. These values are used to determine the
conditions at each landfill around the time of remediation, and create a baseline mean that can be used for
comparison to data collected over time, following completion of the remediation program.

Monitoring data can be considered within baseline conditions when it is within three standard deviations
(SD) of the baseline mean, to account for natural variability in soil and groundwater conditions. For
simplicity in this report, the term ‘baseline plus three standard deviations’ is represented by ‘BL+3SD’.
Furthermore, the term ‘exceedance’ will refer to a parameter concentration that exceeds the BL+3SD value.

For some parameters, there were insufficient detectable results during the investigation and remediation of
the site (greater than 50% non-detects); consequently, the baseline mean was set to the detection limit and
no standard deviation was calculated. In these cases, results are still compared to the BL+3SD; however,
additional evaluation may be warranted to explain that the baseline results were below detection and a SD
was not calculated, therefore a certain amount of natural variability (within three times the baseline mean)
is expected.

Analytical results of soil samples collected downgradient of landfills are compared to those of samples
collected upgradient of landfills. If concentrations upgradient of the landfill are similar to concentrations
downgradient, it suggests that the landfill is performing as intended and any elevated results are an
indication of natural variability or natural conditions. Upgradient and downgradient results are also
compared to the BL+3SD. Results above the BL+3SD could potentially indicate results outside of the
natural variability in the area and should be further examined.

Trend evaluations are completed when there are more than seven monitoring events worth of data available
for a landfill. Trend lines are provided on the graphs for each parameter for the upgradient locations
combined (represented by a blue line on the graphs) and for all of the downgradient locations combined
(represented by a black line on the graphs). The trend evaluation involves a visual review of the data points
and associated trend lines. No statistical analysis is completed at this time. The visual review results in a
conclusion of no apparent trend, a decreasing trend or an increasing trend.
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The visual trend analysis for each parameter at upgradient and downgradient sampling locations should
result in an observation that falls into one of three categories detailed below:

1. No apparent trend, or a decreasing trend for both upgradient and downgradient locations; these
outcomes suggest that the landfill is performing as expected and there is likely no contaminant
migration from the landfill.

2. An increasing trend upgradient and either a similar increasing trend downgradient, or no trend/a
decreasing trend downgradient; these outcomes could indicate contaminant migration towards the
landfill from an upgradient source, or it could represent contamination that was not remediated
upgradient of the landfill during the site remediation phase.

3. Adecreasing or no apparent trend upgradient, but an increasing trend downgradient could indicate
potential contaminant migration from the landfill.

It should also be noted that the method detection limits in the TOR for the DEW Line sites for PHCs in soll
are far lower than the typical laboratory MDLs reported. The low MDLs combined with the approach used
to determine the comparison value created very low comparison reference values for PHCs (fractions F1
through F4). It should also be noted that the action level for petroleum hydrocarbon remediation at DEW
Line sites is typically 2500 mg/kg; therefore, detectible hydrocarbon contamination below this concentration
is not uncommon in the vicinity of the landfills.

Another factor considered in the evaluation of PHCs was the presence of natural organic peat. Such natural
biogenic organic compounds (BOCs) can contain PHC F3 concentrations ranging from 150 mg/kg up to
1430 mg/kg along with PHC F4 concentrations varying from 150 mg/kg up to 1580 mg/kg. BOCs often
have low (<30 mg/kg) PHC F2 concentrations and high PHC F3b (C22-C34) concentrations (i.e., PHC F3b
range >85% of total PHC F3 range). Arcadis reviewed F2 and F3b concentrations in order to differentiate
between a natural organic peat versus a refined petroleum product.

2.1.5 Groundwater Sampling

Groundwater sampling at each monitoring well installed around the Non-Hazardous Waste Landfill and the
Tier Il Soil Disposal Facility was completed concurrently with the other monitoring activities.

It should be noted that monitoring wells were not installed during the initial PIN-4 site assessment stage.
As such, there are no background datasets available for groundwater. Analytical results of groundwater
samples collected downgradient of landfills are compared to those of samples collected upgradient of
landfills to assess for potential leachate migration.

A Monitoring Well Sampling Report (updated groundwater monitoring log provided by DND in 2018) was
completed at each groundwater sampling location. These sampling reports note:

Condition of the monitoring well;

Any ponding water at the monitoring well location;
Lock details;

Monitoring well installation details;

Water elevation(s);

Depth to bottom of well;

Height of well stick-up;
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e Colour, odour, presence and thickness of free product if applicable;
e Purge volume and sampling equipment used; and
e pH, conductivity and in-situ temperature after each well volume purged and before sampling.

Monitoring wells were purged prior to sampling, with pH, conductivity, turbidity and temperature being
measured continually during purging using the Horiba U-52 multi-parameter meter. These parameters were
recorded every five minutes and groundwater sampling did not begin until the difference between
measurements was <10% for all parameters. The purging and sampling of each monitoring well was
completed using dedicated sampling equipment consisting of 6 mm diameter high density polyethylene
(HDPE) tubing connected to a low flow peristaltic pump. Each well was purged and sampled using
dedicated tubing supplies which were removed upon completion of the sampling to prevent damage due to
freezing. Other sampling equipment, such as the interface probe and the Horiba U-52 multi-parameter
meter, were decontaminated between monitoring events using Alconox and distilled water.

Groundwater samples were collected at the locations specified in Annex C of the TOR. The number of
locations at each landfill is shown in the following table.

Table 2-4: Summary of Groundwater Sampling Locations at PIN-4

Monitoring Observations # of Groundwater
Well ID Samples Collected

Tier Il Disposal Facility

MW-1 Good condition 1 Parent +1 Duplicate
Good condition - ponded water approximately 0.1 m deep
MW-2 1
was observed around the well.
MW-3 Good condition 1
MW-4 Good condition 1
Non-Hazardous Waste Landfill
MW-5 Good condition — water was frozen none
MW-6 Locking ring for the casing’s cap has split, for more 1
information refer to Section 5.2.3

MW-7 Good condition 1
MW-8 Good condition 1

Groundwater samples were collected at seven of the eight monitoring well locations using the low-flow
method. No sample was obtained from MW-05 as the groundwater was frozen

Groundwater samples were analyzed for the following parameters:

e Inorganic elements — total concentrations: arsenic, cadmium, chromium, cobalt, copper, lead,
nickel, zinc. (groundwater samples were not field filtered or preserved, as per DND instructions);
and,

e Petroleum Hydrocarbons (PHCs): F1-F4 fractions.

Groundwater analyses was carried out by Bureau Veritas Laboratories of Edmonton, Alberta, an ISO 17025
certified laboratory.
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Quality assurance and quality control (QA/QC) was to be carried out in accordance to the procedures
outlined in Annex K of the TOR (with deviations as noted below) along with alterations, as specified by DND
during the project kick off meeting (i.e., the elimination of the inter-laboratory analysis requirements).
QA/QC protocols were implemented for the groundwater sampling program. Blind duplicate samples and
quality control and assurance measures were applied as appropriate.

As requested by DND, no samples for inter-laboratory analyses were collected as part of this monitoring
program. The specific locations where blind duplicates were collected were determined in the field, as it
was dependent on the amount of water available at each location. One trip blank, one field blank, and one
equipment blank were also collected as part of the sampling program.

Arcadis conducted a chemical analysis review on the results of the groundwater samples collected and
present these results in Section 5.3.3 and Section 8.3.3 of this report. When discussing the analytical
results throughout the report the term ‘exceedance’ is used to describe a concentration for any given analyte
that is above its ‘baseline +3x standard deviations’ (BL+3SD) value.

2.1.6 Thermal Monitoring

Thermal monitoring at the Tier 1l Soil Disposal Facility was completed concurrently with the other monitoring
requirements. At each thermistor installation location, an updated (2019) Thermistor Annual Maintenance
Report form (provided by DND via email) was completed. Monitoring consisted of the following steps:

e Inspecting the condition of thermistor installations, noting their condition, damage if applicable,
and any specific repair requirements. Batteries and desiccants were replaced for all thermistors;

e Retrieving ground temperature data from the thermistor installations. A personal computer
equipped with the appropriate software and datalogger programming files was used to retrieve
the data;

e Collecting manual readings of thermistors using a digital multi-meter and switch box;
¢ Resetting the datalogger memory to zero and restarting readings;
e Confirm the datalogger was programmed to take readings every 12 hrs at noon and midnight; and

e Monitoring the system using the personal computer to ensure that the dataloggers were
functioning.

A total of four thermistors were inspected and the memory of each thermistor datalogger was
downloaded. Thermal monitoring data was retrieved from the thermistor installations as specified in the
TOR.

2.2 Field Notes and Data Collection
2.2.1 Field Notes

Field notes were collected using the field forms provided in the TOR, namely the Visual Inspection
Checklist, Soil Sampling Log and Monitoring Well Sampling Log (TOR annexes J1, J2 and J3), as updated
by DND in 2018. In addition, field notes regarding thermistor inspections were recorded on the field form
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provided as Annex M — Thermistor Inspection Template, with updates provided by DND in 2018. A copy
of the field notes is provided in Appendix G.

2.2.2 Data Collection

The visual inspection was conducted with the aid of a Trimble R2 Differential Global Positioning System
(DGPS) unit to locate features of note and to collect GIS information to be used in report preparation. The
horizontal accuracy of the measurements taken with the DGPS unit ranged between 0.05 and 0.8 m, with
most results falling within the 0.1 to 0.3 m accuracy range. DGPS data was tied into local site controls,
including existing monitoring wells, thermistor installations and control monuments where found. A detailed
data dictionary (Trimble file) was created prior to the site visit to capture all required information as outlined
in the long-term monitoring plan. An SSF file and the data dictionary (Trimble files) are included on the
appended CD/DVD ROM to be used in future site investigations.

Placement of features of note on the figures for each landfill was completed using the DGPS information,
supplemented by visual observations and field measurements. During the previous monitoring event in
2017, placement of features of note on Figures was done primarily through visual observations. Given the
use of the DGPS unit, the locations of features reported in this 2019 monitoring report are considered to be
more accurate than those previously reported. Small differences in feature locations are, unless otherwise
noted, a result of the use of the more accurate DGPS data.

Thermistor data was downloaded onto a personal computer from dedicated dataloggers on the site. Raw
thermistor data is provided, as well as in Excel format on the appended CD/DVD ROM.

2.3 Quality Assurance and Quality Control

Quality assurance and quality control (QA/QC) was carried out in accordance with the procedures outlined
in Annex K of the TOR with alterations as specified by DND during the project kick off meeting (i.e., the
elimination of the inter-laboratory analysis requirements). QA/QC protocols were implemented for the soll
and groundwater sampling programs. Blind duplicates were obtained for both soil and groundwater
samples. One trip blank, one field blank, and one equipment blank were also collected as part of the
groundwater sampling program.

Field personnel employed Arcadis’ QA/QC protocols, including appropriate techniques for soil and
groundwater sampling, sample storage, shipping and handling, as well as collection of duplicates.

2.3.1 Field

Soil samples collected for potential laboratory analysis were placed in polyethylene bags, laboratory
prepared 125 mL glass jars fitted with screw-tight Teflon-lined lids, and 40 mL vials with methanol
preservative (for PHC F1 analysis only). Groundwater samples were collected from monitoring wells and
placed in a variety of appropriately sized and prepared laboratory supplied vessels. Sample numbers were
clearly marked on the containers. The soil jars and water bottles were filled to capacity with zero headspace
and stored in coolers with cold packs to moderate temperature fluctuations during transport to the
laboratory. To prevent cross contamination field staff wore new nitrile gloves at each sample location.
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The samples were transported to the project laboratory accompanied by a Chain of Custody form. Soil
samples for PHC F1 were preserved in the field using methanol. No preservative is required for F2 to F4
fraction PHCs in soil. Groundwater samples for PHC F1 and PHC F2 to F4 were preserved with sodium
bisulfate. No preservatives for groundwater were used in laboratory-supplied sampling containers (metals)
and no field filtering was conducted by Arcadis, as specified in the TOR. Upon sample receipt, the
laboratory added a preservative to the groundwater samples submitted for metals analyses, as is required
under their standard protocols.

2.3.2 Laboratory

Field (i.e., blind) duplicate samples and quality control and assurance measures were applied as
appropriate. The specific locations where blind duplicates were collected was determined in the field, as it
was dependent on the amount of groundwater and/or soil available at each location. At the request of DND,
no inter-laboratory analysis was completed as part of the 2019 monitoring.

Travel blanks for groundwater were part of the sampling program. Laboratory prepared travel blanks were
included in the sample bottle shipment and remained in the cooler with the collected groundwater samples
throughout the duration of the project.

Field blanks for groundwater were collected by transferring laboratory supplied water, guaranteed to be
free of any organics and inorganics (based on analysis), into the appropriate laboratory supplied sampling
containers. The field blanks were collected in the field at the same time as the groundwater sample
collection.

Two sets of equipment blanks were collected. The first set was collected by running laboratory supplied
water, guaranteed to be free of any organics and inorganics (based on analysis), over the stainless-steel
shovel that was used to dig the test pits and allowing the water to drain into laboratory supplied sample
containers. The second set was collected by pumping laboratory supplied water, guaranteed to be free of
any organics and inorganics (based on analysis), through new tubing from the same batch that was used
to sample the groundwater wells and into laboratory supplied sample containers.

A discussion and analysis of QA/QC results is presented in Appendix C.
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3 PIN-4: NORTHWEST LANDFILL

3.1 Landfill Description

The Northwest Landfill is located approximately 300 m directly north of the Station Area. Access to the
landfill is via the main station road heading north beyond the Station Area and then west along the
secondary access road (Chisholm Trail), which extends to 9-Mile Lake. The landfill consists of three lobes
located along a former beach ridge.

Soil throughout the landfill area is generally course-grained, consisting primarily of gravel and cobbles, with
sand in low-lying areas to the south. The downgradient area, off the former beach ridge to the south and
east, consists of fine-grained sand and silt underlying a surficial organic mat.

The remediation of this landfill consisted of the removal of all scattered surface debris, the removal of
contaminated soil (exceeding the Tier Il criteria) and regrading/ capping of the remaining areas with 0.4 m
of Type 2 granular fill followed by a final cap of 0.6 m of Type 1 granular fill.

The long-term monitoring plan for the Northwest Landfill comprises visual monitoring and periodic collection
of soil samples. The landfill layout, visual observations and photographic locations are presented on Figure
PIN-4.2A located at the end of this landfill section

3.2 Summary of Work Conducted

3.21 Visual Inspection

A visual inspection was completed on the Northwest Landfill on 22 August 2019. The inspection was
completed with no deviations from the visual inspection work plan.

3.2.2 Soil Sampling

Soil sampling at the Northwest Landfill was conducted on 22 August 2019 and included the collection of
ten soil samples from five soil sample stations (P4-1, P4-2, P4-3, P4-4 and P4-5). In addition, one blind
field duplicate sample (P4-26B) was collected at depth from station P4-2. The soil sampling activities
conducted at the Northwest Landfill are detailed in the following table.

Table 3-1: Summary of Work Conducted by Soil Sampling Location — Northwest Landfill

Sample Sample Depth
p. Sample ID P P Notes
Location (mbgs)
Loamy sand and gravel, trace organics, some cobble,
P4-1 P4-1A 0-0.15 . i . 2 g
] greyish brown, moist
(upgradient) . :
P4-1B 0.4-0.5 Gravel and cobble, some loamy sand, greyish brown, moist
P4-2 Loamy sand and organics, some gravel and cobble, rootlets,
. P42A | 0-0.15 Y " organ! grav
(downgradient) dark brown, moist
arcadis.com
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Loamy sand and gravel, trace organics, greyish brown,

P4-2B 04-05 .
moist

P4-3A 0-0.15 Loamy sand ant_j organics, some gravel and cobble, rootlets,
P4-3 dark brown, moist

downgradient i i
( g ) P4-3B 04-05 rl_nooail;r:y sand and gravel, trace organics, greyish brown,

PA-AA 0-0.15 Loamy sand ant_j organics, some gravel and cobble, rootlets,
P4-4 dark brown, moist

downgradient i
( g ) PA-4B 04-05 Gra\{el and cobblgs, some loamy sand, trace organics,
greyish brown, moist

Loamy sand and gravel, some cobbles, trace organics,

P4-5 P4-5A Dot rootlets, greyish brown, wet

(downgradient)

P4-5B 0.4-0.5 Gravel and cobble, trace loamy sand, greyish brown, moist

Note: mbgs = metres below ground surface

3.2.3 Groundwater Sampling

No groundwater monitoring wells are present at the Northwest Landfill; therefore, no groundwater sampling
or analysis was performed as part of the 2019 monitoring program.
3.24 Thermal Monitoring

No thermistors are present at the Northwest Landfill; therefore, no thermal monitoring or analysis was
performed as part of the 2019 monitoring program.
3.3 Results of the Monitoring Program

3.3.1 Visual Inspection

The visual inspection was conducted in compliance with Section 5.2 of the TOR, and details are provided
in Sections 3.3.1.1 through 3.3.1.5. Figure PIN-4.2A presents the visual inspection findings and
photographic locations for the Northwest Landfill.

3.31.1 Inspection Checklist

The visual inspection was completed as per the TOR and the visual inspection checklist is included below.
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Table 3-2: Visual Inspection Checklist — Northwest Landfill

SITE NAME: PIN-4 Byron Bay

LANDFILL DESIGNATION: Northwest Landfill

LANDFILL TYPE: Regraded

DATE OF INSPECTION: 22 August 2019

WEATHER CONDITIONS: Overcast, breezy and cool. Intermittent precipitation.

DATE OF PREVIOUS INSPECTION: 14 August 2017

INSPECTED BY: Ryan Janzen

REPORT PREPARED BY: Ryan Janzen

The inspector represents to the best of their knowledge that the following statements and
observations are true and correct and to the best of the preparer’s actual knowledge, no material
facts have been suppressed or misstated.
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Table 3-2: Visual Inspection Checklist — Northwest Landfill
GPS Coordinates Extent
Relative
to Description
Landfill
Surface

Photographic Records
(photo reference, location,
view point & direction,
feature of note, scale)

Checklist
Iltem

Comparison with Historical
Observations

Severity Rating/
Additional Comments

Northing/Easting Length § Width Depth

(m) (m) (m)

Feature Location

c 9
g Z
(n?,F
O
I N
o >

(Taken from Centre of
Feature

Al 7629370.317, 577228.397 0.1 0.1 0.05
Lobe B, NW slope. <1%
A2 7629369.532, 577227.562 0.2 0.1 0.05

B1 7629443.798, 577231.088 0.1 0.1 0.05
Lobe D, N slope. <1%
B2 7629443.609, 577232.692 0.1 0.1 0.05

Settlement Y Minor depression. Consistent. Acceptable. NWLF_13, 14

Acceptable. Appear to

ConEiE. be fines infiltration.

Settlement Y Minor depression. NWLF_30, 31

Appears smaller than previous

NWLF_11,12
noted.

Erosion Y C Lobe B, NW slope 7629374.256, 577228.861 14.0 0.15 0.05 <1% Minor linear erosion. Acceptable.

Lateral
Movement

Frost Action

Sloughing

Consistent — noted in 2013 but

not observed in 2014 or 2017. ot observed. NA

Cracking N NA Not observed. NA NA NA NA NA Feature not observed.

Animal
Burrows

Vegetation
Establishment

D1
D2
D3
D4

Lobe B, all sloped surfaces.
Lobe B, central cap.

Lobe C (entire).

Lobe D (entire).

7629352.583, 577221.622
7629365.580, 577247.140
7629408.439, 577279.002
7629429.630, 577224.006

1270m?
53m?

1050m?

1050m?

NA

~15%
~2%

~12%

~12%

Sparse vegetation.

Appears larger than previously
noted.

Acceptable.

NWLF_4, 6, 7, 10
NWLF_5
NWLF_17, 22
NWLF 34

Staining N

Vegetation
Stress

Seepage
Points (or)
Ponded
Water

Debris and/or
Liner N
Exposed

Presence &
Condition of
Monitoring
Instruments

Features of
Note/Other
Relevant
Observations
(e.g., signs of
activity, ruts)

Notes: UTM Zone is 12 North for all GPS co-ordinates.
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LONG-TERM LANDFILL MONITORING - PIN-4 FORMER DEW LINE SITE

3.3.1.2 Preliminary Stability Assessment

The Preliminary Stability Assessment for the Northwest Landfill was conducted on 22 August 2019 as per

the TOR and the results are provided below.

Table 3-3: Preliminary Stability Assessment — Northwest Landfill

Feature Severity Rating Extent
Settlement Acceptable Occasional
Erosion Acceptable Isolated
Lateral Movement Not Observed None
Frost Action Not Observed None
Sloughing Not Observed None
Cracking Not Observed None
Animal Burrows Not Observed None
Vegetation Establishment Acceptable Numerous
Staining Not Observed None
Vegetation Stress Not Observed None
Seepage / Ponded Water Not Observed None
Debris and/or Liner Exposure Not Observed None
Other Not Observed None

Overall Landfill Performance

Acceptable

Note: please refer to Performance/Severity rating reference guide in Section 2.1.3.1 above.

3.3.1.3 Photographic Records

The detailed photographic record for the Northwest Landfill has been completed as per Section 5.5 of the
TOR and is included as Appendix H. The Photographic Record contains an index of photographs
collected; full sized photographs are contained in the appended CD/DVD-ROM. Figure PIN-4.2A illustrates
the photograph locations and viewpoint directions.

3.3.14 Trend Analysis

A trend analysis was conducted with regards to observations made during the visual inspection of the
Northwest Landfill. The following table outlines the results of the visual trend analysis. Features where no
significant change was observed have not been listed here.

arcadis.com
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LONG-TERM LANDFILL MONITORING - PIN-4 FORMER DEW LINE SITE

Table 3-4: Visual Inspection Trends — Northwest Landfill

Checklist Feature
D Comparison with Historical Observations

Erosion C Observed length has decreased from 18.0 m in 2017 to 14.0 m in 2019.

Vegetation D Coverage appears to have expanded significantly since 2017 (no measurements given
Establishment previously).

3.3.15 Discussion of Results/Trends

A comparison of the visual inspection results of the 2017 and 2019 monitoring events at the Northwest
Landfill indicates that previously observed settlement and erosion features generally decreased in size.
This could potentially be attributed to erosive infill during meltwater events, or to increased accuracy in
measurements due to use of the DGPS. Vegetated areas appear to be expanding; though there were no
dimensions given from the 2017 program a comparison of observed areas against previous figures
indicates larger areas in 2019. The results of the visual inspection and the observed trends indicate that
the performance of the landfill is acceptable.

3.3.2 Soil Sampling

Soil sampling of the Northwest Landfill was conducted on 22 August 2019. The soil sampling was
conducted in compliance with Section 5.3.1 and 5.3.2 of the TOR. Details are provided below in the
following sections.

3.3.2.1 Laboratory Analytical Results

A total of 11 soil samples (including one duplicate sample) were collected from ten soil sampling stations
at the Northwest Landfill and analyzed for inorganic elements (arsenic, cadmium, chromium, cobalt, copper,
nickel, and zinc), total PCBs, and Petroleum Hydrocarbons (PHC F1, F2, F3, and F4).

Current and historical analytical results are presented in Table 1 in the tables section of this report
immediately following the main text. The laboratory certificates of analysis and chains of custody are
presented in Appendix B of this report. Figure PIN-4.2B, located at the end of this landfill section, presents
a summary of current and historical soil analytical results.

3.3.2.2 Summary of Soil Results

The soil results for 2019 are presented in the following table. The background and baseline mean are
presented for information purposes. The discussions are focused on the comparison of the results to the
BL+3SD.

arcadis.com
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Table 3-5: Evaluation of Results by Parameter — Northwest Landfill

Parameter

Arsenic (As)

Background

(mg/kg)

Baseline
Mean

(mg/kg)

Baseline
Mean+3SD

(mg/kg)

Discussion of Results

All soil sample results were below the BL+3SD

at upgradient and downgradient locations.

Cadmium (Cd)

1.0

1.0

1.0

All soil sample results were below the BL+3SD
at upgradient and downgradient locations.

Chromium
(Cn)

20.0

20.0

20.0

All soil sample results were below the BL+3SD
at upgradient and downgradient locations.

Cobalt (Co)

5.0

5.0

5.0

The downgradient sample from station P4-2 at
depth along with duplicate sample P4-26B
exceeded the BL+3SD at 5.3 and 5.7 mg/kg,
respectively, but were within 3 times the
baseline mean. All upgradient and remaining
downgradient results were below the BL+3SD

Copper (Cu)

19.0

10.5

22.9

All soil sample results were below the BL+3SD
at upgradient and downgradient locations.

Lead (Pb)

10.0

10.0

22.6

All soil sample results were below the BL+3SD
at upgradient and downgradient locations.

Nickel (Ni)

9.2

8.4

16.8

All soil sample results were below the BL+3SD
at upgradient and downgradient locations.

Zinc (Zn)

16.1

15.0

15.0

The downgradient duplicate sample P4-26B
from station P4-2 at depth exceeded the
BL+3SD at 17 mg/kg but was within 3 times the
baseline mean. All upgradient and remaining
downgradient results were below the BL+3SD

PCBs (Total)

0.10

0.10

0.10

All soil sample results were below the BL+3SD
at upgradient and downgradient locations.

F1 (Ce-C10)

N/A

10.0

10.0

The downgradient sample from station P4-4 at
surface exceeded the BL+3SD at 11 mg/kg but
was within 3 times the baseline mean. All
upgradient and remaining downgradient results
were below the BL+3SD.

F2 (C10-C1e)

N/A

10.0

10.0

All soil sample results were below the BL+3SD
at upgradient and downgradient locations.

F3 (C16-Caa)

N/A

28.5

125.7

All soil sample results were below the BL+3SD
at upgradient and downgradient locations.

F4 (C34-Cs0)

N/A

28.5

131.5

All soil sample results were below the BL+3SD
at upgradient and downgradient locations.

The results discussed in the previous table are presented on a series of graphs for each parameter in

Appendix D1.

3.3.1

Discussion of Soil Results and Trends

Upgradient samples at surface and depth were below the BL+3SD for all parameters.

arcadis.com
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LONG-TERM LANDFILL MONITORING - PIN-4 FORMER DEW LINE SITE

Overall, downgradient concentrations were comparable to upgradient concentrations with some
downgradient results falling below and above upgradient results based on visual comparison of the 2019
data on the graphs presented in Appendix D1. Downgradient soil results were below the BL+3SD for all
analytes with the exception of cobalt, zinc and PHC F1. However, the cobalt and zinc exceedances were
within 3 times the baseline means for these parameters, which could represent natural variability. This is
worth noting because the baseline mean for these parameters were set to the analytical detection limit at
the time of the site investigations and no standard deviation was calculated. As the action level for petroleum
hydrocarbon remediation at DEW Line sites is typically 2500 mg/kg, it is also not uncommon to find
detectible hydrocarbon contamination, such as the above noted PHC F1 exceedance, in the vicinity of the
landfills. In addition, the PHC F1 exceedance (11 mg/kg) was only slightly above the PHC F1 BL+3SD value
and analytical detection limit of 10 mg/kg. Accordingly, these downgradient exceedances are of limited
concern at this time.

A trend evaluation for the Northwest Landfill was not completed as part of the 2019 monitoring program as
less than seven sampling events of soil data has been collected to date.

Overall, the landfill seems to be performing well and there is no indication of contaminant migration from
the landfill at this time based on the existing soil data.

3.3.2 Groundwater Sampling

No groundwater monitoring wells are present at the Northwest Landfill; therefore, no groundwater sampling
or analysis was conducted.

3.3.3 Thermal Monitoring

No groundwater monitoring wells are present at the Northwest Landfill; therefore, no thermal monitoring or
analysis was conducted.

3.4 Overall Landfill Performance, Conclusions and
Recommendations

As the 2019 monitoring program is only the fourth monitoring program to have been conducted at the
Northwest Landfill, trends in soil concentrations have not been evaluated. However, based on the limited
chemical data collected to date and observations made during the 2019 field program, the landfill appears
to be performing as intended with no indications of potential contaminant migration.

Based on this review, it is recommended to continue the long-term monitoring of soils as planned and the
performance of the landfill be re-evaluated once seven monitoring events worth of data are available.

Based on the results of the visual inspection, the landfill performance is acceptable. No remedial work or
deviations from the monitoring plan are recommended at this time.

Based on the results of the 2019 monitoring program, the overall performance of the Northwest Landfill is
acceptable.

arcadis.com
3-8



LEGEND

[ ] MONITORING SOIL SAMPLE LOCATION
6 BODY OF WATER
Q SETTLEMENT

SPARSE VEGETATION

AN EROSION

®—> APPROX. PHOTOGRAPHIC VIEWPOINT (2019)

FEATURE D
VEGETATION (SITE WIDE)

2017 VISUAL INSPECTION OBSERVATIONS

FEATURE B
SETTLEMENT (FOR REFERENCE)
NOTE:
RED = 2019 FEATURES
PURPLE = 2017 FEATURES

69‘. P4—4

2019 FEATURE LOCATIONS ARE CONSIDERED TO BE
MORE ACCURATE, AS COMPARED TO THOSE NOTED IN
2017, BASED ON THE USE OF A DGPS IN THE FIELD.

NORTHWEST LANDFILL
Y (LOBE C)

%)

| D3
\\ //
@ ; 03 ACCESS ROAD
s
FEATURE C
EROSION Meters
15 0 15 30
L l l |
FEATURE A P4—1 ,@ —— ——
SETTLEMENT 1:800
@ f 2 FINAL 2020.03.10 RF R/ c6
@ @h 2 @ NO. VERSION DATE PAR |VERIF.| APPR.
11 S0 Al I it oS o M il
A
b2 —NORTHWEST LANDFILL Construction de Défense Canada
b1 (LOBE\B) Defence Construction Canada

/ COLLECTION OF
G)3) LANDFILL MONITORING DATA
40 PIN-4, BYRON BAY, NUNAVUT

NORTHWEST LANDFILL
2019 & 2017 VISUAL INSPECTION

A ARCADIS

1050 Morrison Drive, Suite 201, Ottawa, Ontario, K2H 8K7
Office General +1 613 721 0555

Metre 1 : 800 MARCH 2020
R. FLETCHER R. JANZEN C. GRAVELLE, P.ENG
30000251 30000251-PIN-4.2 PL

FIGURE PIN-4.2A



AutoCAD SHX Text
102m

AutoCAD SHX Text
103m

AutoCAD SHX Text
105m

AutoCAD SHX Text
105m

AutoCAD SHX Text
104m

AutoCAD SHX Text
103m

AutoCAD SHX Text
102m

AutoCAD SHX Text
103m

AutoCAD SHX Text
102m

AutoCAD SHX Text
103m

AutoCAD SHX Text
104m

AutoCAD SHX Text
105m

AutoCAD SHX Text
104m

AutoCAD SHX Text
104m

AutoCAD SHX Text
105m

AutoCAD SHX Text
104m

AutoCAD SHX Text
105m

AutoCAD SHX Text
104m

AutoCAD SHX Text
104m

AutoCAD SHX Text
577 325 E

AutoCAD SHX Text
577 250 E

AutoCAD SHX Text
577 175 E

AutoCAD SHX Text
7 629 375 N

AutoCAD SHX Text
7 629 450 N

AutoCAD SHX Text
7 629 375 N

AutoCAD SHX Text
7 629 450 N

AutoCAD SHX Text
577 325 E

AutoCAD SHX Text
577 250 E

AutoCAD SHX Text
577 175 E

AutoCAD SHX Text
ACCESS ROAD

AutoCAD SHX Text
ACCESS ROAD

AutoCAD SHX Text
NORTHWEST LANDFILL  (LOBE D)

AutoCAD SHX Text
NORTHWEST LANDFILL  (LOBE B)

AutoCAD SHX Text
NORTHWEST LANDFILL  (LOBE C)

AutoCAD SHX Text
P4-3

AutoCAD SHX Text
P4-2

AutoCAD SHX Text
P4-1

AutoCAD SHX Text
P4-5

AutoCAD SHX Text
P4-4

AutoCAD SHX Text
FEATURE B

AutoCAD SHX Text
SETTLEMENT

AutoCAD SHX Text
B1

AutoCAD SHX Text
B2

AutoCAD SHX Text
A1

AutoCAD SHX Text
A2

AutoCAD SHX Text
D2

AutoCAD SHX Text
D1

AutoCAD SHX Text
FEATURE A

AutoCAD SHX Text
SETTLEMENT

AutoCAD SHX Text
FEATURE C

AutoCAD SHX Text
EROSION

AutoCAD SHX Text
FEATURE D

AutoCAD SHX Text
VEGETATION (SITE WIDE)

AutoCAD SHX Text
D3

AutoCAD SHX Text
D4

AutoCAD SHX Text
DRAWN BY:

AutoCAD SHX Text
PROJECT NO:

AutoCAD SHX Text
MEASUREMENT UNIT

AutoCAD SHX Text
APPROVED BY:

AutoCAD SHX Text
VERIFIED BY:

AutoCAD SHX Text
DRAWING NO:

AutoCAD SHX Text
SCALE:

AutoCAD SHX Text
DATE (month-year):

AutoCAD SHX Text
NO.

AutoCAD SHX Text
DATE

AutoCAD SHX Text
VERSION

AutoCAD SHX Text
APPR.

AutoCAD SHX Text
PAR

AutoCAD SHX Text
VERIF.

AutoCAD SHX Text
PAGE

AutoCAD SHX Text
Metre

AutoCAD SHX Text
1 : 800

AutoCAD SHX Text
MARCH 2020

AutoCAD SHX Text
R. FLETCHER

AutoCAD SHX Text
R. JANZEN

AutoCAD SHX Text
C. GRAVELLE, P.ENG

AutoCAD SHX Text
2

AutoCAD SHX Text
FINAL

AutoCAD SHX Text
2020.03.10

AutoCAD SHX Text
RF

AutoCAD SHX Text
RJ

AutoCAD SHX Text
CG


LEGEND

Sample ID Location Year | Monitoring | Menitoring | Depth As* cd* cr* Co* Cu Pb* Ni* Zn*  |Total PCB* F1* 2t F3 Fa*
Year Phase C6C10 | C10C16 | C16-C34 | C34-CS0
(em) (mg/kg) | (mo/kg) | (moke) | (meske) | (meke) | (mefke) | (merke) | (me/ke) | (mgske) | (me/kg) | (me/kg) | (mgrke) | (ma/ke)
P4-4surface - downgradient [ ] MONITORING SOIL SAMPLE LOCATION
- 13-09373 P44 2013 1 Phase | 0-10 3.2 <05 12.4 31 13.0 11.8 10.6 S <0.02 S <10 <50 <0
P415-4A P44 2015 3 Phase| 015 4.1 0.02 133 33 9.2 14.5 9.0 3.0 <0.05 <10 <40 <40 <40 6 BODY OF WATER
P415-BD3 (Dup) P4-4 2015 3 Phase | 0-15 35 0.02 129 3.3 9.8 14.6 8.9 4.0 <0.05 <10 <40 <40 <40
P415-4A (Interlab) pa-4 2015 3 Phase | 0-15 3.0 <0.05 16.0 3.3 10.0 15.0 9.9 <10 <0.01 <12 <10 <50 <50
P417-4A pa-4 2017 5 Phase | 0-15 5.2 0.03 14.2 3.7 10.3 12.1 12.1 5.0 <0.05 <10 <50 <50 <100
P417-BD1 (Dup) Pa-4 2017 5 Phase | 0-15 5.0 0.03 13.1 3.6 10.7 129 123 4.0 <0.05 <10 <50 <50 <100
P4-4A pa-4 2019 7 Phase I 0-15 3.2 <0.050 9.9 2.9 3.3 10 71 11 <0.01 1 <4.0 57 72
P4-4 depth - downgradient
13-09374 P4-4 2013 i Phasel 30-40 34 <05 12.2 3.4 12.6 14.5 111 <5 <0.02 <5 <10 <50 <50
P415-48 pa-4 2015 3 Phasel 40-50 29 0.02 13.4 237 9.6 15.2 yiad 3.0 <0.05 <10 <40 <40 <40
P417-48 P4-4 2017 5 Phasel 40-50 4.3 0.02 13.4 3,5 115 12.7 113 4.0 <0.05 <10 <50 <50 <100
P4-48 Pa-4 2019 7 Phasell | 40-50 3.6 <0.10 9.7 3.1 8.0 9.6 7.1 6.6 <0.01 <7.0 3.2 29 7.4
Sample ID Location Year Monitoring | Monitoring | Depth As* cd* cr* Co* Cu Pb* Ni* n* Total PCB* F1* (5] F3 Fa*
Year Phase C6-C10 C10-C16 | C16-C34 | C34-C50
{cm) (mg/kg) (me/kg) (me/kg) | (me/ke) (me/ke) | (meske) (me/ke) (mg/kg) | (me/ke) (me/ke) (me/kg) | (mg/ke) (me/kg)
P4-5 surface - downgradient
Not sampled -no soil P4-5 2013 1 Phase|
P415-5A P4-5 2015 3 Phase | 015 4.2 0.03 114 a3 7.8 10.6 9.1 9.0 <0.05 <10 <40 <40 <40
P417-5A P4-5 2017 5 Phase | 0415 4.7 0.05 133 3.6 7.9 14.2 9.5 8.0 <0.05 <10 <50 <50 <100
.P4'_4 P4-5A P4-5 2019 7 Phase Il 0-15 4.0 <0.050 285 AT 7.8 15 8.3 45 <0.01 7.2 4.2 19 4.8
P4-5 depth - downgradient
1309375 P4-5 2013 1 Phase | 3040 4.4 <05 11.9 3.8 9.0 13.3 8.7 11.0 <0.02 < <10 <50 <50
P415-5B P4-5 2015 3 Phase | 40-50 4.2 0.04 10.9 3.8 7.1 10.0 8.4 B8O <0.05 <10 <40 <40 <40
P41758 P4-5 2017 5 Phase | 40-50 4.7 0.03 29.7 3.2 6.8 8.4 17.3 6.0 <0.05 <10 <50 <50 <100
NORTEHV[I)EST LANDFILL P4-58 P4-5 2019 7 Phase Il 40-50 3.6 <0.050 9.4 3.0 73 9.0 7.1 1.6 <0.01 <7.0 3.2 12 <47
?&g?gST LANDFILL sample ID Location | Year |Monitoring [ Monitoring | Depth As* cd* cr* Co* Cu Ph* Ni* n*  [Total PcB*| F1* F2* F3 Fa*
Year Phase C6€10 | c10-c16 | C16-C34 | C34-CS0
\ [ B em) | (mg/e) | (mg/ke) | (merke) | (meke) | imeke) | meke) | (meke) | meke) | (meke) | (meke) | (meske) | (meske) | (maske)
P4-1 surface - upgradient
\/ Not sampled - no soil P4-1 2013 1 Phase |
P415-1A P4-1 2015 3 Phasel 0-15 3.6 0.04 11.6 34 5.6 12.4 7.5 7.0 <0.05 <10 <40 <40 <40
P417-1A P4-1 2017 5 Phase| 0-15 3.7 0.07 56.6 3.0 6.0 7.0 28.7 12.0 <0.05 <10 <50 <50 <100
\ P4-1A P4-1 2019 ) Phase | 0-15 3.9 <0.050 9.5 3.7 8.0 14 8.8 5.8 <0.01 <7.0 <4.0 8.2 <6.0 LegendforTables
/ P4-1depth - upgradient XX sample exceeds baseline mean
L 13-09366 Pa-1 2013 a Phase | 3040 4.0 <0.5 10.8 4.0 83 10.9 8.9 7.4 <0.02 <5 <10 <50 <50 XX P N S y——
Accesgrais:ie Pa-1 2015 3 Phase | 4050 3.5 0.04 1.8 29 5.2 1u7z 7.9 7.0 <0.05 <10 <40 <40 <40 N/A e ———
P417-18 Pa-1 2017 5 Phase | 4050 4.2 0.06 18.1 3.2 6.2 14.9 12.0 7.0 <0.05 <10 <50 <50 <100
| 25T P4-1 2019 7 Phasell | 4050 3.7 <0.050 9.4 34 7.5 9.4 7.5 5.2 <0.01 <7.0 <4.0 <8.0 <6.0
P4—1 —
sample ID Location | Year |Monitoring | Monitoring [ Depth As* cd* Cr* Co* Cu Pb* Ni* m*  |Total pcB®| FI7 E2# F3 F4* Meters
Year Phase €610 | C10-C16 | C16-C34 | C34-C50 20 0 20 40
xj (em) (mgrkg) | (mg/kg) | (mg/kg) | (mgrkg) | (meskg) | (megrkg) | (me/kg) | (me/kg) | (me/kg) | (mg/kg) | (mgrkg) | (markel | (markg) | | | |
P4-3 surface - downgradient |—| |—| |—|
13-09370 p4-3 2013 1 Phase | 0-10 4.0 <0.5 13.8 35 11.9 11.4 9.3 27.1 <0.030 <7.5 <15.0 <75 <75 .
13-09371 (Dup) P4-3 2013 1 Phase | 0-10 2.6 <0.5 8.1 pii 103 8.1 6.6 45.6 <0.02 <5 <10 <0 <50 1:1000
P415-3A P4-3 2015 3 Phase | 0-15 3.5 0.12 9.9 2.9 8.1 8.1 7.5 30.0 <0.05 <10 <40 <40 <40
P417-3A p4-3 2017 5 Phase | 0-15 6.8 0.04 13.1 4.0 14 10.4 6.2 11.0 <0.05 <10 <50 <50 <100
P4-3A p4-3 2019 7 Phase I 0-15 1.8 <0.050 8.2 2.0 4.1 8.8 3.6 5.7 <0.01 <7.0 <4.0 76 15 2 FINAL 2020.03.10 RF RJ 49
OR P4-3 depth - downgradient:
ST HANDRLL 13-09372 P4-3 2013 1 Phase | 3040 3.9 <0.5 10.6 3.3 10.7 11.1 8.8 26.3 <0.02 <5 <10 <50 <50 NO. VERSION DATE PAR | VERIF.| APPR.
P415-38 p4-3 2015 3 Phase | 4050 4.2 0.06 12.7 3.3 7.5 8.7 10.0 10.0 <0.05 <10 <40 <40 <40
P417-38 P4-3 2017 5 Phase | 4050 5.7 0.05 26.3 5.0 15.3 9.4 16.8 13.0 <0.05 <10 <50 <50 <100
7 P4-38 P4-3 2019 7 Phasell | 4050 2.2 <0.050 8.0 # 5.6 8.2 3.8 6.0 <0.01 <7.0 <4.0 41 9.0
WP4-3 Construction de Défense Canada
N _ Defence Construction Canada
Sample ID Location Year | Monitoring | Monitoring | Depth As* cd* * Co* Cu Pb* Ni* Zn*  |Total PCB* F1* 75 F3 F4* e,
Year Phase €610 | C10-C16 | C16-C34 | C34-C50
(em) (mg/kg) | (mg/kg) | (mgrkg) | (mg/kg) | (mgrkg) | (mgikg) | (mg/kg) | (me/ke) | (mg/kg) | (mgrlkg) | (mg/kg) | (mg/kg) | (mg/kg)
P4-2 surface - downgradient
13-09367 P4-2 2013 1 Phasel 0-10 1.8 <0.5 7.0 2.8 30.0 4.3 10.4 8.6 <0.040 <5 <20 160 <100 COLL ECTI O N O F
P415-2A P4-2 2015 3 Phasel 0-15 3.2 0.04 15.0 5.8 9.4 72 134 13.0 <0.05 <10 <40 <40 <40
P417-2A pa-2 2017 5 Phase 0-15 4.9 0.06 15.4 45 18.4 8.1 11.7 8.0 <0.05 <10 <50 <50 <100 LANDFILL MONITORING DATA
WP4-2 2A Pa-2 2019 7 Phase Il 0-15 2.0 <0.050 15 34 14 6.2 8.6 12 <0.02 <19 <8.8 83 19 PIN-4, BYRON BAY, NUNAVUT
P4-2 depth - downgradient
13-09369 Pa-2 2013 3 Phase | 3040 2.6 <0.5 18.0 4.0 18.5 8.4 115 13.3 <0.02 <5 <10 <50 <50
P415-28 P4-2 2015 3 Phasel 4050 3.6 0.02 16.2 6.5 11.6 5.2 14.5 17.0 <0.05 <10 <40 <40 <40 NORTHWEST LANDFILL
P417-28 P4-2 2017 5 Phase 4050 3.5 0.03 18.1 5.7 11.2 5.4 121 20.0 <0.05 <10 <50 <50 <100 20 1 9 SO | |_ ANALYTlCAL RESU LTS
P4-28 P4-2 2019 7 Phasell | 4050 2.7 <0.050 15.0 5.3 9.5 5.0 9.2 14.0 <0.01 <7.0 <4.0 8.8 <6.0
P4-26B (Dup) P4-2 2019 7 Phasell | 4050 2.1 <0.050 17 5.7 10 4.7 11 17 <0.01 7.4 <3.0 21 5.1
1050 Morrison Drive, Suite 201, Ottawa, Ontario, K2H 8K7
As cd* o Co* Cu Ph* Ni zn*  [Totalpce*| F1* F2* F3 F4 Office General +1 613 721 0555
PIN-4 Northwest Landfill C6C10 | C10-C16 | C16-C34 | C34-C50
(mg/kg) | (mg/kg) | (me/kg) | (me/ke) | (megke) | (mefke) | (merke) | (merke) | (mg/ke) | (me/ke) | (me/ke) | (me/ke) | (me/ke)
- Metre 1 : 1000 MARCH 2020
Background Data - ArithmeticMean 15 1.0 20.0 5.0 19.0 10.0 9.2 16.1 0.10 N/A N/A N/A N/A
line Data-Arithmetic Mean 2.7 10 20.0 50 105 10.0 8.4 15.0 0.10 10.0 100 285 285 R. FLETCHER R. JANZEN C. GRAVELLE, P.ENG
Baseline Data -Standard Deviation 1.3 0.0 0.0 0.0 4.1 4.2 2.8 0.0 0.00 0.0 0.0 32.4 343
line Data Mean +3 6.5 1.0 20.0 5.0 229 226 16.8 15.0 0.10 10.0 10.0 125.7 1315 — 30000251 30000251-PIN-4.2 PL
* If baseline or background arithmetic mean was belowthedetection limit, the mean has been modified to match thedetection limit value. F I G U RE P I N _4 .2 B
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LONG-TERM LANDFILL MONITORING - PIN-4 FORMER DEW LINE SITE

4 PIN-4: NORTH LANDFILL

4.1 Landfill Description

The North Landfill covers a broad area approximately 500 m northeast of the Station Area, along the main
station access road south of the junction with Chisolm Trail. The landfill consists of three lobes (A, B and
C).

Soil is primarily coarse-grained on the bedrock ridge, with some finer grained material present to the south
and at the toe of the bedrock ridge to the east. There are bedrock outcrops along the east side of the ridge,
with a gentler slope of gravel and cobbles along the ridge slope to the north. Drainage from the landfill area
is radially off the ridge to the north, east, or south.

There is little to no vegetation on the surface of the bedrock ridge and moderate to dense vegetation at the
base of the ridge downgradient of Lobes A and B. There is a thick stand of willows downgradient of Lobe
A.

Based on findings from the initial site investigation and assessment of the landfill, Lobe A was covered with
0.75 m of Type 1 and Type 2 granular fill on the slope and 0.75m Type 2 granular fill on the top. Lobe B
was regraded with 0.5 m Type 1 granular material over 0.75 m of Type 2 granular material. Lobe C was
covered with 0.75 m of Type 2 granular material.

The long-term monitoring plan for the North landfill consists of visual monitoring and the periodic collection
of soil samples. The landfill layout, visual observations and photographic locations are presented on Figure
PIN-4.3A located at the end of this landfill section.

4.2 Summary of Work Conducted

4.2.1 Visual Inspection

Visual inspection of the North Landfill was conducted on 22 August 2019. The visual inspection of the
landfill was completed with no deviations from the accepted work plan.

4.2.2 Soil Sampling

Soil sampling at the North Landfill was conducted on 22 August 2019 and consisted of the collection of 14
soil samples from seven soil sample stations (P4-6, P4-7, P4-8, P4-9, P4-10, P4-11 and P4-12). In addition,
one blind field duplicate sample (P4-25A) was collected at surface from station P4-12. Depth limitations
were encountered at the following soil sampling stations:

e Station P4-6, where refusal on bedrock limited the depth sample from 0.2 to 0.3 mbgs;
e Station P4-9, where refusal on bedrock limited the depth of sample from 0.25 to 0.35 mbgs; and,
e Station P4-11, where refusal on bedrock limited the depth of sample from 0.2 to 0.3 mbgs.

The following table outlines the soil sampling activities conducted at the North Landfill.

arcadis.com
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LONG-TERM LANDFILL MONITORING - PIN-4 FORMER DEW LINE SITE

Table 4-1: Summary of Work Conducted by Soil Sampling Location — North Landfill

Sample Depth

Sample Location = Sample ID Notes
‘ . (mbgs)
PA-GA 0-015 Loamy sar_nd and gravel, few cobbles, rootlets, greyish
P4-6 brown, moist
downgradient i i
( g ) P4-6B 02-03 Sar_ld and gravel, trace silt and cobbles, greyish brown,
moist, refusal on bedrock
PA-7A 0-015 Loamy sand and. gravel, some cobbles, rootlets,
P4-7 greyish brown, moist
downgradient i
( g ) P4-7B 04-05 Loe}my sand and cobbles, some gravel, greyish brown,
moist
P4-8A 0-015 Gravel anq loamy sand, few cobbles, rootlets, greyish
P4-8 brown, moist
downgradient i
( g ) T Y Gra}vel and cobble, some loamy sand, greyish brown,
moist
PA-OA 0-015 Loamy sanq with organics, some gravel, dark brown,
P4-9 rootlets, moist
(downgradient) P4.9B 0.25 _ 0.35 Loamy sand Wit.h organics, some gravel and cobbles,
dark brown, moist, refusal on bedrock
PA-10A 0-015 Loamy sand with organlf:s, some gravel and cobbles,
P4-10 rootlets, dark brown, moist
downgradient i i
( g ) P4-10B 04-05 Gra\{el and cobble?, some loamy sand with organics,
greyish brown, moist
PA-11A 0-0.15 Loamy sa_nd with organics, some gravel, rootlets,
P4-11 brown, moist
downgradient :
( g ) P4-11B 02-03 Loamy saer and gravel, some cobble, trace organics,
brown, moist, refusal on bedrock
PA-12A 0-015 Loamy sand with organ_lcs, some gravel and cobble,
P4-12 rootlets, dark brown, moist
(upgradient) P4-12B 04-05 Loamy sar_nd and gravel, few cobbles, trace organics,
brown, moist

4.2.3 Groundwater Sampling

No groundwater monitoring wells are present at the North Landfill; therefore, no groundwater sampling or
analysis was performed as part of the 2019 monitoring program.

4.2.4 Thermal Monitoring

No thermistors are present at the North Landfill; therefore, no thermal monitoring or analysis was performed

as part of the 2019 monitoring program.

arcadis.com
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LONG-TERM LANDFILL MONITORING - PIN-4 FORMER DEW LINE SITE

4.3

43.1

Results of the Monitoring Program

Visual Inspection

The visual inspection was conducted in compliance with Section 5.2 of the TOR and details are provided
below in the following Sections 4.3.1.1 through 4.3.1.5. Figure PIN-4.3A presents the visual inspection
findings and photographic locations.

43.1

A Inspection Checklist

The visual inspection was completed as per the TOR and the visual inspection checklist is included below.

Table 4-2: Visual Inspection Checklist — North Landfill

SITE NAME: PIN-4 Byron Bay

LANDFILL DESIGNATION: North Landfill

LANDFILL TYPE: Regraded

DATE OF INSPECTION: 22 August 2019

WEATHER CONDITIONS: Overcast, cool and windy. Intermittent precipitation.

DATE OF PREVIOUS INSPECTION: 14 August 2017

INSPECTED BY: Ryan Janzen

REPORT PREPARED BY: Ryan Janzen

The inspector represents to the best of their knowledge that the following statements and
observations are true and correct and to the best of the preparer’s actual knowledge, no material
facts have been suppressed or misstated.

arcadis

.com
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LONG-TERM LANDFILL MONITORING - PIN-4 FORMER DEW LINE SITE

Table 4-2: Visual Inspection Checklist — North Landfill
GPS Coordinates Extent
Relative
to Description
Landfill
Surface

Photographic Records
(photo reference, location,
view point & direction,
feature of note, scale)

Checklist
Iltem

Comparison with Historical
Observations

Severity Rating/

Feature Feature Location Northing/Easting Length § Width Depth er
Additional Comments

NUmBEr (Taken from Centre of (m) (m) (m)

Feature

—
(=
O
7}
(]
=

o

Minor depression in rip rap

Acceptable. Not
technically in landfill

0 .
Settlement Y A Lobe A, E slope. 7629317.724,577942.010 2.5 1.5 0.1 <1% material. Consistent. footprint. Not landfill NLF_8
cover material.
Settlement Y | Lobe A, secondary crest. 7629338.077, 577909.686 3.0 0.6 0.1 <1% Minor depression. Consistent. Acceptable. NFL_14, 15
Settlement Lobe B, on slope at NW point.  7629411.423, 577783.855 1.8 0.7 0.1 <1% Minor settlement. Consistent. Acceptable. NLF_33
Settlement Y K Lobe B, E slope. 7629407.266, 577840.561 1.1 0.8 0.05 <1% Minor depression. Consistent. Acceptable. NLF 41, 42
Erosion Y B Lobe A cap, SE crest. ACrOSS 76,9314 935 577898.128 8.5 0.1 0.02 <1%  Minor linear erosion. Slightly smaller than previously .o apje. NLF_16, 17
crest towards toe. noted.
C1 7629370.645, 577830.971 35 0.3 0.15 Minor ~ linear  erosion . i
Erosion Y Lobe B, crest at SE point. <1% (potentially equipment track S“ghély SERL e ey Acceptable. NLF_29, 30
c2 7629372.761, 577831.655 45 0.3 0.10 marks). noted.
Erosion Y D Lobe C, NW comer. From  ;q,430, 604, 577748.194 2.8 0.2 0.05 <1%  Minor linear erosion. Slightly longer than previously  ».coaple. NLF_58, 59
crest to toe. noted.
Erosion Y E Lobe C, NE area on slope. 7629302.268, 577805.251 4.0 0.1 0.02 <1% Minor linear erosion. Consistent. Acceptable. NLF_50, 51
Erosion Y F Lobe C, NE area on slope. 7629305.717, 577811.690 3.0 0.1 0.02 <1% Minor linear erosion. ﬁcl)'?ehély smaller than previously Acceptable. NLF_52 through 54
Erosion N G Not observed. NA NA NA NA NA Feature not observed. Feature not observed. Not observed. NLF 43, 44 (of noted area)
Erosive feature not observed in
Erosion N H Lobe B, west slope. 7629427.941, 577790.507 72 015  0.05 <196  Linear feawre — possibly an 2017, the constructionrelic noted o0 NLF_35, 36
equipment track mark. here was perhaps originally
misidentified.
Lateral N
Movement
Frost Action
Sloughing
Cracking N
Animal
N
Burrows
Vegetation Lobe A, organic material cover 2 a0 . .
Establishment Y area 7629341.580, 577930.055 1800m NA 8% Vegetation cover. Consistent. Acceptable. NLF_7, 12
Staining N
Vegetation N
Stress
Seepage
Points (or) N
Ponded
Water
arcadis.com
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LONG-TERM LANDFILL MONITORING - PIN-4 FORMER DEW LINE SITE

Table 4-2: Visual Inspection Checklist — North Landfill

SRS Coordinates S Photographic Records

Northing/Easting Length § Width Depth FERIYE o Comparison with Historical | Severity Rating/ (photo reference, location,
to Description

Taken f Cent ¢ (m) ()] (m) Landfill P Observations Additional Comments view point & direction,

(Ta enF(re(;rtT”een e Surface feature of note, scale)

eature

Checklist F
Number

Feature Location
Iltem

on
= O
52
n
%
0 o
o >

Debris and/or
Liner N
Exposed

Presence &
Condition of N
Monitoring
Instruments

Features of
Note/Other
Relevant
Observations N
(e.g., signs of
activity,
ruts...)

Notes:

- UTM Zone is 12 North for all GPS co-ordinates.

arcadis.com
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43.1.2 Preliminary Stability Assessment

The Preliminary Stability Assessment for the North Landfill was conducted on 22 August 2019 as per the
TOR and the results are provided below.

Table 4-3: Preliminary Stability Assessment — North Landfill

Feature Severity Rating Extent
Settlement Acceptable Occasional
Erosion Acceptable Occasional
Lateral Movement Not Observed None
Frost Action Not Observed None
Sloughing Not Observed None
Cracking Not Observed None
Animal Burrows Not Observed None
Vegetation Establishment Acceptable Isolated
Staining Not Observed None
Vegetation Stress Not Observed None
Seepage / Ponded Water Not Observed None
Debris and/or Liner Exposure Not Observed None
Other Not Observed None
Overall Landfill Performance Acceptable

Note: please refer to Performance/Severity rating reference guide in Section 2.1.3.1 above.

43.1.3 Photographic Records

The detailed photographic record for the North Landfill has been completed as per Section 5.5 of the TOR
and is included as Appendix H. The Photographic Record contains an index of photographs collected; full
sized photographs are contained in the separately appended CD/DVD-ROM. Figure PIN-4.3A illustrates
the photograph locations and directions.

43.1.4 Trend Analysis

A trend analysis was conducted with regards to observations made during the visual inspection of the North
Landfill. The following table outlines the results of the visual trend analysis. Features where no significant
change was observed are not noted here.

arcadis.com
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Table 4-4: Visual Inspection Trends — North Landfill

EQ;CkIISt Eli?rt\l:)fr Comparison with Historical Observations
B Observed length has decreased from 12.0 m in 2017 to 8.5 m in 2019.
C1 Observed length has decreased from 5.0 m in 2017 to 3.5 m in 2019.
c2 Observed length has decreased from 6.0 m in 2017 to 4.5 m in 2019.

Erosion D Observed length has increased from 2.0 m in 2017 to 2.8 m in 2019.
F Observed length has decreased from 4.0 m in 2017 to 3.0 m in 2019.
G Not observed.
H Erosive feature not observed — a construction relic (equipment track mark) was

observed in the same area with similar measurements.
4315 Discussion of Results/Trends

A comparison of the visual inspection results of the 2017 and 2019 monitoring events at the North Landfill
indicates that previously observed settlement features saw no significant change in size, while the majority
of erosive features were smaller than previously noted, or unobserved entirely. This could potentially be
attributed to erosive infill on this landfill's relatively steep surface grades. Specifically, regarding Feature H
(which was not observed in 2017 either), it is suspected that the equipment track mark noted in 2019 was
originally misidentified as an erosive feature, then discounted in later reports. Vegetated areas remain
confined to the areas of organic material cover. The results of the visual inspection and the observed trends
indicate that the performance of the landfill is acceptable.

4.3.2 Soil Sampling

Soil sampling of the North Landfill was conducted on 22 August 2019. The soil sampling was conducted in
compliance with Section 5.3.1 and 5.3.2 of the TOR and details are provided below in the following sections.

4321 Laboratory Analytical Results

A total of 15 soil samples (including one duplicate sample) were collected from seven soil sampling stations
at the North Landfill and analysed for inorganic elements (arsenic, cadmium, chromium, cobalt, copper,
nickel, and zinc), total PCBs, and Petroleum Hydrocarbons (PHC F1, F2, F3, and F4).

Current and historical analytical results are presented in Table 2 in the tables section of this report
immediately following the main text. The laboratory certificates of analysis and chain of custody forms are
presented in Appendix B of this report. Figure PIN-4.3B, located at the end of this landfill section, presents
a summary of current and historical soil analytical results.

arcadis.com
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4.3.2.2 Summary of Soil Results

The soil results for 2019 are presented in the following table. The background and baseline mean are
presented for information purposes. The discussions are focused on the comparison of the results to the
BL+3SD

Table 4-5: Evaluation of Results by Parameter — North Landfill

Parameter Background Baseline Baseline Discussion of Results
(mg/kg) Mean Mean+3SD
(mg/kg) (mg/kg)
Arsenic (As) 15 2.5 5.5 All soil sample results were below the BL+3SD
at upgradient and downgradient locations.
Cadmium (Cd) 1.0 1.0 1.0 All soil sample results were below the BL+3SD
at upgradient and downgradient locations.
Chromium 20.0 20.0 20.0 All soil sample results were below the BL+3SD
(Cn) at upgradient and downgradient locations.
Cobalt (Co) 5.0 5.0 5.0 All soil sample results were below the BL+3SD
at upgradient and downgradient locations.
Copper (Cu) 19.0 12.9 41.5 All soil sample results were below the BL+3SD
at upgradient and downgradient locations.
Lead (Pb) 10.0 10.0 10.0 All soil sample results were below the BL+3SD
at upgradient and downgradient locations.
Nickel (Ni) 9.2 8.3 255 All soil sample results were below the BL+3SD
at upgradient and downgradient locations.
Zinc (Zn) 16.1 15.0 15.0 The downgradient sample from station P4-10 at

surface exceeded the BL+3SD at 26 mg/kg but
was within 3 times the baseline mean. All
upgradient and remaining downgradient results
were below the BL+3SD.

PCBs (Total) 0.10 0.10 0.10 All soil sample results were below the BL+3SD
at upgradient and downgradient locations.

F1 (Ce-C10) N/A 10.0 10.0 All soil sample results were below the BL+3SD
at upgradient and downgradient locations.

F2 (C10-Cis) N/A 10.0 10.0 The downgradient sample from station P4-10 at

surface exceeded the BL+3SD at 11 mg/kg.
This PHC F2 exceedance is suspected to be
caused by natural BOCs. All upgradient and
remaining downgradient results were below the
BL+3SD..

arcadis.com
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Parameter Background Baseline Baseline Discussion of Results

(mg/kg) Mean Mean+3SD
(mg/kg) (mg/kg)

F3 (C16-Caa) N/A 50.0 50.0 Upgradient surface sample P4-12A and
duplicate sample P4-25A along with at depth
sample P4-12B exceeded the BL+3SD at 90
mg/kg, 130 mg/kg, and 51 mg/kg respectively.
In addition, downgradient sample P4-9A, P4-9B,
and P4-10A exceeded the BL+3SD at 93
mg/kg, 69 mg/kg, and 360 mg/kg respectively. It
should be noted that all PHC F3 exceedances
are suspected to be caused by natural BOCs.
All remaining downgradient results were below
the BL+3SD.

F4 (Cs4-Cso) N/A 50.0 50.0 The downgradient sample from station P4-10 at
surface exceeded the BL+3SD at 100 mg/kg.
This PHC F4 exceedances is suspected to be
caused by natural BOCs. All upgradient and
remaining downgradient results were below the
BL+3SD.

The results discussed in the previous table are presented on a series of graphs for each parameter in
Appendix D2.

4323 Discussion of Soil Results

Upgradient samples at surface and depth were below the BL+3SD for all parameters except PHC F3. Both
at surface and depth samples collected from upgradient station P4-12 exceeded the BL+3SD value for PHC
F3, but were within three times the baseline mean. Based on the organic material (peat) observed in both
samples and a review of the sample’s PHC F2 and F3b concentrations, the PHC F3 exceedances detected
are likely due to natural biogenic organic compounds. Accordingly, these PHC F3 exceedances are not
suspected to be an indication of contaminant migration from an upgradient source.

Downgradient soil results were below the BL+3SD for all analytes with the exception of zinc and PHC F2
to F4 parameters. The zinc exceedance in downgradient soil sample P4-10A was within 3 times the
baseline mean and likely represents natural variability given that the baseline mean for zinc was set to
equal the analytical detection limit at the time of the site investigations and no standard deviation was
calculated. The PHC F2 to F4 exceedances detected in downgradient samples from stations P4-9 and P4-
10 appear to be caused by natural biogenic organic compounds based on the organic material observed in
the samples and a review of the sample’s PHC F2, F3b and F4 concentrations. Soils with biogenic organic
compounds typically have PHC F2 concentrations less than 30 mg/kg and can have PHC F3 concentrations
ranging up to 1430 mg/kg (predominantly in the PHC F3b range) and PHC F4 concentrations ranging up
to 1580 mg/kg. As such, the zinc and PHC F2 to F4 exceedances at downgradient-sample stations are not
suspected to be an indication of contaminant migration from the landfill.

A trend evaluation for the North Landfill was not completed as part of the 2019 monitoring program as less
than seven sampling events of soil data has been collected to date.

arcadis.com
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Overall, the landfill seems to be performing well and there is no indication of contaminant migration from
the landfill at this time based on the existing soil data.

4.3.3 Groundwater Sampling

No groundwater monitoring wells are present at the North Landfill; therefore, no groundwater sampling or
analysis was conducted during the 2019 monitoring program.

4.3.4 Thermal Monitoring

No thermistors are present at the North Landfill; therefore, no thermal monitoring was conducted during the
2019 monitoring program.

4.4 Overall Landfill Performance, Conclusions and
Recommendations

As the 2019 monitoring program is only the fourth monitoring program to have been conducted at the North
Landfill, trends in soil concentrations have not been evaluated. However, based on the limited chemical
data collected to date and observations made during the 2019 field program, the landfill appears to be
performing as intended with no indications of potential contaminant migration.

Based on this review, it is recommended to continue the long-term monitoring of soils as planned and the
performance of the landfill be re-evaluated once seven monitoring events worth of data are available.

Based on the results of the visual inspection, the North landfill performance is acceptable. No remedial
work or deviations from the monitoring plan are recommended at this time.

Based on the results of the 2019 monitoring program, the overall performance of the North Landfill is
acceptable.
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LEGEND

[ ] MONITORING SOIL SAMPLE LOCATION
Sample ID Location | Year | Monitoring | Monitoring | Depth As* cd* cr Co* [ Ph* Ni* Zn*  |[Total PCB*| FL* F2* ] F4* BM-—2
Year Phase C6C10 | C10-C16 | C16-C34 | C34C50 A PERMANENT BENCHMARK LOCATION
91m (em) (mg/kg) | (me/ke) | (meske) | (meke) | (meke) | imgkg) | imekg) | (me/ke) | (meke) | (meke) | (me/ke) | imefke) | imeske)
- — — - - - - - - - T — — — P4-8surface - downgradient
samalelD Location | Aear onfe| MOMonne | Desth A o € = o Po " Z>  |Tatsl L 13-00382 Pag 2013 1 Phase | 010 3.5 05 11.1 39 5.7 7.0 9.4 67 <0.02 < <10 <50 <50
Year Phase C6-C10 | C10-C16 | C16-C34 | C34-C50 5 i &5
P415-8A P4-8 2015 3 Phase | 015 . 0.02 9.7 40 8.2 5.4 & 6.0 <0.05 <10 <40 <40 <40
(cm) (mefke) | (meke) | (metke) | (mekg) | (me/ke) | (merke) | (mefke) | (mgke) | (meke) | (mefke) | (mefke) | (mefke) | (me/ke)
= P417-8A P4-8 2017 5 Phase | 0-15 4.0 0.02 12.2 41 8.7 5.5 10.8 70 <0.05 <10 <50 <50 <100
P4-7 surface - downgradient
- P4-8A P48 2019 7 Phase | 015 2.2 <0.050 6.7 25 6.0 46 6.1 49 <0.01 <70 <30 13 @7
13-09379 P47 2013 3 Phase | 0-10 3.1 <05 10.1 40 9.0 6.7 9.1 6.6 <0.02 S <10 <50 <50 3
P4-8 depth - downgradient
P415-7A P47 2015 3 Phase | 0-15 3.6 0.02 9.4 41 81 59 9.1 6.0 <0.05 <10 <40 <40 <40
13-09383 P4-8 2013 1 Phase | 30-40 3.9 0.5 12.7 456 10.2 8.8 10.7 75 <0.02 <5 <10 <50 <50
P417-7A P47 2017 5 Phase | 0-15 3.7 0.02 100 40 838 55 9.8 6.0 <0.05 <10 <50 <50 <100
P415-88 P48 2015 3 Phase | 40-50 3.3 0.01 89 33 6.2 5.2 8.1 40 <0.05 <10 <40 <40 <40
Pa-7A P47 2019 7 Phase | 0-15 3.6 <0.050 10 47 11 6.6 11 6.7 <0.01 <7.0 3.1 14 4.7
m P417-88 P4-8 2017 5 Phase | 40-50 4.1 0.02 15.2 41 105 5.5 11.9 6.0 <0.05 <10 <50 <50 <100
P4-7 depth - downgradient:
P4-88 P4-5 2019 7 phasell | 40-50 3.0 <0.050 9.1 3.5 8.1 5.4 8.9 5.9 <0.01 <7.0 <3.0 12 4.7
13-09380 P47 2013 1 Phase | 3040 3.2 <05 111 41 9.1 6.9 91 75 <0.02 S <10 <50 <50
13-09381 (Dup) P47 2013 1 Phase | 3040 3.1 <05 11.0 37 85 7.9 8.7 6.8 <0.02 S <10 <50 <50
P415-78 P47 2015 3 Phase | 4050 3.4 0.02 9.9 3.1 7.2 5.2 84 5.0 <0.05 <10 <40 <40 <40
P417-78 P4-7 2017 5 Phase | 4050 34 0.02 129 36 89 48 10.4 6.0 <0.05 <10 <50 <50 <100 - - — -
T fton itoring * B o > = = g
P4-78 P4-7 2019 7 Phase || 40-50 3.5 <0.050 14 43 11 7.1 11 5.8 <0.01 <7.0 30 13 4.7 sample ID Location Year | Monitoring | Monitoring [ Depth As cd cr* Co’ Cu Ph Ni Zn Total PCB’ F1 F2 F3 F4
Year Phase C6C10 | C10-C16 | C16<C34 | C34C50
(em) (mg/kg) | (me/ke) | (meske) | (meke) | (meke) | imgkg | ime/kg | (me/ke) | (meke) | (meke) | (me/kel | (ma/ke) | ime/ke)
P4-9 surface - downgradient
13-09384 Pag 2013 1 Phase | 0-10 3.2 0.5 115 47 9.2 7.0 10.8 5.9 <0.02 <5 <10 <50 <50
P415-9A P4-9 2015 3 Phase | 015 4.0 0.03 11.9 5.1 102 6.7 12.6 6.0 <0.05 <10 <40 <40 <40
P417-9A Pa-9 2017 5 Phase | 0-15 4.8 0.04 1202 5.2 9.6 7.4 13.6 9.0 <0.05 <10 <50 <50 <100
Pa-9A P4-9 2019 7 Phase Il 0-15 31 0.052 9.6 40 16 7.3 9.7 11 <0.01 <7.0 a1 23 20
P4-9 depth - downgradient
13-09385 Pag 2013 1 Phase | 30-20 3.4 0.5 11.4 a4 8.9 8.1 10.3 6.3 <0.02 <5 <10 <50 <50
P415-98 P49 2015 3 Phase | 40-50 4.0 0.02 116 5.2 9.4 6.6 12.0 6.0 <0.05 <10 <40 <40 <40
P417-98 P4-9 2017 5 Phase | 40-50 4.8 0.04 13.1 5.9 115 7.6 14.1 9.0 <0.05 <10 <50 <50 <100
P4-58 2019 7 Phase I| 25-35 2.6 <0.050 8.1 3.3 13 6.4 8.5 8.4 <0.01 <7.0 4.6 69 16
\ 108m
Sample ID Location | Year | Monitoring | Monitoring [ Depth As* cd* cr Co* u Pb* Ni* Zn*  [TotalPCB*|  F1* F2* F3 F4*
Year Phase €610 | C10-C16 | C16-C34 | C34-C50
fem) (mg/kg) | meske) | (me/keg) | (meke) | (me/ke) | (mg/ke) | (me/kg) | (me/ke) | (me/ke) | (mgke) | (mgfkg) | (mefke) | (mefke)
P4-6surface - downgradient
13-09376 P4-5 2013 1 Phase | 010 3.8 .5 7.0 28 7.0 9.5 52 30.8 <0.02 <5 <10 <50 <50
P415-6A P4-6 2015 3 Phase | 0-15 5.0 0.03 6.9 3.2 4.6 118 5.8 5.0 <0.05 <10 <40 =40 <40
P417-6A P4-6 2017 5 Phasel 015 4.1 0.12 55 24 5.6 7.4 45 26.0 <0.05 <10 <50 <50 <100 Legend for Tables
P4-6A P4-6 2019 7 Phase I 0-15 3.4 <0.050 6.3 22 15 6.5 45 32 <0.01 <7.0 3.3 10 4.7
P4-6 depth - downgradient XX sample exceedsbaseline mean
13-09377 P4-5 2013 1 Phase | 30-40 4.8 0.5 7.1 3.2 6.0 10.8 5.9 11.2 <0.02 <5 <10 <50 <50 XX sample exceeds baseline mean +3x SD
P415-58 P4-6 2015 3 Phase | 40-50 4.4 0.02 6.9 29 37 13.2 55 4.0 <0.05 <10 <40 <40 <40
P417-68 P4-5 2017 5 Phasel | 40-50 7.6 0.08 69 42 6.9 22.0 7.8 12.0 <0.05 <10 <50 <50 <100 N/A not analyzed
P4-68 P4-5 2019 7 phase |l 20-30 2.6 <0.050 5.7 2.1 3.9 5.8 3.9 4.2 <0.01 <7.0 <3.0 7.9 4.7 (]
>N P4-10
)]
® 6
%)
o ¥ 1 ¥ i
ORGANIC MATERIAL 1 T ]
PLACEMENT AREA
1:1600
sample ID Location | Year | Monitoring [ Monitoring| Depth As* cd* cre Co® cu Ph* Ni* Zn*  |Totalpce®| Fi* F2* ] F4*
Year Phase C6C10 | C10-C16 | C16-C34 | C34-C50
em | imehe) | imgke | imefie) | (meke) | make | imere | meke) | mefe) | meka) | imgka | mere | meke | mefe) 2 FINAL 2020.03.10 | RF RJ c6
P4-10 surface - downgradient
13-09386 P4-10 2013 1 Phase | 0-10 3.1 <0.5 10.0 37 7.6 6.6 9.4 54 <0.02 = <10 <50 <50 NO. VERSION DATE PAR |VERIF.[APPR.
P415-10A P4-10 2015 3 Phase | 015 3.0 0.06 9.2 36 12.8 49 8.5 8.0 <0.05 <10 <40 41 <40
NORTH LANDFILL
Pa17-10A P4-10 2017 5 Phase | 015 43 0.02 10.8 52 10.0 69 119 6.0 <0.05 <10 S0 <50 <100
P417-8D3 (Dup) P4-10 2017 5 Phase | 015 43 0.02 13.6 5.2 98 7.6 13.2 7.0 <0.05 <10 <50 <50 <100
STORAGE PAD P4-10A P4-10 2019 7 Phasell 0-15 23 0.10 57 2.9 21 65 8.6 26 <0.025 <18 11 360 100
P4-10depth - downgradient . .
13-09387 P4-10 2013 Phase | 3040 3.2 <0.5 10.9 36 78 viid 9.5 6.0 <0.02 = <10 <50 <50 Construction de D?fense Canada
p415-108 £4-10 2015 3 Phasel | 40-50 28 0.03 114 32 10.3 51 10.8 6.0 <0.05 <10 <40 <40 <40 Defence Construction Canada
p417-108 P4-10 2017 5 Phase | 4050 4.3 0.03 135 4.2 81 63 14.1 6.0 <0.05 <10 <0 <50 <100
p4-108 P4-10 2015 7 Phasell | 4050 2.2 <0.050 55 4.2 13 39 7.4 11 <0.01 8.9 43 44 14
T o
N I
Sample ID Location | Year | Monitoring [ Monitoring | Depth As* cd* cr Co* [ Pb* Ni* zn*  [Totalpce*| F1* F2* 3 F4* COLLECTI ON O F
\, Year Phase C6-C10 | C10<C16 | C16-C34 | C34-C50
L ‘% fcm) (mg/kg) | (mgrkg) | (mg/kg) | (meke) | (mglkg) | (mgke) | (meke) | (me/ke) | (make) | (mg/kg) | (make) | (me/kg | (ma/ke) LAN D F | L L M O N ITO RI N G DATA
Sample D Location | Year | Monitoring | Monitoring|  Depth As* cd* cr* Co* Cu Pb* Ni* Zn*  |[Total PCB*|  F1* F2* 73 F4* P4-11 surface - downgradient
Year Phase C6C10 | C10-C16 | C16-C34 | C34C50 13-09350 P4-11 2013 1 Phase | 0-10 16 <05 3.2 12 11.3 34 45 37.2 <0.02 5 <10 <50 PIN-4, BYRON BAY, NUNAVUT
(cm) (meke) | (meke) | imekel | imeke) | (megke) | (meske) | (meske) | (meke) | imeke) | imeke | imeke) | merke) | (meske) 13-08351 (Dup) Pa-11 2013 1 Phase | 0-10 17 <05 23 13 121 40 43 25.6 <0.02 S <10 67
Pa-12stitaca - ipaiadiant P415-114 P4-11 2015 3 Phase | 015 11 0.22 26 13 13.1 23 4.1 4.0 <0.05 <10 <40 72 NORTH LANDFILL
13-09393 P4-12 2013 % Phase| 0-10 0.9 <05 3.0 <1 6.1 32 25 18.4 <0.02 <5 <20 120 <100 P417-11A P4-11 2017 5 Phase| 015 18 017 53 16 94 59 5.0 18.0 <0.05 <10 <0 126 140
patsaza a1z 2015 3 Phasel . 015 | 2.8 | 007 60 22 57 19 83 60 | <005 | <0 <0 85 a0 pa-11a Pa11 | 2019 7 Phasell . 015 | 25 | <0050 90 27 52 65 ss 10 0 <001 I <70 33 33 77 2019 SOIL ANALYTICAL RESULTS
P415-8D6 (Dup) P4-12 2015 3 Phase | 0-15 3.0 0.09 6.2 27 8.2 6.7 5.1 10.0 <0.05 <10 <40 45 <40 P4-11 depth - downgradient
Pa15-12A(Interlab) | P4-12 2015 3 Phase | 0-15 25 0.11 55 24 98 6.2 55 <20 <0.02 <12 <10 <50 <50 13-09392 P4-11 2013 1 Phase| 3040 17 <05 35 13 102 6.3 39 4.5 <0.02 s <10 =0 62
pa17-124 P4-12 2017 5 Phase | 0-15 2.6 0.06 7.9 31 71 48 65 15.0 <0.05 <10 <50 53 <100 P415-118 P4-11 2015 3 Phase | 4050 2.7 0.02 1.1 25 8.9 8.0 7.8 6.0 <0.05 <10 <40 <40 <40
P417-8D2 (Dup) P4-12 2017 5 Phase | 0-15 2.8 0.06 184 30 71 62 129 150 <0.05 <10 <50 <50 <100 P417-118 P4-11 2017 5 Phase | 4050 21 0.16 6.0 2.0 112 53 5.3 10.0 <0.05 <10 S0 191 200
YRS P4-12 S018 7 Phase 11 0-15 13 013 2.0 19 120 33 15 130 0.02 a1 <10 90 <15 p4-118 p4-11 2018 7 Phasell | 2030 2.8 <0.050 13 3.4 11 6.0 73, 11 <0.01 <7.0 3.6 20 <4.7
P4-254 (Dup) P4-12 2019 7 Phase Il 0-15 13 0.099 4.5 17 74 35 34 10 <0.02 <16 <64 130 26
P4-12 depth - upgradient
13-09394 P4-12 2013 1 Phase | 304 2 <0.5 2 10.5 6 ¥ 9.2 0. 0 50 0 ) ) )
Zeic hase g 3 : oe 9 A 2 o2 = =t 3 = 1050 Morrison Drive, Suite 201, Ottawa, Ontario, K2H 8K7
P415-128 P4-12 2015 3 Phase | 4050 1 0.02 10.1 25 7.8 75 6.0 40 <0.05 <10 <40 <40 <40 e — - — - — - T e = = = Office General +1 613 721 0555
Pa17-128 P4-12 2017 5 Phase | 4050 3.1 0.03 118 3.1 8.0 73 76 9.0 <0.05 <10 <50 <50 <100 PIN-4 North Landfill cec10 | cro-c1s | c16¢34 | cascso
P4-12s P4-12 2019 7 Phasell | 405 16 054 7.1 18 4 4.2 38 5.8 0.01 7 4 4.5 1
> - = e £ it B 20 =L - 2 imeka | mefe) | mefke) | (meka) | (meke) | imgke | imeka | imefe) | imera) | imere | meke | mane) | mene
Metre 1 : 1600 MARCH 2020
|Background Data - Arithmetic Mean 1.5 1.0 20.0 5.0 19.0 10.0 92 16.1 0.10 N/A N/A N/A N/A
Baseline Data-Arithmetic Mean 2.5 1.0 20.0 5.0 129 10.0 83 15.0 0.10 10.0 10.0 50.0 50.0 R. FLETCHER R. JANZEN C. GRAVELLE, P.ENG]
Baseline Data -Standard Deviation 1.0 0.0 0.0 0.0 9.5 0.0 5.7 0.0 0.00 0.0 0.0 0.0 0.0
/ Baseline 5.5 1.0 20.0 5.0 415 100 25.5 15.0 0.10 10.0 10.0 50.0 50.0 30000251 30000251-PIN-4.3 PL
*if backy mean was the detection limit, the mean hasbeen modified to match the detection limit value.

FIGURE PIN-4.3B
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LONG-TERM LANDFILL MONITORING - PIN-4 FORMER DEW LINE SITE

5 PIN-4: NON-HAZARDOUS WASTE LANDFILL

5.1 Landfill Description

The Non-Hazardous Waste Landfill is a relatively new landfill constructed for the disposal of non-hazardous
wastes and debris generated and collected during clean-up activities. The landfill is located in the Station
Area, adjacent to the main station access road.

The design of this landfill includes perimeter berms and placement of a cover of compacted granular fill
over the landfilled material. Four groundwater monitoring wells were installed around the perimeter of the
landfill.

The long-term monitoring plan for the Non-Hazardous Waste Landfill consists of visual monitoring and
periodic collection of soil and groundwater samples. The landfill layout, visual observations and
photographic locations are presented on Figure PIN-4.4A located at the end of this landfill section.

5.2 Summary of Work Conducted

5.2.1 Visual Inspection

A visual inspection was conducted on the Non-Hazardous Waste Landfill on 23 August 2019. The visual
inspection of the landfill was completed with no deviations from the visual inspection work plan.

5.2.2 Soil Sampling

Soil sampling at the Non-Hazardous Waste Landfill was conducted on 23 August 2019 and consisted of
the collection of eight soil samples from four soil sample stations (MW-05, MW-06, MW-07 and MW-08). In
addition, one blind field duplicate sample (MW-11A) was collected at surface from at station MW-05. The
following table outlines the soil sampling activities conducted at the Non-Hazardous Waste Landfill.

Table 5-1: Summary of Work Conducted by Soil Sampling Location — Non-Hazardous Waste Landfill

Sample Location Sample ID | Sample Depth Notes
(mbgs)

MW-05 (upgradient) MW-05A 0-015 Gravgl, some _sand and cobb_les, trace rootlets and
organics, greyish brown, moist,
MW-058 04-05 Gravel, some sand and cobbles, trace silt, greyish
brown, moist
MW-06 . MW-06A 0-015 Loamy sarfd, some gravel and organics, rootlets,
(downgradient) brown, moist
MW-06B 0.4-05 Loamy sand, some gravel, brown, moist
MW-07 _ MW-07A 0-015 Loamy san.d and gravel, some organics, rootlets, dark
(downgradient) brown, moist
MW-07B 04-05 Gravel, some loamy sand, greyish brown, moist

arcadis.com
5-1



LONG-TERM LANDFILL MONITORING - PIN-4 FORMER DEW LINE SITE

Sample Location Sample ID | Sample Depth Notes
(mbgs)

MW-08 . MW-08A 0-015 Loamy sanq, some gravel and cobble, brownish grey,
(downgradient) rootlets, moist
MW-08B 04-05 rI_noo<':i1:t1y sand and gravel, some cobble, brownish grey,

5.2.3 Groundwater Sampling

Groundwater monitoring at the Non-Hazardous Waste Landfill was conducted on 23 August 2019 and
consisted of the inspection and groundwater monitoring of four monitoring wells (MW-05, MW-06, MW-07,
and MW-08). One well, MW-05, was observed to be frozen at the time of the field program. Monitoring
wells MW-06, MW-07, and MW-08 contained water and groundwater samples were collected for analysis.
Monitoring well sampling logs are presented in Appendix F. The following table outlines the groundwater
sampling activities conducted at the Non-Hazardous Waste Landfill.

Table 5-2: Summary of Work Conducted by Monitoring Well — Non-Hazardous Waste Landfill

Monitoring Well ID

. Number of Groundwater
Observations

Samples Collected

MW-05 (upgradient)

Good condition — water was frozen none

Locking ring for the well casing’s cap has
split (see photo 5-1 below). However, the

MW-06 (d dient . L . . : 1
(downgradient) locking ring is still functional and will not
need replacement.
MW-07 (downgradient) Good condition 1
MW-08 (downgradient) Good condition 1

arcadis.com
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LONG-TERM LANDFILL MONITORING - PIN-4 FORMER DEW LINE SITE

Photo 5-1: Casing of well MW-06. Locking ring on well casing has split.

5.24 Thermal Monitoring

No thermistors are present at the Non-Hazardous Waste Landfill; therefore, no thermal monitoring was
performed as part of the 2019 monitoring program.

5.3 Results of the Monitoring Program

5.3.1 Visual Inspection

The visual inspection of the Non-Hazardous Waste Landfill was conducted on 23 August 2019. The visual
inspection was conducted in compliance with Section 5.2 of the TOR and details are provided below in the
following Sections 5.3.1.1 through 5.3.1.5. Figure PIN-4.4A presents the visual inspection findings and
photographic locations.

5.3.11 Inspection Checklist

The visual inspection was completed as per the TOR and the visual inspection checklist is included below.

arcadis.com
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LONG-TERM LANDFILL MONITORING - PIN-4 FORMER DEW LINE SITE

Table 5-3: Visual Inspection Checklist — Non-Hazardous Waste Landfill

SITE NAME: PIN-4 Byron Bay

LANDFILL DESIGNATION: Non-Hazardous Waste Landfill
LANDFILL TYPE: Non-Hazardous

DATE OF INSPECTION: 23 August 2019

WEATHER CONDITIONS: Overcast, raining, cloudy and foggy.

DATE OF PREVIOUS INSPECTION: 14 August 2017

INSPECTED BY: Ryan Janzen

REPORT PREPARED BY: Ryan Janzen

The inspector represents to the best of their knowledge that the following statements and
observations are true and correct and to the best of the preparer’s actual knowledge, no material
facts have been suppressed or misstated.

arcadis.com
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LONG-TERM LANDFILL MONITORING - PIN-4 FORMER DEW LINE SITE

Table 5-3: Visual Inspection Checklist — Non-Hazardous Waste Landfill

GPS Coordinates Extent

Relative Photographic Records
Northing/Easting Length § Width Depth to Descrition Comparison with Historical | Severity Rating/ (photo reference, location,
(m) ()] (m) Landfill P Observations Additional Comments view point & direction,

feature of note, scale)

Checklist

Feature Location
Iltem

c o
o Z
o F
39
- U N
o 2

(Taken from Centre of
Feature Surface

Slightly larger than previously

Settlement Y A NE slope, midpoint. 7628927.037, 577258.265 1.5 0.7 0.3 <1% Minor depression. noted Acceptable. NHWLF_9, 10
Settlement Y B NE slope, towards E corner. 7628921.043, 577274.204 1.2 0.2 0.05 <1% Minor depression. Consistent. Acceptable. NHWLF 7, 8
Settlement N C Not observed. NA NA NA NA NA Feature not observed. Feature not observed. Not observed. NHWLF 19, 20 (noted area)
Erosion Y D :oc[:)%rner, BIEEH (D) eI @f 7628944.923, 577215.634 4.5 0.15 0.05 <1% Minor linear erosion. Larger than previously noted. Acceptable. NHWLF_17, 18
Lateral N
Movement
Frost Action
Sloughing
Cracking N
Animal
N
Burrows
Vegetation n " 2 . .
Establishment Y F Entire landfill cap. 7628901.165, 577236.027 4350m NA <1% Vegetation cover. Consistent. Acceptable. NHWLF_13, 22, 31
Staining N
Vegetation N
Stress
Seepage
Points (or) N
Ponded
Water
Debris and/or
Liner N
Exposed
MW-05 7628915.802, 577294.701
Presence & MW-06 7628826.703, 577229.259
Condition of - Monitoring wells outside landfill g : . . i, .
L Y . Monuments. Consistent. Good exterior condition. None (see Sampling Photos)
Monitoring mMw-o7  footprint. 7628875.284, 577161.641
Instruments
MW-08 7628955.006, 577189.818
Features of
Note/Other
Relevant Rough grading.
Observations Y E Landfill cap, S corner. 7628858.034, 577250.547 54m? NA ~1% Construction relic; Consistent. Acceptable. NHWLF_40
(e.g., signs of tread/blade marks.
activity,
ruts...)
Notes:

- UTM Zone is 12 North for all GPS co-ordinates.

arcadis.com
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5.3.1.2 Preliminary Stability Assessment

The Preliminary Stability Assessment for the Non-Hazardous Waste Landfill was conducted on 23 August
2019 as per the TOR and the results are provided below.

Table 5-4: Preliminary Stability Assessment — Non-Hazardous Waste Landfill

Feature Severity Rating Extent

Settlement Acceptable Isolated
Erosion Acceptable Isolated
Lateral Movement Not Observed None
Frost Action Not Observed None
Sloughing Not Observed None
Cracking Not Observed None
Animal Burrows Not Observed None
Vegetation Establishment Acceptable Extensive
Staining Not Observed None
Vegetation Stress Not Observed None
Seepage / Ponded Water Not Observed None
Debris and/or Liner Exposure Not Observed None
Other Acceptable Isolated
Overall Landfill Performance Acceptable

Note: please refer to Performance/Severity rating reference guide in Section 2.1.3.1 above.

5.3.1.3 Photographic Records

The detailed photographic record for the Non-Hazardous Waste Landfill has been completed as per Section
5.5 of the TOR and is included as Appendix H. The photographic record contains an index of photographs
collected; full sized photographs are contained in an Appended CD/DVD-ROM, separate to this report.
Figure PIN-4.4A illustrates the photograph locations and directions.

5.3.14 Trend Analysis

A trend analysis was conducted with regards to observations made during the visual inspection of the Non-
Hazardous Waste Landfill. The following table outlines the results of the visual trend analysis. Features
where there was no significant change observed are not listed here.

arcadis.com
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Table 5-5: Visual Inspection Trends — Non-Hazardous Waste Landfill

Checkiist Feature Comparison with Historical Observations
Item Number
A Observed size has increased from 0.3 m? in 2017 to 1.0 m? in 2019.
Settlement _
C Feature not observed in 2019.
Erosion D Observed length has increased from 2.0 min 2017 to 4.5 m in 2019.
5.3.1.5 Discussion of Results/Trends

A comparison of the visual inspection results of the 2017 and 2019 monitoring events at the Non-Hazardous
Waste Landfill indicates that one settlement feature and one erosive feature have increased in size — the
erosive feature (D) having more than doubled in length. Despite the measurements for Feature E
increasing relative to those previously noted, this feature is a construction relic and it is considered unlikely
that it has changed in size. Different dimensions are attributed to more accurate delineation using the
DGPS. None of the noted features are considered a concern at the present time. Vegetated areas appear
to be consistent. The results of the visual inspection and the observed trends indicate that the performance
of the landfill is acceptable.

5.3.2 Soil Sampling

Soil sampling of the Non-Hazardous Waste Landfill was conducted on 23 August 2019. The soil sampling
was conducted in compliance with Section 5.3.1 and 5.3.2 of the TOR and details are provided below in
the following sections.

5.3.2.1 Laboratory Analytical Results

A total of nine soil samples (including one field duplicate) were collected from four soil sampling stations at
the Non-Hazardous Waste Landfill and analysed for inorganic elements (arsenic, cadmium, chromium,
cobalt, copper, nickel, and zinc), total PCBs, and Petroleum Hydrocarbons (PHC F1, F2, F3, and F4).

Current and historical analytical results are presented in Table 3A in the tables section of this report
immediately following the main text. The laboratory certificates of analysis and chain of custody forms are
presented in Appendix B of this report. Figure PIN-4.4B, located at the end of this landfill section, presents
a summary of current and historical soil analytical results.

5.3.2.2 Summary of Soil Results

The soil results for 2019 are presented in the following table. The background and baseline mean are
presented for information purposes. The discussions are focused on the comparison of the results to the
BL+3SD.

arcadis.com
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Table 5-6: Evaluation of Results by Parameter — Non-Hazardous Waste Landfill

Parameter Background Baseline Baseline Discussion of Results
(mg/kg) Mean Mean+3SD

(mg/kg) (mg/kg)
Arsenic (As) 1.5 2.8 6.1 The downgradient sample from station MW-07 at
depth exceeded the BL+3SD at 7.0 mg/kg and this
arsenic concentration represents a new maximum
for the landfill. All upgradient and remaining
downgradient results were below the BL+3SD.

Cadmium (Cd) 1.0 1.0 1.0 All soil sample results were below the BL+3SD at
upgradient and downgradient locations.

Chromium 20.0 20.0 20.0 All soil sample results were below the BL+3SD at

(Cr) upgradient and downgradient locations.

Cobalt (Co) 5.0 5.0 5.0 Downgradient samples from station MW-06 at

depth and MW-08 at surface and depth exceeded
the BL+3SD at 5.9 mg/kg, 5.7mg/kg and 5.2 mg/kg,
respectively, but were within 3 times the baseline
mean. All upgradient and remaining downgradient
results were below the BL+3SD

Copper (Cu) 19.0 14.1 28.6 All soil sample results were below the BL+3SD at
upgradient and downgradient locations.

Lead (Pb) 10.0 10.0 25.0 All soil sample results were below the BL+3SD at
upgradient and downgradient locations.

Nickel (Ni) 9.2 10.1 20.4 All soil sample results were below the BL+3SD at
upgradient and downgradient locations.

Zinc (Zn) 16.1 15.2 56.6 All soil sample results were below the BL+3SD at
upgradient and downgradient locations.

PCBs (Total) 0.10 0.10 0.10 The upgradient samples from station MW-05 at

surface exceeded the BL+3SD at 0.15 mg/kg but
was within 3 times the baseline mean. All
downgradient and remaining upgradient results
were below the BL+3SD.

F1 (Cs-Ca10) N/A 10.0 10.0 All soil sample results were below the BL+3SD at
upgradient and downgradient locations.

F2 (C10-Cis) N/A 10.0 10.0 All soil sample results were below the BL+3SD at
upgradient and downgradient locations.

F3 (C16-Caz4) N/A 50.0 50.0 Downgradient samples MW-06A, MW-07A and

MW-07B exceeded the BL+3SD at 55 mg/kg, 55
mg/kg and 56 mg/kg respectively. It should be
noted that these PHC F3 exceedances are
suspected to be caused by natural BOCs. All
remaining downgradient results were below the
BL+3SD.

F4 (C34-Cs0) N/A 50.0 50.0 All soil sample results were below the BL+3SD at
upgradient and downgradient locations.

arcadis.com
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The results discussed in the previous table are presented on a series of graphs for each parameter in
Appendix D3.

5.3.23 Discussion of Soil Results

Upgradient samples at surface and depth were below the BL+3SD for all parameters except total PCBs.
The surface sample collected from upgradient station P4-12 exceeded the BL+3SD value for total PCBs
but was within three times the baseline mean, which could represent natural variability. This is worth noting
because the baseline mean for total PCBs was set to equal the analytical detection limit at the time of the
site investigations and no standard deviation was calculated. Therefore, this total PCB exceedance is not
suspected to be an indication of contaminant migration from an upgradient source.

Downgradient soil results were below the BL+3SD for all analytes with the exception of arsenic, cobalt and
PHC F3 parameters. The arsenic concentration detected in downgradient sample MW-07A was 7.0 mg/kg
and exceeded the landfill's BL+3SD value for arsenic of 6.1 mg/kg. This arsenic exceedance represents a
new maximum, but it is only slightly above the BL+3SD value. All other arsenic results collected at the
landfill to date have been below the BL+3SD value and the vast majority of these arsenic results are also
below the baseline maximum for arsenic of 4.94 mg/kg. As such, the arsenic exceedance at station MW-
07 is not suspected to be an indication of contaminant migration from the landfill.

The cobalt exceedances detected in downgradient samples from stations MW-06 and MW-08 were within
3 times the baseline means and likely represent natural variability given that the baseline mean for cobalt
was set to equal the analytical detection limit at the time of the site investigations and no standard deviation
was calculated. Therefore, these cobalt exceedances are not suspected to be an indication of contaminant
migration from the landfill.

The PHC F3 exceedances detected in downgradient samples from stations MW-06 and MW-07 are likely
caused by natural biogenic organic compounds based on the organic material observed in the samples and
a review of the sample’s PHC F2 and F3b concentrations. As such, these PHC F3 exceedances are not
suspected to be an indication of contaminant migration from the landfill.

A trend evaluation for the Non-Hazardous Waste Landfill was not completed as part of the 2019 monitoring
program as less than seven sampling events of soil data has been collected to date.

Overall, the landfill seems to be performing well. However, arsenic results should be examined again in the
next monitoring event to determine if concentrations are continuing to increase.

5.3.3 Groundwater Sampling

5.3.3.1 Monitoring Well Sampling/Inspection Logs

As per Section 5.3.3.2 of the TOR, groundwater monitoring logs were filled out for each monitoring well.
Monitoring well sampling logs are presented in Appendix F.

5.3.3.2 Water Levels/Groundwater Flow

Groundwater levels were measured and are presented in the following table.

arcadis.com
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Table 5-7: Summary of Groundwater Levels — Non-Hazardous Waste Landfill

Monitoring Monitoring Well = Water Level Well Stick Water Level Groundwater

Well ID Elevation (mbtoc) up (m) (mbgs) Elevation
((ES)) (masl)
MW-05 107.9 * 0.51 * *
MW-06 104.7 1.460 0.52 0.70 103.2
MW-07 103.7 1.120 0.42 1.25 102.6
MW-08 103.9 1.694 0.44 0.94 102.2

Note: masl = metres above sea level, mbtoc = metre below top of casing, mbgs = metres below ground surface
* Groundwater in well MW-05 was frozen at the time of the field program

The groundwater in the upgradient monitoring well MW-05 was frozen at the time of the field program.
Based on the groundwater elevations measured at the three remaining wells, groundwater is interpreted to
flow northwest within the vicinity of the landfill. Groundwater elevations and contours are presented on
Figure PIN-4.4C, located at the end of this landfill section.

5.3.3.3 Groundwater Laboratory Analytical Results

A total of three groundwater samples were collected from the Non-Hazardous Waste Landfill and analysed
for total inorganic elements (arsenic, cadmium, chromium, cobalt, copper, nickel, and zinc) and Petroleum
Hydrocarbons (PHC F1, F2, F3, and F4).

Current and historical analytical results are presented in Table 3B in the tables section of this report
immediately following the main text. The laboratory certificates of analysis and chain of custody forms are
presented in Appendix B of this report. Figure PIN-4.4C, located at the end of this landfill section, presents
a summary of current and historical groundwater analytical results.

5.3.34 Summary of Groundwater Results

Groundwater results could only be obtained for the three downgradient wells at the landfill in 2019 as the
groundwater in the upgradient monitoring well was frozen at the time of the field program. As such, the
2019 groundwater results presented in the following table are limited to the three downgradient wells. The
baseline mean is presented for information purposes. The discussions are focused on the comparison of
the results to the BL+3SD.

Table 5-8: Evaluation of Groundwater Analytical Results — Non-Hazardous Waste Landfill

Parameter Baseline Baseline Discussion of Results

Mean Mean+3SD
(mgi/L) (mg/L)

. 0.0030 0.0030 All groundwater sample results were below the BL+3SD at all
Arsenic (As) .
four sample locations.
Cadmium 0.0010 0.0010 All groundwater sample results were below the BL+3SD at all
(Cd) four sample locations.
Chromium 0.0257 0.1077 All groundwater sample results were below the BL+3SD at all
(Cn) four sample locations.
arcadis.com
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Discussion of Results

Baseline Baseline
Mean Mean+3SD

Parameter

(mg/L)

(mg/L)

0.0030 0.0030 All groundwater sample results were below the BL+3SD at all
Cobalt (Co) .
four sample locations.
0.0050 0.0050 The downgradient samples from MW-08 exceeded the BL+3SD
Copper (Cu) at 0.0052 mg/L but was within 3 times the baseline mean. All
remaining downgradient results were below the BL+3SD.
Lead (Pb) 0.0100 0.0100 All groundwater sample results were below the BL+3SD at all
four sample locations.
0.0050 0.0050 The downgradient samples from MW-08 exceeded the BL+3SD
Nickel (Ni) at 0.0054 mg/L but was within 3 times the baseline mean. All
remaining downgradient results were below the BL+3SD.
Zinc (zn) 0.0100 0.0100 All groundwater sample results were below the BL+3SD at all
four sample locations.
0.05 0.05 All groundwater sample results were below the BL+3SD at all
F1 (Cs-C10) .
four sample locations.
0.5 0.5 All groundwater sample results were below the BL+3SD at all
F2 (C10-Cas) .
four sample locations.
1.0 1.0 All groundwater sample results were below the BL+3SD at all
F3 (C16-Caa) .
four sample locations.
1.0 1.0 All groundwater sample results were below the BL+3SD at all
F4 (C34-Cs0) .
four sample locations.

The results discussed in the previous table are presented on a series of graphs for each parameter in
Appendix DA4.

5.3.35 Discussion of Groundwater Results

No upgradient groundwater results are available for the Non-Hazardous Waste Landfill as this landfill's
upgradient well (MW-05) has been dry or frozen during all monitoring events since 2013. As such, there
are no upgradient groundwater results to reference at this landfill.

Downgradient groundwater results were below the BL+3SD for all analytes with the exception of copper
and nickel. The copper and nickel exceedances were both detected in the groundwater sample collected
from downgradient well MW-08. However, these exceedances were within 3 times the baseline means for
copper and nickel and represents natural variability. This is likely the case given that the baseline mean for
both parameters were set to the analytical detection limit and no standard deviation was calculated.
Therefore, these copper and nickel exceedances are not suspected to be an indication of contaminant
migration from the landfill.

A trend evaluation for the Non-Hazardous Waste Landfill was not completed as part of the 2019 monitoring
program as less than seven sampling events worth of groundwater data has been collected to date. The
performance of the landfill should be re-evaluated once seven sampling events worth of data are available.

arcadis.com
5-11



LONG-TERM LANDFILL MONITORING - PIN-4 FORMER DEW LINE SITE

5.34 Thermal Monitoring

No thermistors are present at the Non-Hazardous Waste Landfill; therefore, no thermal monitoring was
conducted as part of the 2019 monitoring program.

5.4 Overall Landfill Performance, Conclusions and
Recommendations

As the 2019 monitoring program is only the fourth monitoring program to have been conducted at the Non-
Hazardous Waste Landfill, trends in soil and groundwater concentrations have not been evaluated.
However, based on the limited chemical data collected to date and observations made during the 2019 field
program, the landfill appears to be performing as intended with no apparent indications of contaminant
migration.

Based on this review, it is recommended to continue the long-term monitoring of soils as planned and the
performance of the landfill be re-evaluated once the results from seven monitoring events of data are
available. In addition, arsenic results should be examined closely in the next monitoring event to determine
if concentrations are increasing at downgradient soil sampling stations.

Based on the results of the visual inspection, the Non-Hazardous Landfill performance is acceptable. No
remedial work or deviations from the monitoring plan are recommended at this time, though the subsequent
monitoring events should be sure to note the measurements of Feature D, which has doubled in size since
2017.

Based on the results of the 2019 monitoring program, the overall performance of the Non-Hazardous Waste
Landfill is acceptable.

arcadis.com
5-12



C/

FEATURE D
EROSION

NON—HAZARDOUS
WASTE LANDFILL

FEATURE F
VEGETATION
(ENTIRE LANDFILL

ORGANIC MATERIAL
PLACEMENT AREA

FEATURE E
ROUGH GRADING

<
>,

N
~.

FEATURE B
SETTLEMENT

MW-05

)

LEGEND

[ ] MONITORING SOIL SAMPLE LOCATION
APV~ PERMANENT BENCHMARK LOCATION

-$—Mw_05 MONITORING WELL LOCATION

MW-08
-$— BACKGROUND MONITORING WELL LOCATION
6 BODY OF WATER

Q SETTLEMENT/ROUGH GRADING

SPARSE VEGETATION
AN EROSION

®_> APPROX. PHOTOGRAPHIC VIEWPOINT (2019)

2017 VISUAL INSPECTION OBSERVATIONS
(FOR REFERENCE)

NOTE:
RED = 2019 FEATURES

PURPLE 2017 FEATURES

2019 FEATURE LOCATIONS ARE CONSIDERED TO BE
MORE ACCURATE, AS COMPARED TO THOSE NOTED IN
2017, BASED ON THE USE OF A DGPS IN THE FIELD.

Meters
15 0 15 30
| | | |
1:700
2 FINAL 2020.03.10 | RF R/ c6
NO. VERSION DATE PAR |VERIF.[APPR.

* Construction de Défense Canada
Defence Construction Canada

COLLECTION OF
LANDFILL MONITORING DATA
PIN-4, BYRON BAY, NUNAVUT

NON-HAZARDOUS WASTE LANDFILL
2019 & 2017 VISUAL INSPECTION

A ARCADIS

1050 Morrison Drive, Suite 201, Ottawa, Ontario, K2H 8K7
Office General +1 613 721 0555

Metre 1: 700 MARCH 2020
R. FLETCHER R. JANZEN C. GRAVELLE, P.ENG
30000251 30000251-PIN-4.4 PL

FIGURE PIN-4.4A



AutoCAD SHX Text
MW-08

AutoCAD SHX Text
MW-05

AutoCAD SHX Text
MW-06

AutoCAD SHX Text
MW-07

AutoCAD SHX Text
104m

AutoCAD SHX Text
107m

AutoCAD SHX Text
106m

AutoCAD SHX Text
106m

AutoCAD SHX Text
105m

AutoCAD SHX Text
104m

AutoCAD SHX Text
105m

AutoCAD SHX Text
106m

AutoCAD SHX Text
108m

AutoCAD SHX Text
107m

AutoCAD SHX Text
109m

AutoCAD SHX Text
104m

AutoCAD SHX Text
105m

AutoCAD SHX Text
106m

AutoCAD SHX Text
107m

AutoCAD SHX Text
108m

AutoCAD SHX Text
107m

AutoCAD SHX Text
103m

AutoCAD SHX Text
104m

AutoCAD SHX Text
ACCESS ROAD

AutoCAD SHX Text
7 628 900 N

AutoCAD SHX Text
577 300 E

AutoCAD SHX Text
NON-HAZARDOUS WASTE LANDFILL

AutoCAD SHX Text
577 200 E

AutoCAD SHX Text
577 300 E

AutoCAD SHX Text
7 628 900 N

AutoCAD SHX Text
577 200 E

AutoCAD SHX Text
ORGANIC MATERIAL PLACEMENT AREA

AutoCAD SHX Text
FEATURE D

AutoCAD SHX Text
EROSION

AutoCAD SHX Text
FEATURE E

AutoCAD SHX Text
ROUGH GRADING

AutoCAD SHX Text
FEATURE A

AutoCAD SHX Text
SETTLEMENT

AutoCAD SHX Text
FEATURE B

AutoCAD SHX Text
SETTLEMENT

AutoCAD SHX Text
FEATURE F

AutoCAD SHX Text
VEGETATION  (ENTIRE LANDFILL CAP)

AutoCAD SHX Text
BM-3

AutoCAD SHX Text
MW-05

AutoCAD SHX Text
MW-08

AutoCAD SHX Text
DRAWN BY:

AutoCAD SHX Text
PROJECT NO:

AutoCAD SHX Text
MEASUREMENT UNIT

AutoCAD SHX Text
APPROVED BY:

AutoCAD SHX Text
VERIFIED BY:

AutoCAD SHX Text
DRAWING NO:

AutoCAD SHX Text
SCALE:

AutoCAD SHX Text
DATE (month-year):

AutoCAD SHX Text
NO.

AutoCAD SHX Text
DATE

AutoCAD SHX Text
VERSION

AutoCAD SHX Text
APPR.

AutoCAD SHX Text
PAR

AutoCAD SHX Text
VERIF.

AutoCAD SHX Text
PAGE

AutoCAD SHX Text
Metre

AutoCAD SHX Text
1 : 700

AutoCAD SHX Text
MARCH 2020

AutoCAD SHX Text
R. FLETCHER

AutoCAD SHX Text
R. JANZEN

AutoCAD SHX Text
C. GRAVELLE, P.ENG

AutoCAD SHX Text
2

AutoCAD SHX Text
FINAL

AutoCAD SHX Text
2020.03.10

AutoCAD SHX Text
RF

AutoCAD SHX Text
RJ

AutoCAD SHX Text
CG


LEGEND

N N/ \ 7 \
— Sample ID Location | Year | Monitoring | Monitoring | Depth As* Cd* crt et Cu Pb* Ni* m*  |[Totalpce*| F1* F2* F3 Fa*
Year Phase C6-C10 | C10-C16 | C16-C34 | C34-C50
(em) (mg/kg) | (me/ke) | (me/kg) | (mg/ke) | (me/ke) | (me/kg) | (me/kgl | (mg/kg) | (mg/ke) | (mg/kg) | (markg) | (me/kg) | (mefkg) [ ] MONITORING SOIL SAMPLE LOCATION
MW-08 surface - downgradient
13-09356 MwW-08 | 2013 i Phasel 0-10 3.6 <0.5 25.1 5.5 13.5 17.2 15.2 6.9 <0.02 <5 <10 <50 <50 BM—-3
P415-8WA MW-08 2015 3 Phase| 0-15 4.0 0.06 14.2 4.9 12.1 16.1 135 17.0 <0.05 <10 <40 53 <40 A PERMANENT BENCHMARK LOCATION
P415-BD2 (Dup) MW-08 | 2015 3 Phasel 0-15 5.1 0.07 155 5.8 12.9 20.9 14.9 16.0 <0.05 <10 <40 40 <40 MW=05
P415-8WA (Interlabf MwW-08 | 2015 5 Phasel| 0-15 3.6 0.071 14.0 4.8 14.0 17.0 12.0 17.0 0.015 <12 <10 <50 <50 -$- - MONITORING WELL LOCATION
, P417-8WA MW-08 | 2017 5 Phase 015 3.8 0.07 185 4.2 12.9 17.8 11.8 20.0 <0.05 <10 <50 65 <100
/7 MW-08A MW-08 2019 7 Phase Il 0-15 4.1 <0.050 17 5.7 17 15 14 83 <0.01 <7.0 <40 23 <6.0 _$_MW_OB BACKGROUND MONITORING WELL LOCATION
// T~ MW-08 depth - downgradient
13-09357 Mw-08 | 2013 1 Phase 30-40 3.7 <0.5 30.3 6.2 15.5 17.3 15.8 71 <0.02 <5 <10 <50 <50
P415-8WB MW-08 | 2015 3 Phase| 40-50 4.1 0.04 13.4 4.5 10.6 15.0 12.2 11.0 <0.05 <10 <40 <40 <40 6 BODY OF WATER
P417-8WB MwW-08 | 2017 5 Phase| 40-50 4.7 0.08 12.8 4.1 10.1 13.3 11.0 18.0 <0.05 <10 <50 <50 <100
MW-08B MW-08 | 2019 7 Phasell | 40-50 4.0 <0.050 17 5.2 13 12 14 49 <0.01 <7.0 <4.0 <8.0 <6.0
Sample ID Location | Year | Monitoring | Monitoring | Depth As* cd* cr* Co* Cu Pb* Ni* ot |Total PCBY]  FL* F2* F3 Fa*
Year Phase C6C10 | C10-C16 | C16-C34 | C34-C50
(em) (mg/kg) | (mg/kg) | (mgkg) | (mgkg) | (mg/kg) | (meskg) | (mg/kg) | (me/ke) | (mg/kg) | (mg/kg) | (mgrkg) | (mg/kg) | (mefkg)
MW-05 surface - upgradient
13-09349 MW-05 © 2013 1 Phasel 0-10 1.7 <0.5 11.7 a8 14.2 11.9 8.2 21.0 <0.02 <5 <10 <50 <0
P415-5WA MW-05 2015 3 Phasel 015 23 0.06 8.9 45 121 11.5 7.5 25.0 <0.05 <10 <40 <40 <40
P417-5WA MW-05 | 2017 5 Phasel 0-15 26 0.07 9.7 45 125 66.0 8.1 26.0 <0.05 <10 <50 <50 <100
MW-05A MW-05 2019 7 Phasel 0-15 1.6 0.058 8.2 3.6 10.0 12.0 6.3 26.0 0.15 <7.0 <40 18 6.0
MW-11A (Dup) MW-05 2019 7 Phasell 015 1.9 0.053 8.5 3.8 1 12 74 21 0.02 <7.0 <4.0 12 <6.0
MW-05 depth - upgradient
13-09350 MW-05 2013 1 Phasel 30-40 2.4 <0.5 119 4.3 103 10.6 8.2 10.2 <0.02 <5 <10 <50 <50
13-09351 (Dup) MW-05 2013 1 Phasel 30-40 2.3 <0.5 10.8 4.2 10.1 6.8 7.9 10.9 <0.02 <5 <10 <50 <50
P415-5WB MW-05 2015 3 Phasel 4050 3.2 0.03 104 3.7 7.6 10.7 7.9 10.0 <0.05 <10 <40 <40 <40
P417-5WB MW-05 | 2017 5 Phasel 40-50 3.0 0.05 9.2 3.7 8.6 11.1 7.5 19.0 <0.05 <10 <50 <50 <100
MW-D58 MW-05 : 2019 7 pPhasell | 4050 2.6 <0.050 9.2 3.3 7.7 12 6.7 11 <0.01 <7.0 <3.0 12 <4.7
NON—-HAZARDOUS
WASTE LANDFILL
AV
Legend for Tables
XX sample exceeds baseline mean
/_/\\ XX sample exceeds baseline mean +3x SD
N/A notanalyzed
Sample ID Location [ Year |Monitoring | Monitoring | Depth As* cd* cr* Co* Cu Ph* Ni* m*  |[Totalpce*| F1* F2* F3 Fa*
Year Phase (610 | C10-C16 | C16-C34 | C34-C50
(em) (mg/kg) | (mg/ke) | (me/kg) | (me/kg) | (me/ke) | Ime/kg) | (me/kg) | (me/ke) | (mekg) | (me/kg) | (mg/ke) | (me/kg) | (ma/ke)
MW-07 surface - downgradient
13-09354 MW-07 2013 1 Phasel 010 25 <0.5 23.9 b 19.9 9.4 124 16.7 <0.02 <5 <10 <50 <50 Mo
MW—07 P415-7TWA MW-07 : 2015 3 Phasel 0-15 1.9 0.12 5.7 2.0 16.5 7.0 8.9 9.0 <0.05 <10 <40 78 46 = H = 50
.$' PA17-7TWA MW-07 2017 5 Phasel 0-15 4.1 0.04 143 5.0 15.4 11.6 15.8 9.0 <0.05 <10 <50 <50 <100 1 H —
MW-D7A MW-07 ;| 2019 7 Phasell 015 15 <0.10 3.8 1.9 25 4.6 12 17 <0.01 <7.0 <4.0 55 13 1:1200
MW-07 depth - downgradient
13-09355 MW-07 2013 i Phase | 30-40 3.3 <0.5 20.0 5.3 22.1 12.1 14.9 11.8 <0.02 <5 <10 87 2
P415-7TWB MW-07 2015 3 Phase | 4050 4.1 0.02 18.0 6.4 22.0 14.8 16.7 12.0 <0.05 <10 <40 <40 <40
ORGANIC MATERIAL P417-7WB MW-07 2017 5 Phase | 4050 4.0 0.09 16.2 41 26.5 10.5 24.2 8.0 <0.05 <10 <50 <50 <100 2 FINAL 2020.03.10 RF Ry ad
PLACEMENT AREA MW-D78 MW-07 : 2019 7 phasell : 4050 7.0 0.062 11 3.4 26 12 18 3.1 <0.01 <7.0 <4.0 56 14 NO. VERSION DATE PAR |VERIF.| APPR.
Sample ID Location | Year [Monitoring | Menitoring | Depth As* Cd* cr* Co* Cu Pb* Ni* ot |Total PCBY]  FL* F2* 73 F4*
Year Phase €610 | C10-C16 | C16-C34 | C34-C50
(em) (mg/kg) | (mg/kg) | (mgkg) | (mgkg) | (mg/kg) | (meskg) | (mg/kg) | (me/ke) | (mg/kg) | (mg/kg) | (merkg) | (mg/kg) | (mafke) Coristiiiction de Défense Carisdi
MW:-06 surface - downgradient
13-09352 MW-06 | 2013 1g 7 phasel 0-10 3.1 <0.5 21.2 57 234 8.9 15.1 17.7 | 0.0 <5 <10 <50 <50 Defence Construction Canada
P415-6WA MW-06 2015 3 Phasel 015 2.5 0.08 122 45 17.2 7.0 10.7 31.0 <0.05 <10 <40 <40 <40
PA17-6WA MW-06 2017 5 Phase | 015 3.0 0.03 213 49 215 13.9 15.5 15.0 <0.05 <10 <50 <50 <100
P417-8D4 (Dup) MW-06 | 2017 5 Phasel 0-15 3.0 0.04 16.8 4.9 21.5 10.4 14.1 13.0 <0.05 <10 <50 <50 <100
MW-06A MW-06 2019 7 Phase I 0-15 2.3 0.057 7.5 2.8 18 7.5 8.6 10 <0.01 <7.0 <4.0 55 13 COLLECTlON OF
MW-06 depth - downgradient
13-09353 MW06 | 2013 1 Phase| 30-40 31 <0.5 23.0 6.2 20.1 9.1 14.8 18.7 <0.02 <5 <10 <50 <50 LANDF”_L MON ITOR' NG DATA
P415-6WB MW-06 | 2015 3 Phasel 4050 2.4 0.03 146 438 15.7 6.0 10.9 13.0 <0.05 <10 <40 <40 <40
P417-6WB MW-06 2017 5 Phase 40-50 3.7 0.04 16.8 49 16.0 7.0 12.0 14.0 <0.05 <10 <50 <50 <100 PIN-4, BYRON BAY, NUNAVUT
MW-06B MW-06 | 2019 7 Phasell | 4050 3.2 <0.050 20 5.9 2 4.5 13 22 <0.01 <7.0 <4.0 14 <6.0 O O S S
NON-HAZARDOUS WASTE LANDFILL
2019 SOIL ANALYTICAL RESULTS
: A ARCADIS
A\ :
m 7
As cd* cr* Co* Cu Pb* Ni n*  |Total pce*| FL* F2* F3 F4 1050 Morrison Drive, Suite 201, Ottawa, Ontario, K2H 8K7
PIN-4 Non-Hazardous Waste Landfill ce€10 | cioci6 | c16c3a | c3a-cso Office General +1 613 721 0555
(mg/kg) | (mg/kg) | (mgrkg) | (mg/kg) | (mglkg) | (meg/kg) | (mg/kg) | (me/keg) | (mg/kg) | (me/kg) | (merkg) | (merkgl | (mefke) _—
. - Metre 1 : 1200 MARCH 2020
Background Data - Arithmetic Mean 1.5 1.0 20.0 5.0 19.0 10.0 9.2 16.1 0.10 N/A N/A N/A N/A
Data-Arithmetic Mean 2.8 1.0 20.0 5.0 14.1 10.0 10.1 15.2 0.10 10.0 10.0 50.0 50.0 R. FLETCHER R. JANZEN C. GRAVELLE, P.ENG
Baseline Data -Standard Deviation a 0.0 0.0 0.0 4.9 5.0 3.4 13.8 0.00 0.0 0.0 0.0 0.0
line Data Mean + 6.1 1.0 200 5.0 286 25.0 204 56.6 0.10 10.0 10.0 50.0 50.0 30000251 30000251-PIN-4.4 PL
* If baseline or background arithmetic mean was belowthedetection limit, the mean has been modified to match thedetection limit value. F I G U RE PI N 4 4B
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NON—-HAZARDOUS

WASTE LANDFILL
Y
3
Nl
MW—07 RN
102.6

ORGANIC MATERIAL
PLACEMENT AREA

203

/

<N

LEGEND

Sample 1D Location Year Monitoring | Monitoring As* L Cr co* Cu Pb* Ni Zn FI* F2* F3* F4*
Year Phase CéCan CieTis (i Cs4:Cea [ ] MONITORING SOIL SAMPLE LOCATION
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) BM—3
Downgradient - MW-08 AV PERMANENT BENCHMARK LOCATION
13-09336 MW-08 2013 1 Phasel 0.0016 :<0.00009; 0.0246 : 0.00058 : 0.0105 o0.00111  0.0106 - 0.0226 <01 0.36 <0.15 <0.25 MW—05
P415-8W MW-08 2015 3 Phasel 0.0016 : 0.00001 i 0.0285 @ 0.0005 : 0.0100 @ o.0008 : 0.0142 0.0080 <0.1 0.2 <0.1 <0.1 -$- - MONITORING WELL LOCATION
P417-8W MW-08 2017 5 Phasel 0.0004 | 0.00004 | 0.0034 ' 0.0002 | 0.0030 : 0.0002 | 0.0034 | 0.0010 <0.1 0.4 0.3 <0.1 MW=08
JMw-08 MW-08 | 2019 7 Phasell | 0.00033  0.000035| 0.0073 | <0.00030 0.0052  0.00032  0.0054 @ 0.0087 @ <0.025 0.39 0.15 <0.10 '$' BACKGROUND MONITORING WELL LOCATION
/ / E— INTERPRETED GROUNDWATER FLOW CONTOURS
Sample ID Location Year Monitoring | Monitoring As* cd* Cr Co* Cu Pb* Ni Zn F1* F2* F3* F4* 7.72
Year Phase Bk | B | B, | mat . GROUNDWATER ELEVATION (M.A.S.L.)
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (meg/L)
Downgradient - MW-07 BODY OF WATER
1309335 MW-07 2013 1 Phasel | <0.0010 | <0.00009 | 0.00414 | 0.00069 | 0.0050 | 0.00145 | 0.0038 | 0.0134 <0.1 <0.1 <0.15 <0.25
P415-7W MW-07 2015 3 Phasel  <0.00020 | <0.00001; <0.0005 <0.0001 | 0.0010 | <0.0001 0.0010 | <0.0010 <0.1 0.1 <0.1 <0.1
P417-7W MW-07 2017 5 Phasel  <0.00020 | <0.00001; 0.0009 <0.0001 | 0.0020 ; <0.00010 0.0016 | 0.0020 <0.1 <0.1 <0.1 <0.1
MW-07 MW-07 2019 7 Phase Il | <0.00020 {<0.000020} <0.0010 | <0.00030 | 0.0019 | 0.00015 | 0.0015 | 0.0095 | <0.025 <0.10 <0.10 <0.10
SampleID Location Year Monitoring | Monitoring As* L * Cr Co* Cu Pb* Ni Zn F1* F2* F3* F4*
Year Phase Cs-Cio Ci0-Cis Cig-Caa Csa-Cso
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Upgradient - MW-05
Not sampled -frozer. MW-05 2013 1 Phasel
Not sampled -dry MW-05 2015 3 Phasel
Not sampled -dry MW-05 2017 5 Phasel
MW-05 -dry MW-05 2019 7 Phase Il
MW-05
FROZEN
Q /\ Legend for Tables
Sample D Location | Year |Monitoring | Monitoring|  As* cd* cr Co* Cu Pb* Ni Zn F1* F2* F3* F4* b sl iaca g5 biasal e i
Year Phase CoCso GO CEs CaaCso XX sample exceeds baseline mean +3x 5D
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) N/A not analyzed
Downgradient - MW-06
Not sampled -frozer  MW-06 2013 1 Phasel
P415-6W MW-06 2015 3 Phasel 0.0003 | <0.00001; 0.0007 & 0.0002 | 0.0020 : 0.0006 | 0.0023 | 0.0100 <0.1 0.2 <0.1 <0.1 Meters
P417-6W MW-06 2017 5 Phasel 0.0003 | <0.00001{ 0.0010 @ 0.0001 | 0.0020 : 0.0010 | 0.0018 | 0.0090 <0.1 <0.1 <0.1 <0.1 2|5 ? 2|5 5|0
MW-06 MW-06 2019 7 Phase Il | 0.00040 |<0.000020] <0.0010 | <0.00030| 0.0017 | 0.00037 | 0.0010 | 0.0067 | <0.025 <0.10 <0.10 <0.10 |—| |_| |—|
1:1200
2 FINAL 2020.03.10 | RF R/ 6
NO. VERSION DATE PAR |VERIF.| APPR.
i Construction de Défense Canada
Defence Construction Canada
PIN-4, BYRON BAY, NUNAVUT
. * I’ * . " e * * e
PIN-4 Non-Hazardous Waste Landfil " c e co e P N o F P2 P P @ AI 2 %D I S
Cs-Cio Cio-Cis Cis-Gaa C3a-Cso
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) . . ) .
1 1050 Morrison Drive, Suite 201, Ottawa, Ontario, K2H 8K7
| Office General +1 613 721 0555
Baseline Data - Arithmetic Mean 0.0089 | 0.0005 | 0.0257 | 0.0047 @ 0.0201 | 0.0238 | 0.0188 | 0.0628 = 0.025 0.25 0.5 0.5
|Baseline Data - Arithmetic Mean Corrected for Detection Limit 0.0030 0.0010 0.0257 0.0030 0.0050 0.0100 0.0050 0.0100 0.05 0.5 1.0 1.0 Metre 1 : 1200 MARCH 2020
IBaseIine Data - Standard Deviation 0.0000 ; 0.0000 | 0.0273 0.0000 ; 0.0000 _ 0.0000 0.0000  0.0000 0.00 0.0 0.0 0.0
|Bmline Data - Corrected Arithmetic Mean +3x Standard Deviation 0.0030 . 0.0010 : 0.1077 @ 0.0030 : 0.0050 : 0.0100 = 0.0050 : 0.0100 0.05 0.5 1.0 1.0 R. FLETCHER R. JANZEN C. GRAVELLE, P.ENG
I"Ifbaseline or background arithmetic mean was below the detection limit, the mean has been modified to match the detection limit value.
T\ T 30000251 30000251-PIN-4.4 PL

FIGURE PIN-4.4C
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LONG-TERM LANDFILL MONITORING - PIN-4 FORMER DEW LINE SITE

6 PIN-4: STATION AREA LANDFILL — WEST

6.1 Landfill Description

The Station Area Landfill - West is located southwest of the Station Area, approximately 600 m by the road.
Access is via the main road from the station and by a secondary access road into the landfill area to the
west of the main road. The landfill consists of one large lobe.

The soil throughout the landfill is coarse-grained and consists, in general, of gravel with some sand or
cobbles and occasional minor silt. Drainage from the landfill is to the west/southwest. The greatest relief
in this area occurs on the west side of the landfill where the ground gently slopes at a grade of about 5%.

The remedial plan for this landfill consisted of the placement of 0.4 m of Type 1 granular cover over 0.35 m
Type 2 granular cover on the side slope and 0.75 m Type 2 granular cover on the top of the landfill.

The long-term monitoring plan for the Station Area Landfill — West consists of visual inspection and the
periodic collection of soil samples to monitor for the presence of leachate. The landfill layout, visual
observations and photographic locations are presented on Figure PIN-4.5A located at the end of this landfill
section.

6.2 Summary of Work Conducted

6.2.1 Visual Inspection

A visual inspection was completed at the Station Area Landfill — West on 23 August 2019. The visual
inspection of the landfill was completed with no deviations from the accepted work plan.

6.2.2 Soil Sampling

Soil sampling at the Station Area Landfill - West was conducted on 23 August 2019 and consisted of the
collection of ten soil samples from five soil sample stations (P4-13, P4-14, P4-15, P4-16 and P4-17). The
following table outlines the soil sampling activities conducted at the Station Area Landfill - West

Table 6-1: Summary of Work Conducted by Soil Sampling Location — Station Area Landfill — West

Sample Location Sample ID Sample Depth Notes

(mbgs)

P4-13 P4-13A 0-0.15 Loamy sand and organics, some gravel and cobbles,
(upgradient) rootlets, brown, moist
P4-13B 04-05 Loamy sand, some gravel and cobble, trace organics,
greyish brown, moist
P4-14 P4-14A 0-0.15 Gravel and cobble, some loamy sand with organics,
(downgradient) rootlets, dark brown, moist
P4-14B 04-05 Gravel and loamy sand with organics, rootlets, dark
brown, moist
arcadis.com
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LONG-TERM LANDFILL MONITORING - PIN-4 FORMER DEW LINE SITE

Sample Location Sample ID Sample Depth Notes
(mbgs)
P4-15 P4-15A 0-0.15 Gravel and loamy sand with organics, rootlets, dark
(downgradient) brown, moist
P4-15B 04-05 Gravel and sandy loam, some cobble, trace organics,
greyish brown, moist
P4-16 P4-16A 0-0.15 Gravel and loamy sand with organics, rootlets, dark
(downgradient) brown, moist
P4-16B 04-05 Gravel and loamy sand, some cobble, trace organics,
greyish brown, moist
P4-17 P4-17A 0-0.15 Loamy sand and gravel, some cobble, rootlets,
(downgradient) greyish brown, moist
P4-17B 04-05 Loamy sand and gravel, some cobble, greyish brown,
moist

6.2.3 Groundwater Sampling

No groundwater monitoring wells are present at the Station Area Landfill — West; therefore, no groundwater
sampling or analysis was conducted as part of the 2019 monitoring program.

6.2.4 Thermal Monitoring

No thermistors are present at the Station Area Landfill — West; therefore, no thermal monitoring was
conducted as part of the 2019 monitoring program.

6.3 Results of the Monitoring Program

6.3.1 Visual Inspection

The visual inspection was conducted in compliance with Section 5.2 of the TOR and details are provided
below in the following Sections 6.3.1.1 through 6.3.1.5. Figure PIN-4.5A presents the visual inspection
findings and photographic locations.

6.3.1.1 Inspection Checklist

The visual inspection was completed as per the TOR and the visual inspection checklist is included below.

arcadis.com
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LONG-TERM LANDFILL MONITORING - PIN-4 FORMER DEW LINE SITE

Table 6-2: Visual Inspection Checklist — Station Area Landfill — West

SITE NAME: PIN-4 Byron Bay

LANDFILL DESIGNATION: Station Area Landfill — West

LANDFILL TYPE: Regraded

DATE OF INSPECTION: 23 August 2019

WEATHER CONDITIONS: Windy, cool with mixed sun and cloud. Intermittent precipitation.

DATE OF PREVIOUS INSPECTION: 14 August 2017

INSPECTED BY: Ryan Janzen

REPORT PREPARED BY: Ryan Janzen

The inspector represents to the best of their knowledge that the following statements and
observations are true and correct and to the best of the preparer’s actual knowledge, no material
facts have been suppressed or misstated.

arcadis.com



LONG-TERM LANDFILL MONITORING - PIN-4 FORMER DEW LINE SITE

Table 6-2: Visual Inspection Checklist — Station Area Landfill — West

o GPS Coordinates Extent ;
. c ! . . Relative . . . . . . Photographic Recoro!s
Checklist o Feature . Northing/Easting Length § Width Depth o Comparison with Historical | Severity Rating/ (photo reference, location,
o) Feature Location to Description . T . . ‘ )
Item 5 Number Taken f c ¢ (m) ()] (m) Landfill Observations Additional Comments view point & direction,
(Taken from Centre o feature of note, scale)
Feature Surface
Minor depression. Appears
Al 7628822.190, 576849.139 1.8 0.8 0.2 ) s . SWLF_19, 20
Settlement Y sltltruc(;Leth' near centre  of <1% to be fines infiltration. Consistent. Acceptable.
A2 : 7628837.976, 576808.325 2.2 1.8 0.2 Minor linear depression. SWLF_17, 18
Settlement Y B S point, at crest. 7628715.296, 576799.709 1.8 0.7 0.1 <1% Minor depression. Consistent. Acceptable. SWLF 34, 35
Settlement Y C Ir‘;rr;(;ﬂ" cap, along access 7628777.780, 576878.939 0.6 0.5 0.1 <1% Minor depression. Consistent. Acceptable. SWLF_3, 4
Settlement Y G W point, on W slope near crest. 7628806.275, 576755.875 1.5 0.7 0.05 <1% Minor depression. Consistent. Acceptable. SWLF 23, 24
Settlement Y H ft\r’vucnf:em' near centre of ,e-6763.627, 576765.846 1.0 1.0 0.1 <1%  Minor depression. Consistent. Acceptable. SWLF_28, 29
11 7628761.851, 576819.326 4.4 0.2 0.1
Settlement Y Cipp surfac_:el, on §I_oped area <1% Minor linear depression. Consistent. Acceptable. SWLF_38 through 40
12 near material transition. 7628763.419, 576818.229 4.6 0.2 0.1
Settlement Y Access ramp surface. 7628769.228, 576893.363 1.0 0.6 0.1 <1% Minor depression. Consistent. Acceptable. SWLF_9, 10
Settlement Y K North slope. 7628825.195, 576863.847 1.4 0.55 0.1 <1% Minor depression. Larger than previously noted. Acceptable. SWLF_14, 15
Erosi N D1 Not observed. NA NA NA NA NA Feature not observed. Feature not observed. Not observed. SWLF_7, 8 (noted area)
rosion
Y D2 N slope, central. 7628823.005, 576881.106 16 0.15 0.05 <1% Minor linear erosion. Consistent. Acceptable. SWLF_12, 13
Erosion N E Not observed. NA NA NA NA NA Feature not observed. Feature not observed. Not observed. SWLF 37 (noted area)
Lateral N
Movement
Frost Action N
Sloughing N
Cracking N
Animal
Burrows
Vegetation Landfill cap, on Type | material 2 e . Appears larger than previously
Establishment Y L (E side). 7628782.781, 576878.453 6300m NA 50% Sparse vegetation. noted. Acceptable. SWLF_1, 2,12
Staining N F Not observed. NA NA NA NA NA Feature not observed. Feature not observed. Not observed. SWLF_16 (noted area)
Vegetation N
Stress
Seepage
Points (or) N
Ponded
Water
Debris and/or
Liner N
Exposed
arcadis.com
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Table 6-2: Visual Inspection Checklist — Station Area Landfill — West

o GPS Coordinates Extent ;
. S S , _ , Relative . . . . _ Photographic Records
Checklist o ] Feature . Northing/Easting Length § Width Depth o Comparison with Historical | Severity Rating/ (photo reference, location,
o 9 Feature Location to Description . s . . ‘ .
Item &3 Number el T e o7 (m) ()] (m) Landfill Observations Additional Comments view point & direction,
feature of note, scale)
Feature Surface
Presence &
Condition of N
Monitoring
Instruments
Features of
Note/Other
Relevant
Observations N
(e.g., signs of
activity,
ruts...)
Notes:

- UTM Zone is 12 North for all GPS co-ordinates.

arcadis.com
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6.3.1.2 Preliminary Stability Assessment

The Preliminary Stability Assessment for the Station Area Landfill — West was conducted on 23 August
2019 as per the TOR and the results are provided below.

Table 6-3: Preliminary Stability Assessment — Station Area Landfill — West

Feature Severity Rating Extent

Settlement Acceptable Occasional
Erosion Acceptable Isolated
Lateral Movement Not Observed None
Frost Action Not Observed None
Sloughing Not Observed None
Cracking Not Observed None
Animal Burrows Not Observed None
Vegetation Establishment Acceptable Numerous
Staining Not Observed None
Vegetation Stress Not Observed None
Seepage / Ponded Water Not Observed None
Debris and/or Liner Exposure Not Observed None
Other Not Observed None
Overall Landfill Performance Acceptable

Note: please refer to Performance/Severity rating reference guide in Section 2.1.3.1 above.

6.3.1.3 Photographic Records

The detailed photographic record for the Station Area Landfill — West has been completed as per Section
5.5 of the TOR and is included as Appendix H. The Photographic Record contains an index of photographs
collected; full sized photographs are contained in the separately appended CD/DVD-ROM. Figure PIN-
4.5A illustrates the photograph locations and directions.

arcadis.com
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6.3.1.4 Trend Analysis

A trend analysis was conducted with regards to observations made during the visual inspection of the
Station Area Landfill — West. The following table outlines the results of the visual trend analysis. Features
where no significant change was observed have not been listed here.

Table 6-4: Visual Inspection Trends — Station Area Landfill — West

Checklist Feature . . . : .
Comparison with Historical Observations
Item Number
Settlement K Observed size has increased from 0.2 m2 in 2017 to 0.8 m2 in 2019.
. D1 Not observed.
Erosion L
Not observed. Was noted to have decreased in size between 2016 and 2017.
Staining F Not observed.
Vegetation . . .
¢ L Coverage appears to have expanded since 2017 (no measurements given previously).

Establishment

6.3.1.5 Discussion of Results/Trends

A comparison of the visual inspection results of the 2017 and 2019 monitoring events at the Station Area
Landfill — West indicates that one settlement feature has expanded while three erosive features were not
observed. This could be attributed to erosive infill during meltwater events. Vegetated areas appear to
have expanded; though there were no dimensions given from the 2017 program, a comparison of observed
areas against previous figures indicates larger vegetated areas in 2019. The results of the visual inspection
and the observed trends indicate that the performance of the landfill is acceptable.

6.3.2 Soil Sampling

Soil sampling of the Station Area Landfill - West was conducted on 23 August 2019. The soil sampling was
conducted in compliance with Section 5.3.1 and 5.3.2 of the TOR and details are provided below in the
following sections.

6.3.2.1 Laboratory Analytical Results

A total of ten soil samples were collected from five soil sampling stations at Station Area Landfill - West and
analysed for inorganic elements (arsenic, cadmium, chromium, cobalt, copper, nickel, and zinc), total PCBs,
and Petroleum Hydrocarbons (PHC F1, F2, F3, and F4).

Current and historical analytical results are presented in Table 4 in the tables section of this report
immediately following the main text. The laboratory certificates of analysis and chain of custody forms are
presented in Appendix B of this report. Figure PIN-4.5B, located at the end of this landfill section, presents
a summary of significant soil analytical results.

arcadis.com
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6.3.2.2

Summary of Soil Results

The soil results for 2019 are presented in the following table. The background and baseline mean are
presented for information purposes. The discussions are focused on the comparison of the results to the

BL+3SD.

Table 6-5: Evaluation of Results by Parameter — Station Area Landfill — West

Parameter

Arsenic (As)

Background
(mg/kg)

15

Baseline
Mean

(mg/kg)

2.5

Baseline
Mean+3SD

(mg/kg)

54

Discussion of Results

All soil sample results were below the BL+3SD at
upgradient and downgradient locations.

Cadmium
(Cd)

1.0

1.0

1.0

All soil sample results were below the BL+3SD at
upgradient and downgradient locations.

Chromium
(Cn

20.0

20.0

20.0

All soil sample results were below the BL+3SD at
upgradient and downgradient locations.

Cobalt (Co)

5.0

5.0

5.0

The upgradient sample from station P4-13 at surface
exceeded the BL+3SD at 5.3 mg/kg. In addition, the
downgradient sample from station P4-14 at depth
exceeded the BL+3SD at 5.7 mg/kg. Both
exceedances were within 3 times the baseline mean.
All remaining upgradient and downgradient results
were below the BL+3SD

Copper (Cu)

19.0

13.2

25.4

The upgradient sample from station P4-13 at surface
exceeded the BL+3SD at 28.0 mg/kg but was below
the baseline maximum of 28.3 mg/kg detected in
2011. All downgradient and remaining upgradient
results were below the BL+3SD

Lead (Pb)

10.0

10.0

26.1

All soil sample results were below the BL+3SD at
upgradient and downgradient locations.

Nickel (Ni)

9.2

9.4

18.5

All soil sample results were below the BL+3SD at
upgradient and downgradient locations.

Zinc (Zn)

16.1

15.0

15.0

The upgradient sample from station P4-13 at surface
exceeded the BL+3SD at 16 mg/kg. In addition,
downgradient samples from stations P4-14 and P4-15
at surface exceeded the BL+3SD at 22 and 24 mg/kg
respectively. All three exceedances were within 3
times the baseline mean. All upgradient and
remaining downgradient results were below the
BL+3SD

PCBs
(Total)

0.10

0.10

0.10

All soil sample results were below the BL+3SD at
upgradient and downgradient locations.

F1 (Cs-C10)

N/A

10.0

10.0

All soil sample results were below the BL+3SD at
upgradient and downgradient locations.

arcadis.com
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Parameter Background | Baseline Baseline Discussion of Results
Mean Mean+3SD

(mg/kg) (mg/kg)

All soil sample results were below the BL+3SD at
upgradient and downgradient locations.

N/A 18.5 60.2 The downgradient sample from stations P4-14 and
P4-16 at surface exceeded the BL+3SD at 200 and
67 mg/kg. respectively. It should be noted that the
PHC F3 exceedances are suspected to be caused by
natural BOCs. All upgradient and remaining
downgradient results were below the BL+3SD

N/A 50.0 50.0 All soil sample results were below the BL+3SD at
upgradient and downgradient locations.

F2 (C10-C16)

F3 (C16-Caa)

F4 (C34-Cso)

The results discussed in the previous table are presented on a series of graphs for each parameter in
Appendix D5.

6.3.2.3 Discussion of Soil Results and Trends

Upgradient samples at surface and depth were below the BL+3SD for all parameters with the exception of
cobalt, copper and zinc. The cobalt and zinc exceedances were detected in the surface sample collected
from upgradient station P4-13 but were both within three times the baseline mean, which could represent
natural variability. This is worth noting because the baseline mean for cobalt and zinc were set to the
analytical detection limit at the time of the site investigations and no standard deviation was calculated.
Furthermore, the 2019 cobalt and zinc exceedances are equal to and less than the concentrations detected
in 2015 and 2017. As such, the cobalt and zinc exceedances are not suspected to be an indication of
contaminant migration from an upgradient source.

The copper exceedance was also detected in the surface sample collected from upgradient station P4-13.
The copper concentration detected was 28.0 mg/kg and slightly exceeded the landfill's BL+3SD value for
copper of 25.4 mg/kg. However, the 2019 copper exceedance is below the baseline maximum for copper
of 28.3 mg/kg measured in 2011 at soil station P4-13. As such, the copper exceedance is also not
suspected to be an indication of contaminant migration from the landfill.

Downgradient soil results were below the BL+3SD for all analytes with the exception of cobalt, zinc and
PHC F3 parameters. The cobalt and zinc exceedances detected in downgradient samples were within 3
times the baseline means for both parameters and likely represent natural variability given that the baseline
mean for cobalt and zinc were set to the analytical detection limit at the time of the site investigations and
no standard deviation was calculated. The PHC F3 exceedances detected in downgradient samples from
stations P4-14 and P4-16 are likely caused by natural biogenic organic compounds based on the organic
material observed in the samples and a review of the sample’s PHC F2 and F3b concentrations. As such,
these cobalt, zinc and PHC F3 exceedances are not suspected to be an indication of contaminant migration
from the landfill.

A trend evaluation for the Station Area Landfill -West was not completed as part of the 2019 monitoring
program as less than seven sampling events worth of soil data has been collected to date.

arcadis.com
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Overall, the landfill seems to be performing well and there is no indication of contaminant migration from
the landfill at this time based on the existing soil data

6.3.3 Groundwater Sampling

No groundwater monitoring wells are present at the Station Area Landfill — West; therefore, no groundwater
sampling or analysis was conducted as part of the 2019 monitoring program.

6.3.4 Thermal Monitoring

No thermistors are present at the Station Area Landfill — West; therefore, no thermal monitoring was
conducted as part of the 2019 monitoring program.

6.4 Overall Landfill Performance, Conclusions and
Recommendations

As the 2019 monitoring program is only the fourth monitoring program to have been conducted at the Station
Area Landfill - West, trends in soil concentrations have not been evaluated. However, based on the limited
chemical data collected to date and observations made during the 2019 field program, the landfill appears
to be performing as intended with no indications of potential contaminant migration.

Based on this review, it is recommended to continue the long-term monitoring of soils as planned and the
performance of the landfill be re-evaluated once seven monitoring events worth of data are available.

Based on the results of the visual inspection, the Station Area Landfill — West performance is acceptable.
No remedial work or deviations from the monitoring plan are recommended at this time.

Based on the results of the 2019 monitoring program, the overall performance of the Station Area Landfill
— West is acceptable.
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Sample ID Location | Year | Monitoring | Monitoring | Depth As* Cd* e Co* Cu Pb* Ni* *  |Totalpce*| F1* F2* F3 Fa*
Year Phase C6-C10 | C10-C16 | C16-C34 | C34-C50 LEG E N D
(em) (mg/kg) | (mg/kg) | (meskg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mefkg) | (mg/kg) | (mg/kg) | (mg/ke) -
P4-17 surface - downgradient
13-09405 P4-17 2013 1 Phase | 0-10 3.9 <0.5 10.8 4.6 9.5 15.4 10.2 59 <0.02 <5 <10 <50 <50
P415-17A P4-17 2015 3 Phase| 0-15 3.9 0.03 9.5 4.3 7.2 13.3 9.3 5.0 <0.05 <10 <40 <40 <40 [ ] MONITORING SOIL SAMPLE LOCATION
P417-17A P4-17 2017 5 Phasel 0-15 5.1 0.04 106 43 7.6 12.0 10.0 5.0 <0.05 <10 <50 <50 <100 N
P4-17A P4-17 2019 7 Phase Il 0-15 3.3 <0.050 8.1 45 9.1 11 9,5 a3 <0.01 <7.0 <4.0 <8.0 60 || 6 BODY OF WATER
P4-17 depth - downgradient N
13-09406 P4-17 2013 1 Phase| 30-40 3.7 <0.5 10.2 4.4 8.8 11.9 9.8 < <0.02 < <10 <50 <50
P415-178 P4-17 2015 3 Phasel 40-50 4.0 0.03 9.0 3.9 7.2 11.6 8.8 40 <0.05 <10 <40 <40 <40
P417-178 P4-17 2017 5 Phasel 40-50 4.6 0.03 10.6 5.1 9.5 13.1 12.1 6.0 <0.05 <10 <50 <50 <100
P4-17B p4-17 2019 7 Phasell : 40-50 3.6 <0.050 8.8 4.9 9.5 10 10 5.1 <0.01 <7.0 <4.0 <8.0 <6.0
\ Taay/ /
Sample ID Location | Year |Monitoring | Monitoring| Depth As* cd* cr® Co* Cu Pb* Ni* In*  |Totalpce*| F1* F2* F3 Fa*
Year Phase C6-C10 | C10-C16 | C16-C34 | C34-C50
(cm) (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (me/kg) | (mg/kg)
P4-16 surface - downgradient
13-09403 P4-16 2013 1 Phase | 0-10 4.3 <0.5 195 5.4 13.3 12.9 12.2 5.8 <0.02 <5 <10 <50 <0
P415-16A P4-16 2015 3 Phase | 0-15 1.1 0.15 3.7 15 5.9 3.1 3.9 4.0 <0.05 <10 <40 56 <40
P417-16A P4-16 2017 5 Phase | 0-15 4.1 0.02 153 4.9 1238 12.0 116 5.0 <0.05 <10 <50 <50 <100
P417-BD8 (Dup) P4-16 2017 5 Phase | 0-15 4.1 0.03 15.2 5.1 14.9 12.6 1.7 5.0 <0.05 <10 <50 <50 <100
P4-16A P4-16 2019 7 Phasell 0-15 2.6 <0.10 9.3 3.9 10 9.3 8.4 3.5 <0.01 <7.0 4.6 67 16
P4-16 depth - downgradient
13-09404 P4-16 2013 1 Phase | 30-40 2.7 <0.5 18.3 3.5 14.0 13.6 10.3 <5 <0.02 <5 <10 <50 <50
P415-16B P4-16 2015 3 Phase | 40-50 3.8 0.03 117 4.5 9.9 9.7 9.5 4.0 <0.05 <10 <40 <40 <40 §
P417-168 P4-16 2017 5 Phasel 40-50 4.4 0.03 14.0 5.0 125 12.5 10.9 5.0 <0.05 <10 <50 <50 <100
P4-168 P4-16 2019 7 Phasell | 40-50 3.6 <0.050 10 5.0 11 11 M, 3.9 <0.05 <7.0 <4.0 40 8.4
\ N
sample ID Location Year | Monitoring | Menitoring [ Depth As* cd* o+ Co* Cu Pb* Ni* Zn*  |Total PCB* EL¥* F2* F3 F4*
Year Phase C6-C10 | C10-C16 | C16-C34 | C34-C50
416 (em) (mg/kg) | (mg/kg) | (me/kg) | (mgke) | (mg/ke) | (me/kg) | (mg/kg) | (mglkg) | (mgrkg) | (mg/kg) | (meskg) | (mg/kg) | (mg/ke)
—7' P4-15 surface - downgradient
13-09400 P4-15 2013 1 Phasel| 0-10 3.2 <0.5 16.3 5.0 10.8 10.0 10.3 73 <0.02 <5 <10 <50 <0
13-09401 (Dup) P4-15 2013 1 Phasel 0-10 3.3 <0.5 16.6 5.1 10.8 9.0 10.5 77 <0.02 <5 <10 <50 <50
P415-15A P4-15 2015 3 Phase| 0-15 3.9 0.04 14.3 54 10.6 9.7 10.9 7.0 <0.05 <10 <40 <40 <40
P415-BD5 (Dup) P4-15 2015 g Phase | 015 3.9 0.04 13.2 5.5 119 9.8 12.0 8.0 <0.05 <10 <40 <40 <40
P415-15A (Interlab) i P4-15 2015 3 Phase| 0-15 3.2 <0.05 13.0 4.9 18.0 11.0 10.0 <10 <0.01 <12 <10 <50 <50
P417-15A P4-15 2017 5 Phase| 0-15 4.4 0.11 13.9 5.4 iz 114 12.2 15.0 <0.05 <10 <50 <50 <100
P4-15A P4-15 2019 7 Phase Il 0-15 2.3 0.14 7.9 3.4 12 11 7.4 24 <0.01 <7.0 3.4 44 5 /
P4-15 depth - downgradient
13-09402 P4-15 2013 1 Phase| 30-40 35 <0.5 17.4 52 11.2 10.0 10.5 74 <0.02 <5 <10 <50 <50
P415-158 P4-15 2015 3 Phasel 40-50 4.6 0.03 16.2 6.2 117 10.0 12.4 70 <0.05 <10 <40 59 181
P417-15B P4-15 2017 5 Phasel 40-50 4.3 0.03 18.1 5.9 11.9 9.4 13.7 7.0 <0.05 <10 <50 <50 <100
\ P4-158 P4-15 2019 7 Phase Il 40-50 3.2 <0.050 11 5.0 11 9.1 10 7.0 <0.01 7.0 20 13 <39 Legend for Tables
Writs \\\ XX sample exceeds baseline mean
¥ XX sample exceeds baseline mean +3x SD
P4-130 /ﬂ N/A not analyzed
ped|
Sample ID Location Year | Monitoring | Menitoring [ Depth As* cd* cr* Co* Cu Pb* Ni* Zn*  |[Total PCB* F1* F2* F3 Fa* Meters
/ Year Phase C6-C10 | C10-Cl6 | C16-C34 | C34-C50 3|0 ? 3|0 6|0
N\ ~ (cm) (mg/kg) | (mg/kg) | (me/kg) | (mgke) | (me/kg) | (me/kg) | (mg/kg) | (mgfkg) | (megskg) | (metkg) | (merkg) | (mg/kg) | (mefke) |_|
\ P4-13 surface - upgradient
STATION AREA LANDFILL sampling error P4-13 2013 1 Phase | 0-10 1:1600
WEST (LOBE A) P415-13A P4-13 2015 3 Phase | 0-15 2.9 0.02 117 7.2 35.2 5.7 134 18.0 <0.05 <10 <40 <40 <40 /
P417-13A P4-13 2017 5 Phase | 0-15 4.0 0.06 14.4 5.3 18.8 10.0 14.6 17.0 <0.05 <10 <50 <50 <100
WP4-14 P4-13A P4-13 2019 7 Phase Il 0-15 2.9 <0.050 14 5.3 28 7.2 14 16 <0.01 <7.0 3.9 30 s M 2 FINAL 2020.03.10 RF R c6
P4-13 Depth - upgradient
sampling error P4-13 2013 1 Phase | 30-40 NO. VERSION DATE PAR |VERIF.|APPR.
P415-138 P4-13 2015 3 Phasel 40-50 4.1 0.02 12.1 4.6 10.5 10.5 9.9 6.0 <0.05 <10 <40 <40 <40
P417-138 P4-13 2017 5 Phase | 40-50 4.7 0.02 11.2 4.8 12.3 10.7 10.3 7.0 <0.05 <10 <50 <50 <100
P4-13B P4-13 2019 7 Phasell | 40-50 3.6 <0.050 9.0 5.0 9.7 18 10 5.0 <0.01 <7.0 <3.0 15 <4.7
\/
sample ID Location | Year [Monitoring [ Monitoring | Depth As* cd* % Co* Cu Pb* Ni* n*  |[Total PCB* /Fl* ( F2* F3 E4* o o Dérense v
Year Phase C6-C10 | C10-C16 | C16-C34 | C34-C50 Defence Construction Canada
(cm) (mg/kg) | (me/kg) | (me/kg) | (mgke) | (me/kg) | (mekg) | (me/kg) | (mglke) | (mg/kg) | (mg/kg) | (mgrkg) | (me/kg) | (me/kg)
P4-14 surface - downgradient
13-09397 P4-14 2013 1 Phasel 0-10 2.8 <0.5 8.5 3.3 11.8 11.5 7.1 216 <0.02 <5 <10 80 80 H
P415-14A P4-14 2015 3 Phasel 0-15 3.4 0.07 10.7 4.2 10.8 9.8 8.6 12.0 <0.05 <10 <40 <40 <40 COLLECTION OF
P417-14A P4-14 2017 5 Phasel 0-15 2.7 0.07 7.7 2.9 8.8 8.7 5.8 19.0 <0.05 <10 <50 <50 <100
P4-14A P4-14 2019 7 Phase Il 0-15 24 0.13 5.9 3.2 2.0 6.5 5.9 22 <0.03 <25 9.5 200 45 LANDFILL MONITORING DATA
P4-14 Depth - downgradient PIN-4, BYRON BAY, NUNAVUT
13-09399 P4-14 2013 i Phasel 30-40 2.5 0.5 10.5 3.3 10.6 9.2 7.5 13.9 <0.02 <5 <10 <50 <50
P415-148 Pa-14 2015 3 Phase | 4050 4.8 0.04 17.4 6.9 12.8 11.1 12.9 7.0 <0.05 <10 <40 <40 <40
P417-14B P4-14 2017 5 Phasel 40-50 3.1 0.06 10.1 3.2 10.0 8.2 8.1 11.0 <0.05 <10 <50 <50 <100 STATION AREA LAN DF”—L'WEST
P4-148 P4-14 2019 7 Phasell i 40-50 3.8 0.066 12 5.7 13 10 11 2.6 <0.01 <7.0 5.1 53 12 201 9 SO|L ANALYT|CAL RESULTS

R As cd* ar* co* Cu Pb* Ni zn*  [Totalpce*| F1* F2* F3 Fa
PIN-4 Station Area Landfill ce-c10 | c10-ci6 | c16-c34 | €34-C50
(mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mgkg) | (mgkeg) | (me/keg) | (mae/kg) | (mg/kg) | (me/kg) | (mgrkg) | (me/kg) | (merkg)
Background Data -ArithmeticMean 15 1.0 20.0 5.0 19.0 100 9.2 16.1 0.10 N/A N/A N/A N/A
Baseline Data - Arithmetic Mean 2.5 1.0 20.0 5.0 13.2 10.0 9.4 15.0 0.10 10.0 10.0 18.5 50.0
Baseline Data -Standard Deviation 1.0 0.0 0.0 0.0 4.1 5.4 3.0 0.0 0.00 0.0 0.0 13.9 0.0
line Data Mean +3 54 1.0 20.0 5.0 25.4 26.1 18.5 15.0 0.10 10.0 10.0 60.2 50.0
*If baselineor background mean was limit, the mean has been modified to match the detection limit value.
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LONG-TERM LANDFILL MONITORING - PIN-4 FORMER DEW LINE SITE

7/ PIN-4: USAF LANDFILL

7.1 Landfill Description

The USAF Landfill is located about 300 m south of the Station Area at the base of a bedrock ridge. An
access road has been built over the bedrock ridge from the Station Area northeast of the landfill, however,
the landfill is most easily accessed from the south by the airstrip. The landfill was constructed during site
closure and was in use during the 1993 assessment visit. Upgradient of the USAF Landfill along the
bedrock ridge, the slope is very steep, with some bedrock exposure. At the base of the ridge and throughout
the landfill, the grade is subdued.

The remediation of this landfill involved the removal of all surface debris and the placement of an additional
0.5 m of clean fill over top.

The long-term monitoring plan for the USAF landfill consists of visual monitoring and periodic collection of
soil samples. The landfill layout, visual observations and photographic locations are presented on Figure
PIN-4.6A located at the end of this landfill section.

7.2 Summary of Work Conducted

7.21 Visual Inspection

A visual inspection was completed at the USAF Landfill on 23 August 2019. The visual inspection of the
landfill was completed with no deviations from the accepted work plan.

7.2.2 Soil Sampling

Soil sampling at the USAF was conducted on 23 August 2019 and consisted of the collection of eight soil
samples from four soil sample stations (P4-18, P4-19, P4-20 and P4-21). The following table outlines the
soil sampling activities conducted at the USAF Landfill.

Table 7-1: Summary of Work Conducted by Soil Sampling Location — USAF Landfill

Sample Location | Sample ID Sample Depth Notes
(mbgs)

P4-18 P4-18A 0-0.15 Loamy sand and gravel, some cobble, greyish brown,
(upgradient) ' moist
P4-18B 04-05 Loamy sand and gravel, some cobble, greyish brown,
' ' moist
P4-19 P4-19A 0-0.15 Loamy sand and gravel, some cobble, trace organics,
(downgradient) ' rootlets, greyish brown, moist
P4-19B 04-05 Gravel, some cobbles, trace sandy loam, greyish
' ' brown, moist

arcadis.com
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(mbgs)

Sample Location | Sample ID Sample Depth Notes

P4-20 P4-20A 0-0.15 Loamy sand, some gravel and cobbles, trace organics,
(downgradient) ' rootlets, greyish brown, moist
P4-20B 04-05 Loamy sand, trace gravel and cobble, greyish brown,
' ' moist
P4-21 P4-21A 0-0.15 Loamy sand, some gravel and cobbles, organics,
(downgradient) ' rootlets, greyish brown, moist
P4-21B 04-05 Loamy sand and gravel, some cobble, greyish brown,
' ' moist

7.2.3 Groundwater Sampling

No groundwater monitoring wells are present at the USAF Landfill; therefore, no groundwater sampling was
performed as part of the 2019 monitoring program.

724 Thermal Monitoring

No thermistors are present at the USAF Landfill; therefore, no thermal monitoring was performed as part of
the 2019 monitoring program.

7.3 Results of the Monitoring Program

7.3.1 Visual Inspection

The visual inspection was conducted in compliance with Section 5.2 of the TOR and details are provided
below in the following Sections 7.3.1.1 through 7.3.1.5. Figure PIN-4.6A presents the visual inspection
findings and photographic locations.

Of note are the modified dimensions of the toe of the landfill. During the current monitoring event, a new
line denoting the toe of this landfill was recorded using the DGPS on-site. This line is considered to more
accurately reflect the structural toe of the landfill — the actual base of the slope which begins at the landfill
crest. The toe denoted on previous figures extends some distance past this inflection point, into the flat
terrain surrounding the landfill. Though this extended area appears to be borrow material placed during
landfill construction, its grade and gradient are very similar to the surrounding undeveloped area.

7.3.1.1 Inspection Checklist

The visual was completed as per the TOR and the visual inspection checklist is included below.

arcadis.com
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Table 7-2: Visual Inspection Checklist — USAF Landfill

SITE NAME: PIN-4 Byron Bay

LANDFILL DESIGNATION: USAF Landfill

LANDFILL TYPE: Regraded

DATE OF INSPECTION: 23 August 2019

WEATHER CONDITIONS: Intermittent sun. Windy and cool..

DATE OF PREVIOUS INSPECTION: 14 August 2017

INSPECTED BY: Ryan Janzen

REPORT PREPARED BY: Ryan Janzen

The inspector represents to the best of their knowledge that the following statements and
observations are true and correct and to the best of the preparer’s actual knowledge, no material
facts have been suppressed or misstated.

arcadis.com
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Table 7-2: Visual Inspection Checklist — USAF Landfill

= GPS Coordinates Extent Photographic Records
= a
Checklist o Feature . Northing/Easting Length § Width Depth RN o Comparison with Historical | Severity Rating/ (photo rgferenge,
Iltem g Number ARl e (m) ()] (m) 9 . DIESE [P Observations Additional Comments .Ioca.tlon, VIS (OO
o (Taken from Centre of Landfill direction, feature of note,
Feature Surface scale)
Settlement Y C NE crest, towards E corner. 7628618.768, 577347.561 1.9 1.3 0.1 <1% Minor depression. Consistent. Acceptable. USAF_12, 13
Erosion
Lateral N
Movement
Frost Action
Sloughing
Cracking Y B Across main body. 7628611.716, 577327.649 125 005 Unknown  <1% lension crack orthogonal to ooy Acceptable. USAF_7, through 9
structure long axis.
Cracking Y D SW slope, parallel to SW crest.  7628585.401, 577289.003 12.5 0.05 Unknown  <1% ;‘:333& féﬁ;kagirsthog"“a' ©© NEW OBSERVATION. Acceptable. USAF_21 through 23
Animal
N
Burrows
Vegetation N
Establishment
Staining N
Vegetation N
Stress
Dry ‘seepage channels'.
PSo eir?tps a(%?) These are not considered an USAF_17 through 20
Ponded N A SE slope, S quadrant. 7628588.023, 577305.589 NA NA NA <1% observable feature and are Feature not observed. Feature not observed. (n_o ted area)
Water only included for consistency

with previous reports.

Debris and/or
Liner N
Exposed

Presence &
Condition of
Monitoring
Instruments

Features of
Note/Other
Relevant
Observations N
(e.g., signs of
activity,
ruts...)

Notes:

- UTM Zone is 12 North for all GPS co-ordinates.

arcadis.com
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7.3.1.2 Preliminary Stability Assessment

The Preliminary Stability Assessment for the USAF Landfill was conducted on 23 August 2019 as per the
TOR and the results are provided below.

Table 7-3: Preliminary Stability Assessment — USAF Landfill

Feature Severity Rating Extent

Settlement Acceptable Isolated
Erosion Not Observed None
Lateral Movement Not Observed None
Frost Action Not Observed None
Sloughing Not Observed None
Cracking Acceptable Occasional
Animal Burrows Not Observed None
Vegetation Establishment Not Observed None
Staining Not Observed None
Vegetation Stress Not Observed None
Seepage / Ponded Water Not Observed None
Debris and/or Liner Exposure Not Observed None
Other Not Observed None
Overall Landfill Performance Acceptable

Note: please refer to Performance/Severity rating reference guide in Section 2.1.3.1 above.

7.3.1.3 Photographic Records

The detailed photographic record for the USAF Landfill has been completed as per Section 5.5 of the TOR
and is included as Appendix H. The Photographic Record contains an index of photographs collected; full
sized photographs are contained as a separately appended CD/DVD-ROM. Figure PIN-4.6A illustrates
the photograph locations and directions.

arcadis.com
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7.3.1.4 Trend Analysis

Atrend analysis was conducted with regards to observations made during the visual inspection of the USAF
Landfill. The following outlines the results of the visual trend analysis. Features where no significant
change was observed are not included here.

Table 7-4: Visual Inspection Trends — USAF Landfill

hecklist Feat . . . . .

CHECKIIS Setiie Comparison with Historical Observations

Item Number

Cracking D New observation.
Some minor colour variations in the pattern of the previously noted features are visible

Seepage . . . . )

Points A in the cover material, but these are not considered to constitute an observable landfill
feature. Feature not observed.

7.3.1.5 Discussion of Results/Trends

A comparison of the visual inspection results of the 2017 and 2019 monitoring events at the USAF Landfill
indicates that previously noted features remain consistent in size and that a new tension crack has
developed. The width of the tension cracking precludes it from being considered a structural concern at
the current time, but care to record accurate measurements of these features should be taken in future
monitoring events. The former seepage area (Feature A) exhibits minor colour variations in the cover
material consistent with the patterns previously noted, however, there are no grade disruptions, no visible
evidence of current or historic water accumulation or erosive action, no structural impacts, and no notable
aspects with regards to this feature — as such, it is considered not observed during this monitoring event.
The results of the visual inspection and the observed trends indicate that the performance of the landfill is
acceptable.

7.3.2 Soil Sampling

Soil sampling of the USAF Landfill was conducted on 23 August 2019. The soil sampling was conducted
in compliance with Section 5.3.1 and 5.3.2 of the TOR and details are provided below in the following
sections.

7.3.2.1 Laboratory Analytical Results

A total of eight soil samples were collected from four soil sampling stations at the USAF Landfill and
analysed for inorganic elements (arsenic, cadmium, chromium, cobalt, copper, nickel, and zinc), total PCBs,
and Petroleum Hydrocarbons (PHC F1, F2, F3, and F4).

Current and historical analytical results are presented in Table 5 in the tables section of this report
immediately following the main text. The laboratory certificates of analysis and chain of custody forms are
presented in Appendix B of this report. Figure PIN-4.6B, located at the end of this landfill section, presents
a summary of current and historical soil analytical results.

arcadis.com
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7.3.2.2 Summary of Soil Results

The soil results for 2019 are presented in the following table. The background and baseline mean are
presented for information purposes. The discussions are focused on the comparison of the results to the
BL+3SD.

Table 7-5: Evaluation of Results by Parameter — USAF Landfill

Baseline Discussion of Results

Mean+3SD

Parameter Background | Baseline

(mg/kg)

(mg/kg)
. 15 29 5.6 All soil sample results were below the BL+3SD at
Arsenic (As) . . .
upgradient and downgradient locations.
Cadmium 1.0 1.0 1.0 All soil sample results were below the BL+3SD at
(Cd) upgradient and downgradient locations.
Chromium 20.0 20.0 20.0 All soil sample results were below the BL+3SD at
(Cr) upgradient and downgradient locations.
5.0 5.0 5.0 The downgradient sample from station P4-21 at depth
exceeded the BL+3SD at 5.3 mg/kg but was within 3
Cobalt (Co) times the baseline mean. All upgradient and
remaining downgradient results were below the
BL+3SD
19.0 12.5 29.4 All soil sample results were below the BL+3SD at
Copper (Cu) . . .
upgradient and downgradient locations..
10.0 10.0 10.0 The upgradient sample from station P4-18 at surface
exceeded the BL+3SD at 11 mg/kg but was within 3
Lead (Pb) times the baseline mean. All upgradient and
remaining downgradient results were below the
BL+3SD
Nickel (Ni) 9.2 12.3 19.5 All soil sample results were below the BL+3SD at
upgradient and downgradient locations.
Zinc (zn) 16.1 15.0 15.0 All soil sample results were below the BL+3SD at
upgradient and downgradient locations.
PCBs 0.10 0.10 0.10 All soil sample results were below the BL+3SD at
(Total) upgradient and downgradient locations.
N/A 10.0 10.0 All soil sample results were below the BL+3SD at
F1 (Cs-C10) . . .
upgradient and downgradient locations.
N/A 10.0 10.0 All soil sample results were below the BL+3SD at
F2 (C10-Cu6) . . .
upgradient and downgradient locations.
N/A 50.0 50.0 All soil sample results were below the BL+3SD at
F3 (C16-Caa) ) . .
upgradient and downgradient locations.
N/A 50.0 50.0 All soil sample results were below the BL+3SD at
F4 (C34-Cso) . . .
upgradient and downgradient locations.

The results discussed in the previous table are presented on a series of graphs for each parameter in
Appendix D6.

arcadis.com
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7.3.2.3 Discussion of Soil Results

Upgradient samples at surface and depth were below the BL+3SD for all parameters except lead. The lead
exceedance was detected in the surface sample collected from upgradient station P4-18 but was within
three times the baseline mean. This is worth noting because the baseline mean for lead was set to the
analytical detection limit at the time of the site investigations and no standard deviation was calculated.
Furthermore, the concentration of lead detected in the surface sample collected from station P4-18 in 2019
is less than both the maximum baseline and background concentration for lead at this landfill. As such, the
lead exceedances likely represent natural variability and is not suspected to be an indication of contaminant
migration from an upgradient source.

Downgradient soil results were below the BL+3SD for all analytes except cobalt. Similar to the lead
exceedance, the cobalt concentration detected was below the maximum baseline and background
concentration for cobalt at this landfill. In addition, the cobalt exceedance was within 3 times the baseline
means for the parameter which was also set to the analytical detection limit at the time of the site
investigations and no standard deviation was calculated. As such, the cobalt concentration likely represents
natural variability and is not suspected to be an indication of contaminant migration from the landfill.

A trend evaluation for the USAF Landfill was not completed as part of the 2019 monitoring program as less
than seven sampling events worth of soil data has been collected to date.

Overall, the landfill seems to be performing well and there is no indication of contaminant migration from
the landfill at this time based on the existing soil data.

7.3.3 Groundwater Sampling

No groundwater monitoring wells are present at the USAF Landfill; therefore, no groundwater sampling or
analysis was conducted as part of the 2019 monitoring program.

7.3.4 Thermal Monitoring

No thermistors are present at the USAF Landfill; therefore, no thermal monitoring was conducted as part
of the 2019 monitoring program.

7.4 Overall Landfill Performance, Conclusions and
Recommendations

As the 2019 monitoring program is only the fourth monitoring program to have been conducted at the USAF
Landfill, trends in soil concentrations have not been evaluated. However, based on the limited chemical
data collected to date and observations made during the 2019 field program, the landfill appears to be
performing as intended with no indications of potential contaminant migration.

Based on this review, it is recommended to continue the long-term monitoring of soils as planned and the
performance of the landfill be re-evaluated once seven monitoring events worth of data are available.

Based on the results of the visual inspection, the USAF Landfill performance is acceptable. Care should
be taken during future monitoring events to record accurate measurements of the noted tension cracking,

arcadis.com
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however, in their current state (i.e. narrow cracks) these features are not considered a structural concern
at this time. No remedial work or deviations from the monitoring plan are recommended at this time.

Based on the results of the 2019 monitoring program, the overall performance of the USAF Landfill is
acceptable.
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Sample ID Location | Year | Monitoring | Monitoring| Depth As* cd* Cr* Co* Cu Pb* Ni* zn*  [TotalPce*| F1* F2* F3 Fa* LEGEN D
Year Phase C6-C10 | C10-C16 | C16-C34 | €34-C50 v
(em) (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (merkg) | (meg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mghkg) | (mg/ke) | (mg/kg) | (meg/kg)
P4-18 surface - upgradient
1309407 P4-18 2013 i Phase | 0-10 4.0 <0.5 9.6 3.9 8.1 12.1 5.0 5.8 <0.02 <10 <10 <50 <50 [ MONITORING SOIL SAMPLE LOCATION
P415-18A P4-18 2015 3 Phase | 0-15 4.7 0.02 10.5 4.0 7.3 9.9 9.1 4.0 0.05 <10 <40 <40 <40
P417-18A P4-18 2017 5 Phase | 0-15 5.2 0.02 10.0 4.2 8.1 13.2 9.2 6.0 <0.05 <10 <50 <50 <100
P4-18A P4-18 2019 7 Phase ll 0-15 3.6 <0.050 8.4 3.5 8.1 11 7.6 5.1 0.01 <7.0 <2.0 9.3 <39
P4-18 depth - upgradient
13-09409 P4-18 2013 1 Phase | 30-40 4.0 <0.5 9.8 3.8 7.9 11.9 8.3 5.6 <0.02 <5 <10 <50 <50
P415-188 P4-18 2015 3 Phase | 40-50 4.3 0.02 10.4 4.0 7.9 30.9 8.8 5.0 <0.05 <10 <40 <40 <40
v P417-188 P4-18 2017 5 Phase | 40-50 5.3 0.02 10.0 43 8.6 10.9 9.2 6.0 <0.05 <10 <50 <50 <100
(C:}\ P4-188 P4-18 2019 7 Phasell | 4050 3.1 <0.050 7.9 3.2 6.2 8.3 6.9 5.3 <0.01 <7.0 <4.0 <8.0 <6.0
(')
[
% Sample ID Location | Year | Monitoring | Monitoring | Depth As* Cd* Cr= Co* Cu Pb* Ni* Zn*  |TotalPCB*|  FL* F2* F3 F4*
% Year Phase C6-C10 | C10-C16 | C16-C34 | €34C50
(cm) (mg/kg) | (mg/kg) | (mg/kg) | (mg/ke) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mgrkg) | (mg/kg) | (merkg) | (mefkg)
7 P4-19 surface - downgradient
- v 1309410 P4-19 2013 1 Phase | 0-10 3.3 <0.5 1241, 5.4 11.0 13.5 14.1 11.9 <0.02 <5 <10 <50 <50
7 S0 2 13-09411 (Dup) P4-19 2013 1 Phasel 0-10 3.6 <0.5 12.3 5.7 11.6 30.6 14.8 10.4 0.02 <5 <10 <50 <50
- /
// - /’/ P415-19A P4-19 2015 3 Phase | 0-15 3.9 0.04 11.2 5.4 10.5 12.8 13.9 8.0 <0.05 <10 <40 <40 <40
Aol ) - s~ P417-19A P4-19 2017 5 Phase | 0-15 4.0 0.04 12.7 5.2 10.2 8.1 14.4 8.0 .05 <10 <50 <50 <100
7 “ A - X" \ P4-19A P4-19 2019 7 Phase Il 0-15 3.2 <0.050 9.4 48 11 7.8 13 7.3 €0.01 <7.0 <2.0 20 <39
7 //,/' _— 2 P4-19 depth - downgradient
// / b /// 1309412 P4-19 2013 1 Phase | 3040 3.4 <0.5 11.5 5.6 11.5 11.1 14.6 9.0 0.02 <5 <10 <50 <50
s e //‘ P e P415-198 P4-19 2015 3 Phase | 4050 3.8 0.02 133 5.6 12.9 8.4 17.5 6.0 <0.05 <10 <40 <40 <40
o % - - 7 P417-198 P4-19 2017 5 Phase | 4050 43 0.04 13.4 5.7 11.4 9.3 16.0 9.0 <0.05 <10 <50 <50 <100
s //‘ - // /// P4-198 P4-19 2019 7 Phasell | 40-50 3.3 <0.050 EX 5.0 11 7.7 12 6.3 <0.01 <7.0 <4.0 11 <6.0
g -
o Al /// \ \
< -~ // e m—
s e Sample ID Location Year | Monitoring | Monitoring| Depth As* cd* Cr Co* Cu Pb* Ni* zn*  |TotalPcB*| F1* R2* F3 S
/// > -~ // Year Phase C6-C10 | C10-C16 | C16-C34 | €34-C50
= /,// > g (cm) (mg/kg) | (mg/kg) | (me/kg) | (me/ke) | (me/kg) | (me/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (me/kg) | (me/kg) | (me/ke)
P - =
i P4-20 surface - downgradient
//// ! /»/ pa—19M 1309413 P4-20 2013 1 Phase | 0-10 3.4 <0.5 11.7 4.4 9.2 9.4 11.7 8.3 0.02 < <10 <50 <50
ey 7 P415-20A P4-20 2015 3 Phase | 0-15 4.0 0.05 12.5 5.2 10.7 9.5 14.1 10.0 <0.05 <10 <40 <40 <40
e T P417-20A P420 2017 5 Phasel | 015 38 | o004 | 111 4.6 9.2 74 120 9.0 005 | <10 <50 <50 <100 Legend for Tables
/,/ P ~ P417-BD6 (Dup) P4-20 2017 5 Phase | 0-15 4.3 0.04 11.0 5.3 10.8 8.6 13.2 10.0 0.05 <10 <50 <50 <100
/'/ Y /./ P4-204 P4-20 2019 2 Phase II 0-15 a5 <0.050 11 5.0 11 8.6 12 9.7 <0.01 <7.0 2.4 34 8.5 XX sample exceeds baseline mean
~ s P4-20 depth - downgradient "
e b2 13.00414 420 | 2013 1 Phase| | 3040 33 <05 111 4.0 8.8 8.7 115 74 0.02 = <10 <0 <50 XX sample exceeds baseline mean +3x SD
> - P415-208 P4-20 2015 3 Phase | 4050 3.3 0.02 10.5 4.2 8.0 7.1 11.9 6.0 <0.05 <10 <40 <40 <40 N/A not analyzed
= P417-208 P4-20 2017 5 Phase | 40-50 4.2 0.04 11.1 4.7 9.6 7.9 12.7 9.0 <0.05 <10 <50 <50 <100
USAF LANDFILL P4-208 P4-20 2013 7 Phasell | 40-50 3.4 <0.050 10 4.8 9.6 7.9 13 7.2 <0.01 <7.0 <3.0 26 7.9
Sample ID Location Year Monitoring | Monitoring | Depth As* cd* cr= Co*® Cu Pb* Ni* Zn* Total PCB* F1* 2+ F3 A+ 15 0 Meters 15 20
Year Phase C6-C10 C10-C16 | C16-C34 | C34-C50 | | | |
W F4-20 (cm) (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mglkg) | (mglkg) | (mg/kg) | (mg/kg) | (mg/kg) | (me/kg) | (mglkg) | (mg/kg) | (mg/kg) |—| |_| |—|
P4-21 surface - downgradient
1309415 P4-21 2013 1 Phasel 0-10 34 <0.5 12.1 4.7 9.9 9.3 13.0 9.1 <0.02 <5 <10 <50 <50 1:700
P415-21A P4-21 2015 Phasel 0-15 3.6 0.03 11.9 5.0 9.8 8.0 14.3 7.0 <0.05 <10 <40 <40 <40
P415-BD4 (Dup) P4-21 2015 3 Phasel 0-15 3.7 0.03 12.4 5.4 10.8 8.4 13.8 8.0 <0.05 <10 <40 <40 <40 2 FINAL 2020.03.10 RF R/ c6
P415-21A(Interlab) i  P4-21 2015 3 Phasel 0-15 3.1 <0.05 12.0 4.9 11.0 8.3 13.0 <10 <0.01 <12 <10 <50 <50
P417-21A pa-21 2017 5 Phasel 0-15 4.1 0.04 11.0 5.1 10.0 7.9 13.6 9.0 <0.05 <10 <50 <50 <100 NO. VERSION DATE PAR |VERIF.|APPR.
P4-21A P4-21 2019 & Phasell 0-15 3.2 <0.050 10 5.0 10 2.9 13 Pl <0.01 <7.0 <3.0 29 7.8
P4-21 depth - d gradient
WP421 13-09416 P4-21 2013 1 Phasel 30-40 3.5 <0.5 13.1 5.0 10.6 9.5 13.8 1 <0.02 <5 <10 <50 <50
P415-218 pa-21 2015 3 Phasel 40-50 4.0 0.03 12.5 6.1 11.4 8.7 16.0 7.0 <0.05 <10 <40 <40 <40 : ;
P417-218 Pa21 | 2017 5 phasel | 4050 4.1 0.03 108 5.6 10.7 7.9 14.6 8.0 0.05 <10 <50 <50 <100 Construction de Défense Canada
pa-218 pa-21 2019 7 Phasell | 40-50 3.3 <0.050 10 5.3 10 7.9 14 7.3 0.01 <7.0 <3.0 21 5.2 L. Defence Construction Canada
PIN-4, BYRON BAY, NUNAVUT
As cd* Cr* Co* Cu Pb* Ni zn*  [TotalpcB*| FL* F2* 73 F4 ‘ ' ‘ \I 2 c \D I S
PIN-4 USAF Landfill cec10 | c1o-c16 | c16-caa | cadcso
1050 Morrison Drive, Suite 201, Ottawa, Ontario, K2H 8K7
(mg/kg) | (mg/kg) | (mgkg) | (me/ke) | (mefkg) | (mg/kg) | (me/kg) | (me/kg) | (me/kg) | (me/kg) | (merkg) | (me/skg) | (me/ke) Office General +1 613 721 0555
Background Data - Arithmetic Mean 15 1.0 20.0 5.0 19.0 10.0 9.2 16.1 0.10 N/A N/A N/A N/A Metre 1 : 700 MARCH 2020
Baseline Data -Arithmetic Mean 2.9 1.0 20.0 5.0 12.5 10.0 12.3 15.0 0.10 10.0 10.0 50.0 50.0 -
Baseline Data - Standard Deviation 0.9 0.0 0.0 0.0 5.6 0.0 2.4 0.0 0.00 0.0 0.0 0.0 0.0 R. FLETCHER R. JANZEN C. GRAVELLE' P.ENG
Baseline Data Mean +3x Deviation 5.6 1.0 20.0 5.0 294 10.0 19.5 15.0 0.10 10.0 10.0 50.0 50.0
* Ifbaseline or background arithmetic mean was below the detection limit, the mean has been modified to match the detection limit value. 30000251 30000251-PIN-4.6 PL

FIGURE PIN-4.6B
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LONG-TERM LANDFILL MONITORING - PIN-4 FORMER DEW LINE SITE

8 PIN-4: TIER Il SOIL DISPOSAL FACILITY

8.1 Landfill Description

The Tier 1l Soil Disposal Facility is located west of the airstrip and is bound to the east by the access road
between the airstrip and the Station Area. The landfill cell was constructed with the placement of low
permeability, saturated borrow material placed into compacted berms, followed by the installation of a liner
system over the berms, along the landfill base, and over the landfill contents, and finished with the
placement of sufficient overlying site derived granular fill to promote the freezing of the landfill waste
contents. Four groundwater monitoring wells were installed at the landfill perimeter, and four thermistors
were installed within the landfill footprint.

The long-term monitoring plan consists of periodic visual monitoring, collection of soil and groundwater
samples and monitoring of subsurface ground temperatures of the landfill.

The Tier 1l Soil Disposal Facility layout, visual observations and photographic locations are presented on
Figure PIN-4.7A located at the end of this landfill section.

8.2 Summary of Work Conducted

8.2.1 Visual Inspection

A visual inspection was completed at the Tier 1l Soil Disposal Facility on 21 August 2019. The visual
inspection of the landfill was completed with no deviations from the visual inspection work plan.

8.2.2 Soil Sampling

Soil sampling at the Tier Il Soil Disposal Facility was conducted on 21 August 2019 and consisted of the
collection of eight soil samples from four soil sampling stations (MW-01, MW-02, MW-03 and MW-04). In
addition, two blind field duplicate samples (MW-09A and MW-10A) were collected at surface from stations
MW-01 and MW-04 respectively. The following table outlines the soil sampling activities conducted at the
Tier Il Soil Disposal Facility.

Table 8-1: Summary of Work Conducted by Soil Sampling Location — Tier Il Soil Disposal Facility

Sample Location | Sample ID Sample Depth Notes
(mbgs)

MW-01 MW-01A Loamy sand, some gravel, organics and rootlets,
. 0-0.15 X

(upgradient) brown, moist

MW-01B 0.4-05 Sandy loam, some gravel, trace cobble and organics,

) ) brown, moist

MW-02 MW-02A 0-0.15 Organics and rootlets, some sand and silt, blackish
(downgradient) ) brown, saturated (water at surface)

MW-02B Organics, sandy loam, some gravel, blackish brown,

0.4-05
saturated
MW-03 MW-03A Loamy sand, some angular gravel, trace organics,
. 0-0.15 .

(downgradient) rootlets, brown, moist

arcadis.com
8-1



LONG-TERM LANDFILL MONITORING - PIN-4 FORMER DEW LINE SITE

Sample Location | Sample ID Sample Depth
(mbgs)

Notes

MW-03B 0.4-05 Loamy sand, some gravel, trace organics, brown,
’ ’ saturated (water at 0.2 mbgs)
MW-04 MW-04A 0-0.15 Loamy sand, some gravel, trace organics, brown,
(downgradient) ' moist, rootlets
MW-04B 0.4-05 Sandy loam, some gravel, trace organics, brown,
’ ’ saturated (water ay 0.46 mbgs)

8.2.3

Groundwater Sampling

Groundwater monitoring at the Tier 1l Soil Disposal Facility was conducted on 21 August 2019 and consisted
of the inspection and groundwater sampling of four monitoring wells (MW-01, MW-02, MW-03 and MW-04).
One field duplicate sample (MW-09) was collected from well MW-01. The following table outlines the
groundwater sampling activities conducted at the Tier Il Soil Disposal Facility.

Table 8-2: Summary of Work Conducted by Monitoring Well — Tier Il Soil Disposal Facility

Monitoring Well ID

MW-01 (upgradient)

: Number of Groundwater
Observations
Samples Collected

Good condition

1 Parent +1 Duplicate

Ponded water approximately 0.1 m deep

MW-02 (downgradient) was observed around the well. 1
MW-03 (downgradient) Good condition 1
MW-04 (downgradient) Good condition 1

Monitoring well sampling logs are presented in Appendix F.

8.24

Thermal Monitoring

Four thermistors (VT-1, VT-2, VT-3 and VT-4) are present at the Tier Il Soil Disposal Facility. Each of the
thermistor installations was inspected and the data on each datalogger was downloaded. All four thermistor
dataloggers were reinstalled at the site with new batteries and desiccants. The following table summarizes
the 2019 thermal monitoring at the Tier Il Soil Disposal Facility.

Table 8-3 Summary of 2019 Thermal Monitoring at Tier |l Soil Disposal Facility

Thermistor ID Observations/Notes

VT-1 No issues observed.

VT-2 No issues observed.
An error was encountered when logger was connected to the field laptop. The

VT-3 cause of the error was suspected to be software related. Complete Memory
Transfer was completed. Logger memory was then cleared and reprogrammed.
Logger appeared functional upon departure.

VT-4 No issues observed.

arcadis.com
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LONG-TERM LANDFILL MONITORING - PIN-4 FORMER DEW LINE SITE

Thermistor inspection reports were filled out for each of the installations and are presented in Appendix E.

8.3 Results of the Monitoring Program

The following Sections 8.3.1 through 8.3.4 summarize the results of the PIN-4 monitoring program at the
Tier Il Disposal Facility.

8.3.1 Visual Inspection

The visual inspection was conducted in compliance with Section 5.2 of the TOR and details are provided
below in the following Sections 8.3.1.1 through 8.3.1.5. Figure PIN-4.7A presents the visual inspection
findings and photographic locations.

8.3.1.1 Inspection Checklist

The visual inspection was completed as per the TOR and the checklist is included below.

Table 8-4: Visual Inspection Checklist — Tier Il Soil Disposal Facility

SITE NAME: PIN-4 Byron Bay

LANDFILL DESIGNATION: Tier Il Soil Disposal Facility

LANDFILL TYPE: Tier Il

DATE OF INSPECTION: 21 August 2019

WEATHER CONDITIONS: Breezy and sunny.

DATE OF PREVIOUS INSPECTION: 14 August 2017

INSPECTED BY: Ryan Janzen

REPORT PREPARED BY: Ryan Janzen

The inspector represents to the best of their knowledge that the following statements and
observations are true and correct and to the best of the preparer’s actual knowledge, no material
facts have been suppressed or misstated.

arcadis.com
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Table 8-4: Visual Inspection Checklist — Tier Il Soil Disposal Facility

- GPS Coordinates Extent i
c e Photographic Records
Checklist ? Feature " Northing/Easting Length § Width Depth — Comparison with Historical | Severity Rating/ (photo reference, location,
) Feature Location to Description : o . . : .
Item & 3 Number Taken f Centre of () () () Landfill Observations Additional Comments view point & direction,
(Taken from Centre o feature of note, scale)
Feature Surface
Settlement Y A SE corner, on slope. 7627931.270, 576471.485 3.2 1.3 0.1 <1% Minor depression. Consistent. Acceptable. TIILF_25, 26
Settlement B W crest. 7627958.732, 576374.198 1.5 1.0 0.1 <1% Minor depression. Larger than previously noted. Acceptable. TIILF_48, 49
El 7627989.190, 576457.683 1.6 0.9 0.1 ; i ; TIILF_13, 14
Settlement Y E crest, close to NE corner. <1% Minor depre55|?n. Pot%r_mally Larger than previously noted. Acceptable.
E2 7627985.047, 576459.152 1.0 0.8 0.1 construction relics (grading). TILF 15
Settlement S crest, close to VT-4 7627923.089, 576404.197 1.8 0.9 0.1 <1% Minor depression. Larger than previously noted. Acceptable. TIILF_27, 28
Settlement H Not observed. NA NA NA NA Feature not observed. Feature not observed. Not observed. TIILF_16, 17 (noted area)
. Minor linear depression.
Settlement Y L \é‘éig‘r’e midslope towards N\W 257967 802, 576363.646 15 015 0.1 <1%  Appears to be fines NEW OBSERVATION. Acceptable. TILF_57, 58
) infiltration.
Erosion Y C E slope, towards SE corner. 7627960.739, 576462.831 2 0.05 0.05 <1% Minor erosion. Consistent. Acceptable. TIILF_19
Erosion | E slope, towards SE corner. 7627953.814, 576466.520 5.5 0.05 0.05 <1% Minor erosion. Consistent. Acceptable. TIILF_20, 21
Lateral N
Movement
Frost Action
Sloughing
Cracking
Animal
N
Burrows
Vegetation dfill ire surf 6279 6418.068 250m? 9 i Consi bl 3,12, 16, 2
Establishment Y L Landfill cap (entire surface). 7627957.551, 576418. 5250m NA ~45% Vegetation cover. onsistent. Acceptable. TIILF_3, 12, 16, 24
- SE corner at toe of landfill, 2 o - '
Staining Y F inside ponded water footprint. 7627921.326, 576497.649 15.5m NA <1% Orange staining. Larger than previously noted. Acceptable. TIILF_43, 44
Vegetation N
Stress
Larger than previously noted. It
Seepage Ponded water. Large, is considered likely that this is
Points (or) SE corner, beside toe of 2 _oro continuous body in the due to the field observer's
Ponded Y D landfill. 7627896.269, 576495.040 2920m 03 25% adjacent marshy area that interpretation of what constitutes Acceptable. TIILF_39, 47
Water abuts landfill. a ‘water body’ than any real
change in size.
Debris and/or
Liner N
Exposed
arcadis.com
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Table 8-4: Visual Inspection Checklist — Tier Il Soil Disposal Facility

o GPS Coordinates Extent ;
C Relative Photographic Records
Checklist o A F . Northing/Easting Length § Width Depth o Comparison with Historical | Severity Rating/ (photo reference, location,
o 9 Feature Location to Description . T . . ‘ .
Item &3 N Taken f c ¢ (m) ()] (m) Landfill Observations Additional Comments view point & direction,
(Taken from Centre o feature of note, scale)
Feature Surface
MW-01 7628015.951, 576447.513
MW-02  Monitoring wells outside landfill  7627906.329, 576508.331 See Sampling Photos.
Mw-03  footprint. 7627879.436, 576435.366
Presence &
Condition of MW-04 7627929.335, 576344.450 _ , y
Monitori Y N tt ds NE Monuments. Consistent. Good exterior condition.
onitoring VT-1 Crest, towards NE corner. 7627991.660, 576438.331 TILF_1
Instruments ' .
VT-2 Landfill cap, towards E side. 7627961.962, 576440.177 TILF_2
VT-3 Landfill cap, towards W side. 7627953.651, 576397.546 TILF_3
VT-4  Screst towards SWcomer.  7627923.184, 576399.967 TILF_4
Features of
Note/Other . .
Rough grading — equipment
Releva_nt ) . track/blade marks, ridges .
Observations Y J Landfill cap (entire surface). 7627957.551, 576418.068 5250m? NA ~45% . ! : Consistent. Acceptable. TILF_2, 3,12, 24, 31, 52
; and depression <10cm in
(e.g., signs of height
activity, .
ruts...)
Features of
Note/Other . .
Rough grading — equipment
Releva_nt ) track/blade marks, ridges
Observations Y K Landfill cap, SW corner. 7627921.673, 576385.124 132m?2 NA ~1% and depression >iOCm N NEW OBSERVATION. Acceptable. TIILF_4, 32
(e.g., signs of .
activity, height.
ruts...)
Notes:

- UTM Zone is 12 North for all GPS co-ordinates.

arcadis.com
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8.3.1.2 Preliminary Stability Assessment

The Preliminary Stability Assessment for the Tier Il Soil Disposal Facility was conducted on 21 August 2019
as per the TOR and the results are provided below.

Table 8-5: Preliminary Stability Assessment — Tier |l Soil Disposal Facility.

Feature Severity Rating Extent

Settlement Acceptable Numerous
Erosion Acceptable Isolated
Lateral Movement Not Observed None
Frost Action Not Observed None
Sloughing Not Observed None
Cracking Not Observed None
Animal Burrows Not Observed None
Vegetation Establishment Acceptable Extensive
Staining Acceptable Isolated
Vegetation Stress Not Observed None
Seepage / Ponded Water Acceptable Isolated
Debris and/or Liner Exposure Not Observed None
Other Acceptable Extensive
Overall Landfill Performance Acceptable

Note: please refer to Performance/Severity rating reference guide in Section 2.1.3.1 above.

8.3.1.3 Photographic Records

The detailed photographic record for the Tier Il Soil Disposal Facility has been completed as per Section
5.5 of the TOR and is included as Appendix H. The Photographic Record contains an index of photographs
collected; full sized photographs are contained in the separately appended CD/DVD-ROM. Figure PIN-
4.7A illustrates the photograph locations and directions.

arcadis.com
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8.3.1.4 Trend Analysis

A trend analysis was conducted with regards to observations made during the visual inspection of the Tier
Il Soil Disposal Facility. The following table outlines the results of the visual trend analysis. Features where
no significant change was noted are not listed here.

Table 8-6: Visual Inspection Trends - Tier Il Soil Disposal Facility

Checklist Feature

Comparison with Historical Observations

Iltem
B Observed area has increased from 0.2 m? in 2017 to 1.5 m? in 2019.
El Observed area has increased from 0.8 m? in 2017 to 1.6 m? in 2019.
ST E2 Observed area has increased from 0.1 m? in 2017 to 0.8 m? in 2019.
G Observed area has increased from 0.6 m? in 2014 to 1.5 m? in 2019.
H Not observed.
L New observation.
Staining F Observed area has increased from 0.45 m?in 2017 to 15.5 m?in 2019.
Other K New observation.
8.3.1.5 Discussion of Results/Trends

A comparison of the visual inspection results of the 2017 and 2019 monitoring events at the Tier Il Soil
Disposal Facility indicates that most existing settlement features increased in size with one new feature
(Feature L) of this type observed. Erosive features remain consistent, while staining at the SE corner of
the landfill (Feature F) has increased significantly. The area of ponded water (Feature D) is shown to be
larger than previously noted, though this is considered to be due to differences in the on-site interpretation
of a ‘water body’, and not to any actual physical change (the surrounding area to the south of the landfill is
marshy terrain, where individual ‘water bodies’ can be difficult to effectively define). Feature D is considered
part of the landscape, not a feature of the landfill, but has been included as it directly abuts the landfill toe
and to provide consistency with previous reporting. Feature J (ridges and depressions) was previously
noted as a single feature; it has been expanded as these features occur across the entirety of the organic
cover material. As this feature is a construction relic, it is considered unlikely that it has changed in size.
Feature K is associated with previously noted Feature J but calls attention to the area immediately around
VT-4/SW corner where the poor grading is rougher (ridges/depressions >10 cm in magnitude) than the rest
of the cap area. The results of the visual inspection and the observed trends indicate that the performance
of the landfill is acceptable.

8.3.2 Soil Sampling

Soil sampling of the Tier Il Soil Disposal Facility was conducted on August 21, 2019. The soil sampling
was conducted in compliance with Section 5.3.1 and 5.3.2 of the TOR and details are provided below in
the following sections.

arcadis.com
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8.3.2.1 Laboratory Analytical Results

A total of nine soil samples (including one duplicate) were analysed from four soil sample locations at the
Tier 1l Soil Disposal Facility and analysed for inorganic elements (arsenic, cadmium, chromium, cobalt,
copper, nickel, and zinc), total PCBs, and Petroleum Hydrocarbons (PHC F1, F2, F3, and F4).

Current and historical analytical results are presented in Table 6A in the Tables section of this report
immediately following the main text. The laboratory certificates of analysis and chain of custody forms are
presented in Appendix B of this report. Figure PIN-4.7B, located at the end of this landfill section, presents
a summary of current and historical soil analytical results

8.3.2.2 Summary of Soil Results

The soil results for 2019 are presented in the following table. The background and baseline mean are
presented for information purposes. The discussions are focused on the comparison of the results to the
BL+3SD.

Table 8-7: Evaluation of Results by Parameter — Tier Il Soil Disposal Facility

Parameter Background | Baseline Baseline Discussion of Results

(mg/kg) Mean Mean+3SD
(mg/kg) (mg/kg)
Arsenic (As) 1.5 1.8 4.8 All soil sample results were below the BL+3SD at
upgradient and downgradient locations.

Cadmium 1.0 1.0 1.0 All soil sample results were below the BL+3SD at
(Cd) upgradient and downgradient locations.
Chromium 20.0 20.0 20.0 All soil sample results were below the BL+3SD at
(Cr) upgradient and downgradient locations.
Cobalt (Co) 5.0 7.2 11.9 All soil sample results were below the BL+3SD at

upgradient and downgradient locations.

Copper (Cu) 19.0 32.4 64.7 Downgradient samples from station MW-02 at surface
and depth exceeded the BL+3SD at 96 and 110
mg/kg respectively. All upgradient and remaining
downgradient results were below the BL+3SD

Lead (Pb) 10.0 10.0 10.0 All soil sample results were below the BL+3SD at
upgradient and downgradient locations.

Nickel (Ni) 9