COMMUNITY GOVERNMENT OF BEHCHOKQ
P.O. Box 58, BehchokQ, Northwest Territories XOE OYO
Phone: (867) 392-6500 - Fax: (867) 392-6139

October 14, 2020

Jessica Pacunayen
Regulatory Specialist
Wek'eezhii land and Water Board
#1-4905 481h Street
Yellowknife, NT XlA 3S3
Re:

Solid Waste Facility- Revised Closure and Reclamation Plan

Dear Mrs. Pacunayen,
In compliance to the water licence W2014l3-0002, the Community Government of BehchokQ
(CGB) is providing the Wek'eezhii land and Water Board (WLWB} with additional information
regarding the approved closure and reclamation plan for the former solid waste facility.
The following memo from BluMetric Environmental Inc. (BluMetrk™} presents BluMetric's
findings and recommendations with respect to the closure of the former solid waste facility.
These recommendations provide an update to the closure and reclamation plan, which takes into
account the current site conditions as the facility approaches closure. Based on these findings and
recommendations, the CGB is requesting approval from the WLWB to proceed with the closure
of the former solid waste facility.
The CGB accepts BluMetric's recommendations to raise the design elevations, while maintaining
slopes to create space to accommodate the additional solid waste accumulated since 2014.
It is CGB's objective to start the permanent closure of the former solid waste facility in the spring
of 2021. The CGB is committed to proceeding with the closure of the former solid waste facility
while operating and maintaining the newly created solid waste facility.
We trust the attached information provides sufficient information and rationale for modifications
to the closure and reclamation plan as per the requirements of the CGB water licence.
Regards.

jvw" ~J.~J8n

Treeva Richardson
Acting Senior Administrative Officer

4 November 2020
Project Number: 200370-03
Jessica Pacunayen
Regulatory Specialist
Wek’èezhìi Land and Water Board
#1-4905 48th Street
Yellowknife, NT X1A 3S3
Re:

Behchokǫ̀ Solid Waste Disposal Site – Closure and Reclamation Plan Update

Dear Mrs Pacunayen,
BluMetric Environmental Inc. (BluMetric™) was retained by The Community Government of
Behchokǫ̀ (CGB) to prepare an update to the Closure and Reclamation Plan for the Community
of Behchokǫ̀ former Solid Waste Facility (former SFW). The current Water Licence under which
the former SFW has been operated is Water Licence No. W2014L3-002 issued by the Wek’èezhìi
Land and Water Board (WLWB) on November 26, 2014.
The Closure and Reclamation Plan for the former SFW was prepared by WESA (a division of
BluMetric) in March 2014 and anticipated imminent closure of this facility by filling the then
remaining 3,285 cubic metres of capacity with native sand, silt and clay soils and/or nonhazardous contaminated soil from the adjacent landfarm area. Due to some delays as a result of
weather issues, operational challenges and sourcing appropriate borrow material for construction
of the new landfill site, landfilling in the former SWF continued until September 2019 when
construction of a new replacement landfill cell was complete and landfilling operations were
transferred to the new site.
This letter summarizes the relevant changes to the Closure and Reclamation Plan for the former
SWF based on additional disposal of materials between March 2014 and September 2019 and
recent site observations. Final closure of the former SWF is anticipated to be carried out in the
summer of 2021. This letter is being submitted to the WLWB to comply with Part I of Water
Licence No. W2014L3-002, which requires submission of a Closure and Reclamation Plan to the
WLWB for approval at least 6 months prior to closure of any of the Sewage or Solid Waste
Disposal Facilities. Requirements for the Closure and Reclamation Plan are detailed in Schedule 4
of the Water License.

Behchokǫ̀ Solid Waste Disposal Site –
Closure and Reclamation Plan Update
4 November 2020

The Sections of the existing Closure and Reclamation Plan that are superseded or augmented by
this memorandum include the following:






Section 2.2 – Site Topography and Drainage
Section 2.3 – Current Basemap
Section 4.1 – Final Contours
Section 4.4 – Site End Use
Updates to the following Drawings:
o Drawing 02 – Site Plan and Surrounding Features
o Drawing 03 – Final Contour Plan
o Drawing 04 – Cut and Fill Between Existing Ground and Subgrade
o Drawing 05 – Final Contour Cross Sections

SITE TOPOGRAPHY AND DRAINAGE
Site topography and drainage conditions at the time the existing (March 2014) Closure and
Reclamation Plan was prepared and a description of the waste mound geometry (i.e,. basemap)
were described in Sections 2.2 and 2.3, and depicted in Drawing 02 of the March 2014 Closure
and Reclamation Plan report. Drawing 02 has been updated to reflect conditions during a
topographic survey carried out by BluMetric on July 15, 2019, following on-going landfilling
activities that continued until that date, extending until September 2019. Updated Drawings are
attached to this letter.
The general description of existing conditions in Sections 2.2 and 2.3 of the March 2014 Closure
and Reclamation Plan is still representative of conditions presently on site with the following
exceptions:



Landfilling continued primarily within the western portion of the site, raising the
maximum elevations in that area to approximately 162.5 masl; and,
As shown in Drawings 02, a fence has installed across a portion of the east side of the
waste mound.

In addition, based on site reconnaissance since the March 2014 Closure and Reclamation Plan
was prepared, an area of stagnant, ponded water has been observed directly adjacent to the
northwest corner of the waste mound. Cover materials appear to be thin in this area and there is
evidence of some direct contact between the ponded water and some waste materials. The
ponded water in this area does not appear to be directly connected with other surface water or
drainage features in the area of the former SWF. It is considered that the waste mound, road and
natural high relief adjacent to this depressed area are restricting drainage out of the ponded area.
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FINAL CONTOURS
The revised final contours for the top of waste at the former SWF are presented in revised
Drawing 03 (attached). These final contours accommodate the additional waste material that
was landfilled between March 2014 and July 2019 while maintaining the same design parameters
described in Section 4.1 of the March 2014 Closure and Reclamation Plan with the exception of a
slight increase to the maximum crest elevation to just over 165 mASL, representing an increase of
less than 0.5 metres compared to what was proposed in the March 2014 Closure and
Reclamation Plan.
Revised Drawing 04 (attached) shows the cut and fill requirements across the existing waste
mound that will be required to create the final waste surface, in preparation for the installation
of final cover materials. Based on the cut/fill analysis presented in revised Drawing 04, it is
estimated that there is approximately 1,037 cubic metres of available capacity within the revised
proposed final waste contours. It is considered that this volume will accommodate the
additional volume of material landfilled between the date of the existing conditions survey (i.e.,
July 15, 2019) and the final date of landfilling in the former SWF in September 2019. In addition,
the remaining capacity illustrated in revised Drawing 04 should accommodate the small volume
of non-hazardous contaminated soil stockpiles that have recently been relocated from the
adjacent landfarm area to the former SWF. These stockpiles are visible in the landfarm area
north of the eastern portion of the former SWF in revised Drawings 02 and 04.
Revised Drawing 05 (attached) shows two cross sections (A-A’ and B-B’) through the waste
mound. These cross sections illustrate the existing waste mound surface (based on the
July 15, 2019 survey) and the final top of waste, final cover soil and top of mulch layers based on
the proposed final top of waste contours presented in revised Drawing 03. No changes to the
final cover thickness compared to the March 2014 Closure and Reclamation Plan is proposed.
ADDITIONAL GRADING AND FINAL CLOSURE CONSTRUCTION CONSIDERATIONS
As noted above, a fence has recently been installed across the east portion of the waste mound
(see revised Drawing 02). In order to allow this fence line to remain in-place, it is proposed that
the final waste surface be graded up from below the base of the fence (i.e., as close as practical
to 600 mm below the chain link to accommodate the thickness of the low permeability final
cover soil layer) at an approximate 2H:1V grade on either side of the fence line to meet the
proposed final waste surface. This will create a swale/ditch along the fence line that will assist in
the drainage of storm water runoff from the top of the waste mound. It is recommended that
riprap stone be placed down the sideslope portion of the ditch alignment and at the base of the
sideslope outfall area to prevent excessive erosion and scouring. The alignment of this ditch and
anticipated storm water flow directions are illustrated in the attached revised Drawing 03.
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Care will need to be taken in preparing the final waste slope and installing final cover materials
along the northwest side of the waste mound adjacent to the ponded water area described
above. It is recommended that this ponded area be pumped dry during reshaping of the waste
slope in this area, allowing any waste material that has fallen outside of the proposed final waste
footprint to be pulled back into the waste mound, shaping of the waste mound side-slope to the
proposed final contours and installation of the final cover soil layers. If it is difficult to maintain
dry conditions in the northwest ponded area during construction activities, a temporary berm or
coffer dam should be utilized to assist in maintaining a dry area of sufficient size.
A water quality sample was collected from the northwest ponded area on July 16, 2019. A copy
of the analytical laboratory testing on this water quality sample is attached to this letter. The
results of the water quality testing on this sample meets CCME Water Quality Guidelines for
Freshwater (Long-term) with the exception of total Aluminum, Iron, Zinc, Fecal Coliforms and
Fluoride. It is noted that there are no water quality criteria for total Aluminum, Fecal Coliforms
or Fluoride in the discharge criteria listed in Condition 19(a) of Part D of Water Licence No.
W2014L3-002 (related to effluent quality criteria for the landfarm) and the Zinc concentration
measured in the July 16, 2019 water sample was lower than the Condition 19(a) effluent criteria.
As such, only the Iron concentration exceeded the Condition 19(a) discharge criteria and it is
expected that it may be permissible for discharge water from the temporary dewatering of the
northwest ponded area to be directed to adjacent natural water bodies (e.g., the ponded area to
the north of the landfarm area or the creek to the west of the former SWF). It is recommended
that a confirmatory water quality sample be collected from the northwest ponded area just prior
to commencement of temporary dewatering activities. The results of testing on this water quality
sample should be reviewed and discussed with the WLWB. If the northwest ponded area water
is not permitted to be pumped to an adjacent natural water body, alternative temporary
dewatering activities should be discussed with the WLWB and could involve the excavation of a
temporary sump within the waste mound into which water from the temporary dewatering
activities could be directed.
Section 4.4 of the March 2014 Closure and Reclamation Plan indicated that the landfarm that is
located adjacent to the former SWF would remain operational following closure of the former
SWF. It is noted that ongoing operation of this landfarm is no longer planned and, as such, CGB
will submit a Closure and Reclamation Plan for the landfarm to the WLWB at least 6 months
prior to its official closure in accordance with Part I of Water Licence No. W2014L3-002. The
access road leading to the landfarm area that currently traverses the northeast corner of the
former SWF will be decommissioned as part of final grading and closure of the former SWF. A
locked gate will still be installed at the entrance to the closed former SWF at this northeast access
point to allow access for any required on-going maintenance or post-closure care of the closed
former SWF or closed landfarm area.
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CONCLUSION
We trust this letter, together with the March 2014 Closure and Reclamation Plan is sufficient to
comply with Part I of Water Licence No. W2014L3-002, allowing final closure construction to
proceed in the summer of 2021. Should you require any additional information, please do not
hesitate to contact us.

Respectfully submitted,
BluMetric Environmental Inc.

P. Andrew S. Benson, M.Eng., P.Eng.
VP, Senior Environmental Engineer

Encl.
Water Quality Results
Revised Drawings
2014 Solid Waste Facility - Closure and Reclamation Plan
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ATTACHMENT 1
Water Quality Results

Water Quality Results
NW POND

Location

Parameters

Units

RDL

(1) CCME WQG
Freshwater
(Long-term)

Sample ID

NW POND

Lab ID
Sample Date

L2311386-1
16-JULY-19

DUP
(NW POND)
L2311386-2
16-JULY-19

Maximum Value
Metals & Inorganics
Aluminum (Al)-Total
Antimony (Sb)-Total
Arsenic (As)-Total
Barium (Ba)-Total
Beryllium (Be)-Total
Bismuth (Bi)-Total
Boron (B)-Total
Cadmium (Cd)-Total
Calcium (Ca)-Total
Cesium (Cs)-Total
Chromium (Cr)-Total
Cobalt (Co)-Total
Copper (Cu)-Total
Iron (Fe)-Total
Lead (Pb)-Total
Lithium (Li)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Mercury (Hg)-Total
Molybdenum (Mo)-Total
Nickel (Ni)-Total
Phosphorus (P)-Total
Potassium (K)-Total
Rubidium (Rb)-Total
Selenium (Se)-Total
Silicon (Si)-Total
Silver (Ag)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Sulphur (S)-Total
Tellurium (Te)-Total
Thallium (Tl)-Total
Thorium (Th)-Total
Tin (Sn)-Total
Titanium (Ti)-Total
Tungsten (W)-Total
Uranium (U)-Total
Vanadium (V)-Total
Zinc (Zn)-Total
Zirconium (Zr)-Total
Organics
Oil and Grease
Phenols (4AAP)
BTEX
Benzene
EthylBenzene
Toluene
o-Xylene
m+p-Xylene
Xylenes
PHCs
F1(C6-C10)
F1-BTEX
F2 (>C10-C16)
F3 (C16-C34)
F4 (C34-C50)
TPH (C6-C50)
Bacteriological
Fecal Coliform
Nutrients and Physical parameters
Bromide (Br)
Chloride (Cl)
Fluoride (F)
Nitrate (as N)
Nitrite (as N)
Orthophosphate-Dissolved (as P)
Sulfate (SO4)
Conductivity
Hardness (as CaCO3)
pH
Total Suspended Solids

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

0.0030
0.00010
0.00010
0.000100
0.00002
0.000050
0.010
0.0000050
0.050
0.000010
0.00010
0.00010
0.00050
0.010
0.000050
0.0010
0.0050
0.00010
0.0000050
0.000050
0.00050
0.050
0.050
0.00020
0.000050
0.10
0.000010
0.050
0.00020
0.50
0.00020
0.000010
0.00010
0.00010
0.00030
0.00010
0.000010
0.00050
0.0030
0.000200

0.1a
0.005
1.5
0.00009
0.004ᵇ
0.3
0.007ᵇ
0.000026
0.073
0,150ᵇ
0.001
0.00025
0.0008
0.015
0.007
-

mg/L
mg/L

5.00
0.00100

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

0.423

0.423

0.399

0.00046
0.00405
0.0639
<0.0001
<0.00005
0.052
0.0000109
56.3
0.000044
0.00137
0.00093
0.00087

0.00044
0.0041
0.064
<0.000020
<0.000050
0.033
0.000009
53
0.00137
0.00091
0.0009

0.00046
0.0040
0.064
<0.00010
<0.000050
0.052
0.0000109
56
0.000044
0.00127
0.00093
0.00083

0.000343
0.0095
21.8
0.154
<0.000005
0.000143
0.00293
0.943
17.2
0.00596
0.000085
1.44
<0.00001
29.8
0.206
7.55
<0.0002
<0.00001
<0.0001
<0.0001
0.0164
<0.0001
0.000337
0.00156

0.000343
0.009
22
0.118
<0.0000050
0.000135
0.0029
0.714
16.3
0.00008
1.4
<0.000010
30
0.21
8
<0.000010
<0.00010
0.0164
0.0003
0.00156

0.000335
0.010
22
0.154
0.000143
0.0029
0.943
17.2
0.0060
0.000085
1.4
<0.000010
29.8
0.21
7.3
<0.00020
<0.000010
<0.00010
<0.00010
0.0151
<0.00010
0.0003
0.00153

<0.0003

<0.00030

0.00025

0.004

<5
<0.001

<5.0
<0.0010

-

0.0005
0.0005
0.0005
0.0005
0.0005
0.0007

0.37
0.09
0.002
-

<0.0005
<0.0005
<0.0005
<0.0005
<0.0005
<0.00071

<0.00050
<0.00050
<0.00050
<0.00050
<0.00050
<0.00071

<0.00050
<0.00050
<0.00050
<0.00050
<0.00050
<0.00071

0.10
0.10
0.10
0.25
0.25
0.38

-

<0.1
<0.1
<0.1
<0.25
<0.25
<0.38

<0.10
<0.10
<0.10
<0.25
<0.25

<0.10
<0.10
<0.10
<0.25
<0.25

<0.38

<0.38

MPN/100mL

10

-

40

40

-

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
uS/cm
mg/L
pH
mg/L

0.05
0.50
0.02
0.01
0.00
0.01
0.30
2.00
0.50
0.10
3.00

120
0.12
13
0.06
6.5-9
-

0.05
41

0.0500
41

568
8.07
-

1.13

0.0146

1.130

0.0137

0.165

0.1650

<0.005
<0.001
0.346
15.5
568
222
8.2
24.3

<0.0050
<0.0010
0.3460
15.5
568
222
8.20
24.3

1.12

0.0146

Notes:
All units are in milligrams/litre (mg/L) unless indicated otherwise
123 indicates value exceeds the applicable guideline
<50 indicates analytical detection limit exceeds the RDL
- indicates not analyzed or no value established for this parameter
RDL indicates reported detection limit
(1) CCME Water Quality Guidelines for the Protection of Aquatic Life
a

Aluminum (Al)-Dissolved guideline applied based on the pH concentration being detected at greater than 6.5, as
established by the CCME Water Quality for the Protection of Aquatic Life, Freshwater value.
b

Copper, lead, and nickel guidelines were calculated based on the the hardness of the groundwater sample. The
hardness value (222mg/L) was plugged into a calculator and the respective cadmium, copper, lead, and nickel CCME
Water Quality for the Protection of Aquatic Life guidelines were generated.

Page 1 of 1

ATTACHMENT 2
Revised Drawings

W

ES
T

AC
CE
S

S

RO
A

D

LEGEND

EAST ACCESS ROAD

REFERENCES

N
1:1500

0m

10 m

20 m

30 m

40 m

50 m

THIS SCALE TO BE USED TO OBTAIN
APPROXIMATE DIMENSIONS FOR INFORMATION

CLIENT

COMMUNITY GOVERNMENT
OF
BEHCHOKÖ
PROJECT

SOLID WASTE FACILITY
CLOSURE AND RECLAMATION PLAN
TITLE

SITE PLAN AND
SURROUNDING FEATURES

WESA, a division of BluMetric Environmental Inc.

PROJECT #

DATE

2020-07-30

200370-03
CHECKED

DRAWN

YL

AB

DWG NO.

REV

02

0

LEGEND

5

B
LANDFARM

A'

5

EAST ACCESS ROAD

REFERENCES

N
1:1250

0m

10 m

20 m

30 m

40 m

50 m

THIS SCALE TO BE USED TO OBTAIN
APPROXIMATE DIMENSIONS FOR INFORMATION

CLIENT

COMMUNITY GOVERNMENT
OF
BEHCHOKÒ
PROJECT

5

5

B'

A

SOLID WASTE FACILITY
CLOSURE AND RECLAMATION PLAN
TITLE

FINAL CONTOUR PLAN

WESA, a division of BluMetric Environmental Inc.

PROJECT #

DATE

2020-07-30

200370-03
CHECKED

DRAWN

YL

AB

DWG NO.

REV

03

0

W

ES

T

AC

CE
SS

RO

AD

LEGEND

REFERENCES

N
1:1250

0m

10 m

20 m

30 m

40 m

50 m

EAST ACCESS ROAD
THIS SCALE TO BE USED TO OBTAIN
APPROXIMATE DIMENSIONS FOR INFORMATION

CLIENT

COMMUNITY GOVERNMENT
OF
BEHCHOKÒ
PROJECT

SOLID WASTE FACILITY
CLOSURE AND RECLAMATION PLAN
TITLE

CUT AND FILL BETWEEN
EXISTING GROUND AND SUBGRADE

Volume Information:
To Cut: 8225 Cu. m.
To Fill: 9262 Cu. m.
Net:
1037 Cu. m. <To Fill>

WESA, a division of BluMetric Environmental Inc.

PROJECT #

DATE

2020-07-30

200370-03
CHECKED

DRAWN

YL

AB

DWG NO.

REV

04

0

LEGEND

REFERENCES

CLIENT

COMMUNITY GOVERNMENT
OF
BEHCHOKÒ
PROJECT

SOLID WASTE FACILITY
CLOSURE AND RECLAMATION PLAN
TITLE

FINAL CONTOUR
CROSS-SECTION

WESA, a division of BluMetric Environmental Inc.

PROJECT #

DATE

2020-07-30

200370-03
CHECKED

DRAWN

YL

AB

DWG NO.

REV

05

0

ATTACHMENT 3
2014 Solid Waste Facility - Closure and Reclamation Plan

REPORT

CLOSURE AND RECLAMATION PLAN
COMMUNITY OF BEHCHOKÖ
SOLID WASTE FACILITY

Submitted to:
COMMUNITY GOVERNMENT OF BEHCHOKÖ
Box 68
Behchokö, NT X0E 0Y0

Submitted by:
WESA, a division of BluMetric Environmental Inc.
4901 – 48th Street
Ground Floor
Yellowknife, NT X1A 2P9

March 2014
YB11581-00-00

CLOSURE AND RECLAMATION PLAN
COMMUNITY OF BEHCHOKÖ
SOLID WASTE FACILITY

Submitted to:
COMMUNITY GOVERNMENT OF BEHCHOKÖ
Box 68
Behchokö, NT X0E 0Y0

Submitted by:

WESA, a division of BluMetric Environmental Inc.
4901 – 48th Street
Ground Floor
Yellowknife, NT X1A 2P9

March 2014
YB11581

Y-B11581
Closure and Reclamation Plan, Community of Behchokö Solid Waste Facility
Community Government of Behchokö

March 2014

TABLE OF CONTENTS
1. INTRODUCTION .............................................................................................................. 1
2. LANDFILL SITE DESCRIPTION ........................................................................................... 1
2.1 SITE LOCATION .......................................................................................................... 1
2.2 SITE TOPOGRAPHY AND DRAINAGE .............................................................................. 1
2.3 CURRENT BASEMAP ....................................................................................................2
3. FINAL LANDFILL OPERATIONS ....................................................................................... 3
3.1 WASTE COLLECTION AND PLACEMENT ..........................................................................3
3.2 INTERIM COVER PLACEMENT AND MAINTENANCE .........................................................3
3.3 SITE PROCEDURES.......................................................................................................4
3.3.1 Site Safety .............................................................................................................4
3.3.2 Noise Controls .....................................................................................................4
3.3.3 Odour Impact.......................................................................................................4
3.3.4 Dust Control.........................................................................................................4
3.3.5 Fire Control ..........................................................................................................4
3.3.6 Winter Operations................................................................................................5
3.4 INSPECTIONS AND MAINTENANCE ................................................................................5
3.4.1 Cover Material, Erosion Control and Site Drainage ...............................................5
3.5 SEGREGATED MATERIALS REMOVAL ..............................................................................5
3.5.1 Household Hazardous Waste-HHW ......................................................................5
3.5.2 Scrap Metal ..........................................................................................................6
4. CLOSURE PLAN ............................................................................................................... 6
4.1 FINAL CONTOURS ......................................................................................................6
4.2 FINAL COVER ............................................................................................................7
4.3 VEGETATIVE COVER AND LANDSCAPING ........................................................................8
4.4 SITE END USE.............................................................................................................8
4.4.1 Site Security ...........................................................................................................8
5. POST-CLOSURE CARE ...................................................................................................... 9
5.1 MAINTENANCE AND INSPECTION..................................................................................9
5.2 ENVIRONMENTAL MONITORING ............................................................................... 10
5.3 REPORTING .............................................................................................................. 11
6. SUMMARY ..................................................................................................................... 12

page i

WESA

Y-B11581
Closure and Reclamation Plan, Community of Behchokö Solid Waste Facility
Community Government of Behchokö

March 2014

LIST OF TABLES
Table 1:

Post-Closure Inspection and Maintenance Program ...............................................9

LIST OF DRAWINGS
Drawing 01:
Drawing 02:
Drawing 03:
Drawing 04:
Drawing 05:
Drawing 06:

Site Location Map
Site Plan and Surrounding Features
Final Contour Plan
Cut and Fill Between Existing Ground and Subgrade
Final Contour Cross-Section
Final Cover Design

page ii

WESA

Y-B11581
Closure and Reclamation Plan, Community of Behchokö Solid Waste Facility
Community Government of Behchokö

1.

March 2014

INTRODUCTION

The Community Government of Behchokö currently operates its solid waste facility (SWF) under
Water License No. MV2003L3-0010, originally issued by the Wek’eezhii Land and Water Board
(WLWB) on December 2, 2004 and amended on August 24, 2005 (Amendment 1), July 22, 2010
(Amendment 2) and August 17, 2011 (Amendment 3 and Board Decision Package). An
emergency expansion of the approved landfill footprint was completed in 2010 and was
associated with Amendment 2 of the water license.
WESA, a division of BluMetric Environmental Inc., was retained by Tlicho Engineering &
Environmental Services Ltd (TEES), in order to meet all of the objectives of the scope of work
outlined by the Community Government of Behchokö (CGB) in RfP titled “Solid Waste Site
Investigation and Design” dated May 13, 2013. This scope of work included the preparation of a
Closure and Reclamation Plan for the existing Community of Behchokö Solid Waste Facility
(SWF). The preparation of this document will put the Community in compliance with condition
Part E (1) of the water license as outlined in the WLWB inspection report dated September 13th,
2013. Further, it is the Community’s intention to cease using the SWF in 2014, and to implement
closure activities, in conjunction with the preparation of a new SWF, beginning in 2014.

2.

LANDFILL SITE DESCRIPTION

2.1

SITE LOCATION

The Community of Behchokö is comprised of the two former communities of Rae and Edzo.
The SWF is located 2 km east of the Community of the former Community of Rae on the
Community’s access road from the Mackenzie Highway (Highway 3) in the North Slave region
of the Northwest Territories (Drawing 01).
The site layout and surrounding features are shown on Drawing 02. The original site footprint
was considered to be at capacity in 2010. As such, the Community was granted an expansion
area to the west by the WLWB. This expansion area is now nearing capacity.
The SWF (formerly Rae landfill) has been used for the disposal of wastes generated from the
Community since about 1965.
2.2

SITE TOPOGRAPHY AND DRAINAGE

The topography of the SWF itself slopes from a high of 165 masl along the east edge to a low of
160 masl in the west. The high of 165 masl is considered to be resultant of the depositing of
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waste in this area, and does not reflect what would have been the natural topography prior to
the SWF’s existence. A review of the topography of adjacent lands, which are considered to be
natural, indicates an undulating plain with areas of exposed bedrock. Elevations of adjacent
lands range from approximately 162 masl (north) to 158 masl (south). Drawing 02 shows the
elevation of the SWF and adjacent lands.
Drainage for the expanded area of SWF is controlled through the use of berms which are
intended to direct overland flow towards existing surface water features, minimizing any
potential contact with waste. Drainage over the original footprint of the SWF is largely
uncontrolled, with flow following the topography of the mound in a direction towards the
lowest elevation (typically a surface water feature). The surface drainage orientations around the
SWF are indicated on Drawing 02.
The toe elevation around the perimeter of the SWF was consistently surveyed at approximately
160 masl (see Drawing 02). Existing sideslopes are generally in the range of 1H:1V around the
west and northwest perimeter of the original SWF to 66H:1V around the expanded SWF area.
Although the side slopes around the original SWF are considered to be extremely steep, they
were noted to be well vegetated and stable during the most recent site visit. Vegetation adjacent
to the expanded SWF area is minimal given that this area is used for the active disposal of waste
or has been in the very recent past.
2.3

CURRENT BASEMAP

The current landfill site basemap is presented as Drawing 02. This drawing provides site plan
and topographical information for the waste disposal area based on aerial photography (dated
September 14, 2011) and surveying completed by WESA (dated August 2013).
The 2013 base map provides the following information:
• Topographical information of the waste mound and adjacent perimeter as of August
2013, including an outline of the current waste footprint;
• Existing site plan information including surface water drainage orientation and access
roadways locations; and
• Location of single SWF Surveillance Network Program surface water monitoring location.
Since a very limited portion of the site is currently active (only one cell within the expansion
area as well as the landfarm), and will continue to be active until the site is considered at
capacity, the 2013 base map is considered sufficiently accurate for the design and implementation
of SWF closure activities. On completion of the SWF closure, it is recommended that the base
map be updated to reflect as-built (final closure) conditions.
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FINAL LANDFILL OPERATIONS

The waste footprint of the Behchokö SWF, illustrated in the current site plan on Drawing 02, has
been established from previous disposal activities. The remaining waste disposal and covering
operations will take place within this footprint.
3.1

WASTE COLLECTION AND PLACEMENT

For the final operations of the Behchokö SWF, waste collection and disposal will proceed as it
has in the recent past. One waste collection truck is used by the Community for the collection of
waste within Rae and Edzo. The waste collection truck has a capacity of 20 yards. Waste is
collected twice per week in the Community of Rae and twice per week in the Community of
Edzo. On collection day, typically two loads are collected from the Community of Rae, while
one load is collected from the Community of Edzo.
Once the waste collection truck is filled, it is driven to the SWF where the collected waste is
disposed of in the active area (final trench of expansion area). If necessary, materials requiring
segregation will be moved to the appropriate collection area.
Residents depositing waste within the SWF through the use of their own vehicles will continue to
be directed to the active area so that they may dispose of their waste appropriately.
Access to the SWF will continue to be through the west access road (as seen on Drawing 02).
This access road enters the SWF in the expansion area and directs traffic to the remaining area for
disposal. The current access route will be maintained during final landfill closure, but will not be
maintained during the post-closure period. Access to the site during the post-closure period will
be from the east access road (as seen on Drawing 02). This will allow continued access to the
Community’s landfarm.
3.2

INTERIM COVER PLACEMENT AND MAINTENANCE

Covering the waste at regular intervals with interim cover will be necessary to maintain proper
cell development and to minimize odours, litter, and vermin. It is proposed to utilize an on-site
stockpile of soil as interim cover over the wastes deposited at the landfill as a part of closure
operations. The Community may also elect to use soil from the landfarm that is determined to
be “non-hazardous contaminated soil” for interim cover. Interim cover will have a minimum
thickness of 200 mm.
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All personnel will be required to wear proper safety equipment including hard hat, safety boots,
reflective vests, safety glasses and work gloves during closure activities at the landfill. Site-specific
health and safety requirements developed by the Community of Behchokö must also be adhered
to. Access to the site during closure activities will be restricted to authorized persons only
through the use of fencing and gates along the access roads.
3.3.2 Noise Controls
Noise is currently not a problem at this site due to its distance from any residences. No
additional noise controls are required at this time.
Complaints should be addressed
appropriately and any concerns should be noted during the routine inspection of the site.
3.3.3 Odour Impact
Odours have not been identified as a problem at the Behchokö SWF. Non-hazardous
contaminated soil (i.e. hydrocarbon impacted soils from the landfarm) may have a localized
odour, but this is not expected to have off-site impact. There may also be localized odours when
re-grading the surface of waste that is already in-place at the site. It is not anticipated that there
will be significant problems with odours during landfill closure operations; therefore, no
additional odour controls are anticipated.
3.3.4 Dust Control
It is proposed to control any dust generated during landfill closure operations by the application
of a light water spray, if required. The majority of the dust comes from the gravel on the main
access roads. Should it be necessary, water will be used to suppress dust on the main access
roads. The Public Works Supervisor for the Community will be responsible for the organization
of dust control measures, if required.
3.3.5 Fire Control
No smoking will be permitted on the landfill site. Fire control measures are to be documented in
the site-specific health and safety plan developed by the landfill closure contractor. It will be the
contractor’s responsibility to report any fires immediately. Persons working at the closure of the
SWF should understand the potential dangers of fires and the correct procedures for notifying
emergency vehicles. All site personnel should have a means of contact (i.e. two-way radios) to
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minimize emergency response time. In addition, the placement of final cover should prevent the
spontaneous combustion of fires along the sideslopes. During closure, a soil stockpile should be
maintained on-site and near the active landfilling area for use in extinguishing fires.
3.3.6 Winter Operations
It is expected that the expanded area will reach its capacity prior to the next winter season. At
that point winter operations will be closure operations only. Given the harsh climate of the
area, the closure schedule for the site will be organized such that winter closure operations at the
landfill site will be minimal.
3.4

INSPECTIONS AND MAINTENANCE

Inspection and maintenance items to be addressed during final operations and closure activities
are outlined below. The post-closure inspections and maintenance program is described in
Section 5.1.
3.4.1

Cover Material, Erosion Control and Site Drainage

Routine inspections of completed slopes as well as existing waste slopes will be completed in
order to assess settled areas and determine repair requirements.
In order to promote drainage and minimize erosion, temporary surface water ditching, berms,
etc. should be maintained along the completed side slopes. These temporary pathways should
be drained towards natural drainage channels and ultimately directed off-site. Erosion control
measures for ditching may include temporary check dams (straw/hay bales), rip-rap, grass lining
and mulch, as required.
3.5

SEGREGATED MATERIALS REMOVAL

Prior to the closure of the SWF, the Community will be required to consolidate and remove any
materials that have been segregated, as outlined below.
3.5.1

Household Hazardous Waste-HHW

Hazardous wastes have not been accepted at the SWF. The Community’s policy has been to
collect these wastes at the Public Works yard. The handling and storage of these materials is
guided by the Hazardous Waste Management Plan. This Plan focuses on the most commonly
found hazardous wastes in the Community; batteries, oil and paints. Other hazardous wastes
will be dealt with on a case by case basis, as described in the management plan. Should any
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materials deemed HHW be found at the SWF prior to closure, they will be brought to the Public
Works yard and dealt with according to the Hazardous Waste Management Plan.
3.5.2 Scrap Metal
Metals that have been separated from the active face of the landfill will be consolidated prior to
application any final cover. The Public Works Supervisor will arrange for the removal of these
materials to a facility licensed to accept them. The volume and final destination of metal
removed from the site will be recorded by the Public Works Supervisor.
3.5.3 White Goods/Bulky Wastes
There is a wide range of items which have been segregated along the west access road to the
SWF. The vast majority of these items are old electrical appliances (white goods). Prior to site
closure, the Public Works Supervisor (or a person designated by them) will inspect all segregated
white goods to determine if they contain coolants. Any white goods containing coolant liquids
will be flagged and the refrigerant will be removed. Refrigerant removal will be completed as
per the instructions outlined in the Hazardous Waste Management Plan. Once the coolant has
been drained, the white goods will be removed from the site. The Public Works Supervisor will
arrange for the removal of these materials to a facility licensed to accept them. The volume and
final destination of white goods removed from the site will be recorded by the Public Works
Supervisor.
For any other materials that are not considered white goods, but are bulky, the approach will be
to break them up either manually or by mechanical crushing with earthmoving equipment at the
disposal site, before putting them into the active area of the SWF.

4.

CLOSURE PLAN

This section of the report includes information for closure of the Behchokö SWF, including
expected final contours, final cover, end use and post-closure care. It is expected that site closure
activities will be completed in conjunction with the preparation activities required for the
proposed new Behchokö SWF. It is the Community’s intention to complete the majority of
closure works using Community employed staff, as well as Community owned equipment. If
necessary, other firms will be engaged according to the Community’s purchasing policies.
4.1

FINAL CONTOURS

The final contours for the top of waste at the Behchokö SWF are presented in Drawings 03 and
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05. The final landfill footprint (including final cover) will cover an area of approximately 2.25
hectares. The final waste contours are based on the following design parameters:
• Maximum 3H:1V sideslopes.
• Maximum 50H:1V crownslope.
• Maximum crest elevation of 165 mASL (east side of SWF).
• Existing access roads, drainage ditching and surface water collection areas.
• Final cover thickness of 750 mm (600 mm of low permeability soil and 150 mm of mulch
and seeding), as specified in the Guidelines for Planning, Design, Operations and
Maintenance of Modified Landfill Sites in the NWT (Ferguson Simek Clark, 2003). .
In order to meet the final contour design requirements re-grading of the existing waste mound is
required. This re-grading will generate a subgrade slope that is suitable for the application of
final cover. The site will be re-graded to a maximum elevation of 164 masl and sloped according
to the requirements of the final contours. Drawing 04 shows the cut and fill requirements across
the existing waste mound that will be required to create the surface necessary for final cover.
Areas where the existing mound is above the subgrade elevation requirements require what is
known as a “cut” (yellow, red, and orange on Drawing 04). Areas where the existing mound
requires the addition of material (soil) to meet the subgrade elevation are known as “fill” areas
(blue and green areas on Drawing 04). Based on the August 12, 2013 survey data the existing
mound requires a total cut of 4835 m3 and a total fill of 8120 m3, resulting in a net fill of 3285
m3.
Re-grading will be completed by earth moving equipment (i.e. bulldozer, excavator). Materials
that are cut will be pushed to areas requiring fill. The deficit of fill material (net requirement of
3285 m3) will be filled by importing and placing native soils (sands, silts, clays) to meet the
subgrade elevation requirements. The imported material will come from local borrow sources.
Alternatively, the Community may also elect to use soil from the landfarm that is determined to
be “non-hazardous contaminated soil”.
4.2

FINAL COVER

Final cover is intended to enhance overall site aesthetics, reduce the potential for odours, and
promote runoff and evapotranspiration thereby reducing infiltration and leachate generation.
A low permeability soil (minimum hydraulic conductivity of 1 x 10-7 m/s) will be used as the final
cover material. The soil will consist of a fine-grained texture, such as a silt and/or clay. This will
be installed at a thickness of 600 mm. A total volume of 20,446 m3 of cover material will be
required. Final cover will be compacted using a sheep’s foot roller. Design details of the final
cover are shown on Drawing 06.
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VEGETATIVE COVER AND LANDSCAPING

The Behchokö SWF will be graded to meet the applicable final contours, capped with final cover
and then seeded. Seeding will only include native trees, shrubs and grasses. Seeded areas will be
covered with mulch at a thickness of 150 mm to prevent erosion and promote germination of
the seeds. A total volume of 5,170 m3 of mulch will be required. If the remaining growing
season is deemed to be insufficient in length for seed germination, erosion control blankets will
be applied to maintain the soil slopes until the natural vegetation is able to germinate the
following spring. Design details of the final cover are shown on Drawing 06.
Upon completion of the final contours, a visual inspection of the site from approaching roads
will be conducted to gauge whether additional tree plantings would be required to improve the
site aesthetics and create a better visual buffer.
4.4

SITE END USE

Following landfill closure, the majority of the site will become available as passive greenspace for
wildlife habitat. The existing landfarm will remain operational, with the Community following
the requirements set forth in the water license. The existing access road on the west side of the
SWF will be closed and no longer used. The existing access road on the east side of the SWF will
be maintained up to the landfarm to allow access to it as well as for use in site inspections. A
gate will be placed at the entrance to the closed SWF and will remain locked at all times. Access
to the landfarm will require the accompaniment of the Public Works Supervisor. Contact details
for the Public Works Supervisor will be posted on a sign on the gate.
The Community of Behchokö will be responsible for managing the post-closure use and care of
the site.
4.4.1

Site Security

Vehicle access to the site is controlled by an entrance gate where the east access road enters the
closed SWF area. This gate will be kept locked at all times. Signage at the site entrance will be
maintained in good order. If necessary, control measures (i.e. berms, fencing) will be placed
around the perimeter of the site to keep unauthorized persons out.
Fires associated with dry vegetation are the primary safety concerns associated with the site
following landfill closure. For this reason, smoking is not permitted anywhere on the landfill
property. No smoking / no open fire signs will be placed at various locations around the
property; these will be maintained during the post-closure period.
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Inspection and maintenance of the SWF after closure will occur on a regular basis.
Table 1 outlines a post-closure inspection program for the landfill. This table also serves to
summarize some of the maintenance and operational requirements as outlined in the previous
sections.
Table 1:

Post-Closure Inspection and Maintenance Program
Inspection
Frequency
Quarterly

Inspection
Method
visual inspection of
access road

Surface Water
Drainage

Quarterly

Cover
Maintenance
and Erosion
Control

Quarterly

visual inspection of all
surface water ditching
and other drainage
structures
visual inspection of
sideslope integrity and
potential for leachate
seeps

Site Safety

Quarterly

visual inspections

Landscaping
Aesthetics

Semiannually
(spring &
fall)

visual inspection

- re-vegetate if necessary
during growing season, plant
trees, minimize waste
exposure using final cover

Site Owner

Inspection
Program

regular
Monthly to
Semi-annual
inspections

use a standard check list
for all items;
photograph areas of
interest and document
action recommended

- prepare brief inspection
report and action plan using
checklist
- implement action items

Site Owner or
Environmental
Consultant

Item
Access Roads
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Actions to be Taken

Responsibility

- maintain access road around
site as necessary

Site Owner

- clean and grade surface
water ditches as required
- install erosion protection if
required (grass, rip-rap)
- stockpile soil for use in
repairs
- repair sideslopes and
ditching
- erosion control methods
include seeding, mulching,
sod, rip-rap, check dams, etc.
- post signs at front gate
indicating safety requirements.
- restrict access with the
installation of a gate and
other control measures where
necessary

Site Owner

Site Owner

Site Owner

WESA

Y-B11581
Closure and Reclamation Plan, Community of Behchokö Solid Waste Facility
Community Government of Behchokö

March 2014

Provided there are no ongoing concerns, after the first year of closure the frequency of site
inspections can be reduced to coincide with the surveillance network program (monthly basis
from June until October).
5.2

ENVIRONMENTAL MONITORING

Under the Community of Behchokö’s current Water License (MV2003L3-0100), a surveillance
network program (SNP) has been developed, including the collection of surface water samples at
various SNP locations for laboratory analysis. Currently the community’s SNP includes 7
locations. The purpose of this program is to monitor the impacts of the various infrastructure on
the surrounding surface water features, and ultimately environment. SNP location 0041-R8 is
described as collecting runoff from the existing solid waste facility (shown on Drawing 02).
Samples at this location are to be collected on a monthly basis from June until October. This
SNP location is considered to be carried forward in the monitoring program for the proposed
new SWF. As such, monitoring at this location will continue for the foreseeable future.
The samples are analyzed for the following parameters:
• pH, Suspended Solids, potassium, oil and grease, total lead, total iron, total mercury,
TPH, total zinc, magnesium, sulphate, conductivity, total chromium, total cadmium faecal
coliform, sodium, total phosphate, total phenols, calcium, total nickel, total copper, BTEX
Historically, monitoring of the SNP locations has been completed on a sporadic basis. Moving
forward, it is the Community’s intention to rectify this issue and meet the SNP monitoring
requirements as specified in the water license.
Characterization of the property immediately adjacent to the SWF was completed in August 2013
to determine the site’s suitability for a new SWF. During this characterization it was determined
that the flow of groundwater through the SWF area appears to be heavily limited by permafrost.
Frozen ground conditions were found in eight (8) of the nine (9) test pits advanced at the site.
Permafrost was found at depths ranging from 0.55 to 2.0 mbgs. Above this layer of permafrost,
groundwater was only encountered in three (3) of the test pits. The seasonal development of a
thawed "active layer" above the permafrost can provide permeable pathways for the subsurface
movement of water and contaminants. This is a layer of overburden found above the
permafrost that is within the water table. Based on topographic elevation information for the
site and the depth groundwater was found within test pits, it appears that the water table at the
site sits at an elevation of approximately 159 masl. Given the limited potential for exposure of
groundwater to landfill related impacts, groundwater monitoring is not included in the closure /
post-closure environmental monitoring program.
The conditions at the site do not promote problems with landfill gas (small thickness of waste,
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permeable cover material, shallow bedrock and surface water). There are no buildings on site
for landfill gases to collect in, and any gases generated in the waste pile will likely vent to the
atmosphere through the relatively thin layers of cover. Therefore, landfill gas monitoring is not
included in the closure/post-closure environmental monitoring program.
5.3

REPORTING

Currently as per the water license requirements, an annual report that includes sections pertaining
to the SWF, is required by March 31 of each calendar year. Reporting is required to include, at a
minimum:
• Monthly and annual quantities of waste disposed (including any originating from the
sewage facilities) of at the SWF;
• A summary of any modifications or major maintenance carried out at the SWF;
• Tabular summaries of the data collected pertaining to the SNP;
• An outline of any SWF training completed by community staff;
• A summary of any spills at the SWF;
• A summary of any abandonment or restoration work completed at the SWF during the
year, and an outline of any work anticipated for the following year;
• A summary of any studies requested by the WLWB that relate to waste disposal and a
brief description of any future studies planned;
• Any other details on waste disposal requested by the WLWB by November 1st of the year
being reported; and,
• Any updates or revisions to the approved Operation and Maintenance Plan
The annual report will also include a section that pertains to the inspection of the closed SWF.
This section will include comments regarding the items outlined in Table 1 and corrective actions
taken, where necessary.
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SUMMARY

This Closure and Reclamation Plan has been developed to provide the Community of Behchokö
with information for planning the final use and closure of the Behchokö SWF located 2 km east
of the former Community of Rae on the Community’s access road from the Mackenzie Highway
(Highway 3). It also serves to meet the requirements set forth under the Community of
Behchokö’s current Water License (MV2003L3-0100), whereby a Closure and Reclamation Plan is
to be submitted to the WLWB for approval prior to closure of the SWF.
Respectfully submitted,

David Davison, B.Sc. (Env)
Environmental Scientist

Byron O’Connor, P.Eng
Senior Engineer
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The Tower, The Woolen Mill

Kingston, Ontario
Canada K7K 1Z7
Tel: (613) 531-2725
Fax: (613) 531-1852
wesaking@wesa.ca

171 Victoria Street
North
Kitchener, Ontario
Canada N2H 5C5
Tel: (519) 742-6685
Fax: (519) 742-9810
wesakw@wesa.ca

273 Elm Street
Sudbury, Ontario
Canada P3C 1V5
Tel: (705) 525-6075
Fax: (705) 525-6077
wesasud@wesa.ca

www.blumetric.ca

4 Kern Road, Suite 1,
Toronto, Ontario,
Canada M3B 1T1
Tel: (416) 383-0957
Fax: (416) 383-0956
wesatoronto@wesa.ca

4901 – 48 Street
Ground Floor
Yellowknife, NT
Canada X1A 2P9
Tel: (867) 873-3500
Fax: (867) 873-3499
yellowknife@wesa.ca

