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Appendix B  
Photograph Log 
 

 
  



 

Site Photographs 

GHD | Upland Excavating Ltd. | 11222680 | Photo Log for Leachate Pond  1 

 

Photo 1 Leachate Treatment Pond Excavation 

 

Photo 2 Leachate Treatment Pond Excavation Complete 



 
 
 
 
 
 
 
 
 

GHD | Upland Excavating Ltd. | 11222680 | Photo Log for Leachate Pond  2 

 

Photo 3 Leachate Treatment Pond GCL Installation  

 

Photo 4 Leachate Treatment Pond Typical Repair 



 
 
 
 
 
 
 
 
 

GHD | Upland Excavating Ltd. | 11222680 | Photo Log for Leachate Pond  3 

 

Photo 5 HDPE Fusion Machine 

 

Photo 6 Leachate Treatment Pond GCL Placement 



 
 
 
 
 
 
 
 
 

GHD | Upland Excavating Ltd. | 11222680 | Photo Log for Leachate Pond  4 

 

Photo 7 Leachate Treatment Pond Geomembrane Deployment 

 

Photo 8 Leachate Treatment Pond Geomembrane Installation Complete 



 
 
 
 
 
 
 
 
 

GHD | Upland Excavating Ltd. | 11222680 | Photo Log for Leachate Pond  5 

 

Photo 9 Treated Effluent Holding Pond Geotextile  

 

Photo 10 Treated Effluent Holding Pond Leak Detection  



 

Site Photographs 

GHD | Upland Excavating Ltd. | 11222680 | Photo Log for Cell 1 East  1 

 

Photo 1 Constructing East and West Berm 

 

Photo 2 Constructing West Berm  



 
 
 
 
 
 
 
 
 

GHD | Upland Excavating Ltd. | 11222680 | Photo Log for Cell 1 East  2 

 

Photo 3 Placing Bedding Sand 

 

Photo 4 Field Tensiometer 



 
 
 
 
 
 
 
 
 

GHD | Upland Excavating Ltd. | 11222680 | Photo Log for Cell 1 East  3 

 

Photo 5 Field Tensiometer 

 

Photo 6 Sub-base Before GCL Installation 



 
 
 
 
 
 
 
 
 

GHD | Upland Excavating Ltd. | 11222680 | Photo Log for Cell 1 East  4 

 

Photo 7 GCL Installation  

 

Photo 8 Typical Geomembrane Tag 



 
 
 
 
 
 
 
 
 

GHD | Upland Excavating Ltd. | 11222680 | Photo Log for Cell 1 East  5 

 

Photo 9 Primary Geomembrane Installation 

 

Photo 10 Typical Destructive Samples of Geomembrane Seams for Lab Testing  



 
 
 
 
 
 
 
 
 

GHD | Upland Excavating Ltd. | 11222680 | Photo Log for Cell 1 East  6 

 

Photo 11 Primary Geomembrane  

 

Photo 12 Drainage Geocomposite on top of Primary Geomembrane 



 
 
 
 
 
 
 
 
 

GHD | Upland Excavating Ltd. | 11222680 | Photo Log for Cell 1 East  7 

 

Photo 13 Typical Drainage Geocomposite Cable Ties 

 

Photo 14 Installing Geomembrane on North Berm 



 
 
 
 
 
 
 
 
 

GHD | Upland Excavating Ltd. | 11222680 | Photo Log for Cell 1 East  8 

 

Photo 15 Installing GCL on top of Geocomposite 

 

Photo 16 Leachate Sump with Primary Geomembrane  



 
 
 
 
 
 
 
 
 

GHD | Upland Excavating Ltd. | 11222680 | Photo Log for Cell 1 East  9 

 

Photo 17 Typical Geomembrane Repair 

 

Photo 18 Geomembrane Seam Pressure Test 



 
 
 
 
 
 
 
 
 

GHD | Upland Excavating Ltd. | 11222680 | Photo Log for Cell 1 East  10 

 

Photo 19 HDPE Pipe Fusion Machine 

 

Photo 20 Deploying Geomembrane on North Berm 



 
 
 
 
 
 
 
 
 

GHD | Upland Excavating Ltd. | 11222680 | Photo Log for Cell 1 East  11 

 

Photo 21 Leachate Sump with Leak Detection Riser 

 

Photo 22 Seaming Geocomposite above Sump 



 
 
 
 
 
 
 
 
 

GHD | Upland Excavating Ltd. | 11222680 | Photo Log for Cell 1 East  12 

 

Photo 23 Complete Installation of Geosynthetics 

 

Photo 24 Initial Placement of Drainage Layer in 900 mm Lifts 



 
 
 
 
 
 
 
 
 

GHD | Upland Excavating Ltd. | 11222680 | Photo Log for Cell 1 East  13 

 

Photo 25 Completing Third 900 mm Drainage Layer Lift 

 

Photo 26 Infiltration Pond 



 
 
 
 
 
 
 
 
 

GHD | Upland Excavating Ltd. | 11222680 | Photo Log for Cell 1 East  14 

 

Photo 27 Spreading 300 mm of Drainrock 

 

Photo 28 Typical Geomembrane Penetration Boot 
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Appendix C  
Material Test Results 
  



Report of:

McElhanney Ltd. ASTM Ref: D6938

1196 Dogwood Street
Campbell River, BC
Tel: (250) 287-7799

Project: Upland Pit Berm Project Number: 2221-49292-00
Client: Upland Contracting Ltd. Report Date:

Report Number: 1

Test Date: Material Description:

Project Specific Location: Tested By: JDC

Specification: 95%

ASTM: D698

Elevation    
(m)         

Test 
Depth 
(mm)

Proctor 
No.

Field Dry 
Density 
(kg/m3)

Percent 
Moisture     

(%)

Max. Proctor 
Dry Density 

(kg/m3)

Optimum 
Moisture     

(%)

Percent 
Compact. 

(%)

Spec.    
(%)

Subbase 300 1 2234 4.7 2260 8.0 99% 95%

Subbase 300 1 2350 4.1 2260 8.0 104% 95%

Subbase 300 1 2269 4.7 2260 8.0 100% 95%

Subbase 300 1 2223 5.1 2260 8.0 98% 95%

Subbase 300 1 2280 5.3 2260 8.0 101% 95%

Subbase 300 1 2270 5.3 2260 8.0 100% 95%

Subbase 300 1 2221 5.0 2260 8.0 98% 95%

Subbase 300 1 2248 5.3 2260 8.0 99% 95%

Subbase 300 1 2345 3.5 2260 8.0 104% 95%

Subbase 300 1 2323 4.8 2230 8.0 104% 95%

Subbase 300 1 2192 5.4 2230 8.0 98% 95%

Comments: 

Reviewed by:    

9 SEE MAP OF BERM

10 SEE MAP OF BERM

11 SEE MAP OF BERM

North end of berm after another 4 passes

7 SEE MAP OF BERM

8 SEE MAP OF BERM

North end of berm after 6 passes

5 SEE MAP OF BERM

6 SEE MAP OF BERM

2 SEE MAP OF BERM

3 SEE MAP OF BERM

4 SEE MAP OF BERM

Field Density Report
Nuclear Densometer

March 22, 2021

North end of berm after another 4 passes

March 22, 2021 Proctor #5 - 75mm Pitrun

1 SEE MAP OF BERM

(D698 Standard, D1557 Modified)

Landfill Berm in Pit #1

Test 
No. Test Location 

South end of berm Multiple passes

by:y:y:y:y:y:y:y:y:y:y:y:y:y:yy      



Report of:

McElhanney Ltd. ASTM Ref: D6938

1196 Dogwood Street
Campbell River, BC
Tel: (250) 287-7799

Project: Upland Pit Berm Project Number: 2221-49292-00
Client: Upland Contracting Report Date:

Report Number: 1

Test Date: Material Description:

Project Specific Location: Tested By: JDC

Specification: 95%

ASTM: D698

7 5 10

6 11 9

NORTH

4

3

2

1

Comments: 

March 22, 2021 Proctor #5 - 75mm Pitrun

(D698 Standard, D1557 Modified)

Field Density Report
Nuclear Densometer

March 22, 2021

Landfill Berm in Pit #1

8

Reviewed by:    y:::   



MOISTURE -  DENSITY
RELATIONSHIP REPORT

McElhanney Ltd.
1211 Ryan Road
Courtenay, BC

Lab ID: 21-086                                                                
Corresponds With: Sieve #26                                                   

PROJECT NO.
CLIENT

C.C.

2221-49292-08
Upland Contracting Ltd.

Upland Contracting Ltd.
7295 Gold River Hwy.
Campbell River, BC
V9H  1P1

Upland Misc 2020 Campbell River
Campbell River

5 24-Mar-2021 22-Mar-2021

TO

PROJECT

PROCTOR NO. DATE RECEIVED DATE SAMPLED

COMMENTS

 1 2062

2171

2291

2346

 2

 3

 4

Page 1 of 1       29-Mar-2021
Reporting of these test results constitutes a testing service only. Engineering interpretation or evaluation of test results is provided only on written request.

McElhanney Ltd.

CONTRACTOR

TRIAL
NUMBER

WET
DENSITY
(kg/m3)

DRY
DENSITY
(kg/m3)

MOISTURE
CONTENT

(%)

1962

1933

2112

2115

 5.1

12.3

 8.5

10.9

SAMPLED BY JC
INSITU MOISTURE 7.0

SUPPLIER Upland Contracting Ltd.
SOURCE Upland Pit #1
MATERIAL IDENTIFICATION

MAJOR COMPONENT PIT RUN
SIZE
DESCRIPTION
ROCK TYPE

75MM

COMPACTION STANDARD

COMPACTION PROCEDURE

RAMMER TYPE
PREPARATION
OVERSIZE CORRECTION METHOD

OVERSIZE SPECIFIC GRAVITY

Standard Proctor,
ASTM D698
C: 152.4mm Mold,
Passing 19mm
Automatic
Moist
ASTM 4718
20.0
2.85

MAXIMUM
DRY

DENSITY
(kg/m3)

OPTIMUM
MOISTURE
CONTENT

(%)

2150
2260

10.0
8.0

CALCULATED
OVERSIZE CORRECTED

ZERO AIR VOIDS CURVE
FOR ESTIMATED
SPECIFIC GRAVITY
OF 2.85

RETAINED 19mm SCREEN %

%

TESTED BY TI

DATE TESTED24-Mar-2021

TOTAL NUMBER OF TRIALS 4

Reviewed By:
id d l itt t

By:y:y:y:y:y:y:y:y:y:y:y:y:y:y::



McElhanney Ltd.
1211 Ryan Road
Courtenay, BC

SIEVE ANALYSIS REPORT
8 16 30 50 SERIES

Lab ID: 21-086                                                                
Corresponds With: Proctor #5                                                  

PROJECT NO.
CLIENT

C.C.

2221-49292-08
Upland Contracting Ltd.

Upland Contracting Ltd.
7295 Gold River Hwy.
Campbell River, BC
V9H  1P1

Upland Misc 2020 Campbell River
Campbell River

26 24-Mar-2021 22-Mar-2021

TO

PROJECT

SIEVE TEST  NO. DATE TESTED DATE SAMPLED

COMMENTS

3"
2"
1 1/2"
1"
3/4"
1/2"
3/8"

Page 1 of 1       29-Mar-2021
Reporting of these test results constitutes a testing service only. Engineering interpretation or evaluation of test results is provided only on written request.

McElhanney Ltd.

CONTRACTOR

GRAVEL SIZES GRADATION
LIMITS

100.0
 95.7
 92.3
 85.2
 78.9
 73.7
 67.3

100.0-
 70.0-

 50.0-

SAMPLED BY JCSUPPLIER Upland Contracting Ltd.
SOURCE Upland Pit #1
SPECIFICATION MMCD 2.3.1 Pit Run Gravel TEST METHOD WASHED

TESTED BY TI

MATERIAL TYPE Pit Run

PERCENT
PASSING

75   mm
50   mm
37.5 mm
25   mm
19   mm
12.5 mm
 9.5 mm

100.0
100.0

100.0

No. 4
No. 8
No. 16
No. 30
No. 50
No. 100
No. 200

SAND SIZES AND FINES GRADATION
LIMITS

 56.1
 48.0
 38.7
 28.5
 17.2
  9.3
  5.0

 22.0-
 10.0-

  2.0-

PERCENT
PASSING

4.75 mm
2.36 mm
1.18 mm
 600 μm
 300 μm
 150 μm
  75 μm

100.0
85.0

8.0

MOISTURE CONTENT   7.0%

DATE RECEIVED24-Mar-2021

Reviewed By:
id d l itt t

y:y:y:y:y:y:y:y:y:y:y:y:y:y:y:y



McElhanney Ltd.
1211 Ryan Road
Courtenay, BC

SIEVE ANALYSIS REPORT
8 16 30 50 SERIES

Sample ID: #21-420A                                                           

PROJECT NO.
CLIENT

C.C.

2221-49292-08
Upland Contracting Ltd.

Upland Contracting Ltd.
7295 Gold River Hwy.
Campbell River, BC
V9H  1P1

Upland Misc 2020 Campbell River
Campbell River

31 27-Sep-2021 09-Sep-2021

TO

PROJECT

SIEVE TEST  NO. DATE TESTED DATE SAMPLED

COMMENTS

3"
2"
1 1/2"
1"
3/4"
1/2"
3/8"

Page 1 of 1       29-Sep-2021
Reporting of these test results constitutes a testing service only. Engineering interpretation or evaluation of test results is provided only on written request.

McElhanney Ltd.

CONTRACTOR

GRAVEL SIZES GRADATION
LIMITS

100.0
 96.0
 63.6
  5.8
  0.4
  0.4
  0.4

100.0-
  0.0-

  0.0-

SAMPLED BY ClientSUPPLIER Upland Contracting Ltd.
SOURCE Upland Pit #1
SPECIFICATION Stone Drainage Layer TEST METHOD WASHED

TESTED BY JY

MATERIAL TYPE 1-2" Drain Rock

PERCENT
PASSING

75   mm
50   mm
37.5 mm
25   mm
19   mm
12.5 mm
 9.5 mm

100.0
15.0

2.0

No. 4
No. 8
No. 16
No. 30
No. 50
No. 100
No. 200

SAND SIZES AND FINES GRADATION
LIMITS

  0.4
  0.4
  0.4
  0.4
  0.3
  0.2
  0.1

PERCENT
PASSING

4.75 mm
2.36 mm
1.18 mm
 600 μm
 300 μm
 150 μm
  75 μm

MOISTURE CONTENT   4.3%

DATE RECEIVED24-Sep-2021

Reviewed By:



Report System Software Registered to: McElhanney Consulting Services, Courtenay

McElhanney Ltd.
1211 Ryan Road
Courtenay, BC

SIEVE ANALYSIS REPORT
8 16 30 50 SERIES

Sample ID: #21-420B                                                           

PROJECT NO.
CLIENT

C.C.

2221-49292-08
Upland Contracting Ltd.

Upland Contracting Ltd.
7295 Gold River Hwy.
Campbell River, BC
V9H  1P1

Upland Misc 2020 Campbell River
Campbell River

32 27-Sep-2021 07-Sep-2021

TO

PROJECT

SIEVE TEST  NO. DATE TESTED DATE SAMPLED

COMMENTS

3"
2"
1 1/2"
1"
3/4"
1/2"
3/8"

Page 1 of 1       29-Sep-2021
Reporting of these test results constitutes a testing service only. Engineering interpretation or evaluation of test results is provided only on written request.

McElhanney Ltd.

CONTRACTOR

GRAVEL SIZES GRADATION
LIMITS

100.0
100.0
 57.5
  4.8
  0.1
  0.1
  0.1

100.0-
  0.0-

  0.0-

SAMPLED BY ClientSUPPLIER Upland Contracting Ltd.
SOURCE Upland Pit #1
SPECIFICATION Stone Drainage Layer TEST METHOD WASHED

TESTED BY JY

MATERIAL TYPE 1-2" Drain Rock

PERCENT
PASSING

75   mm
50   mm
37.5 mm
25   mm
19   mm
12.5 mm
 9.5 mm

100.0
15.0

2.0

No. 4
No. 8
No. 16
No. 30
No. 50
No. 100
No. 200

SAND SIZES AND FINES GRADATION
LIMITS

  0.1
  0.1
  0.1
  0.1
  0.1
  0.1
  0.1

PERCENT
PASSING

4.75 mm
2.36 mm
1.18 mm
 600 μm
 300 μm
 150 μm
  75 μm

MOISTURE CONTENT   1.7%

DATE RECEIVED24-Sep-2021

Reviewed By:



Report System Software Registered to: McElhanney Consulting Services, Courtenay

McElhanney Ltd.
1211 Ryan Road
Courtenay, BC

SIEVE ANALYSIS REPORT
8 16 30 50 SERIES

Sample ID: #21-420C                                                           

PROJECT NO.
CLIENT

C.C.

2221-49292-08
Upland Contracting Ltd.

Upland Contracting Ltd.
7295 Gold River Hwy.
Campbell River, BC
V9H  1P1

Upland Misc 2020 Campbell River
Campbell River

33 27-Sep-2021 07-Sep-2021

TO

PROJECT

SIEVE TEST  NO. DATE TESTED DATE SAMPLED

COMMENTS

3"
2"
1 1/2"
1"
3/4"
1/2"
3/8"

Page 1 of 1       29-Sep-2021
Reporting of these test results constitutes a testing service only. Engineering interpretation or evaluation of test results is provided only on written request.

McElhanney Ltd.

CONTRACTOR

GRAVEL SIZES GRADATION
LIMITS

100.0
 97.7
 64.1
 12.4
  1.0
  1.0
  1.0

100.0-
  0.0-

  0.0-

SAMPLED BY ClientSUPPLIER Upland Contracting Ltd.
SOURCE Upland Pit #1
SPECIFICATION Stone Drainage Layer TEST METHOD WASHED

TESTED BY JY

MATERIAL TYPE 1-2" Drain Rock

PERCENT
PASSING

75   mm
50   mm
37.5 mm
25   mm
19   mm
12.5 mm
 9.5 mm

100.0
15.0

2.0

No. 4
No. 8
No. 16
No. 30
No. 50
No. 100
No. 200

SAND SIZES AND FINES GRADATION
LIMITS

  1.0
  1.0
  0.9
  0.9
  0.9
  0.9
  0.9

PERCENT
PASSING

4.75 mm
2.36 mm
1.18 mm
 600 μm
 300 μm
 150 μm
  75 μm

MOISTURE CONTENT   3.1%

DATE RECEIVED24-Sep-2021

Reviewed By::
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Appendix D  
Product Data 
  



 

00 64 00 F03 - December 2015 Page 1 of 1 

Submittal Transmittal Form 
 

DATE: May 3, 2021 GHD PROJECT NO.: 088877 

PROJECT NAME: Northwin Landfill Phase 1 East CONTRACT NO.:  

CONTRACTOR: Upland Contracting Ltd. 
 
 

Certification By Contractor: 
I hereby represent that I have satisfied CONTRACTOR's obligations under the Contract Documents 
including but not limited to review and approval, verification of products required, field dimensions, 
adjacent construction work, and coordination of information with respect to CONTRACTOR's review and 
approval of that submittal. 

Contractor's Signature or Stamp 

 
Contractor Submittal No.: ____001 -1     ____________________________________ 
 
GHD Submittal No.: __001 -1______________________________________________ 
 
Spec Section No./Drawing No.: ___________________________________________ 

Submittal Type: 
 A - Test Results and/or Certificates 
 B - Manufacturer's Literature or Data  
 C - Shop Drawings 
 D - Operation & Maintenance Instructions 
 E - Samples 
 F - Alternative Product Supporting Data 
 G - Administrative (Schedules, etc.) 

 
Page No. Item No. Description 
  Bentomat DN (Geosythetic clay liner) 

SKAPS W13 (Woven Geotextile) 
SKAPS GE200 (Non-woven Geotextile) 
Interdrain GM (Drainage Geocomposite) 
Alvatech (Geomembrane) 

 

 
Notes: Bolded text show updates from Submittal 001.  

Review Comments: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

REVIEWED BY: 
 
REVIEWED BY: David Barbour  

 Bentomat DN 
o Peel strength Spec: 2100 N/m, Sumbittal: 610 N/m 
o Based on manufacture provided information and 

supported by GRI-GCL3-Spec SI (attached) Bentomat DN 
is accepted 

 Skaps W315  
o Puncture strength: Spec ASTM D4833, Submittal ASTM 6241 
o ASTM 6241 acceptable for testing puncture strength of 

geotextile 
 Skaps GE200  

o Puncture strength Spec: 2420 N , Submittal 1.99 kN 
o Puncture strength was reviewed and found to be 

acceptable  
o Puncture strength Spec: ASTM D4833, Submittal ASTM 6241 
o ASTM D6241 is acceptable for testing puncture strength 

of geotextile 
 Alvatech  

o Tensile and elongation strength Spec test method: ASTM 
D638, Submittal ASTM D 6693 Acceptable test method 
supported by GRI-HDPE-Spec (attached) 

o Carbon black content: Spec test method: ASTM D1603, 
Submittal ASTM 4218 Acceptable test method supported 
by GRI-HDPE-Spec (attached) 

o Asperity height: GRI test method GM12, Submittal ASTM 
D7466 Acceptable test method supported by GRI-HDPE-
Spec (attached) 
 

SUBMITTAL REVIEW 

GHD Submittal No. 001-1 
Contractor Submittal No.  

Contract No.  

ENGINEER's review is for the sole purpose of 
ascertaining conformance with general design 
concepts expressed in the Contract Documents 
and in no way constitutes approval of the detail 
design inherent in CONTRACTOR's Submittal 
responsibility for which remains solely with 
CONTRACTOR submitting same.  Review 
does not authorize changes to Contract 
Documents. 

x Reviewed 
 Reviewed as Noted 
 Revise and Resubmit 
 Not Subject to Review 
 Other 

Name: David Barbour 

Signed:  
 
Date: May 3, 2021 



 

  

 

BBENTOMAT® DN 
CERTIFIED PROPERTIES  
  

CETCO® Bentomat® DN is a reinforced geosynthetic clay liner (GCL) consisting of a layer of sodium bentonite between two polypropylene 
nonwoven geotextiles, which are needle-punched together.   

 
MATERIAL PROPERT Y TEST METHOD TEST FREQUENCY CERTIFIED VALUES 

Nonwoven Base Geotextile 
Mass/Area1 ASTM D5261 200,000 ft2 (20,000 m2) 6.0 oz/yd2 (203 g/m2) min. 

Nonwoven Cap Geotextile 
Mass/Area1 ASTM D5261 200,000 ft2 (20,000 m2) 6.0 oz/yd2 (203 g/m2) min. 

Bentonite Moisture Content2 ASTM D2216 1 per 50 tonnes 12% max. 

Bentonite Swell Index2 ASTM D5890 1 per 50 tonnes 24 mL/2g min. 

Bentonite Fluid Loss2 ASTM D5891 1 per 50 tonnes 18 mL max. 

Bentonite Mass/Area3 ASTM D5993 40,000 ft2 (4,000 m2) 0.75 lb/ft2 (3.7 kg/m2) min. 

Total Mass/Area3 ASTM D5993 40,000 ft2 (4,000 m2) 0.83 lb/ft2 (4.1 kg/m2) min. 

GCL Moisture Content ASTM D5993 40,000 ft2 (4,000 m2) 35% max. 

GCL Grab Strength4 ASTM D6768 200,000 ft2 (20,000 m2) 50 lbs/in (8.8 kN/m) min. 

GCL Peel Strength ASTM D6496 40,000 ft2 (4,000 m2) 3.5 lbs/in (610 N/m) min. 

GCL Hydraulic Conductivity5 ASTM D5887 250,000 ft2 (25,000 m2) 5 x 10-11 m/s max. 

GCL Index Flux5 ASTM D5887 250,000 ft2 (25,000 m2) 1 x 10-8 m3/m2/s max. 

GCL Hydrated Internal 
Shear Strength6 ASTM D6243 1,000,000 ft2 (100,000 m2) 500 psf (24 kPa) typ.@ 200 psf (9.6 kPa) 

 
Notes: 
1 Geotextile property tests performed on the geotextile components before they are incorporated into the finished GCL product.  
2 Bentonite property tests performed before the bentonite is incorporated into the finished GCL product. 
3 Reported at 0% moisture content. 
4 All tensile strength testing is performed in the machine direction using ASTM D6768. 
5 Index flux and hydraulic conductivity testing with deaired distilled/deionized water at 80 psi (550 kPa) cell pressure, 77 psi (530 kPa) headwater pressure 

and 75 psi (515 kPa) tailwater pressure. 
6 Peak values measured at 200 psf (9.6 kPa) normal stress for a specimen hydrated for 48 hours. Site-specific materials, GCL products, and test conditions 

must be used to verify internal and interface strength of the proposed design. 
 
 
   
 
 

TR 401-BDN-3.5lb/in- D5889/GRI-GCL3 
05/2018 
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SKAPS GE200
HOME / GEOTEXTILE / NON-WOVEN / ENVIRONMENTAL GRADE FABRICS

SKAPS GE-200 is a needle-punched nonwoven geotextile made of 
100% polypropylene staple fibers, which are formed into a random 
network for dimensional stability. SKAPS GE-200 resists ultraviolet 
deterioration, rotting, biological degradation, naturally encountered 
basics and acids. Polypropylene is stable within a pH range of 2 to 13.

DOWNLOAD DATA SHEET

SKAPS GE-200 conforms to the physical property values listed below:

Property Method English (MARV ) Metric (MARV )

Weight ASTM D 5261 20 oz/yd 675 g/m

Grab Tensile Strength ASTM D 4632 450 lbs 1.99 kN

Grab Elongation ASTM D 4632 50% 50%

Trapezoid Tear Strength ASTM D 4533 125 lbs 0.55 kN

CBR Puncture Resistance ASTM D 6241 1437 lbs 1.67 kN

UV Resistance ASTM D 4355 70%/500 hrs. 70%/500 hrs.

2 2

2 2

Privacy  - Terms

 +1 (706) 354-3700 



Drainage Geocomposite

Properties Values Units Qualifiers Standards
Geonet ⁽¹⁾
Polymer
Carbon black 2 % Min ASTM D4218
Density 0,94 g / cm³ Min ASTM D1505
Thickness 300 (7,6) mil (mm) MAV ASTM D5199
Transmissivity, MD 8 x 10⁻³ m² / s ⁽²⁾ MARV ASTM D4716 ⁽³⁾
Tensile strength, MD 75 (13,1) lb / in (kN / m) Min ASTM D7179
Geotextile ⁽¹⁾
Polymer
Mass per unit area 8 (270) oz / yd² (g / m²) MARV ASTM D5261
CBR Puncture 600 (2.670) lb (N) MARV ASTM D6241
AOS 80 (180) US Sieve (μm) MaxARV ASTM D4751
Grab strength 225 (1.000) lb (N) MARV ASTM D4632
Grab elongation 50 % MARV ASTM D4632
Tear strength 90 (400) lb (N) MARV ASTM D4533
Permeability 100 (4.074) gal / ft²·min (l / m²·min) MARV ASTM D4491
Permittivity 1,26 s⁻¹ MARV ASTM D4491
UV resistance 70 % ret. 500h MARV ASTM D4355
Drainage geocomposite
Ply adhesion, MD 1 (178) lb / in (g / cm) Min ASTM D7005
Transmissivity, MD (SS) 3 x 10⁻³ m² / s ⁽²⁾ MARV ASTM D4716 ⁽³⁾
Transmissivity, MD (DS) 9 x 10⁻⁴ m² / s ⁽²⁾ MARV ASTM D4716 ⁽³⁾

Remarks

- Standard roll format is 12,5 feet (3,8 meters) wide.

- Has a geotextile overlap at one side, which eases the installation and prevents soil intrusion.

- Has to be covered within 14 days after installation.

⁽¹⁾ Geonet and geotextile listed properties are prior to lamination
⁽²⁾ 10⁻³ m² / s = l / m·s
⁽³⁾ Transmissivity measured under an hydraulic gradient of 0.1, normal load of 10,000 psf (480 kPa), water at 70 °F (21 °C) between HDPE plates 
(H/H) for 15 minutes

MD : Machine Direction (longitudinal)
SS : Single-Sided Geocomposite
DS : Double-Sided Geocomposite
MARV : Minimum Average Roll Value
MAV : Minimum Average Value
Min : Minimum Value
MAX : Maximum Value
MaxARV : Maximum Average Roll Value

Ja
nu

ar
y 

20
20

Polypropylene ( PP )

INTERDRAIN GM & GMG 30.8

High-density polyethylene (HDPE) geonet with one or two polypropylene (PP) geotextiles heat 
laminated, respectively. The geonet is made with 2 overcrossed strands, whose geometry creates 
channels with a high flow capacity, also under high pressures and at very low gradients.

FUNCTIONS:
DRAINAGE, FILTRATION, SEPARATION and PROTECTION.

MAIN USES:
Landfill cappings, new landfills, water reservoirs, horizontal drainage in embankments and platforms 
of roads, railways, trams and other trafficked areas, retaining structures, bridges, foundations, 
basements, canals, cut-and-cover tunnels, tunnels and other underground structures, gardens and 
sport fields.

High-density polyethylene ( HDPE )

CE Certificate of 
conformity

0099/CPR/A42/0124
0099/CPR/A42/0127

 0120TX
These specifications are based on our present state of knowledge.

INTERMAS declines any responsibility due to their use in projects or civil works and hands them for informative purposes only.



   

 

SOTRAFA, El Ejido (Almería) Spain, www.sotrafageo.com 
Telf: 0034 950 40 56 00    Fax: 0034 950 40 56 21   geo@sotrafa.com 
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ALVATECH FIX 
High-Density Polyethylene Waterproofing Geomembrane 

 
 

ALVATECH FIX is manufactured by SOTRAFA (Almería – Spain), a company of the Armando Alvarez Group. 
 

ALVATECH FIX is a High-Density Polyethylene liner, structured on one (FIX 1F) or both sides (FIX 2F), available in 7.5 m and manufactured 
with the latest cast system technology.  
 

SOTRAFA certifies that HDPE Geomembrane Alvatech FIX, satisfactorily meets Standard GRI GM-13. 

(1) Both directions (machine direction and cross machine direction) (2) Both sides. (3) SP-NTCL must be evaluated in the smooth area. 

(4) Sotrafa reserves the right to evaluate the antioxidant content with one or any other oxidation induction method. 
 

All the values are nominal. Those values between parentheses are the minimum ones required by the norm GM-13. 
 
 
 
This Information is provided for reference purposes only. The values are not guaranteed. SOTRAFA is not responsible for improper use of this information or for the final 
use of the product if that use is not the normal application of the geomembrane. This information is subject to change without prior notice. Please contact Sotrafa for any 
updated information. 
 

PROPERTIES UNIT 
GEOMEMBRANE ALVATECH FIX 1F – 2F 

Test Method 
Geo. 1.5 Geo. 2.0 Geo. 2.5 

Thickness (minimum average) 

 Lowest individual for 8 out of 10 values 

 Lowest individual for any of the 10 values  

mm 

1.50 (±5%) 

-10% 

-15% 

2.00 (±5%) 

-10% 

-15% 

2.50 (±5%) 

-10% 

-15% 

ASTM D 5994 

Asperity Height (2) mm ≥ 0.80 (  0,40) ASTM D7466 

Density with Carbon Black g/cm3 ≥ 0.940 ASTM D 1505 

Yield Strength (1) 

Break Strength (1) 

Yield Elongation (1) 

Break Elongation (1) 

kN/m 

kN/m 

% 

% 

24 (  22) 

19 (  16) 

13 (  12) 

150 (  100) 

32 (  29) 

26 (  21) 

13 (  12) 

200 (  100) 

40 (  37) 

32 (  26) 

13 ( 12) 

200 (  100) 

ASTM D 6693 

Type IV 

Tear Resistance (1) N 200 (  187) 270 (  249) 335 (  311) ASTM D 1004 

Puncture Resistance (2) N 450 (≥400) 600 (≥534) 750 (≥667) ASTM D 4833 

Stress Crack Resistance (SP-NCTL) (3)  h  500 ASTM D 5397 

Carbon Black 

Carbon Black Content 

Carbon Black Dispersion 

 

% 

Category 

 

2 - 3 

1 - 2 

 

ASTM D 4218 

ASTM D 5596 

Oxidative Induction Time (4) 

Standard OIT  

        --- or --- 

HPOIT 

min 

 

 100 

 

 400 

 

ASTM D 3895 

 

ASTM D 5885 

OVEN AGEING AT 85 º C (4) 

Standard OIT - % Retained after 90 days 

        --- or --- 

HPOIT - % Retained after 90 days 

% retained 

 

 55 

 

 80 

ASTM D 5721 

ASTM D 3895 

 

ASTN D 5885 

U.V.  RESISTANCE 

High Pressure OIT - % Retained after 1600hours 
% retained 

 

 50 

ASTM D7238 

ASTM D5885 
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GRI - GM13 Standard Specification* 
 
Standard Specification for 
 

“Test Methods, Test Properties and Testing Frequency for 
High Density Polyethylene (HDPE) Smooth and Textured Geomembranes” SM 

 
This specification was developed by the Geosynthetic Research Institute (GRI), with the 
cooperation of the member organizations for general use by the public.  It is completely optional 
in this regard and can be superseded by other existing or new specifications on the subject matter 
in whole or in part.  Neither GRI, the Geosynthetic Institute, nor any of its related institutes, 
warrant or indemnifies any materials produced according to this specification either at this time or 
in the future. 
 
1. Scope 
 

1.1 This specification covers high density polyethylene (HDPE) geomembranes with a 
formulated sheet density of 0.940 g/ml, or higher, in the thickness range of 0.75 mm 
(30 mils) to 3.0 mm (120 mils).  Both smooth and textured geomembrane surfaces 
are included.   

 
1.2 This specification sets forth a set of minimum, physical, mechanical and chemical 

properties that must be met, or exceeded by the geomembrane being manufactured.  
In a few cases a range is specified. 

 
1.3 In the context of quality systems and management, this specification represents 

manufacturing quality control (MQC). 
 

Note 1: Manufacturing quality control represents those actions taken by a 
manufacturer to ensure that the product represents the stated 
objective and properties set forth in this specification. 

 
1.4 This standard specification is intended to ensure good quality and performance of 

HDPE geomembranes in general applications, but is possibly not adequate for the 
complete specification in a specific situation. Additional tests, or more restrictive 

 
*This GRI standard specification is developed by the Geosynthetic Research Institute through consultation and review 
by the member organizations.  This specification will be reviewed at least every 2-years, or on an as-required basis.  
In this regard it is subject to change at any time.  The most recent revision date is the effective version and it is kept 
current on the Institute’s Website <<geosynthetic-institute.org>>. 

Copyright © 2017 Geosynthetic Institute - All Rights Reserved 
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values for test indicated, may be necessary under conditions of a particular 
application. 

 
Note 2:  For information on installation techniques, users of this standard are 

referred to the geosynthetics literature, which is abundant on the 
subject. 

 
2. Referenced Documents 
 

2.1 ASTM Standards 
 
D  792 Specific Gravity (Relative Density) and Density of Plastics by 

Displacement 
D 1004 Test Method for Initial Tear Resistance of Plastics Film and Sheeting 
D 1238 Test Method for Flow Rates of Thermoplastics by Extrusion Plastometer 
D 1505 Test Method for Density of Plastics by the Density-Gradient Technique 
D 1603 Test Method for Carbon Black in Olefin Plastics 
D 4218 Test Method for Determination of Carbon Black Content in Polyethylene 

Compounds by the Muffle-Furnace Technique 
D 4833 Test Method for Index Puncture Resistance of Geotextiles, 

Geomembranes and Related Products 
D 5199 Test Method for Measuring Nominal Thickness of Geotextiles and 

Geomembranes 
D 5397 Procedure to Perform a Single Point Notched Constant Tensile Load – 

(SP-NCTL) Test:  Appendix 
D 5596  Test Method for Microscopic Evaluation of the Dispersion of Carbon 

Black in Polyolefin Geosynthetics 
D 5721  Practice for Air-Oven Aging of Polyolefin Geomembranes 
D 5885 Test method for Oxidative Induction Time of Polyolefin Geosynthetics by 

High Pressure Differential Scanning Calorimetry 
D 5994 Test Method for Measuring the Core Thickness of Textured 

Geomembranes 
D 6370 Standard Test Method for Rubber-Compositional Analysis by 

Thermogravimetry (TGA) 
D 6693 Test Method for Determining Tensile Properties of Nonreinforced 

Polyethylene and Nonreinforced Flexible Polypropylene Geomembranes 
D 7238 Test Method for Effect of Exposure of Unreinforced Polyolefin 

Geomembrane Using Fluorescent UV Condensation Apparatus 
D 7466 Test Method for Measuring the Asperity Height of Textured 

Geomembranes 
D 8117 Standard Test Method for Oxidative Induction Time of Polyolefin 

Geosynthetics by Differential Scanning Calorimetry 
 

2.2 GRI Standards 
 

GM10 Specification for the Stress Crack Resistance of Geomembrane Sheet 
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2.3 U. S. Environmental Protection Agency Technical Guidance Document "Quality 
Control Assurance and Quality Control for Waste Containment Facilities," 
EPA/600/R-93/182, September 1993, 305 pgs. 

 
3. Definitions 
 

Manufacturing Quality Control (MQC) - A planned system of inspections that is used to 
directly monitor and control the manufacture of a material which is factory originated.  
MQC is normally performed by the manufacturer of geosynthetic materials and is 
necessary to ensure minimum (or maximum) specified values in the manufactured product.  
MQC refers to measures taken by the manufacturer to determine compliance with the 
requirements for materials and workmanship as stated in certification documents and 
contract specifications. 
ref. EPA/600/R-93/182 

 
Manufacturing Quality Assurance (MQA) - A planned system of activities that provides 
assurance that the materials were constructed as specified in the certification documents 
and contract specifications.  MQA includes manufacturing facility inspections, 
verifications, audits and evaluation of the raw materials (resins and additives) and 
geosynthetic products to assess the quality of the manufactured materials.  MQA refers to 
measures taken by the MQA organization to determine if the manufacturer is in compliance 
with the product certification and contract specifications for the project. 
ref. EPA/600/R-93/182 

 
Formulation - The mixture of a unique combination of ingredients identified by type, 
properties and quantity.  For HDPE polyethylene geomembranes, a formulation is defined 
as the exact percentages and types of resin(s), additives and carbon black. 
 
Nominal - Representative value of a measurable property determined under a set of 
conditions, by which a product may be described. Abbreviated as nom. in Tables 1 and 2. 

 
4. Material Classification and Formulation 
 

4.1 This specification covers high density polyethylene geomembranes with a 
formulated sheet density of 0.940 g/ml, or higher.  Density can be measured by 
ASTM D1505 or ASTM D792.  If the latter, Method B is recommended. 

 
4.2 The polyethylene resin from which the geomembrane is made will generally be in 

the density range of 0.932 g/ml or higher, and have a melt index value per ASTM 
D1238 of less than 1.0 g/10 min.   

 
4.3 The resin shall be virgin material with no more than 10% rework.  If rework is used, 

it must be a similar HDPE as the parent material. 
 
4.4 No post consumer resin (PCR) of any type shall be added to the formulation. 
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5. Physical, Mechanical and Chemical Property Requirements 
 

5.1 The geomembrane shall conform to the test property requirements prescribed in 
Tables 1 and 2.  Table 1 is for smooth HDPE geomembranes and Table 2 is for 
single and double sided textured HDPE geomembranes.  Each of the tables are 
given in English and SI (metric) units.  The conversion from English to SI (metric) 
is soft.   

 
Note 3: The tensile strength properties in this specification were originally 

based on ASTM D 638 which uses a laboratory testing temperature 
of 23 C  2 C.  Since ASTM Committee D35 on Geosynthetics 
adopted ASTM D 6693 (in place of D 638), this GRI Specification 
followed accordingly.  The difference is that D 6693 uses a testing 
temperature of 21 C  2 C.  The numeric values of strength and 
elongation were not changed in this specification.  If a dispute arises 
in this regard, the original temperature of 23 C  2 C should be 
utilized for testing purposes. 

 
Note 4: There are several tests often included in other HDPE specifications 

which are omitted from this standard because they are outdated, 
irrelevant or generate information that is not necessary to evaluate 
on a routine MQC basis.  The following tests have been purposely 
omitted: 

 
 Volatile Loss  Water Absorption 
 Dimensional Stability  Ozone Resistance 
 Coeff. of Linear Expansion  Modulus of Elasticity 
 Resistance to Soil Burial  Hydrostatic Resistance 
 Low Temperature Impact  Tensile Impact 
 ESCR Test (D 1693)  Field Seam Strength 
 Wide Width Tensile  Multi-Axial Burst 
 Water Vapor Transmission  Various Toxicity Tests 

 
Note 5: There are several tests which are included in this standard (that are 

not customarily required in other HDPE specifications) because they 
are relevant and important in the context of current manufacturing 
processes.  The following tests have been purposely added: 

 
 Oxidative Induction Time 
 Oven Aging 
 Ultraviolet Resistance 
 Asperity Height of Textured Sheet (see Note 6) 
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Note 6: The minimum average value of asperity height does not represent 
an expected value of interface shear strength.  Shear strength 
associated with geomembranes is both site-specific and product-
specific and should be determined by direct shear testing using 
ASTM D5321/ASTM D6243 as prescribed.  This testing should be 
included in the particular site’s CQA conformance testing protocol 
for the geosynthetic materials involved, or formally waived by the 
Design Engineer, with concurrence from the Owner prior to the 
deployment of the geosynthetic materials. 

 
Note 7: There are other tests in this standard, focused on a particular 

property, which are updated to current standards.  The following are 
in this category: 

 
 Thickness of Textured Sheet 
 Puncture Resistance 
 Stress Crack Resistance 
 Carbon Black Dispersion (In the viewing and subsequent 

quantitative interpretation of ASTM D 5596 only near spherical 
agglomerates shall be included in the assessment). 

 
5.2 The values listed in the tables of this specification are to be interpreted according 

to the designated test method.  In this respect they are neither minimum average 
roll values (MARV) nor maximum average roll values (MaxARV). 

 
5.3 The properties of the HDPE geomembrane shall be tested at the minimum 

frequencies shown in Tables 1 and 2.  If the specific manufacturer's quality control 
guide is more stringent and is certified accordingly, it must be followed in like 
manner. 

 
Note 8: This specification is focused on manufacturing quality control 

(MQC).  Conformance testing and manufacturing quality assurance 
(MQA) testing are at the discretion of the purchaser and/or quality 
assurance engineer, respectively.   

 
6. Workmanship and Appearance 
 

6.1 Smooth geomembrane shall have good appearance qualities.  It shall be free from 
such defects that would affect the specified properties of the geomembrane. 

 
6.2 Textured geomembrane shall generally have uniform texturing appearance.  It shall 

be free from agglomerated texturing material and such defects that would affect the 
specified properties of the geomembrane. 

 
6.3 General manufacturing procedures shall be performed in accordance with the 

manufacturer's internal quality control guide and/or documents. 
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7. MQC Sampling 
 

7.1 Sampling shall be in accordance with the specific test methods listed in Tables 1 
and 2.  If no sampling protocol is stipulated in the particular test method, then test 
specimens shall be taken evenly spaced across the entire roll width. 

 
7.2 The number of tests shall be in accordance with the appropriate test methods listed 

in Tables 1 and 2. 
 
7.3 The average of the test results should be calculated per the particular standard cited 

and compared to the minimum value listed in these tables, hence the values listed 
are the minimum average values and are designated as "min. ave."  

 
8. MQC Retest and Rejection 
 

8.1 If the results of any test do not conform to the requirements of this specification, 
retesting to determine conformance or rejection should be done in accordance with 
the manufacturing protocol as set forth in the manufacturer's quality manual. 

 
9. Packaging and Marketing 
 

9.1 The geomembrane shall be rolled onto a substantial core or core segments and held 
firm by dedicated straps/slings, or other suitable means.  The rolls must be adequate 
for safe transportation to the point of delivery, unless otherwise specified in the 
contract or order. 

 
10. Certification 
 

10.1 Upon request of the purchaser in the contract or order, a manufacturer's certification 
that the material was manufactured and tested in accordance with this specification, 
together with a report of the test results, shall be furnished at the time of shipment. 
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 GM13 - 11 of 11 Revision 16:  3/17/2021 

Adoption and Revision Schedule 
for 

HDPE Specification per GRI-GM13 
 

“Test Methods, Test Properties, Testing Frequency for 
High Density Polyethylene (HDPE) Smooth and Textured Geomembranes” 

 
 Adopted: June 17, 1997 
 
 Revision 1: November 20, 1998; changed CB dispersion from allowing 2 views 
  to be in Category 3 to requiring all 10 views to be in Category 1 or 2. 
  Also reduced UV percent retained from 60% to 50%. 
 
 Revision 2: April 29, 1999:  added to Note 5 after the listing of Carbon Black 
  Dispersion the following: “(In the viewing and subsequent 
  quantitative interpretation of ASTM D5596 only near spherical 
  agglomerates shall be included in the assessment)” and to Note (4) 
  in the property tables. 
 

 Revision 3: June 28, 2000:  added a new Section 5.2 that the numeric table values 
  are neither MARV or MaxARV.  They are to be interpreted per the 
  the designated test method. 
 
 Revision 4: December 13, 2000:  added one Category 3 is allowed for carbon  
  black dispersion.  Also, unified terminology to “strength” and 
  “elongation”.  
 
 Revision 5: May 15, 2003:  Increased minimum acceptable stress crack resistance 
  time from 200 hrs to 300 hrs. 
 
 Revision 6: June 23, 2003:  Adopted ASTM D 6693, in place of ASTM D 638, for 
  tensile strength testing.  Also, added Note 2. 
 
 Revision 7: February 20, 2006:  Added Note 6 on Asperity Height clarification  
  with respect to shear strength. 
 
 Revision 8: Removed recommended warranty from specification. 
 
 Revision 9: June 1, 2009:  Replaced GRI-GM12 test for asperity height of  
  textured geomembranes with ASTM D 7466. 
 
 Revision 10 April 11, 2011:  Added alternative carbon black content test methods  
 
 Revision 11 December 13, 2012: Replaced GRI-GM11 with the equivalent ASTM 
  D 7238. 
 
 Revision 12 November 14, 2014: Increased minimum acceptable stress crack 
  resistance time from 300 to 500 hours.  Also, increased asperity height 
  of textured sheet from 10 to 16 mils (0.25 to 0.40 mm). 
 
 Revision 13 November 4, 2015:  Removed Footnote (1) on asperity height from tables. 
 
 Revision 14 January 6, 2016:  Removed Trouser Tear from Note 5. 
 
 Revision 15: September 9, 2019: Editorial update to harmonize tables. 
 
 Revision 16: March 17, 2021: Updated Standard OIT Test from ASTM D3895 to D8117 
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PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

1 5317 E.Slope & Floor 29.00 7.30 211.70

2 5317 E.Slope & Floor 29.00 7.30 211.70

3 5317 West Slope 15.00 7.30 109.50

4 5317 West Slope 15.00 7.30 109.50

5 5317 S.W.Corner 15.00 7.30 109.50

6 5317 S.W.Corner 3.00 3.00 9.00

7 5317 S.W.Corner 4.00 4.00 16.00

8 5317 S.W.Corner 12.00 7.30 87.60

9 5317 South Slope 12.00 7.30 87.60

10 5317 South Slope 13.00 7.30 94.90

11 7045 S.E.Corner 13.00 7.30 94.90

12 7045 S.E.Corner 3.00 4.00 12.00

13 7054 S.E.Corner 4.00 3.00 12.00

14 7045 S.E.Corner 15.00 7.30 109.50

15 4356 N.E.Corner 15.00 7.30 109.50

16 4356 N.E.Corner 5.60 3.00 16.80

17 4356 N.E.Corner 4.00 4.00 16.00

18 4356 N.E.Corner 14.00 7.30 102.20

19 4356 North Slope 14.00 7.30 102.20

20 4356 North Slope 14.00 7.30 102.20

21 4356 N.W.Corner 14.00 7.30 102.20

22 4356 N.W.Corner 6.00 4.00 24.00

23 4356 N.W.Corner 6.00 3.00 18.00

24 4356 N.W.Corner 15.00 7.30 109.50

1978.00 sq m

Layout - August 5

Layout - August 4

Layout - August 4

Layout - August 5

Layout - August 5

Layout - August 5

Layout - August 5

Layout - August 5

Layout - August 5

Layout - August 5

Layout - August 5

Layout - August 5

Layout - August 4

Layout - August 3

Layout - August 3

Layout - August 3

Layout - August 3

Layout - August 4

Layout - August 4

Layout - August 4

Layout - August 4

Layout - August 4

Layout - August 4

Layout - August 4

Cassidy     
Consulting Inc.

COMMENTS:

DATE August 3 to August 5, 2021

NORTHWIN ENVIRONMENTAL LANDFILL - EFFLUENT POND - 2021 60mil HDPE DTEX - Secondary Liner

PANEL PLACEMENT LOG 
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PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

1 5305 E.Slope & Floor 24.00 7.30 175.20

2 5305 E.Slope & Floor 24.00 7.30 175.20

3 5305 E.Slope & Floor 20.00 7.30 146.00

4 9383 E.Slope & Floor 20.00 7.30 146.00

5 5305 S.W.Corner 15.00 7.30 109.50

6 5305 S.W.Corner 5.00 3.00 15.00

7 5305 S.W.Corner 7.00 4.00 28.00

8 5305 S.W.Corner 12.00 7.30 87.60

9 5305 South Slope 12.00 7.30 87.60

10 5305 South Slope 12.00 7.30 87.60

11 5305 S.E.Corner 12.00 7.30 87.60

12 5305 S.E.Corner 4.00 4.00 16.00

13 5305 S.E.Corner 4.00 3.00 12.00

14 5305 S.E.Corner 15.00 7.30 109.50

15 9383 N.E.Corner 15.00 7.30 109.50

16 9383 N.E.Corner 4.00 4.00 16.00

17 9383 N.E.Corner 4.00 4.00 16.00

18 9383 N.E.Corner 15.00 7.30 109.50

19 4356 North Slope 15.00 7.30 109.50

20 4356 North Slope 15.00 7.30 109.50

21 9383 N.W.Corner 15.00 7.30 109.50

22 9383 N.W.Corner 4.00 4.00 16.00

23 9383 N.W.Corner 4.00 4.00 16.00

24 9383 N.W.Corner 12.00 7.30 87.60

1981.90 sq m

Layout - August 6

Layout - August 6

Layout - August 6

Layout - August 6

Layout - August 6

Layout - August 6

Layout - August 6

Layout - August 6

Layout - August 6

Layout - August 6

Layout - August 6

Layout - August 6

Layout - August 6

Layout - August 5

Layout - August 5

Layout - August 5

Layout - August 5

Layout - August 6

Layout - August 6

Layout - August 6

Layout - August 6

Layout - August 6

Layout - August 6

Layout - August 6

Cassidy     
Consulting Inc.

PANEL PLACEMENT LOG 

DATE August 5 to August 6, 2021

NORTHWIN ENVIRONMENTAL LANDFILL - EFFLUENT POND - 2021 60mil HDPE DTEX - Primary Liner
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PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

1 0929 Floor 90.00 7.30 657.00

2 0929 Floor 60.00 7.30 438.00

3 0927 Floor 40.00 7.30 292.00

4 0927 Floor 100.00 7.30 730.00

5 0933 Floor 100.00 7.30 730.00

6 0933 Floor 80.00 7.30 584.00

7 0922 Floor 20.00 7.30 146.00

8 0922 Floor 102.00 7.30 744.60

4321.60 sq m

Cassidy     
Consulting Inc.

COMMENTS:

DATE Monday, August 09, 2021

NORTHWIN ENVIRONMENTAL LANDFILL - CELL1 - 2021 60mil HDPE DTEX - Secondary Liner

PANEL PLACEMENT LOG 



PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

9 0921 Floor 100.00 7.30 730.00

10 0921 Floor 80.00 7.30 584.00

11 0923 Floor 20.00 7.30 146.00

12 0923 Floor 99.00 7.30 722.70

13 0926 Floor 97.00 7.30 708.10

14 0926 Floor 80.00 7.30 584.00

15 0925 Floor 20.00 7.30 146.00

16 0925 Floor 94.00 7.30 686.20

17 0928 Floor 92.00 7.30 671.60

4978.60 sq m

Cassidy     
Consulting Inc.

PANEL PLACEMENT LOG 

DATE Tuesday, August 10, 2021

NORTHWIN ENVIRONMENTAL LANDFILL - CELL1 - 2021 60mil HDPE DTEX - Secondary Liner

COMMENTS:



PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

18 0928 South Slope 5.00 7.30 36.50

19 0928 South Slope 5.00 7.30 36.50

20 0928 South Slope 6.00 7.30 43.80

21 0928 South Slope 7.00 7.30 51.10

22 0928 South Slope 7.00 7.30 51.10

23 0902 South Slope 8.00 7.30 58.40

24 0902 South Slope 9.00 7.30 65.70

25 0902 South Slope 11.00 7.30 80.30

26 0902 South Slope 12.00 7.30 87.60

27 0902 South Slope 13.00 7.30 94.90

28 9383 South Slope 13.00 7.30 94.90

29 0902 South Slope 14.00 7.30 102.20

30 9383 South Slope 16.00 7.30 116.80

31 9383 South Slope 17.00 7.30 124.10

32 4356 South Slope 18.00 7.30 131.40

33 4356 South Slope 18.00 7.30 131.40

1306.70 sq m

Cassidy     
Consulting Inc.

PANEL PLACEMENT LOG 

DATE Wednesday, August 11, 2021

NORTHWIN ENVIRONMENTAL LANDFILL - CELL1 - 2021 60mil HDPE DTEX - Secondary Liner

COMMENTS:



PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

34 0930 North Slope 17.00 7.30 124.10

35 0930 North Slope 19.00 7.30 138.70

36 0930 North Slope 20.00 7.30 146.00

37 0930 North Slope 20.00 7.30 146.00

38 0930 North Slope 21.00 7.30 153.30

39 0930 North Slope 21.00 7.30 153.30

40 0931 North Slope 23.00 7.30 167.90

41 0931 North Slope 23.00 7.30 167.90

42 0931 North Slope 23.00 7.30 167.90

43 0931 North Slope 23.00 7.30 167.90

44 0931 North Slope 24.00 7.30 175.20

45 0930 North Slope 25.00 7.30 182.50

46 0920 North Slope 34.00 7.30 248.20

47 0920 North Slope 28.00 7.30 204.40

48 0920 North Slope 26.00 7.30 189.80

49 0920 North Slope 8.00 3.60 28.80

50 0920 North Slope 8.00 3.60 28.80

51 0920 North Slope 6.00 3.60 21.60

2612.30 sq m

Cassidy     
Consulting Inc.

PANEL PLACEMENT LOG 

DATE Saturday, August 14, 2021

NORTHWIN ENVIRONMENTAL LANDFILL - CELL1 - 2021 60mil HDPE DTEX - Secondary Liner

COMMENTS:



PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

52 0920 NE Corner 18.00 7.30 131.40

53 0920 NE Corner 12.00 7.30 87.60

54 0920 NE Corner 4.00 7.30 29.20

55 0920 NE Corner 8.00 7.30 58.40

56 0920 East Slope 12.00 7.30 87.60

57 0920 East Slope 18.00 7.30 131.40

58 0863 East Slope 22.00 7.30 160.60

59 0863 East Slope 23.00 7.30 167.90

60 0863 East Slope 23.00 7.30 167.90

61 0915 East Slope 23.00 7.30 167.90

62 0915 East Slope 23.00 7.30 167.90

63 0915 East Slope 24.00 7.30 175.20

64 0915 East Slope 24.00 7.30 175.20

65 0915 East Slope 24.00 7.30 175.20

66 0911 East Slope 24.00 7.30 175.20

67 0911 East Slope 24.00 7.30 175.20

68 0911 East Slope 24.00 7.30 175.20

69 0911 East Slope 24.00 7.30 175.20

70 0911 East Slope 25.00 7.30 182.50

2766.70 sq m

Cassidy     
Consulting Inc.

PANEL PLACEMENT LOG 

DATE Monday, August 16, 2021

NORTHWIN ENVIRONMENTAL LANDFILL - CELL1 - 2021 60mil HDPE DTEX - Secondary Liner

COMMENTS:
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PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

1 0924 Floor 84.00 7.30 613.20

2 0912 Floor 84.00 7.30 613.20

3 0914 Floor 87.00 7.30 635.10

4 0913 Floor 90.00 7.30 657.00

5 0861 Floor 90.00 7.30 657.00

6 0860 Floor 90.00 7.30 657.00

7 0862 Floor 90.00 7.30 657.00

8 0856 Floor 90.00 7.30 657.00

5146.50 sq m

Cassidy     
Consulting Inc.

COMMENTS:

DATE Wednesday, August 18, 2021

NORTHWIN ENVIRONMENTAL LANDFILL - CELL1 - 2021 60mil HDPE DTEX - Primary Liner

PANEL PLACEMENT LOG 

South side laying North - West to East.



PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

9 0859 Floor 90.00 7.30 657.00

10 0866 Floor 90.00 7.30 657.00

11 0858 Floor 87.00 7.30 635.10

12 0858 Floor 60.00 7.30 438.00

13 0862 Floor 30.00 7.30 219.00

14 0856 Floor 60.00 7.30 438.00

15 0862 Floor 20.00 7.30 146.00

3190.10 sq m

Cassidy     
Consulting Inc.

PANEL PLACEMENT LOG 

DATE Thursday, August 19, 2021

NORTHWIN ENVIRONMENTAL LANDFILL - CELL1 - 2021 60mil HDPE DTEX - Primary Liner

COMMENTS:



PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

16 0860 East Slope 34.00 7.30 248.20

17 0867 East Slope 35.00 7.30 255.50

18 0867 East Slope 35.00 7.30 255.50

19 0867 East Slope 35.00 7.30 255.50

20 0867 East Slope 34.00 7.30 248.20

21 0861 East Slope 32.00 7.30 233.60

1496.50 sq m

Cassidy     
Consulting Inc.

PANEL PLACEMENT LOG 

DATE Friday, August 20, 2021

NORTHWIN ENVIRONMENTAL LANDFILL - CELL1 - 2021 60mil HDPE DTEX - Primary Liner

COMMENTS:



PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

22 0924 East Slope 30.00 7.30 219.00

23 0924 Floor 3.00 7.30 21.90

24 0932 East Slope 34.00 7.30 248.20

25 0932 East Slope 28.00 7.30 204.40

26 0932 Floor 4.00 7.30 29.20

27 0914 East Slope 32.00 7.30 233.60

28 0914 East Slope 32.00 7.30 233.60

29 0913 East Slope 29.00 7.30 211.70

30 0913 Floor 3.00 7.30 21.90

1423.50 sq m

Cassidy     
Consulting Inc.

PANEL PLACEMENT LOG 

DATE Saturday, August 21, 2021

NORTHWIN ENVIRONMENTAL LANDFILL - CELL1 - 2021 60mil HDPE DTEX - Primary Liner

COMMENTS:



PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

31 0861 S.E.Corner 33.00 7.30 240.90

32 0861 South Slope 5.00 7.30 36.50

33 0861 South Slope 5.00 7.30 36.50

34 0861 South Slope 6.00 7.30 43.80

35 0861 South Slope 7.00 7.30 51.10

36 0861 South Slope 7.00 7.30 51.10

37 0861 South Slope 7.00 7.30 51.10

38 0866 South Slope 8.00 7.30 58.40

39 0866 South Slope 8.00 7.30 58.40

40 0866 South Slope 9.00 7.30 65.70

41 0866 South Slope 9.00 7.30 65.70

42 0866 South Slope 9.00 7.30 65.70

43 0866 South Slope 8.00 7.30 58.40

44 0866 South Slope 7.00 7.30 51.10

45 0866 S.W.Corner 7.00 7.30 51.10

985.50 sq m

Cassidy     
Consulting Inc.

PANEL PLACEMENT LOG 

DATE Monday, August 23, 2021

NORTHWIN ENVIRONMENTAL LANDFILL - CELL1 - 2021 60mil HDPE DTEX - Primary Liner

COMMENTS:



PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

46 0866 Floor 50.00 7.30 365.00

47 0912 N.W.Corner 23.00 7.30 167.90

48 0912 North Slope 24.00 7.30 175.20

49 0912 North Slope 24.00 7.30 175.20

50 0912 North Slope 24.00 7.30 175.20

51 0912 North Slope 24.00 7.30 175.20

52 0912 North Slope 24.00 7.30 175.20

53 0912 North Slope 31.00 7.30 226.30

54 0865 North Slope 31.00 7.30 226.30

55 0865 North Slope 31.00 7.30 226.30

56 0865 North Slope 31.00 7.30 226.30

57 0865 North Slope 31.00 7.30 226.30

58 0865 North Slope 31.00 7.30 226.30

2766.70 sq m

Cassidy     
Consulting Inc.

PANEL PLACEMENT LOG 

DATE Tuesday, August 24, 2021

NORTHWIN ENVIRONMENTAL LANDFILL - CELL1 - 2021 60mil HDPE DTEX - Primary Liner

COMMENTS:



PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

59 0918 North Slope 32.00 7.30 233.60

60 0918 Sump 4.00 7.30 29.20

61 0918 Sump 3.00 7.30 21.90

62 0918 North Slope 33.00 7.30 240.90

63 0918 Sump 7.00 7.30 51.10

64 0918 N.E.Corner 25.00 7.30 182.50

65 0918 N.E.Corner 9.00 7.30 65.70

66 0918 N.E.Corner 3.00 7.30 21.90

67 0931 N.E.Corner 7.00 7.30 51.10

68 0931 N.E.Corner 18.00 7.30 131.40

69 0914 N.E.Corner 26.00 7.30 189.80

70 0865 East Slope 29.00 7.30 211.70

1430.80 sq m

Cassidy     
Consulting Inc.

PANEL PLACEMENT LOG 

DATE Wednesday, August 25, 2021

NORTHWIN ENVIRONMENTAL LANDFILL - CELL1 - 2021 60mil HDPE DTEX - Primary Liner

COMMENTS:
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Appendix F  
Field Inspections 
 



PROJECT 
NUMBER:
SITE: 

Field Notes 

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:
-Fill stakes have been placed by surveyor
-No excavation required before filling activities begin for East Berm
-Floor of pit generally compact and free of debris 
-Small amounts of ponding scattered around pit floor due to recent rain
-Observed proof roll, soil compaction appeared adequate
-One large rock observed near toe of east slope (photo attached). Instructed Joe to remove before placing fill

Next Steps
-Begin fill activities on Monday, March 22
-Compaction testing tentatively set for 13:00 on March 22

OUTSTANDING INFORMATION / NEW ISSUES:
-Brad has question regarding centre line of East Berm on drawing. Email sent to Roxy. 

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):
-See attached photolog

WEATHER CONDITIONS: Raining 7 oC

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Joe Vanderweil, Brad Maxwell

SITE VISIT OBJECTIVE: 
- Observe sub-base conditions of pit particularly where East Berm construction will begin next week

NAME: David Barbour 88877

DATE/TIME: 3/19/2021 13:00 Upland landfill 



PROJECT 
NUMBER:
SITE: 

Field Notes 

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:
-One lift had been placed on North and East Berm 
-Trucks were hauling material being excavated from slope South of Landfill routing over East Berm to North Berm to increase 
compaction
-McElhanney tested compaction on several places on East Berm. It was unknown how many passes were made with the vibrator 
packer. 
-No packing had yet taken place on the North Berm. Material had been placed in approximiately 0.3 m lift. 
-Vibrator packer made 6 passes, compaction was tested, 4 more passes, compaction tested, 4 more passes, compaction tested on 
North Berm. 
-Compaction test results averaged 93.5% based on Proctor on file. Did not improve noticable with subsequent passes of packer
McElhanney grabbed a sample of material from where it was being excavated to send to lab
-Confirmed with Brad that Proctor results that were given to GHD did not represent the material that was being placed
Next Steps
-Lab results expected tomorrow (March 23) evening 
-McElhanney to confirm compaction based on lab results
-GHD to determine appropriate inspection schedule for remainder of berm construction 

OUTSTANDING INFORMATION / NEW ISSUES:
-Proctor test given to GHD from Upland not representative of material being placed

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):
-See attached photolog

WEATHER CONDITIONS: Mixed sun, cloud, rain 10 oC

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Joe Vanderweil, Brad Maxwell Johnny Csondes (McElhanney)

SITE VISIT OBJECTIVE: 
- Observe fill activites and compaction testing

NAME: David Barbour 88877

DATE/TIME: 3/22/2021 13:00 Upland landfill 



PROJECT 
NUMBER:
SITE: 

Field Notes 

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:
-Three lifts placed on North and East Berms, begining to work on 4th lift on south end of East Berm
-Trucks continuing one way haul, dumping and then driving the length of the two berms to increase compaction
-D8 pushing material and vibrator packer working continously
-Height of 3 compacted lifts approximately 1m
-Height of 4th lift approximately 0.3m 
-Material being hauled from same location as yesterday from slope south of landfill footpring

OUTSTANDING INFORMATION / NEW ISSUES:
-Results Proctor test given to GHD from Upland not representative of material being placed
-Results of Proctor of material being placed expected by end of day today

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):
-See attached photolog

WEATHER CONDITIONS: Overcast  9 oC

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Joe Vanderweil

SITE VISIT OBJECTIVE: 
- Observe fill activites on North and East Berms

NAME: David Barbour 88877

DATE/TIME: 3/23/2021 14:30 Upland landfill 



PROJECT 
NUMBER:
SITE: 

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Doug Wynd

SITE VISIT OBJECTIVE: 
- Observe fill activites on North and East Berms

NAME: David Barbour 88877

DATE/TIME: 3/29/2021 12:10 Upland landfill 

Field Notes 

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:
-North Berm and majority of East Berm filled to design grade.
-Small fill remaining on south end of East Berm
-crushing plant being removed from landfill footprint
-lock blocks placed at west end of North Berm
-trucks hauling material to remaining fill by driving over North Berm full and dumping on East Berm
-vibratory compactor working continously, when operator takes break different operator fills in
-location of infiltration pond berms marked out with paint, some aggregate currently in way of fill

Next Steps

-complete fill on East Berm
-cut back berms slopes to design
-complete moving crushing plant
-move pile of aggregate that is in base of infiltration pond
-cut base of landfill to grade

OUTSTANDING INFORMATION / NEW ISSUES:
-Results of Proctor still not available from lab - Brad followed up again today

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):
-See attached photolog

WEATHER CONDITIONS: Sunny 8 oC



PROJECT 
NUMBER:
SITE: 

Field Notes 

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:
-Fill on North and East Berm almost complete. Small fill required on south end of East Berm 
-Shaping of inside slopes of North Berm beginig
-Base of lock-block wall on north-east corner of Infiltration Pond being prepped
-Crew moving stockpiled material out of way that is currently setting in of infiltration pond
-Observed loaded trucks travelling over base of berms. Sub-base is competent with no deflection observed.. 
-Varying depth of round-rock, from previous stockpiled material up to 30 mm depth sitting where in footprint of Infiltraion Pond 
including where berms will be constructed. 
-Instructed Tyler and followed up with Brad, to make sure round-rock is removed before berms are placed

Next Steps

-Remove round-rock from base of infiltration pond berms before constructing berms
-Complete removing stock-pile of material that is in infiltration pond footprint
-Cut base of landfill to design contours (up to 2m cut close to North Berm) This will take most of next week.

OUTSTANDING INFORMATION / NEW ISSUES:

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):
-See attached photolog

WEATHER CONDITIONS: Mixed Sun and Cloud 8 oC

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Brad Maxwell Tyler(surveyor)

SITE VISIT OBJECTIVE: 
- Observe fill activites and base of infiltration pond

NAME: David Barbour 88877

DATE/TIME: 3/31/2021 9:10 Upland landfill 



PROJECT 
NUMBER:
SITE: 

Field Notes 

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:
-Excavation of base of landfill underway 
-Gravel removed from base of infiltration pond
-Infiltration pond berms nearly complete
-Grubbing activities have begun for leachate treatment pond

Next Steps

-Remove round-rock from base of infiltration pond berms before constructing berms
-Complete removing stock-pile of material that is in infiltration pond footprint
-Cut base of landfill to design contours (up to 2m cut close to North Berm) This will take most of next week.

OUTSTANDING INFORMATION / NEW ISSUES:

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):
-See attached photolog

WEATHER CONDITIONS: Mixed Sun and Cloud 7 oC

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Joe Vanderweil

SITE VISIT OBJECTIVE: 
- Observe / excavation activites

NAME: David Barbour 88877

DATE/TIME: 4/7/2021 14:30 Upland landfill 



PROJECT 
NUMBER:
SITE: 

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Joe Vanderweil

SITE VISIT OBJECTIVE: 
- Observe / excavation activites

NAME: David Barbour 88877

DATE/TIME: 4/16/2021  14:30 AM Upland landfill 

Field Notes 

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:
-Excavation of base of landfill underway 
-Gravel removed from base of infiltration pond
-Infiltration pond berms nearly complete
-Grubbing activities have begun for leachate treatment pond

Next Steps

-Remove round-rock from base of infiltration pond berms before constructing berms
-Complete removing stock-pile of material that is in infiltration pond footprint
-Cut base of landfill to design contours (up to 2m cut close to North Berm) This will take most of next week.

OUTSTANDING INFORMATION / NEW ISSUES:

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):
-See attached photolog

WEATHER CONDITIONS: Mixed Sun and Cloud 7 oC



PROJECT 
NUMBER:
SITE: 

Field Notes 

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:
-Excavation to new contours rearly complete
-Material in base of pit was sandy Joe Vandereil asked if it would be acceptable for GCL protection layer. Sand was observed to be 
clean free of fines but contained oversized up to approximately 25 mm. (see attached photolog)
-Disccussed with Brad and Joe if protection layer would be required on slopes given that rocks are on side slope.  

Next Steps

-Complete excavation to new contours 

OUTSTANDING INFORMATION / NEW ISSUES:
-sand present in landfill excavation not acceptable for placement as GCL protection Layer

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):
-See attached photolog

WEATHER CONDITIONS: Mixed Sun and Cloud 7 oC

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Joe Vanderweil, Brad Maxwell

SITE VISIT OBJECTIVE: 
- Observe sand to be used for GCL protection layers

NAME: David Barbour 88877

DATE/TIME: 4/30/2021 8:00 Upland landfill 



PROJECT 
NUMBER:
SITE: 

Field Notes 

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:
-Excavation to base contours complete. Floor of pit is clean and free of lumps and debris, slopes visually appear to match design. 
-some triming of berms still required
-observed potential sand source to be used for GCL protection layer. Material was clean but conatined signifant rocks greater than 
max spec (4.75mm).  Reviewed sand specification with Joe and conclued that that sand would have to be screened
 

Next Steps

-Complete shaping of berms where required
-Perform as-built survey of pit
-Screen and place sand 

OUTSTANDING INFORMATION / NEW ISSUES:
-GHD to determine if GCL protection layer required on landfill slopes

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):
-See attached photolog

WEATHER CONDITIONS: Mixed Sun and Cloud 9 oC

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Joe Vanderweil,

SITE VISIT OBJECTIVE: 
- Observe subbase excavation and potential sand to be placed for GCL protection layer

NAME: David Barbour 88877

DATE/TIME: 5/7/2021 11:00 Upland landfill 



PROJECT 
NUMBER:
SITE: 

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Joe Vanderweil,

SITE VISIT OBJECTIVE: 
- Inspect sand and observe sand placement on floor of Landfill

NAME: David Barbour 88877

DATE/TIME: 5/12/2021 10:00 Upland landfill 

Field Notes 

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:
-observed stockpiled sand being used for GCL protection layer. Sand washed, screened and acceptable for use as the GCL 
protection layer 
-Sand was being place to depth of 150 mm starting on south end of landfill. 
-Dozer placing sand is equipped with laser level to ensure correct depth of is placed
-Vibrator packer will be used to compact sand layer

Next Steps

-Complete placing sand
- minimal futher activities unitl lining 

OUTSTANDING INFORMATION / NEW ISSUES:
-GHD to determine if GCL protection layer required on landfill slopes
-GHD to complete review of moisture sensor

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):
-See attached photolog

WEATHER CONDITIONS: Sunny 12 oC



PROJECT 
NUMBER:
SITE: 

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Joe Cassidy, Brian Fagan, Liner crew

SITE VISIT OBJECTIVE: 
- Witness test seams
- Obersrve panel placement and welds
- Observe Geosynthetic deployement

NAME: David Barbour 88877

DATE/TIME: 8/3/2021 7:00 Upland landfill 

Field Notes 

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:
-Geomembrane placed on Leachate Pond except North Slope. 
-1 roll of geomembrane used, second roll started
-Witnessed sheer and peel of test weld
-Oberved liner welds and panel placement 
-Liner placement and welds appeared acceptable. No wrinkles observed in geomembrane
-Observed HDPE pipe for leachate leak detection being fused on site 

Next Steps

- Continue placing geosythetics
- Place geotextile protection layer leak detection pipe 
- Pressure test seams 
- Vaccuum test repairs
- Backfill leack detection sump with sand

OUTSTANDING INFORMATION / NEW ISSUES:
-Vaccuum box is not working, New device is expected to arrive tomorrow. Cannot place sand in Leachate pond sump until repairs 
are tested 

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):
-See attached photolog

WEATHER CONDITIONS: Sunny, 16 C



PROJECT 
NUMBER:
SITE: 

Field Notes 

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:
-1st layer of geomembrane placement complete. Panels 17-24 placed yesterday
-Geocomposite installation began yesterday two panels placed on south and two placed on west slope
-Leak detection pipe placed with geotextile covering perforated section
-Witnessed test weld and destructive tests. 
-Observed extrusiion test weld and destructive test
-Cut first destructive test sample
-Observed geocomposite connections
-Observed vaccum test of repairs

Next Steps

-Continue placing geosythetics
-Place sand in leak detection sump
-Pressure test seams 
-Backfill leack detection sump with sand

OUTSTANDING INFORMATION / NEW ISSUES:
-Temperature got too high in the afternoon so geomembrane installation shut down early

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):

WEATHER CONDITIONS: Sunny, 20 C

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Joe Cassidy, Brian Fagan, Liner crew

SITE VISIT OBJECTIVE: 
- Witness test seams
- Obersrve panel placement and welds
- Observe Geosynthetic deployement

NAME: David Barbour 88877

DATE/TIME: 8/4/2021 6:00 Upland landfill 



PROJECT 
NUMBER:
SITE: 

Field Notes 

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:
-Geocomposite installation complete
-Second GCL layer installation complete except corners
-Two panels of Geomembrane placed 
-Witnessed test weld destructive tests, all results acceptable 
-Observed GCL placement and checked overlap
-Observed geomembrane placement
-Leak detection sump backfilled with sand

Next Steps

- Complete placement of final layer of Geomembrane on Leachate pond
- Perform pressure tests on seams
- Backfill anchor trench

OUTSTANDING INFORMATION / NEW ISSUES:

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):
-See attached photolog

WEATHER CONDITIONS: Scattered cloud 18 C

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Joe Cassidy, Brian Fagan, Liner crew

SITE VISIT OBJECTIVE: 
- Witness test seams
- Obersrve geo-synthetic installation 

NAME: David Barbour 88877

DATE/TIME: 8/5/2021 7:00 Upland landfill 



PROJECT 
NUMBER:
SITE: 

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Joe Cassidy, Brian Fagan, Terry Stuart,  Liner crew

SITE VISIT OBJECTIVE: 
- Observe Leachate pond geomembrane installation

NAME: David Barbour 88877

DATE/TIME: 8/6/2021 7:30 Upland landfill 

Field Notes 

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:
-All geomembrane installed fused and repairs / patches made
-Observed all welds and repairs, all repairs marked after vaccuum test
-Walked each panel with Joe Cassidy, and Terry Stuart inspecting for defects. No issues observed 
-Observed field sheer and peel test on destructive test 2 (DT-2), sent sample to lab

Next Steps

- Complete sealing geomembrane to HDPE leak detection pipe.
- Backfill anchor trench
- Begin geosythetic installation on landfill cell

OUTSTANDING INFORMATION / NEW ISSUES:

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):
-See attached photolog

WEATHER CONDITIONS: Scattered cloud 18 C



PROJECT 
NUMBER:
SITE: 

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Joe Cassidy, Brian Fagan, Liner crew

SITE VISIT OBJECTIVE: 
- Witness lining activities in Landfill area
- Observe conditions after Saturday's rain

NAME: David Barbour 88877

DATE/TIME: 8/9/2021 7:00 Upland landfill 

Field Notes 

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:
-First day of geosythetic installation in landfill area.
-Rolls of Geotextile placed around landfill perimeter
-Bedding sand placed and compacted where it was previously missing on sub-base on north-west corner 
-All sub-base now acceptable, some trimming still required on toe of slopes
-Sump dimensions are acceptable but edges need to be trimmed before liner placed
-Observed deployement of geotextile and geomembrane
-No ponding of water after rainfall in area where GCL rolls placed. No GCL was deployed before rainfall on Saturday

Next Steps

- Continue placing first layer of GCL and geomembrane on base of landfill 

OUTSTANDING INFORMATION / NEW ISSUES:

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):
-See attached photolog

WEATHER CONDITIONS: Sun and cloud, 14 C



PROJECT 
NUMBER:
SITE: 

Field Notes 

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:
- Eight Geomembrane panels laid yesterday
- Observed field peel and sheer test for first destructive test, DT - 1, Seam 4/5, Welder # 9, field results acceptable
- Obersvered peel and sheer on test seem, results acceptable
- Marked out location of DT-2, Seam 8/9, Welder # 9, observed field peel and sheer tests, field results acceptable
- Sent DT-1 and DT-2 to lab
- Observed GCL and Geomembrane placement and seam welding

Next Steps

- Continue placing first layer of GCL and geomembrane on base of landfill 

OUTSTANDING INFORMATION / NEW ISSUES:

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):

WEATHER CONDITIONS: Mostly sunny, 18 C

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Joe Cassidy, Brian Fagan, Liner crew

SITE VISIT OBJECTIVE: 
- Witness lining activities in Landfill area

NAME: David Barbour 88877

DATE/TIME: 8/10/2021 7:00 Upland landfill 



PROJECT 
NUMBER:
SITE: 

Field Notes 

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:
-Geosythetic placement had stopped for the day due to the heat and high winds 
- Panels 9 - 17 placed and seamed yesterday completing floor of landfill to south toe
- Panels 18-33 placed and seamed today on south slope
- Sent DT-3, Panel 12/13 and and DT-4, panel 16/17 to lab
- Crew attempted to place geocomposite with skid steer, weather was too hot and windy so shut down for the day
- Inspected new panels placed, no deficiencies found

Next Steps

- Place geo-composite on geomembrane
- Place geotextile on slopes 

OUTSTANDING INFORMATION / NEW ISSUES:
-Need to review procedure for operating equipment on liner to ensure damage is avoided

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):

WEATHER CONDITIONS: Sunny, 30 C

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE:

SITE VISIT OBJECTIVE: 
- Witness lining activities in Landfill area

NAME: David Barbour 88877

DATE/TIME: 8/11/2021 14:30 Upland landfill 



PROJECT 
NUMBER:
SITE: 

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE:

SITE VISIT OBJECTIVE: 
- Witness lining activities in Landfill area

NAME: David Barbour 88877

DATE/TIME: 8/12/2021 8:45 Upland landfill 

Field Notes 

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:

-Spoke to Terry Stuart and Joe Cassidy about leak detection pipe locations and requirements. Confirmed that PVC is not 
acceptable for pipe material.
-Observed placement of Geomembrane, no damage was be observed from skid-steer on liner
-Practices being followed were acceptable including: leaf blower used to remove sand and gravel before placing material, 
equipment entering liner at 90 degree angle to edge and not turning on geombrane, crew members observing geomembrane as 
liner is placed, placing in morning when there are fewer wrinkles in the liner. 

Next Steps

- Continue placing geo-composite on geomembrane
- Place geotextile on slopes 
- Shape area for leak detection ports. 

OUTSTANDING INFORMATION / NEW ISSUES:

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):

WEATHER CONDITIONS: Sunny, 18 C



PROJECT 
NUMBER:
SITE: 

Field Notes 

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:

-Anchor trench on North and East Slopes excavated, excavation dimensions acceptable
-Observed Geotextile installed on North Slope
-Observed location marking for Leak Detection Ports, locations acceptable
-Observed crew was continuing to place geomembrane on west side of base of landfill

Next Steps

- Continue placing geocomposite on base of landfill
- Place geotextile on East Slope
- Place first layer of GCL and Geomembrane on North and East Slopes
- Hand dig leak detection port depression

OUTSTANDING INFORMATION / NEW ISSUES:

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):

WEATHER CONDITIONS: Sunny, 17 C

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Joe Cassidy, Terry Stuart, Brian Fagan, Liner Crew

SITE VISIT OBJECTIVE: 

- Witness geosythetic installation activities in Landfill area

NAME: David Barbour 88877

DATE/TIME: 8/13/2021 7:00 Upland landfill 



PROJECT 
NUMBER:
SITE: 

Field Notes 

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:

-Geotextile placement on East Slope complete
-Observed Geomebrane being placed on North Slope, Panels 34-44 placed from West to edge of sump
-Marked location of destructive test (DT-5), witnessed field sheer and peel tests
-Witnessed sheer and peel tests on trail seem, welder # 17
-Spoke to Brian and Terry about need for depression below gemembrane for leak detection Ports
- Observed placement of GCL in sump

Next Steps

- Finish placing and seaming geomembrane on North Slope and sump
- Place GCL and Geomembrane on East Slope
- Establish depression for leak detection ports

OUTSTANDING INFORMATION / NEW ISSUES:

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):

WEATHER CONDITIONS: Sunny, 18 C

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Joe Cassidy,, Brian Fagan, Liner Crew,  Terry Stuart

SITE VISIT OBJECTIVE: 

- Witness geosythetic installation activities in Landfill area

NAME: David Barbour 88877

DATE/TIME: 8/14/2021 7:20 Upland landfill 



PROJECT 
NUMBER:
SITE: 

Field Notes 

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:

-Geomembrane installed on North Slope, up to and including Sump.
-All GCL placed was covered with geomembrane before Sunday's rain.
-Water drained to sump after rain yesterday, no pooling observed on geomembrane on base of landfill.
-Observed crew placing GCL and Geomembrane in North-East corner.
-Observed test weld peel and sheer test.
-Marked location of destructive test DT-6, Panel 47/48, observed field peer and sheer test.
-Sent DT-5 and DT-6 to lab.

Next Steps

- Place GCL and Geomembrane on East Slope. 

OUTSTANDING INFORMATION / NEW ISSUES:

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):

WEATHER CONDITIONS: Overcast, 15 C

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Joe Cassidy, Brian Fagan, Liner Crew, Terry Stuart

SITE VISIT OBJECTIVE: 

- Witness geosythetic installation activities in Landfill area

NAME: David Barbour 88877

DATE/TIME: 8/16/2021 6:45 Upland landfill 



PROJECT 
NUMBER:
SITE: 

Field Notes 

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:

- First layer geomembrane installation complete
- Checked yesterday's geomembrane installation for defects
- Collected destructive test DT-7 seam, 67/68 and sent to lab

Next Steps

-Install leak detetion ports
-Install leachate leak detection sump riser pipe
-Complete installing geocomposite on geomembrane

OUTSTANDING INFORMATION / NEW ISSUES:

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):

WEATHER CONDITIONS: Clear sky, 14 C

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Joe Cassidy, Brian Fagan, Liner Crew

SITE VISIT OBJECTIVE: 

- Witness geosythetic installation activities in Landfill area

NAME: David Barbour 88877

DATE/TIME: 8/17/2021 5:55 Upland landfill 



PROJECT 
NUMBER:
SITE: 

Field Notes 

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:

- Geocomposite installation complete except for North Slope and area around sump
- Checked yesterday's geocomposite installation for defects
- Observed crew placing GCL and Geomembrane working from South end to North
- 50 mm HDPE pipe for leak detection port on site and perforations drilled

Next Steps

- Continue placing GCL and Geomembrane
- Install leak detection ports
- Install leachate leak detection sump riser pipe

OUTSTANDING INFORMATION / NEW ISSUES:

-No depression established for leak detection ports. Installation will require a field fit. 

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):

WEATHER CONDITIONS: Overcast, 16 C

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Joe Cassidy, Brian Fagan, Liner Crew

SITE VISIT OBJECTIVE: 

- Witness geosythetic installation activities in Landfill area

NAME: David Barbour 88877

DATE/TIME: 8/18/2021 7:15 Upland landfill 



PROJECT 
NUMBER:
SITE: 

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Joe Cassidy, Brian Fagan, Liner Crew

SITE VISIT OBJECTIVE: 

- Witness geosythetic installation activities in Landfill area

NAME: David Barbour 88877

DATE/TIME: 8/19/2021 7:15 Upland landfill 

Field Notes 

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:

- 8 geomembrane panels installed and welded yesterday along with underlying GCL
- Observed crew placing GCL and geomembrane panels 9 & 10
- Inspected yesterday's geomembrane installation
- Collected destructive test DT-8, Panel 4/5 and sent to lab

Next Steps

- Continue placing GCL and Geomembrane to toe of North slope 
- Install leak detection ports
- Install leachate leak detection sump riser pipe

OUTSTANDING INFORMATION / NEW ISSUES:

- HDPE pipe fusion machine under repair, leachate leak detection pipe installation delayed until tomorrow or Monday

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):

WEATHER CONDITIONS: Sunny, 17 C, strong wind from North-West



PROJECT 
NUMBER:
SITE: 

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Joe Cassidy, Brian Fagan, Liner Crew

SITE VISIT OBJECTIVE: 

- Witness geosythetic installation activities in Landfill area

NAME: David Barbour 88877

DATE/TIME: 8/20/2021 7:15 Upland landfill 

Field Notes 

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:

- Operation shut down early yesterday due to high winds
- 2 geomembrane panels (9&10) installed and welded yesterday along with underlying GCL
- Observed crew placinng geomembrane panels 11 - 14 up to close to toe of North slope
- Observed crew placing geomembrane on South end of East slope
- Inspected yesterday's geomembrane installation
- Marked location for destructive test DT-10, witnessed field sheer and peel test, sent DT-9 and DT-10 to lab

Next Steps

- Continue placing GCL and Geomembrane on East Slope
- Install leak detection ports
- Install leachate leak detection sump riser pipe

OUTSTANDING INFORMATION / NEW ISSUES:

- HDPE pipe fusion machine still under repair 

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):

WEATHER CONDITIONS: mixed sun and cloud, 14 C



PROJECT 
NUMBER:
SITE: 

Field Notes 

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:

- Geomembrane panels 12 -21 and underlying GCL installed on East slope yesterday
- Obersrved crew placing geomembrane panels 22 - 29, completeing East slope 
- HDPE pipe fusion welder onsite welding 300 mm leachate leak detection pipe
-Two leak detection ports were installed on East slope yesterday and GCL placed on top.

Construction notes on leak detection ports
-Leak detection monitoring ports were field fit by the Contractor (without the presence of the Engineer)
 -3 m section of perforated pipe was placed on top of geomembrane, two layers of geocomposite were placed on top of pipe, see 
sketch below
-The two layers of gemeombrane on top of perforated pipe will prevent the upper GCL from deforming around the perforated pipe 
and ensure hydraulic connectivity in the inter-membrane will be acceptable.
-Without depression below leak detection port, small volumes flowing past the detection port will be difficult to detect
-Port will function acceptably for detecting larger flow volumes and leachate pooled on the geomembrane in the area of the ports

Next Steps

-Place geocomposite on North slope
-Install two leak detection ports on North slope
- Install Leachate leak detection pipe
- Install GCL and geomembrane on South Transition Berm

OUTSTANDING INFORMATION / NEW ISSUES:

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):

WEATHER CONDITIONS: Sunny, 14 C

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Joe Cassidy, Brian Fagan, Liner Crew

SITE VISIT OBJECTIVE: 

- Witness geosythetic installation activities in Landfill area

NAME: David Barbour 88877

DATE/TIME: 8/21/2021 7:15 Upland landfill 



PROJECT 
NUMBER:
SITE: 

Field Notes 

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:

-Observed crew placing geocomposite on North Slope and North-East Corner
-Witnessed destructive test, DT-11, field sheer and peel and sent sample to lab 
-Observed Field fit of leak detection port on North Slope nearest to the sump

 Construction notes on leak detection port: 
-Leak detection port was field fit with Engineer present
-50 mm HDPE pipe was run along geomembrane, 3 m perforated section was placed on Geocomposite (see sketch below)
- Two 40 cm wide strips of geocomposite were placed on top of  perforated section and heat seamed to layer below
- Installation achieves hydraulic connectivity with the inter-membrane space and will prevent the upper GCL from deforming around 
perforated pipe
- Lack of depression where perforated pipe sits will make it difficult to detect small volumes of leachate flowing past leak detection 
port 
-Port will function acceptably for detecting large volumes or leachate pooled on the geomembrane in the area

Next Steps

-Complete installation of geocomposite on North slope
-Install second leak detection port on North Slope
-Insalll leachate leak detection pipe in sump
-Place GCL and Geomembrane on South Transition Berm
-Weld 600 mm leachate collection pipe, fusion machine expected to arrive today

OUTSTANDING INFORMATION / NEW ISSUES:

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):

WEATHER CONDITIONS: Sunny, 12 C

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Joe Cassidy, Brian Fagan, Liner Crew

SITE VISIT OBJECTIVE: 

- Witness geosythetic installation activities in Landfill area

NAME: David Barbour 88877

DATE/TIME: 8/23/2021 6:45 Upland landfill 



PROJECT 
NUMBER:
SITE: 

Field Notes 

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:

-Geomembrane installation on South Transition Berm completed yesterday, panels 31 - 45
-Second leak detection port on North Berm installed yesterday, see Aug 23 Field Inspection notes for installation details
-Observed crew placing geotextile on west side of landfill 
-Observed crew placing leak detection pipe in sump
-Observed crew placing geomembrane by toe of west slope
-Spoke to Briand and Joe about need for additional geocomposite at transition to sump 
-Witnessed test seem field peel and sheer tests

Next Steps

-Complete installation of GCL and geomeombrane on North Slope
-Place sand in sump 
-Place additional geocomposite where needed to ensure hydraulic connectivity between geocomposite layer and leak detection pipe 
in sump

OUTSTANDING INFORMATION / NEW ISSUES:

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):

WEATHER CONDITIONS: Sunny, 12 C

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Joe Cassidy, Brian Fagan, Liner Crew

SITE VISIT OBJECTIVE: 

- Witness geosythetic installation activities in Landfill area

NAME: David Barbour 88877

DATE/TIME: 8/24/2021 7:00 Upland landfill 



PROJECT 
NUMBER:
SITE: 

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Joe Cassidy, Brian Fagan, Liner Crew

SITE VISIT OBJECTIVE: 

- Witness geosythetic installation activities in Landfill area

NAME: David Barbour 88877

DATE/TIME: 8/25/2021 6:15 Upland landfill 

Field Notes 

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:
-Geomembrane panels 46 - 58 and underlying GCL installed on North Berm yesterday
-Observed crew installing geomembrane on North-East corner
-Witnessed test weld peel and sheer test
-Collected destructive test DT-12 and sent to lab 
-Observed 600mm HDPE pipe welding
-Observed placement of 300 mm leak detection pipe 
-Observed crew backfilling leak detection pipe

Leak detection pipe details:
-The following modifications from design were observed and approved in the field by the Engineer:
-Sandbags were placed on east side of perforated pipe to secure pipe in place
-300mm perforated HDPE pipe was wrapped in geocomposite to maintain hydraulic connectivity between pipe and sandbags
-Non-woven geotextile was installed above lower geomembrane layer
-See sketch of installation below

Next Steps
-Complete installation of GCL and geomeombrane on North-East Corner
-Install Geocomposite on slopes
-Install non-woven geotextiile on remainder of landfill floor

OUTSTANDING INFORMATION / NEW ISSUES:

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):

WEATHER CONDITIONS: Clear sky, 10 C



PROJECT 
NUMBER:
SITE: 

Field Notes 

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:

-Geomembrane panels 59 - 70 installed yesterday, geomembrane installation is now complete 
-600 mm leachate collection pipe section welded yesterday and ready to be installed in sump
-Observed crew placing geocomposite on north slope
-Collected destructive test DT-13, panel 67/68, and sent to lab

Next Steps

- Complete installation of geocomposite on landfill slopes
- Install 600 mm HDPE leachate pipe in sump
- Install non-woven geotextile on remainder of landfill floor (East side)

OUTSTANDING INFORMATION / NEW ISSUES:

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):

WEATHER CONDITIONS: Overcast, light rain 16 C

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Joe Cassidy, Brian Fagan, Liner Crew

SITE VISIT OBJECTIVE: 

- Witness geosythetic installation activities in Landfill area

NAME: David Barbour 88877

DATE/TIME: 8/26/2021 6:45 Upland landfill 



PROJECT 
NUMBER:
SITE: 

Field Notes 

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:

-Geocomposite installation complete on slopes
-Observed crew placing non-woven geotextile on floor of landfill

Next Steps

- Complete installation of geotextile on landfill floor
- Weld / place 200 mm HDPE leachate collection system 
- Place stone drainage layer on landfill floor  

OUTSTANDING INFORMATION / NEW ISSUES:

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):

WEATHER CONDITIONS: Sunny, 14 C

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Joe Cassidy, Brian Fagan, Liner Crew

SITE VISIT OBJECTIVE: 

- Witness geosythetic installation activities in Landfill area

NAME: David Barbour 88877

DATE/TIME: 8/27/2021 7:00 Upland landfill 



PROJECT 
NUMBER:
SITE: 

Field Notes 

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:

-Geotextile installation on landfill complete 
-Installation of geotextile and geocomposite is acceptable for placement of leachate collection pipe and stone drainage layer

Next Steps

- Seal geomembrane penetrations Landfill: 4 x 50 mm HDPE leak detection conduit, 1 x 300 mm HDPE leachate leak detection 
pipe 
- Seal geomembrane penetration Leachate Treatment Pond: 1 x 300 mm leak detection pipe 
- Weld / place 200 mm HDPE leachate collection pipe 
- Place stone drainage layer on landfill floor  

OUTSTANDING INFORMATION / NEW ISSUES:

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):

WEATHER CONDITIONS: Sunny, 12 C

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE:

SITE VISIT OBJECTIVE: 

- Inspect geotextile and geocomposite installation 

NAME: David Barbour 88877

DATE/TIME: 8/28/2021 7:45 Upland landfill 



PROJECT 
NUMBER:
SITE: 

Field Notes 

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:
Discussed with Brian Fagan regarding schedule for producing drain rock. Tentative plan is to begin producing tomorrow when Brad 
Maxwell is on-site (8/31 follow-up - Brad provided an update that drain rock production would begin on Wednesday, 9/1).

Observed pipe boots with extrusion seams vacuum box tested at the leachate pond and the cell. Geocomposite was to be placed 
over the pipe boot at the cell.

Walked the cell for any new damage or concerns prior to drain rock install. No concerns or issues observed.

Next Steps
Coordinate with Brad Maxwell regarding schedule for production and placement of drain rock in the cell for next site visit.

OUTSTANDING INFORMATION / NEW ISSUES:
No issues observed during site visit. 

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):

WEATHER CONDITIONS: Sunny; 13-15 deg C

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Brian Fagain; Liner Installation Contractor; Terry Stuart

SITE VISIT OBJECTIVE: 

Observe cell preparation for placement of drain rock and install of pipe boots for the cell and leachate pond underliners.

NAME: Dave Engstrom 11222680

DATE/TIME: 8/30/2021 9:00 Upland Landfill 



PROJECT 
NUMBER:
SITE: 

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Brad Maxwell; Kris Goodridge

SITE VISIT OBJECTIVE: 

Observe cell preparation for placement of drain rock.

NAME: Dave Engstrom 11222680

DATE/TIME: 9/1/2021 7:30 Upland Landfill 

Field Notes 

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:
Met Brad Maxwell and Kris Goodridge on-site to discuss approach installing drain rock. Upland plans to mark locations of leachate 
pipes (to avoid placing drain rock until pipe is in place), construct a 1 m high road at the center of the cell for dumping with drain 
rock, placing the drain rock using a low-ground pressure excavator (CAT 315F) and placing the drain rock close to the surface (not 
dropping from high up). General approach will be to construct three roads from the west side future tie-in, place along the east toe 
and work back to the west tie in to push out any wrinkles.

Drain rock visually appeared to be in substantial conformance with the project specifications.

Leachate collection piping was inspected and found to be in conformance with the specifications. Confirmed with pipe fitter that 
thermal butt fusion of piping was in accordance with manufacturer's recommendations. Inspected fusion welds and found no issues.

Observed placement of drain rock at west end of cell by large mining rock truck (outside of cell). Excavator operator excavated from 
pile and placed in cell to start 1 m high road. Discussed with Kris and Upland plans to continue this approach until 1 m high road is 
started and CAT 370 rock truck will place on the road for placement by the excavator.

Next Steps
Coordinate with Upland for progress and visit site for progress check-in of the 1 m high drain rock road.

OUTSTANDING INFORMATION / NEW ISSUES:
No issues observed during site visit. 

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):
See attached sketch for haul road locations.

WEATHER CONDITIONS: Sunny; 10-15 C



Planned location of three 1 m high drain rock roads.



PROJECT 
NUMBER:
SITE: 

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Kris Goodridge

SITE VISIT OBJECTIVE: 

Observe cell preparation for placement of drain rock.

NAME: Dave Engstrom 11222680

DATE/TIME: 9/2/2021 11:30 Upland Landfill 

Field Notes 

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:
Met Kris Goodridge on-site to discuss progress of drain rock and planned date for leachate collection piping installation (ETA Weds. 
9/8). 

Observed hauling, stockpiling and placement of drain rock on center minimum 1 m high drain rock road by the CAT 370 rock truck 
and CAT 315 low ground pressure dozer. Haul truck dumped drain rock on the 1 m high access road as a temporary stockpile. 
Excavator placed material in the cell by dropping from approximately less than 1 m from geosynthetics. Upland plans to continue 
this approach tomorrow and next Tuesday.

Collected a 5 gallon bucket sample of drain rock placed in the cell for quality assurance testing (sieve analysis).

Next Steps
Coordinate with Upland for progress and visit site for progress check-in of the 1 m high drain rock roads, placement of the leachate 
collection piping, and backfill over the leachate collection piping.

OUTSTANDING INFORMATION / NEW ISSUES:
No issues observed during site visit. 

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):

WEATHER CONDITIONS: Sunny; 15-17 C



PROJECT 
NUMBER:
SITE: 

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Kris Goodrich

SITE VISIT OBJECTIVE: 

- Inspect drainage layer installation 

NAME: David Barbour 88877

DATE/TIME: 9/9/2021 14:30 Upland landfill 

Field Notes 

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:

-2 900 mm high roadway of drainrock installed from west to east toe 
-3rd drainrock roadway being installed, rock trucks hauling and placing on top of lift and excavator being used to push material
-traffic cones being used to mark elevation of lift
-Two leachate riser pipes installed in sump,braced to temporary lock block
-4 perforated lengths of leachate collection pipe welded and ready to be placed in drainage layer.

Next Steps

- Finish placing 3rd 900 mm high  drainrock road
- place perforated leachate collection pipes
- place 300 mm lift of drainrock on base of landfill 

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):

WEATHER CONDITIONS: 21 C



PROJECT 
NUMBER:
SITE: 

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Kris Goodrich, HDPE Welding Crew, Equipment Operators

SITE VISIT OBJECTIVE: 

- Inspect drainage layer installation 

NAME: David Barbour 88877

DATE/TIME: 9/14/2021 7:30 Upland landfill 

Field Notes 

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:

-3 900 mm high roadway of drainrock installed from west to east toe complete. Traffic pilons with ribbons being used to indicate 
required heigh of lift
-Observed HDPE welding crew setting up to weld non- perforated leachate riser pipes. Party tent being used to shield welding area 
from rain 
-Perforated leachate pipes placed on landfill floor ready for backfill

Next Steps

- Finish welding leachate riser pipes
- place 300 mm of drain rock on floor of landfill 

OUTSTANDING INFORMATION / NEW ISSUES:

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):

WEATHER CONDITIONS: 13 C raining



PROJECT 
NUMBER:
SITE: 

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE:  HDPE Welding Crew, Equipment Operators

SITE VISIT OBJECTIVE: 

- Inspect drainage layer installation 

NAME: David Barbour 88877

DATE/TIME: 9/22/2021 14:30 Upland landfill 

Field Notes 

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:

-HDPE Leachate collection pipe installation complete on base of landfill 
-Obseved crew placing placing 300 mm lift of drain rock with Caterpillar D5 dozer, using traffic pilons to indicate required depth. 
Dozer was pushing material from 900m lift onto geotextile to required depth

Next Steps

- Fuse solid HDPE leachate collection risers and install on east berm
- Continue placing drain rock on remainder of landfill footprint
- Install HDPE leachate risers 

OUTSTANDING INFORMATION / NEW ISSUES:

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):

WEATHER CONDITIONS: 14 C Sunny
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1. Introduction 
The Northwin Landfill (Landfill or Site) is owned by Upland Excavating Ltd. (Upland) and operated by Northwin 
Environmental (Northwin). The Site has an area of approximately 48 hectares (ha) and is located at civic address 
7295 and 7311 Gold River Highway, Campbell River, BC, approximately 7 kilometres (km) southwest of Campbell 
River city centre. The Site operates as a sand, gravel and rock quarry and a waste management facility.  

This Construction Report (Report) documents the construction of Cell 1 West carried out by Upland Contracting 
Ltd. (Contractor), Northwin and other contractors hired by Upland.  

The Report has been prepared by GHD for Upland for submission to the Ministry of Environment and Climate 
Change Strategy (ENV) as required by Section 2.11 of the Landfill’s OC and also satisfies the requirements of 
Section 10.2 of the Landfill Criteria for Municipal Solid Waste (Second Edition), BC Ministry of Environment, June 
2016 (the Criteria). 

Upland, as the OC holder retained GHD to act as the Qualified Professional (QP) for this project scope. In this 
capacity, GHD designed the civil work for Cell 1 West, carried out inspections during construction, and completed 
this construction report.  

1.1 Project Scope 
Cell 1 West is the second cell constructed in the Landfill. In accordance with the 2022 Design Operations and 
Closure Plan (DOCP) for the Landfill and the detailed design, the Cell 1 West base consists of a double liner 
system and includes a leak detection layer. Leachate generated from the Landfill will be collected within the cell 
and conveyed to the existing Cell 1 East sump, and then to the leachate treatment system. The leachate treatment 
system is a batch treatment system and includes the leachate collection system, aerated equalization pond, a 
treated leachate holding pond and an infiltration pond, which were initially designed and constructed in 2021. 

The composite double liner system for Cell 1 West is comprised of a primary and secondary base liner. The 
primary base liner refers to the composite liner system that consists of an HDPE geomembrane liner and 
geosynthetic clay liner (GCL) which underlies the leachate collection system, and the secondary base liner refers 
to the composite liner system comprised from of an HDPE geomembrane liner and GCL which underlies the leak 
detection system.  

The leachate collection system includes perforated leachate collection pipes within a stone drainage blanket 
sloped towards the leachate sump, with the following components: 

– 300 mm thick, 50 mm diameter, clear, round stone drainage blanket, with minimal fines 
– Perforated leachate collection pipes (LCP) with minimum diameter of 200 mm 
– Maximum 15 m lateral spacing between leachate collection pipes (LCP) running south to north 
– Maximum 50 m drainage path for leachate to travel before it is intercepted by the LCPs 
– Clean-outs at each end of the LCPs 
– Leachate collection header pipe at the east end of the Landfill running towards the leachate collection sump 

at a minimum slope of 2 percent 
– Leachate sump at elevation 164 m AMSL with two leachate sump riser pipes with diameters of 450 mm 
– Leak detection system with four 50 mm leak detection monitoring riser pipes 

2. Construction Narrative 
The following sections provide the construction narrative for Cell 1 West. Record drawings are provided in 
Appendix A.  

Construction activities began on October 12, 2022, and were completed on September 22, 2023  

In general, construction generally progressed as follows: 

– Site preparation and excavation 
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– Cell 1 West double liner installation 
– Cell 1 West leachate collection and leak detection system installation  

2.1 Site Preparation & Excavation 
Site preparation activities including excavation of the Cell 1 West base, preparation of subgrade contours, and 
construction of berms around the Cell 1 West perimeter began in September 2022 and continued through 
October 12, 2022. Site preparation works were completed prior to GHD arriving on site.  

2.2 Cell 1 West - Composite Double Liner 
Joe Cassidy (Liner Installer) was hired as an independent contractor to oversee the geosynthetic installation. Mr. 
Cassidy is an experienced liner installer with over thirty years of experience in the industry. Several experienced 
liner technicians were also hired for the installation and worked alongside Upland (the Contractor) employees with 
Mr. Cassidy overseeing the work. The geosynthetic installation crew mobilized to site on October 12, 2022 and the 
installers met with GHD to confirm QA/QC requirements. 

Installation of geosynthetics in the Cell 1 West began on October 14, 2022. The QA/QC program for the 
construction of the base liner systems included non-destructive testing of each seam. Details of the QA/QC 
program are described in Section 3. 

The geosynthetic deployment began with the placement of a non-woven geotextile on the slopes and floor of the 
landfill cell, starting at the Cell 1 East tie in berm. Geosynthetic rolls were deployed using a telehandler forklift. An 
excavator was used to deploy geosynthetics for the rest of the Landfill cell.  

GCL was placed over top of the non-woven geotextile. Rolls in the east section of the cell were installed in a north-
south direction working from the east end of the landfill to the west. For the west section of the cell, rolls were 
installed in a west-east direction working from the north end of the landfill to the south. The seams of the GCL 
were overlapped, with the crew using factory provided indicating lines that marked the minimum overlap. The 
seams were heat seamed shortly after the GCL deployment. In general, the geomembrane was installed on top of 
the GCL as soon as the width of GCL panels would allow. This process continued until the primary GCL and 
geomembrane layer was installed across the landfill floor.  

Geocomposite installation began after the primary geomembrane installation on the landfill floor. The 
geocomposite was installed with panels in the same direction starting near the north toe working south. A skid-
steer with smooth rubber tracks was used to deploy the geocomposite on the liner while an excavator held the 
rolls. GHD observed the procedures being followed by the operators and determined they were acceptable to 
avoid damage to the liner. The deployment procedure involved using a leaf blower to remove any debris from the 
area being driven on, having a spotter observe the geomembrane between the skid-steer tracks and the geo-
composite, and skid steer operator never turning the equipment on the exposed geomembrane. Nylon cable ties 
were applied at 1.5 m intervals at the edge netting and the overlapping geotextile was heat seamed. 

As the geocomposite was being placed on the base of the landfill, the crew began deploying non-woven geotextile 
on the slopes of the landfill. The geotextile rolls were held with an excavator while the crew placed the material 
manually on the slopes. The geotextile was heat seamed shortly after deployment.  

The GCL was placed on the slopes after the geotextile using the same method. GCL was heat seamed shortly 
after it was placed and covered with the second layer of Geomembrane. The primary layer of GCL and 
geomembrane was completed and tied into the geosynthetics on the floor of the landfill before the secondary 
containment layers were installed. The same procedures were followed to install the secondary geomembrane. 
The smooth tracked skid steer was used to pull the geosynthetics on the base of the landfill and while the 
excavator held the rolls and materials were pulled by hand down the slopes. Installation of geosynthetics was 
completed on November 20, 2022, with the final placement of non-woven geotextile on the floor of the landfill.  

Some damage to the liner was observed and repaired on November 18, 2022. Photos of the repairs are provided 
in the Appendix B (photo log). 



 

GHD | Upland Excavating Ltd. | 11222680 | Cell 1 West Construction Report 3 
 

2.3 Leachate Collection System 
The Contractor began installing the leachate collection pipes and the stone drainage layer in November of 2022 
after completion of the geosynthetics work, however construction was postponed for the winter and resumed on 
June 7, 2023.  

The leachate collection system was installed per the drawings with one 300 mm HDPE leachate collection header 
pipe running south to north, and seven 300 mm HDPE leachate collection pipes running west to east. To facilitate 
installation of the leachate collection system over the liner, the Contractor initially placed the stone drainage layer 
in 3 rows of 900 mm high lifts to form roadways from the south to the north side of the landfill cell. The material 
was hauled with rock trucks and placed with an excavator. Traffic cones were used for visual aids to ensure the 
minimum 900 mm depth of material was placed. After the drain rock roads were built the Contractor fused and 
placed perforated leachate collection pipe on the base of the landfill. A Caterpillar mini excavator was then used to 
spread the drain rock in 300 mm lifts across the floor of the landfill. The Contractor placed woven geotextile on top 
of the drain rock, completing the leachate collection system installation.  

2.4 Close-Out
GHD performed an inspection of the Cell 1 West Works on July 7, 2023, and created a deficiency list which was 
provided to the Contractor. All deficiencies were addressed to the satisfaction of GHD and Upland by 
September 22, 2023. 

3. Construction Quality Assurance & Quality 
Control 

GHD carried out regular inspections throughout the duration of the construction to assure construction quality and 
quality control (QA/QC). The QA/QC program included product data review and geosynthetics installation QA/QC 
according to the design specifications.  

A photo log with select photographs from throughout the construction is provided in Appendix B. Appendix C 
provides the material test results. Product data sheets and reviewed submittals are provided in Appendix D. 
Appendix E provides geosynthetics QA/QC information including the results of destructive and non-destructive 
quality testing. GHD’s inspection notes from select field inspections during liner installation are included in 
Appendix F.  

3.1 Earthworks 
Site preparation and excavation activities were completed by the contractor prior to GHD’s first inspection. Based 
on GHD’s earthworks inspection was conducted prior to geosynthetics placement, the materials installed were in 
conformance with design specifications and drawings (refer to Section 4.1).  

3.2 Leachate Collection System & Leak Detection Piping 
 QA/QC activities carried out during leachate collection system installation include the following: 

– Inspection to witness placement of materials 
– Review of submittals for pipe materials 
– Review of results of sieve analysis performed on a sample of drain rock material collected by Contractor. A 

total of 1 sample was collected and analysed (results are presented in Appendix C). 
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3.3 Geosynthetics QA/QC 
The Liner Installer performed QA/QC according to the design specifications on all geomembrane installed. QC 
included performing field sheer and peel on a test weld before welding began and whenever conditions changed, 
pressure testing each welded seam, recording roll number and location of each panel placed, location of each 
repair. After each repair was made the weld was tested with a vacuum box.  

GHD collected samples of welds at intervals less than 300 m of seams. The samples were sent to TRI 
Environmental Inc. for peel and sheer testing and the results were reviewed by GHD. Laboratory results are 
presented in Appendix E. 

Geotextile material met the specifications and was installed both on the side slopes per the design and the landfill 
base. The geotextile on the landfill based was installed in place of the bedding sand in the design and was 
approved by GHD.  

Geocomposite material met the specifications and was installed both on the side slopes per the design, and on a 
portion of the west berm of the cell base, a design change that was approved by GHD. The affected area is shown 
on the record drawings and notes are provided in the June 13 inspection report.  

4. Conformance with Design 
In general, the construction of the Cell 1 West landfill cell was carried out according to the design and 
specifications prepared by GHD. The below documents conformance with the original design. 

4.1 Earthworks 
A berm was constructed on the north end of Cell 1 West, along the road from approximately the middle of Cell 1 
West to the western edge. This berm was not included in the design or inspected by GHD.  

Material was left on a portion of the cell base along the western edge of Cell 1 West to cover a bedrock outcrop. 
This was completed to protect the liner and achieve minimum depth to groundwater. The remainder of the 
earthworks were carried out in accordance with the design. 

4.2 Leachate Collection System & Leak Detection Piping 
The 300 mm HDPE leak detection system riser was constructed as shown on Detail 15 of Drawing CI-0104.The 
perforated portion of the pipe was wrapped in geo-composite and sandbags were placed on the east side of the 
pipe to secure the pipe in place. Wrapping the pipe in geo-composite ensured there was hydraulic connectivity 
around the pipe. 

A sample of the drain rock was collected to carry out sieve analysis and confirm whether gradation met design 
specifications. The results of the sieve analysis showed gravel larger than 50 mm and fines content above the 
design specification. The fines content was less than or equal to 1% and the material was accepted by GHD.  

The stone drainage layer was placed on the non-woven geotextile layer. The Contractor exposed the top of 
leachate pipe by hand to confirm pipe location prior to mounding drainage rock overtop to a depth of greater than 
300 mm. The area was visually inspected and large rocks were identified and removed from the cell. 

During an inspection, GHD noted that 20% of loads placed within a 20 x 30 m area on the southeast section of the 
cell had silty sand mixed into the drainage rock. Upland discussed with the loading operator to avoid material 
sitting directly on the pit floor, which resulted in the material meeting specifications and resolving the material 
issue. 

The remaining components of the leachate collection system and leak detection piping were installed in 
conformance with the design drawings and specifications.  
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4.3 Geosynthetics  
Non-woven geotextile was placed on the subgrade in place of bedding sand, on the landfill base as well as the 
side slopes. The geotextile placed on the landfill base was a deviation from design, which was approved by GHD. 

Geocomposite material was placed on an area of the west side of the cell where a grade break was present due to 
the bedrock outcropping mentioned in Section 4.1. = 

All other geosynthetics were installed in conformance with the design.  

5. Certification 
This construction report dated MONTH X, 2024, demonstrates that the Cell 1 West has been constructed in 
accordance with OC and the most recent DOCP, with the changes noted below and approved by the undersigned 
during construction. Qualified Professionals completed inspections before and during construction of Cell 1 West. 

This construction report includes the information described in Section 10.2 Construction Report(s) of the Landfill 
Criteria and Section 2.11 of the OC, specifically: 

– Changes from the original design that were approved during construction 
– As-built record drawings of Cell 1 West  
– All inspection and testing reports 
– Quality control and quality testing results 
– Soil test data including field and laboratory testing 

All of Which is Respectfully Certified and Submitted by: 

GHD 

 
 
 
 
 
 

Deacon Liddy      David Barbour 

 

 

 

 

Roxy Hasior 
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Appendix B
Photograph Log 
  
  



GHD | Upland Excavating Ltd. | 11222680 | Cell 1 West Construction Report 

 
 

Photo 1  Installing Non-Woven Geotextile 

 
 

Photo 2 Typical Destructive Sample of Geomembrane Seam for Lab Testing 
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Photo 3 HDPE Liner Welding Cell 1 West to Cell 1 East Tie in 

 
 

Photo 4 Field Tensiometer 
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Photo 5 Primary Geomembrane Installation 

 
 

Photo 6 Seaming GCL and Primary Geomembrane Installation 
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Photo 7 Typical Geomembrane Repair 

 
Photo 8 Seaming Geomembrane 
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Photo 9 Typical Drainage Geocomposite Cable Ties 

 
Photo 10 Installing GCL on top of Geocomposite 
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Phot 11 Test Weld 

 
Photo 12 Leachate Sump with Primary Geomembrane 
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Photo 13 Deploying Non-Woven Geotextile 

 
Photo 14 Geomembrane Welding in Liner Anchor Trench 



GHD | Upland Excavating Ltd. | 11222680 | Cell 1 West Construction Report 

 
Photo 15 Seaming the Geomembrane  

 
Photo 16 Seaming the Geomembrane 



GHD | Upland Excavating Ltd. | 11222680 | Cell 1 West Construction Report 

 
Photo 17 Seaming Geocomposite on the North Berm 

 
Photo 18 HDPE Pipe Fusion Machine 
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Photo 19 50 mm Leak Detection Riser Pipe 

 
Photo 20 Deploying the secondary GCL on the North Berm 
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Photo 21 Placing Leachate Collection Pipes 

 
Photo 22 Geomembrane Seam Pressure Test 
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Photo 23 Deploying Primary GCL on top of Geotextile  

  
Photo 24 Geomembrane Seaming 



GHD | Upland Excavating Ltd. | 11222680 | Cell 1 West Construction Report 

 

Photo 25 Completed repair to damaged liner area (November 18, 2022) 

 

 
Photo 24 Cell 1 West viewed from northwest corner (September 22, 2023) 
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Photo 25 Leachate and leak detection risers / concrete poured for pump station (September 22, 2023) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 26 Leachate and leak detection risers / concrete poured for pump station (September 22, 2023) 
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Photo 27 Pipe directing leachate to Cell 1 East (September 22, 2023) 

 

Photo 28 Cell 1 West from northeast corner (September 22, 2023) 
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Photo 29 West perimeter road. Berm to prevent surface water run-on visible on right side of photo (September 22, 2023) 

 
Photo 30 South end of Cell 2 (September 22, 2023) 
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Appendix C
Material Test Results 
  
  



To: GHD Limited - 735 (Ontario) Date: 28-Nov-22
455 Phillip Street Project No.: MB41159
Waterloo, ON
N2L 3X2

Attn: Roxy Hasior, P.Eng.

Date Sample Proceedure  Percentage of Material 
Sampled Source Used Finer than a  75-um (0.1%)

n/a
n/a

Comment:
Percentage of material finer than  75-um sieve is 0.5

Conducted by: Reviewed by:

Peregrina Israel Andy Bernardino, AScT
Senior Laboratory Technician Quality Supervisor/Technical Lead
CCIL Certified for Asphalt and Aggregate

CCIL Certified

A 0.5%

MoT  Specified Limit:

 Materials Finer than 75-μm (No. 200) Sieve
 in Mineral Aggregates by Washing

ASTM C117

This test method covers the determination of the amount of material finer than a 75-um sieve in 
aggregates by washing. 

Product

Contract Requirements:

75mm Minus 2022-11-18



TO

PROJECT

PROJECT NO. 
CLIENT

CC

ATTN :

CONTRACTOR

SIEVE TEST NO. DATE RECIEVED DATE TESTED DATE SAMPLED

MB41159

1 2022.Nov.22 2022.Nov.28

SUPPPLIER
SOURCE
SPECIFICATION
MATERIAL TYPE

SAMPLED BY
TESTED BY

TEST METHOD

GRAVEL SIZES PERCENT
PASSING

GRADATION
LIMITS

SAND SIZES AND FINES PERCENT
PASSING

GRADATION
LIMITS

Page 1

CLIENT
PI
WASHED

75 mm
50 mm

37.5 mm
25 mm
19 mm

12.5 mm
9.5 mm

4.75 mm
2.36 mm
1.18 mm
600 μm
300 μm
150 μm
75 μm

100.0
68.5
27.0
1.7
1.0

0.9
0.9
0.9
0.9
0.9
0.7
0.5

3"
2"
1 1/2"
1"
3/4"
1/2"
3/8"

No. 4
No. 8
No. 16
No. 30
No. 50
No. 100
No. 200

Upland Landfill

GHD Ltd.

N/A
N/A

75MM MINUS

7295 Gold River Highway

GHD Limited - 735 (Ontario)

2022.Nov.18

SIEVE ANALYSIS REPORT
Series 8 16 30 50

2022.Nov.28 PER.

455 Phillip Street

N2L 3X2
Waterloo, ON

Roxy  Hasior, P.Eng

Campbell RiverMaterials Testing

GHD Limited - 735 (Ontario)

COMMENTS

Metro Testing + Engineering
401 - 6741 Cariboo Rd, Burnaby, BC V3N 4A3

Tel: (604) 436-9111  Fax: (604) 436-9050

David Barbour
Airesse MacPhee
David Barbour

CERTIFIED TESTING LABORATORY
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Reporting of the these test result constitutes a testing service only. Engineering interpretation or evaluation of test results is provided only on written request.
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Reporting of the these test result constitutes a testing service only. Engineering interpretation or evaluation of test results is provided only on written request.
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Product Data 
  
  



Submittal Transmittal 

  The Power of Commitment 
 

Project Description: Northwin Landfill Phase 1 West Contract No.: Click or tap here to enter text. 

Project No.: 11222680 

Submitted by: Upland Contracting Ltd. Submittal #: 001 

Submitted to Consultant by the General Contractor on Date: [Publish Date] 

Verification by General Contractor: 
The document attached with this shop drawing transmittal was/were reviewed against following specifications and it 
complies with following specifications with listed exceptions: 

Spec No. Meets following specifications with Following exceptions 

ASTM D4716 Transmissivity  

ASTM D7005 Ply Adhesion  

ASTM D5199 Thickness  

ASTM D1505  Density  

ASTM D7179  Tensile Strength 

ASTM D4218 Carbon Black  

ASTM D5261 Mass per Unit Area  

ASTM D4632 Grab Tensile Strength, Grab Elongation  

ASTM D6241 Puncture Strength  

ASTM D4533 Trapezoidal Tear Strength  

ASTM D4751 Apparent Opening Size  

ASTM D4491 Permittivity  

ASTM D4491  Water Flow Rate 

Submittal Information: (Describe the submittal) 
Notes:  SKAPS TN 330-2-8 (GeoNet) Contractor's Signature or Stamp 

Email Submittals to:  Susan.McPhee@ghd.com; Sandi.Mullins@ghd.com; Kira.Turner@ghd.com and cc: 
 

 

For Consultant Use Only 
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Notes/Comments:
 
Tensile Strength spec: 13.3N/mm, Submittal: 13.12kN/m 
Minimal difference in tensile strength  
 
Water Flow Rate spec: 3865 lpm/m2, Submittal: 4075 lpm/m2
Proposed material exceeds the minimum required spec 

REVIEWED BY: Toby Wong 

 

 

Shop Drawing Review 
 

Submission No. 001 

Contractor’s Reference  

ENGINEER's review is for the sole purpose of 
ascertaining conformance with general design concepts 
expressed in the contract Documents, and in no way 
constitutes approval of the detail design inherent in 
CONTRACTOR's Shop Drawings, responsibility for 
which remains solely with CONTRACTOR submitting 
same.  Review does not authorize changes to Contract 
Documents. 

 Reviewed 
x Reviewed as Noted 
 Revise and Resubmit 
 Not Subject to Review 
 Other 

 
By: GHD Limited 

Signed:  
Roxy Hasior 

Date: June 10, 2022 





Submittal Transmittal 

  The Power of Commitment 
 

Project Description: Northwin Landfill Phase 1 West Contract No.: Click or tap here to enter text. 

Project No.: 11222680 

Submitted by: Upland Contracting Ltd. Submittal #: 002 

Submitted to Consultant by the General Contractor on Date: [Publish Date] 

Verification by General Contractor: 
The document attached with this shop drawing transmittal was/were reviewed against following specifications and it 
complies with following specifications with listed exceptions: 

Spec No. Meets following specifications with Following exceptions 

ASTM D5261 Mass per Unit Area  

ASTM D4632 Grab Tensile Strength, Grab Elongation  

ASTM D4833  Puncture Strength 

ASTM D4533 Trapezoidal Tear Strength  

ASTM D4355 UV Resistance  

Submittal Information: (Describe the submittal) 
Notes:  SKAPS GE280 (Non-woven Geotextile) Contractor's Signature or Stamp 

Email Submittals to:  Susan.McPhee@ghd.com; Sandi.Mullins@ghd.com; Kira.Turner@ghd.com and cc: 
 

 

For Consultant Use Only 
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Notes/Comments:
 
Puncture strength spec: ASTM D4833, Submittal: ASTM D6241 
 
ASTM has recently replaced the standard pin puncture strength test, 
D4833, with the CBR puncture strength test, D6241.  
 
Based on GRI -GT12(a)  - ASTM Version Standard Specification 
Standard Specification for “Test Methods and Properties for Nonwoven 
Geotextiles Used as Protection (or Cushioning) Materials”, the CBR 
exceeds the required strength for 949 g/m2 material at 8.914 kN 

 

REVIEWED BY: Toby Wong 

 

 

Shop Drawing Review 
 

Submission No. 002 

Contractor’s Reference  

ENGINEER's review is for the sole purpose of 
ascertaining conformance with general design concepts 
expressed in the contract Documents, and in no way 
constitutes approval of the detail design inherent in 
CONTRACTOR's Shop Drawings, responsibility for 
which remains solely with CONTRACTOR submitting 
same.  Review does not authorize changes to Contract 
Documents. 

 Reviewed 
x Reviewed as Noted 
 Revise and Resubmit 
 Not Subject to Review 
 Other 

 
By: GHD Limited 

Signed:  
Roxy Hasior 

Date: June 10, 2022 



At time of manufacturing. Handling may change these properties.

This information is provided for reference purposes only and is not intended as a warranty or guarantee.
SKAPS assumes no liability in connection with the use of this information.

Property Method English (MARV2) Metric (MARV2)

SKAPS GE 280 is a needle punched nonwoven geotextile made of 
100% polypropylene staple fibers, which are formed into a random 
network for dimensional stability. SKAPS GE 280 resists ultraviolet 
deterioration, rotting, biological degradation, naturally encountered 
basics and acids.

Polypropylene is stable within a pH range of 2 to 13. SKAPS 
GE 280 conforms to the physical property values listed below:

Weight ASTM D 5261 28 oz/yd2 949 g/m2

Grab Tensile Strength ASTM D 4632 550 lbs 2.45 kN

Grab Elongation ASTM D 4632 50% 50%

Trapezoid Tear Strength ASTM D 4533 250 lbs 1.11 kN

CBR Puncture Resistance ASTM D 6241 2004 lbs 8.914 kN

UV Resistance ASTM D 4355 70%/500 hrs. 70%/500 hrs.

HHEAVY WEIGHT
NON-WOVEN GEOTEXTILE

GE - 280



Submittal Transmittal 

  The Power of Commitment 
 

Project Description: Northwin Landfill Phase 1 West Contract No.: Click or tap here to enter text. 

Project No.: 11222680 

Submitted by: Upland Contracting Ltd. Submittal #: 003 

Submitted to Consultant by the General Contractor on Date: [Publish Date] 

Verification by General Contractor: 
The document attached with this shop drawing transmittal was/were reviewed against following specifications and it 
complies with following specifications with listed exceptions: 

Spec No. Meets following specifications with Following exceptions 

ASTM D4632 Grab Tensile Strength, Grab Elongation  

ASTM D4833  Puncture Strength 

ASTM D4533 Trapezoidal Tear Strength  

ASTM D4751 Apparent Opening Size  

ASTM D4491 Permittivity  

ASTM D4491 Water Flow Rate  

ASTM 4355 UV Resistance  

Submittal Information: (Describe the submittal) 
Notes:  SKAPS SW-315 (Woven Geotextile) Contractor's Signature or Stamp 

Email Submittals to:   
 

 

For Consultant Use Only 
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Notes/Comments:
 
Puncture Strength spec: ASTM D4833, Submittal: ASTM D6241 
 
GRI GT13(a) – ASTM Version Standard Specification  Standard 
Specification for “Test Methods and Properties for Geotextiles Used as 
Separation Between Subgrade Soil and Aggregate” 
 
ASTM D6241 is acceptable as an alternative to ASTM D4833. 
Product meets GRI standard specification for CBR puncture strength for 
a high survivability geotextile.  

 

REVIEWED BY: Roxy Hasior 

 

 

Shop Drawing Review 
 

Submission No. 003 

Contractor’s Reference  

ENGINEER's review is for the sole purpose of 
ascertaining conformance with general design concepts 
expressed in the contract Documents, and in no way 
constitutes approval of the detail design inherent in 
CONTRACTOR's Shop Drawings, responsibility for 
which remains solely with CONTRACTOR submitting 
same.  Review does not authorize changes to Contract 
Documents. 

 Reviewed 
 Reviewed as Noted 
 Revise and Resubmit 
 Not Subject to Review 
 Other 

 
By: GHD Limited 

Signed:  
Roxy Hasior 

Date: June 10, 2022 



1. The property values listed above are subject to change without notice.
2.

3. At time of manufacturing. Handling may change these properties.

Minimum Average Roll Values (MARV) is calculated as the average minus two standard deviations.
Statistically, it yields approximately 97.5% degree of confidence that any samples taken from quality
assurance testing will meet or exceed the values described above. 

This information is provided for reference purposes only and is not intended as a warranty or guarantee. SKAPS
assumes no liability in connection with the use of this information.

Unless indicated below, all listed properties are Minimum Average Roll 
Values

  Note

Area Per Roll 500 sq. yards 420 sq. meters

   Packaging

Roll Dimensions (W x L)
12.5 x 360 ft. 3.81 m x 110 m

17.5 x 258 ft. 5.33 m x 79 m

AOS3 ASTM D 4751 40 U.S. Sieve 0.425 mm

UV Resistance ASTM D 4355 70%/500 hrs. 70%/500 hrs.

Water Flow3 ASTM D 4491 4 gpm/sf 163 l/min/m2

Permittivity3 ASTM D 4491 0.05 sec-1 0.05 sec-1

Trapezoid Tear ASTM D 4533 120 lbs. 0.533 kN

CBR Puncture Resistance ASTM D 6241 1000 lbs 4.45 kN

Grab Tensile ASTM D 4632 315 lbs. 1.4 kN

Grab Elongation ASTM D 4632 15% 15%

Property Method English (MARV2) Metric (MARV2)

SKAPS woven geotextile fabrics are woven polypropylene materials
offering optimum performance when used in stabilization applications.
Produced from first quality raw materials, they provide the perfect
balance of strength and separation in styles capable of functioning
exceptionally well in a wide range of performance requirements.

WOVEN GEOTEXTILE
SW - 315



Submittal Transmittal 

  The Power of Commitment 
 

Project Description: Northwin Landfill Phase 1 West Contract No.: Click or tap here to enter text. 

Project No.: 11222680 

Submitted by: Upland Contracting Ltd. Submittal #: 004 

Submitted to Consultant by the General Contractor on Date: [Publish Date] 

Verification by General Contractor: 
The document attached with this shop drawing transmittal was/were reviewed against following specifications and it 
complies with following specifications with listed exceptions: 

Spec No. Meets following specifications with Following exceptions 

ASTM D5261 Cap Nonwoven, Mass/Unit Area   

ASTM D4643  Moisture Content 

ASTM D5890 Free Swell  

ASTM D5891 Fluid Loss  

ASTM D5993 Bentonite Mass (Dry)  

ASTM D6768 Grab Tensile Strength  

ASTM D6496 
ASTM D4632 

 Peel Strength 

ASTM D6243 Internal Shear Strength  

Submittal Information: (Describe the submittal) 
Notes:  Bentomat DN TR-401 (Geosynthetic Clay Liner) Contractor's Signature or Stamp 

Email Submittals to:  Susan.McPhee@ghd.com; Sandi.Mullins@ghd.com; Kira.Turner@ghd.com and cc: 
 

 

For Consultant Use Only 
 



   The Power of Commitment 

11222680  |  Northwin Landfill Phase 1 West 2 

 

Notes/Comments:
 
Moisture Content spec: ASTM D4643, Submittal: ASTM D2216 
 
ASTM D4643 test method can be used as a substitute for test 
method D2216 when more rapid results are desired to expedite other 
phases of testing. Test methods are considered equivalent.  
 
Peel Strength spec: 2100 N/m, Submittal: 1401 N/m 
CETCO’s manufacturing process does not include thermal bonding of 
needle-punched fibers. 

REVIEWED BY:       

 

 

Shop Drawing Review 
 

Submission No. 004 

Contractor’s Reference  

ENGINEER's review is for the sole purpose of 
ascertaining conformance with general design concepts 
expressed in the contract Documents, and in no way 
constitutes approval of the detail design inherent in 
CONTRACTOR's Shop Drawings, responsibility for 
which remains solely with CONTRACTOR submitting 
same.  Review does not authorize changes to Contract 
Documents. 

 Reviewed 
x Reviewed as Noted 
 Revise and Resubmit 
 Not Subject to Review 
 Other 

 
By: GHD Limited 

Signed:  
 

Date:  



 
May 12, 2022 

RE: Northwin Landfill (’22) 
 Geosynthetic Clay Liner 

To whom it may concern: 

CETCO® was provided with Section 02 56 13.16 - Geosynthetic Clay Liner, pages 02 56 13.15 – 1 through 8, dated 
August, 2020 of the Technical Specification for the Northwin Landfill Phase 1 East.  Based upon our review of this 
information, CETCO® proposes to supply Bentomat® DN as the geosynthetic clay liner (GCL) for this project.  A 
Technical Data Sheet (TDS) for Bentomat® DN is enclosed, and Bentomat® DN will meet or exceed the project 
requirements as indicated by the aforementioned document with the exceptions and clarifications identified below. 

 Peel Strength: The Technical Specification requires a GCL peel strength of 12 lb/in (2100 N/m). This is an index 
test that can be manipulated by processes such as “thermal bonding.” CETCO®’s manufacturing process does 
not include thermal bonding of needle-punched fibers. Independent research by Bareither et al, 2018 has 
demonstrated that non heat-treated GCLs exhibit greater shear strength than heat-treated GCLs (of similar peel 
strengths). This is perhaps due to brittleness caused by the heat-treating process. Accordingly, we are proposing 
Bentomat® DN with an 8 lb/in peel manufactured using CETCO®’s propriety high-density needle-punching 
technology. A GCL with a 12 lb/in peel strength can be offered at additional cost. 

 Bentonite Montmorillonite Content:  The Specification requires that the bentonite consist of at least 90 percent 
sodium montmorillonite.  Unfortunately, there are no reliable test methods available for determining sodium 
montmorillonite content.  The available methods can only give a qualitative indication of montmorillonite content.  
For this reason, the industry uses free swell (ASTM D5890) and fluid loss (ASTM D5891) tests to evaluate 
sodium bentonite quality.  Only bentonite whose primary constituent is the clay mineral sodium montmorillonite 
will meet the free swell, fluid loss, and hydraulic conductivity values required for Bentomat GCLs.  CETCO®

certifies that the Bentomat GCL supplied to this project will be manufactured using the finest grade native 
Wyoming sodium bentonite, whose primary constituent is the mineral sodium montmorillonite, and that the 
bentonite will meet the minimum fluid loss, free swell, and moisture values required in the Specification. 

 Minimum Average Roll Value:  The GCL Properties table requires that the Bentonite Mass and Peel Strength 
meet the Minimum Average Roll Value (MARV).  However, neither of the governing industry standard 
specifications: ASTM D5889, Standard Practice for Quality Control of Geosynthetic Clay Liners, or GRI-GCL3,
Standard Specification for Test Methods, Required Properties, and Testing Frequencies of Geosynthetic Clay 
Liners require manufacturing quality control testing to be reported in MARV.  As such, CETCO® testing and 
reporting conforms to these industry specifications, and reports minimum or maximum average values, as 
applicable, for our GCLs.  Accordingly, CETCO® recommends that the manufacturing quality control testing 
conform to the current industry standard for this project.   

In addition to our Bentomat® DN TDS and the Technical References, please find enclosed our quotation based upon 
the above-indicated exceptions.  Placement of an order in connection with the above-referenced project acknowledges 
receipt of this letter and acceptance of the proposed product and exceptions and clarifications made herein. We 
appreciate your interest in CETCO® Environmental Products.  Please call Rob Stafford at (970) 749-6118 if you have 
any further questions. 

Best Regards, 

Rob Stafford 
Technical Sales Manager 
CETCO® Environmental Products 

Enclosures (4) 



 

  

 

BBENTOMAT® DN 
CERTIFIED PROPERTIES  
  

CETCO® Bentomat® DN is a reinforced geosynthetic clay liner (GCL) consisting of a layer of sodium bentonite between two polypropylene 
nonwoven geotextiles, which are needle-punched together.   

 
MATERIAL PROPERT Y TEST METHOD TEST FREQUENCY CERTIFIED VALUES 

Nonwoven Base Geotextile 
Mass/Area1 ASTM D5261 200,000 ft2 (20,000 m2) 6.0 oz/yd2 (203 g/m2) min. 

Nonwoven Cap Geotextile 
Mass/Area1 ASTM D5261 200,000 ft2 (20,000 m2) 6.0 oz/yd2 (203 g/m2) min. 

Bentonite Moisture Content2 ASTM D2216 1 per 50 tonnes 12% max. 

Bentonite Swell Index2 ASTM D5890 1 per 50 tonnes 24 mL/2g min. 

Bentonite Fluid Loss2 ASTM D5891 1 per 50 tonnes 18 mL max. 

Bentonite Mass/Area3 ASTM D5993 40,000 ft2 (4,000 m2) 0.75 lb/ft2 (3.6 kg/m2) min. 

Total Mass/Area3 ASTM D5993 40,000 ft2 (4,000 m2) 0.83 lb/ft2 (4.1 kg/m2) min. 

GCL Moisture Content ASTM D5993 40,000 ft2 (4,000 m2) 35% max. 

GCL Grab Strength4 ASTM D6768 200,000 ft2 (20,000 m2) 50 lbs/in (8.8 kN/m) min. 

GCL Peel Strength ASTM D6496 40,000 ft2 (4,000 m2) 8.0 lbs/in (1401 N/m) min. 

GCL Hydraulic Conductivity5 ASTM D5887 250,000 ft2 (25,000 m2) 5 x 10-11 m/s max. 

GCL Index Flux5 ASTM D5887 250,000 ft2 (25,000 m2) 1 x 10-8 m3/m2/s max. 

GCL Hydrated Internal 
Shear Strength6 ASTM D6243 1,000,000 ft2 (100,000 m2) 500 psf (24 kPa) typ.@ 200 psf (9.6 kPa) 

 
Notes: 
1 Geotextile property tests performed on the geotextile components before they are incorporated into the finished GCL product.  
2 Bentonite property tests performed before the bentonite is incorporated into the finished GCL product. 
3 Reported at 0% moisture content. 
4 All tensile strength testing is performed in the machine direction using ASTM D6768. 
5 Index flux and hydraulic conductivity testing with deaired distilled/deionized water at 80 psi (550 kPa) cell pressure, 77 psi (530 kPa) headwater pressure 

and 75 psi (515 kPa) tailwater pressure. 
6 Peak values measured at 200 psf (9.6 kPa) normal stress for a specimen hydrated for 48 hours. Site-specific materials, GCL products, and test conditions 

must be used to verify internal and interface strength of the proposed design. 
 
 
   
 
 

TR 401-BDN-8.0lb/in-D5889/GRI-GCL3 
05/2018 



Submittal Transmittal 

  The Power of Commitment 
 

Project Description: Northwin Landfill Phase 1 West Contract No.: Click or tap here to enter text. 

Project No.: 11222680 

Submitted by: Upland Contracting Ltd. Submittal #: 005 

Submitted to Consultant by the General Contractor on Date: [Publish Date] 

Verification by General Contractor: 
The document attached with this shop drawing transmittal was/were reviewed against following specifications and it 
complies with following specifications with listed exceptions: 

Spec No. Meets following specifications with Following exceptions 

ASTM D5199  Thickness 

ASTM 
D1505/D792 

Density  

ASTM D638 
Type IV, 2 pm 

 Tensile Strength at Yield 
Tensile Strength at Break 
Elongation at Yield
Elongation at Break 

ASTM D5397  Stress Crack Resistance 

ASTM D1603 Carbon Black Content  

ASTM D5596 Carbon Black Dispersion  

ASTM D4833 Puncturing Resistance  

ASTM D1004 Tear Resistance

GRI Test 
Method GM12 

 Asperity Height 

Submittal Information: (Describe the submittal) 
Notes:  SKAPS HD-60T2 AVG HDPE Geomembrane Contractor's Signature or Stamp 

Email Submittals to:  Susan.McPhee@ghd.com; Sandi.Mullins@ghd.com; Kira.Turner@ghd.com and cc: 
 

 

For Consultant Use Only 
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Notes/Comments:
 
Thickness spec: ASTM D5199, Submittal: ASTM D5994 
Tensile Strength at Yield spec: ASTM D638, Submittal: ASTM D6693 
Tensile Strength at Break spec: ASTM D638, Submittal: ASTM D6693 
Elongation at Yield spec: ASTM D638, Submittal: ASTM D6693
Elongation at Break spec: ASTM D638, Submittal: ASTM D6693 
Stress Crack Resistance spec: 200 hour, Submittal: 500 hour 
Asperity Height spec: GRI Test Method GM12, Submittal: ASTM 
D7466 
 
Submittal compared to GRI - GM13 Standard Specification* Standard 
Specification for “Test Methods, Test Properties and Testing 
Frequency for High Density Polyethylene (HDPE) Smooth and 
Textured Geomembranes” (attached) 
 
Submittal meets the requirement of GRI Standard Specification for all 
except the ASTM method for testing geomembrane thickness.  
ASTM D5199 
Test Method for Measuring Nominal Thickness of Geotextiles and 
Geomembranes (04.08) 
ASTM D5994 
Test Method for Measuring the Core Thickness of Textured 
Geomembranes, (04.08) 
The two methods can be taken as substantially equivalent.  

REVIEWED BY: Toby Wong 

 

 

Shop Drawing Review 
 

Submission No. 005 

Contractor’s Reference  

ENGINEER's review is for the sole purpose of 
ascertaining conformance with general design concepts 
expressed in the contract Documents, and in no way 
constitutes approval of the detail design inherent in 
CONTRACTOR's Shop Drawings, responsibility for 
which remains solely with CONTRACTOR submitting 
same.  Review does not authorize changes to Contract 
Documents. 

 Reviewed 
x Reviewed as Noted 
 Revise and Resubmit 
 Not Subject to Review 
 Other 

 
By: GHD Limited 

Signed:  
Roxy Hasior 

Date: June 10, 2022 
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SKAPS INDUSTRIES
SKAPS HD-60T2 AVG
HDPE GEOMEMBRANE
Textured Double Sided

FREQUENCY

2nd Roll
200,000 lb

45,000 lb
45,000 lb
20,000 lb
45,000 lb

200,000 lb

200,000 lb

Notes:

This information is provided for reference purposes only and is not intended as a warranty or guarantee.

SKAPS assumes no liability in connection with the use of this information.

1/6/2021

       9 in Categories 1 or 2 and 1 in Category 3

Roll Area, sf 11,515

(1)  Minimum average value
(2)  Carbon black dispersion (only near spherical agglomerates) for 10 different views:

NOMRoll Width, ft 23.5

 ROLL DIMENSIONS
Roll Length, ft 490

MIN

Oxidative Induction Time, minutes
ASTM D 3895 

200oC, 1 atm O2
100 MIN

Stress Crack Resistance, hr.
ASTM D 5397, 

Appendix
500

Carbon Black Dispersion (Category) ASTM D 5596 Note (2) Category

Asperity Height, mils ASTM D 7466 16 MAV

Puncture Resistance, lb ASTM D 4833 90 MAV
Carbon Black Content, % ASTM D 4218 2-3 Range

MAV
    Elongation at Break, % (2 in. GL) 100 MAV
Tear Resistance, lb ASTM D 1004 42 MAV

Density, g/cc ASTM D 1505 0.940 MIN
Tensile Properties (both directions)

ASTM D 6693 
Type IV Specimen, 

2 in/min
20,000 lb

    Strength at Yield, lb/in width 126 MAV
    Elongation at Yield, % (1.3 in. GL) 12 MAV
    Strength at Break, lb/in width 90

Thickness (minimum avg), mils 60     MAV(1)

ASTM D 5994 Per Roll
Thickness (minimum), mils 54 MIN

571 Industrial Pkwy
Commerce, GA 30529
Phone: (706) 336-7000
Fax: (706) 336-7007
E-Mail: contact@skaps.com

SKAPS HD-60T2 AVG Geomembrane is manufactured utilizing the highest quality standards to provide the greatest
durability in geomembrane applications. The geomembrane is formulated to meet the requirements of GRI GM13
specifications.

PROPERTY TEST METHOD VALUE QUALIFIER
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PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

1 860 East Slope 11.00 7.30 80.30

2 860 East Slope 11.00 7.30 80.30

3 860 East Slope 11.00 7.30 80.30

4 4356 East Slope 11.00 7.30 80.30

5 4356 East Slope 11.00 7.30 80.30

6 4356 East Slope 11.00 7.30 80.30

7 918 East Slope 11.00 7.30 80.30

8 918 East Slope 11.00 7.30 80.30

9 918 East Slope 11.00 7.30 80.30

722.70 sq m

PANEL PLACEMENT LOG 

DATE Friday, October 14, 2022

NORTHWIN ENVIRONMENTAL LANDFILL - WEST CELL - 2022 60mil HDPE - SECONDARY LINER

COMMENTS:



PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

10 918 East Slope 11.50 7.30 83.95

11 5333 East Slope 11.50 7.30 83.95

12 5333 Sump 9.00 7.30 65.70

13 5333 Sump 1.50 7.30 10.95

14 5333 Sump 8.00 7.30 58.40

302.95 sq m

PANEL PLACEMENT LOG 

DATE Tuesday, October 18, 2022

NORTHWIN ENVIRONMENTAL LANDFILL - WEST CELL - 2022 60mil HDPE - SECONDARY LINER

COMMENTS:



PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

15 1078 East Floor 70.00 7.30 511.00

16 5333 East Floor 70.00 7.30 511.00

17 5333 North Slope 23.00 7.30 167.90

18 5333 North Slope 23.00 7.30 167.90

19 5321 North Slope 23.00 7.30 167.90

1525.70 sq m

PANEL PLACEMENT LOG 

DATE Wednesday, October 19, 2022

NORTHWIN ENVIRONMENTAL LANDFILL - WEST CELL - 2022 60mil HDPE - SECONDARY LINER

COMMENTS:



PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

20 5390 Floor 40.00 7.30 292.00

21 5321 Floor 40.00 7.30 292.00

584.00 sq m

PANEL PLACEMENT LOG 

DATE Saturday, October 22, 2022

NORTHWIN ENVIRONMENTAL LANDFILL - WEST CELL - 2022 60mil HDPE - SECONDARY LINER

COMMENTS:



PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

22 5321 North Slope 23.00 7.30 167.90

167.90 sq m

PANEL PLACEMENT LOG 

DATE Tuesday, October 25, 2022

NORTHWIN ENVIRONMENTAL LANDFILL - WEST CELL - 2022 60mil HDPE - SECONDARY LINER

COMMENTS:



PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

23 5329 S.Slope/Floor 30.00 7.30 219.00

24 5329 S.Slope/Floor 30.00 7.30 219.00

25 5329 S.Slope/Floor 30.00 7.30 219.00

657.00 sq m

PANEL PLACEMENT LOG 

DATE Wednesday, October 26, 2022

NORTHWIN ENVIRONMENTAL LANDFILL - WEST CELL - 2022 60mil HDPE - SECONDARY LINER

COMMENTS:



PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

26 5329 S.Slope/Floor 30.00 7.30 219.00

27 5329 S.Slope/Floor 23.50 7.30 171.55

28 5321 S.Slope/Floor 7.00 7.30 51.10

441.65 sq m

PANEL PLACEMENT LOG 

DATE Friday, October 28, 2022

NORTHWIN ENVIRONMENTAL LANDFILL - WEST CELL - 2022 60mil HDPE - SECONDARY LINER

COMMENTS:



PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

29 5335 North Slope 22.00 7.30 160.60

30 5335 North Slope 21.00 7.30 153.30

313.90 sq m

PANEL PLACEMENT LOG 

DATE Tuesday, November 01, 2022

NORTHWIN ENVIRONMENTAL LANDFILL - WEST CELL - 2022 60mil HDPE - SECONDARY LINER

COMMENTS:



PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

31 5335 North Slope 19.00 7.30 138.70

32 5335 North Slope 19.00 7.30 138.70

33 5335 North Slope 19.00 7.30 138.70

416.10 sq m

PANEL PLACEMENT LOG 

DATE Thursday, November 03, 2022

NORTHWIN ENVIRONMENTAL LANDFILL - WEST CELL - 2022 60mil HDPE - SECONDARY LINER

COMMENTS:



PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

34 5335 North Floor 7.00 7.30 51.10

51.10 sq m

PANEL PLACEMENT LOG 

DATE Tuesday, November 08, 2022

NORTHWIN ENVIRONMENTAL LANDFILL - WEST CELL - 2022 60mil HDPE - SECONDARY LINER

COMMENTS:



PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

35 5317 North Floor 14.50 7.30 105.85

36 5317 W.Slope/Floor 40.00 7.30 292.00

37 5317 W.Slope/Floor 40.00 7.30 292.00

38 5317 W.Slope/Floor 40.00 7.30 292.00

39 5324 N.W.Corner 18.00 7.30 131.40

40 5324 N.W.Corner 9.00 7.30 65.70

41 5324 N.W.Corner 8.00 7.30 58.40

42 5324 N.W.Corner 15.00 7.30 109.50

1346.85 sq m

PANEL PLACEMENT LOG 

DATE Wednesday, November 09, 2022

NORTHWIN ENVIRONMENTAL LANDFILL - WEST CELL - 2022 60mil HDPE - SECONDARY LINER

COMMENTS:



PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

43 5331 S.W.Slope/Floor 33.00 7.30 240.90

44 5331 S.W.Slope/Floor 15.00 7.30 109.50

45 5331 W.Slope/Floor 47.00 7.30 343.10

693.50 sq m

PANEL PLACEMENT LOG 

DATE Saturday, November 12, 2022

NORTHWIN ENVIRONMENTAL LANDFILL - WEST CELL - 2022 60mil HDPE - SECONDARY LINER

COMMENTS:



PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

46 5319 W.Slope/Floor 47.00 7.30 343.10

47 5331 W.Slope/Floor 47.00 7.30 343.10

686.20 sq m

PANEL PLACEMENT LOG 

DATE Monday, November 14, 2022

NORTHWIN ENVIRONMENTAL LANDFILL - WEST CELL - 2022 60mil HDPE - SECONDARY LINER

COMMENTS:



PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

48 5324 W.Slope/Floor 47.00 7.30 343.10

49 5324 W.Slope/Floor 47.00 7.30 343.10

686.20 sq m

PANEL PLACEMENT LOG 

DATE Tuesday, November 15, 2022

NORTHWIN ENVIRONMENTAL LANDFILL - WEST CELL - 2022 60mil HDPE - SECONDARY LINER

COMMENTS:



PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

50 5318 W.Slope/Floor 47.00 7.30 343.10

51 5318 W.Slope/Floor 47.00 7.30 343.10

52 5318 W.Slope/Floor 47.00 7.30 343.10

1029.30 sq m

PANEL PLACEMENT LOG 

DATE Wednesday, November 16, 2022

NORTHWIN ENVIRONMENTAL LANDFILL - WEST CELL - 2022 60mil HDPE - SECONDARY LINER

COMMENTS:



PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

53 5326 W.Slope/Floor 47.00 7.30 343.10

54 5326 W.Slope/Floor 47.00 7.30 343.10

55 5327 W.Slope/Floor 47.00 3.50 164.50

850.70 sq m

PANEL PLACEMENT LOG 

DATE Thursday, November 17, 2022

NORTHWIN ENVIRONMENTAL LANDFILL - WEST CELL - 2022 60mil HDPE - SECONDARY LINER

COMMENTS:
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PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

1 915 East Slope 11.50 7.30 83.95

2 915 East Slope 11.50 7.30 83.95

3 919 East Slope 11.50 7.30 83.95

4 919 East Slope 11.50 7.30 83.95

5 919 East Slope 11.50 7.30 83.95

6 919 East Slope 11.50 7.30 83.95

7 919 East Slope 11.50 7.30 83.95

8 919 East Slope 11.50 7.30 83.95

671.60 sq m

PANEL PLACEMENT LOG 

DATE Saturday, October 15, 2022

NORTHWIN ENVIRONMENTAL LANDFILL - WEST CELL - 2022 60mil HDPE - PRIMARY LINER

COMMENTS:



PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

9 5321 East Slope 11.50 7.30 83.95

10 5321 East Slope 11.50 7.30 83.95

11 5321 East Slope 10.00 7.30 73.00

12 5321 North Slope 17.00 7.30 124.10

13 5390 Sump 3.00 7.30 21.90

14 5390 Floor 67.50 7.30 492.75

879.65 sq m

PANEL PLACEMENT LOG 

DATE Friday, October 21, 2022

NORTHWIN ENVIRONMENTAL LANDFILL - WEST CELL - 2022 60mil HDPE - PRIMARY LINER

COMMENTS:



PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

15 5328 Floor 68.00 7.30 496.40

16 5323 Floor 68.00 7.30 496.40

992.80 sq m

PANEL PLACEMENT LOG 

DATE Monday, October 24, 2022

NORTHWIN ENVIRONMENTAL LANDFILL - WEST CELL - 2022 60mil HDPE - PRIMARY LINER

COMMENTS:



PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

17 5321 North Slope 27.00 7.30 197.10

18 5321 North Slope 27.00 7.30 197.10

394.20 sq m

PANEL PLACEMENT LOG 

DATE Tuesday, October 25, 2022

NORTHWIN ENVIRONMENTAL LANDFILL - WEST CELL - 2022 60mil HDPE - PRIMARY LINER

COMMENTS:



PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

19 5329 Floor 9.00 7.30 65.70

20 5329 Floor 9.00 7.30 65.70

131.40 sq m

Floor West of Sump

Floor West of Sump

PANEL PLACEMENT LOG 

DATE Wednesday, October 26, 2022

NORTHWIN ENVIRONMENTAL LANDFILL - WEST CELL - 2022 60mil HDPE - PRIMARY LINER

COMMENTS:



PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

21 5323 S.E.Slope 30.00 7.30 219.00

219.00 sq m

PANEL PLACEMENT LOG 

DATE Friday, October 28, 2022

NORTHWIN ENVIRONMENTAL LANDFILL - WEST CELL - 2022 60mil HDPE - PRIMARY LINER

COMMENTS:



PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

22 5323 S.Slope/Floor 30.00 7.30 219.00

219.00 sq m

PANEL PLACEMENT LOG 

DATE Saturday, October 29, 2022

NORTHWIN ENVIRONMENTAL LANDFILL - WEST CELL - 2022 60mil HDPE - PRIMARY LINER

COMMENTS:



PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

23 5331 S.Slope/Floor 30.00 7.30 219.00

24 5331 S.Slope/Floor 30.00 7.30 219.00

25 5331 S.Slope/Floor 30.00 7.30 219.00

657.00 sq m

PANEL PLACEMENT LOG 

DATE Monday, October 31, 2022

NORTHWIN ENVIRONMENTAL LANDFILL - WEST CELL - 2022 60mil HDPE - PRIMARY LINER

COMMENTS:



PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

26 5335 North Slope 19.00 7.30 138.70

27 5335 North Slope 19.00 7.30 138.70

277.40 sq m

PANEL PLACEMENT LOG 

DATE Tuesday, November 01, 2022

NORTHWIN ENVIRONMENTAL LANDFILL - WEST CELL - 2022 60mil HDPE - PRIMARY LINER

COMMENTS:



PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

28 5335 North Slope 19.00 7.30 138.70

28A 5329 North Slope 1.50 7.30 10.95

149.65 sq m

PANEL PLACEMENT LOG 

DATE Saturday, November 05, 2022

NORTHWIN ENVIRONMENTAL LANDFILL - WEST CELL - 2022 60mil HDPE - PRIMARY LINER

COMMENTS:



PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

29 5325 W.Slope/Floor 46.00 7.30 335.80

30 5325 W.Slope/Floor 46.00 7.30 335.80

31 5325 North Slope 20.00 7.30 146.00

32 5325 North Slope 20.00 7.30 146.00

963.60 sq m

PANEL PLACEMENT LOG 

DATE Thursday, November 10, 2022

NORTHWIN ENVIRONMENTAL LANDFILL - WEST CELL - 2022 60mil HDPE - PRIMARY LINER

COMMENTS:



PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

33 5319 W.Slope/Floor 20.00 7.30 146.00

34 5319 N.W.Corner 19.00 7.30 138.70

35 5319 N.W.Corner 11.00 7.30 80.30

36 5319 N.W.Corner 5.00 7.30 36.50

37 5319 N.W.Corner 10.00 7.30 73.00

38 5319 N.W.Corner 15.00 7.30 109.50

584.00 sq m

PANEL PLACEMENT LOG 

DATE Saturday, November 12, 2022

NORTHWIN ENVIRONMENTAL LANDFILL - WEST CELL - 2022 60mil HDPE - PRIMARY LINER

COMMENTS:



PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

39 5334 South Floor 8.00 7.30 58.40

40 5331 S.Slope/Floor 40.50 7.30 295.65

41 5333 South Slope 7.00 7.30 51.10

42 5334 South Slope 7.00 7.30 51.10

43 5334 South Slope 7.00 7.30 51.10

44 5319 South Slope 26.00 7.30 189.80

697.15 sq m

PANEL PLACEMENT LOG 

DATE Monday, November 14, 2022

NORTHWIN ENVIRONMENTAL LANDFILL - WEST CELL - 2022 60mil HDPE - PRIMARY LINER

COMMENTS:



PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

45 5314 W.Slope/Floor 47.00 7.30 343.10

46 5314 W.Slope/Floor 47.00 7.30 343.10

686.20 sq m

PANEL PLACEMENT LOG 

DATE Tuesday, November 15, 2022

NORTHWIN ENVIRONMENTAL LANDFILL - WEST CELL - 2022 60mil HDPE - PRIMARY LINER

COMMENTS:



PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

47 5314 W.Slope/Floor 47.00 7.30 343.10

343.10 sq m

PANEL PLACEMENT LOG 

DATE Wednesday, November 16, 2022

NORTHWIN ENVIRONMENTAL LANDFILL - WEST CELL - 2022 60mil HDPE - PRIMARY LINER

COMMENTS:



PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

48 5315 W.Slope/Floor 46.00 7.30 335.80

49 5315 W.Slope/Floor 46.00 7.30 335.80

50 5315 W.Slope/Floor 46.00 7.30 335.80

1007.40 sq m

PANEL PLACEMENT LOG 

DATE Thursday, November 17, 2022

NORTHWIN ENVIRONMENTAL LANDFILL - WEST CELL - 2022 60mil HDPE - PRIMARY LINER

COMMENTS:



PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

51 5315 W.Slope/Floor 46.00 7.30 335.80

52 5315 W.Slope/Floor 47.00 7.30 343.10

678.90 sq m

PANEL PLACEMENT LOG 

DATE Friday, November 18, 2022

NORTHWIN ENVIRONMENTAL LANDFILL - WEST CELL - 2022 60mil HDPE - PRIMARY LINER

COMMENTS:



PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

53 5313 W.Slope/Floor 47.00 2.00 94.00

54 5313 W.Slope/Floor 47.00 7.30 343.10

55 5313 W.Slope/Floor 47.00 7.30 343.10

56 5313 W.Slope/Floor 47.00 7.30 343.10

1123.30 sq m

PANEL PLACEMENT LOG 

DATE Saturday, November 19, 2022

NORTHWIN ENVIRONMENTAL LANDFILL - WEST CELL - 2022 60mil HDPE - PRIMARY LINER

COMMENTS:
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PROJECT MATERIAL

PANEL ROLL     WORK        PANEL PANEL PANEL    
NUMBER NUMBER  AREA LENGTH WIDTH AREA

1 15330 N.Slope/Floor 26.00 7.30 189.80

2 15330 N.Slope/Floor 26.00 7.30 189.80

3 15330 South Slope 12.00 7.30 87.60

4 15330 South Slope 12.00 7.30 87.60

5 15330 S.W.Corner 10.00 7.30 73.00

6 15330 S.W.Corner 13.00 7.30 94.90

7 15330 West Side 12.00 7.30 87.60

8 15330 West Side 12.00 7.30 87.60

9 15330 N.W.Corner 11.00 7.30 80.30

10 15330 N.W.Corner 10.20 7.30 74.46

11 15320 N.E.Corner 12.00 7.30 87.60

12 15320 N.E.Corner 14.00 7.30 102.20

13 15320 East Side 14.00 7.30 102.20

14 15320 East Side 14.00 7.30 102.20

15 15320 S.E.Corner 13.00 7.30 94.90

16 15320 S.E.Corner 12.00 7.30 87.60

1629.36 sq m

PANEL PLACEMENT LOG 

DATE Wednesday, July 05, 2023

NORTHWIN ENVIRONMENTAL LANDFILL - WATER TREATMENT POND - 2023 60mil HDPE

COMMENTS:
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Date: 2022-10-27

Mail To: Bill To:
David Barbour
GHD Limited

, ,

GHD Limited
11222680

e-mail:
david.barbou@ghd.com roxanne.hasior@ghd.com rosemarie.rocca@ghd.com

Dear Mr. Barbour,

Thank you for consulting with TRI/Environmental, Inc. (TRI) for your geosynthetics testing needs. TRI is pleased to
submit this final report for laboratory testing.

Project: Upland Landfill - Northwin Landfill Phase 1 East

TRI Job Reference Number: 76142

Material(s) Tested: (2) Heat Fusion Weld Seam(s)

Test(s) Requested: SAME DAY Peel and Shear
(ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)

Codes:
AD Adhesion Failure (100% Peel)
BRK Break in sheeting away from Seam edge.
SE Break in sheeting at edge of seam.
AD-BRK Break in sheeting after some adhesion failure - partial peel.
SIP Separation in the plane of the sheet (leaving the bond intact).
FTB Film tearing bond (all non "AD" failures).
NON-FTB 100% peel.

If you have any questions or require any additional information, please call us at 1-800-880-8378.
Sincerely,

Jennifer Tenney
Project Manager
Geosynthetic Services Division
http://www.geosyntheticstestinc.com

Page: 1 of 2



DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: GHD Limited

Project: Upland Landfill - Northwin Landfill Phase 1 East

Material: 60 mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 76142

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN

Sample ID: DT-3 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 132 133 130 137 138 134

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 142 142 145 149 154 146

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 191 192 192 198 203 195

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DT-4 | Weld: Heat Fusion

Side: A Peel A

Peel Strength (ppi) 148 149 145 153 154 150

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B

Peel Strength (ppi) 146 140 146 151 145 146

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear

Shear Strength (ppi) 192 195 190 203 200 196

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Page: 2 of 2























Date: 2022-11-17

Mail To: Bill To:
David Barbour
GHD Limited

, ,

GHD Limited
11222680

e-mail:
david.barbou@ghd.com roxanne.hasior@ghd.com rosemarie.rocca@ghd.com

Dear Mr. Barbour,

Thank you for consulting with TRI/Environmental, Inc. (TRI) for your geosynthetics testing needs. TRI is pleased to
submit this final report for laboratory testing.

Project: Upland Landfill - Northwin Landfill Phase 1 East

TRI Job Reference Number: 76686

Material(s) Tested: (1) Heat Fusion Weld Seam(s)

Test(s) Requested: SAME DAY Peel and Shear
(ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)

Codes:
AD Adhesion Failure (100% Peel)
BRK Break in sheeting away from Seam edge.
SE Break in sheeting at edge of seam.
AD-BRK Break in sheeting after some adhesion failure - partial peel.
SIP Separation in the plane of the sheet (leaving the bond intact).
FTB Film tearing bond (all non "AD" failures).
NON-FTB 100% peel.

If you have any questions or require any additional information, please call us at 1-800-880-8378.
Sincerely,
sigfile

a-login

Geosynthetic Services Division
http://www.geosyntheticstestinc.com

Page: 1 of 2



DE4TSURTCI E 4EVM AUVLCTQ V44USVNRE TE4T SE4ULT4
TSCRlient: GHD Limited

Project: Upland Landfill - Northwin Landfill Phase 1 East

Material: 60 milYHDPE
4VME DVQ Peel and 4hear .V4TM D 6( 329GSCGM139D / / ( 79N4F 5/ 9882 modY)
TSCLog#: 76686

TE4T SEPLCRVTE NUMBES

PARAMETER 1 2 3 4 5 MEAN

4ample CD: DT-7 | Weld: Heat Fusion

4ide: V Peel V

Peel Strength (ppi) 145 145 152 141 171 151

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

4ide: B Peel B

Peel Strength (ppi) 144 138 149 151 144 1/ 5

Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

4hear 4hear

Shear Strength (ppi) 201 202 193 195 195 137

Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Page: 2 of 2







Date: 2022-11-21

Mail To: Bill To:
David Barbour
GHD Limited

, ,

GHD Limited
11222680

e-7 ami:
l adml v. ab. r obu @gl vhr 7 br caxxevganmr bu @gl vhr 7 br ne7 abmevbr hhau @gl vhr 7

Deabs bvMab. r obB

, gaxT kr o yr bhr xnoitmx@f mtg , wRI/ xdmbr x7 extaiBRxhvE, wR( yr bkr ob@er nkxtgetmhn tentmx@xeel nv, wRmn ) ieanel tr
no. 7 mt tgmn ymxai be) r bt yr bia. r batr bk tentmx@v

Project: Upland Landfill - Northwin Landfill Phase 1 East

, wRpr . weyebexhe J o7 . eb: 76740

s atebmaiEn( ,entel : E2( Neat Honmr x F eil Wea7 En(

,entEn( weSoentel : Wqs / DqA Yeei axl Wgeab
EqW, s D P632I9wR9s 13ID GG64IJ WH 5GI882 7 r l v(

Cr l en:
qD ql genmr x Hamiobe E100% Yeei(
MwK MbeaT mx ngeetmx@af ak ybr 7 Wea7 el @ev
W/ MbeaT mx ngeetmx@at el @e r ynea7 v
qD-MwK MbeaT mx ngeetmx@aytebnr 7 e al genmr x yamiobe - ) abtmai ) eeiv
WRY We) abatmr x mx tge ) iaxe r ytge ngeet Eieadmx@tge . r xl mxtaht(v
H, M Hmi7 teabmx@. r xl Eaii xr x "qD" yamioben(v
J OJ -H, M 100% ) eeiv

Rykr o gade axk Soentmr xn r bbeSombe axk al l mtmr xai mxyr b7 atmr xB) ieane haii on at 1-800-880-8648v
WmxhebeikB

pexxmyeb,exxek
Ybr jeht s axa@eb
9er nkxtgetmh Webdmhen Dmdmnmr x
gtt) :IIf f f v@er nkxtgetmhntentmxhvhr 7

Ya@e: 1 r y2



DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: GHD Limited

Project: Upland Landfill - Northwin Landfill Phase 1 East

Material: 60 mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D FF37/NS5 4F/882 mod.)
TRI Log#: 76740

TEST REPLICATE NUMBER

Yqwqs / , / w 1 2 6 G 5 s / qJ

Sample ID: DT-8 | Weld: Heat 5usion

Side: A Peel A

Yeei Wtbex@tg E) ) m( 155 156 155 1P6 158 147

Yeei Rxhobnmr x E%( <5 <5 <5 <5 <5

Yeei Lr hon OyHamiobe Cr l e W/ W/ W/ W/ W/

Yeei J WH Hamiobe Cr l e H, M H, M H, M H, M H, M

Side: B Peel B

Yeei Wtbex@tg E) ) m( 1P4 1P1 1P8 1G1 145 162

Yeei Rxhobnmr x E%( <5 <5 <5 <5 <5

Yeei Lr hon OyHamiobe Cr l e W/ W/ W/ W/ W/

Yeei J WH Hamiobe Cr l e H, M H, M H, M H, M H, M

Shear Shear

WgeabWtbex@tg E) ) m( 201 208 200 13G 135 200

Wgeab/ ir x@atmr x u MbeaT E%( >50 >50 >50 >50 >50

Sample ID: DT-9 | Weld: Heat 5usion

Side: A Peel A

Yeei Wtbex@tg E) ) m( 1P0 165 1G5 142 14G 147

Yeei Rxhobnmr x E%( <5 <5 <5 <5 <5

Yeei Lr hon OyHamiobe Cr l e W/ W/ W/ W/ W/

Yeei J WH Hamiobe Cr l e H, M H, M H, M H, M H, M

Side: B Peel B

Yeei Wtbex@tg E) ) m( 1P1 1P4 1PP 141 1PP 166

Yeei Rxhobnmr x E%( <5 <5 <5 <5 <5

Yeei Lr hon OyHamiobe Cr l e W/ W/ W/ W/ W/

Yeei J WH Hamiobe Cr l e H, M H, M H, M H, M H, M

Shear Shear

WgeabWtbex@tg E) ) m( 136 130 131 131 138 193

Wgeab/ ir x@atmr x u MbeaT E%( >50 >50 >50 >50 >50

Ya@e: 2 r y2







Date: 2022-11-27

Mail To: Bill To:
David Barbour
GHD Services

, ,

GHD Services
11222680

e-mail:
david.barbour@ghd.com roxanne.hasior@ghd.com rosemarie.rocca@ghd.com

Dear MarbourB

, hanT kou yor consulting f ith , wRI/ nvironmentalBRnc. E, wR( yor kour geosknthetics testing needs. , wRis ) leased to
submit this yinal re) ort yor laboratork testing.

Project: Upland LF Northwin LF Phase 1 West

, wRpob weyerence J umber: 76826

NaterialEs( ,ested: E1( Heat Fusion Weld SeamEs(

,estEs( wequested: SAN/ DAY Peel and Shear
EAS, N D 6732I9wR9N13ID GG74IJ SF 5GI882 mod.(

Codes:
AD Adhesion Failure E100% Peel(
MwK MreaT in sheeting af ak yrom Seam edge.
S/ MreaT in sheeting at edge oyseam.
AD-MwK MreaT in sheeting ayter some adhesion yailure - ) artial ) eel.
SRP Se) aration in the ) lane oythe sheet Eleaving the bond intact(.
F, M Film tearing bond Eall non "AD" yailures(.
J OJ -F, M 100% ) eel.

Rykou have ank questions or require ank additional inyormationB) lease call us at 1-800-880-8748.
SincerelkB

penniyer ,ennek
Project Nanager
9eosknthetic Services Division
htt) :IIf f f .geoskntheticstestinc.com

Page: 1 oy2



DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: GHD Services

Project: Upland LF Northwin LF Phase 1 West

Material: 60 mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 76826

TEST REPLICATE NUMBER

PAwAN/ , / w 1 2 7 G 5 N/ AJ

Sample ID: DT-10 | Weld: Heat Fusion

Side: A Peel A

Peel Strength E) ) i( 173 150 1G5 163 1G4 150

Peel Rncursion E%( <5 <5 <5 <5 <5

Peel Locus OyFailure Code S/ S/ S/ S/ S/

Peel J SF Failure Code F, M F, M F, M F, M F, M

Side: B Peel B

Peel Strength E) ) i( 158 150 156 154 160 156

Peel Rncursion E%( <5 <5 <5 <5 <5

Peel Locus OyFailure Code S/ S/ S/ S/ S/

Peel J SF Failure Code F, M F, M F, M F, M F, M

Shear Shear

Shear Strength E) ) i( 207 202 137 135 135 198

Shear / longation @ MreaT E%( >50 >50 >50 >50 >50

Page: 2 oy2
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Matthew Senior

From: Roxy Hasior
Sent: Friday, October 27, 2023 10:34 AM
To: Matthew Senior
Subject: FW: Upland Landfill Drainrock Placement June 6th 

CompleteRepository:088877
Description: Upland Landfill
JobNo: 8877
OperatingCentre: 08
RepoEmail: 088877@ghd.com
RepoType: Project

 
 
From: David Barbour <David.Barbour@ghd.com>
Sent: Wednesday, June 7, 2023 8:56 AM
To: Roxy Hasior <Roxanne.Hasior@ghd.com>; Rose Marie Rocca <RoseMarie.Rocca@ghd.com>
Subject: Upland Landfill Drainrock Placement June 6th

Hi Rose and Roxy, 
 
I received a text from Terry Stuart yesterday that they were placing drain rock in the new cell at the Upland Landfill and 
that I should come do an inspection. I went to site at 3 pm to take a look. 
 
Crew had begun placing drain rock on the cell floor. Terry informed me the material is from the Upland pit and GHD had 
received sieve analysis results last year.  
  
Activities had stopped for the day when I arrived.  
 
Generally it looked like they were following proper procedures for filling. A roadway higher than1 m high was being used 
to haul material into the cell before it was spread.  
 
The drain rock contained some large stones some as big as 8”. It was mostly clean, but not washed, but it looked like the 
operators had scoped up some material from the pit floor (4th photo below). 
 
The old landfill has been completely excavated (5th photo) an material moved to the new cell.  
 
Let me know if you have any questions, 
 
 
 
David Barbour
P. Eng. 
Construction Engineering Inspector & Waste Management Engineer
 
GHD 
Proudly employee-owned | ghd.com
138 East 7th Avenue Suite 100 Vancouver British Columbia V5T 1M6 Canada
T 778 347-1339  E david.barbour@ghd.com 

The Power of Commitment
 
Connect
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Please consider the environment before printing this email
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David Barbour
P. Eng. 
Construction Engineering Inspector & Waste Management Engineer
 
GHD 
Proudly employee-owned | ghd.com
138 East 7th Avenue Suite 100 Vancouver British Columbia V5T 1M6 Canada
T 778 347-1339  E david.barbour@ghd.com 

The Power of Commitment
 
Connect
 

Please consider the environment before printing this email



1

Matthew Senior

From: Roxy Hasior
Sent: Friday, October 27, 2023 10:33 AM
To: Matthew Senior
Subject: FW: Upland Landfill June 13 

CompleteRepository:088877
Description: Upland Landfill
JobNo: 8877
OperatingCentre: 08
RepoEmail: 088877@ghd.com
RepoType: Project

 
 
From: David Barbour <David.Barbour@ghd.com>
Sent: Friday, June 16, 2023 11:01 AM
To: Roxy Hasior <Roxanne.Hasior@ghd.com>; Rose Marie Rocca <RoseMarie.Rocca@ghd.com>
Subject: Upland Landfill June 13

Hi Rose and Roxy, 
 
 
I inspected the Upland landfill on June 13. 
 
I provided direction to excavator operators to have geocomposite installed to the grade break and tied into the drainrock at 
the cell floor where slopes have been adjusted due to the fill on top of the bedrock on the west side of the cell. (First two 
photos below) 
 
The operators were mounding drain rock on top of the leachate pipes in the bottom of the cell after exposing top of pipe 
by hand to confirm exact location. Depth of coverage was acceptable  >300 mm . 
 
I estimate an area about 20 x 30 m on the south east part of the cell has some silty sand mixed with the drainrock. 
Approximately 20% of the loads hauled into this area appear to be affected. Northwin has spoken to the operators loading 
the material and asked them to avoid loading material that is sitting directly on the pit floor..  
 
Most of the oversized rock had been removed from the cell. 
 
The final two photos are of the old landfill. Most of the waste has been remove although some cleanup is required.  
 
Let me know if you have any questions, 
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David Barbour
P. Eng. 
Construction Engineering Inspector & Waste Management Engineer
 
GHD 
Proudly employee-owned | ghd.com
138 East 7th Avenue Suite 100 Vancouver British Columbia V5T 1M6 Canada
T 778 347-1339  E david.barbour@ghd.com 

The Power of Commitment
 
Connect
 

Please consider the environment before printing this email
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Matthew Senior

From: Roxy Hasior
Sent: Wednesday, November 1, 2023 2:11 PM
To: Matthew Senior
Cc: David Barbour
Subject: FW: Uplands Landfill Update week of July 3-7

CompleteRepository:088877
Description: Upland Landfill
JobNo: 8877
OperatingCentre: 08
RepoEmail: 088877@ghd.com
RepoType: Project

 
 
From: David Barbour <David.Barbour@ghd.com>
Sent: Sunday, July 9, 2023 5:16 PM
To: Roxy Hasior <Roxanne.Hasior@ghd.com>; Rose Marie Rocca <RoseMarie.Rocca@ghd.com>; Riley Kieser
<Riley.Kieser@ghd.com>
Subject: Uplands Landfill Update week of July 3 7

Hello all, 
 
Uplands is near completion of Cell1 West. 
 
Remaining work is to:  
 

 install drainrock in the sump 
 complete woven geotextile installation (95% complete to date) 
 Install leachate pump and related infrastructure 

 
Work completed last week included: 
 

 Regraded a portion of the top of effluent holding pond and installed geotextile and HDPE liner on top of existing 
liner.  

 Completed geo-composite installation on west slope of Cell 1 West and tie in to drain rock 
 Installed 2 leachate pump out riser pipes 

 
There are a few things we should discuss when I am back after July 18th.  
 

 Uplands has installed a pipe connecting to one of the leachate collection pipes that ties into Cell 1 East sump with 
the intention of pumping from Cell 1 West sump into the pipe.  

 We are waiting for the final QA data from Joe Cassidy which includes the recent work on the effluent pond  
 I am not sure what information is outstanding from Uplands such as material submittals and as built surveys  

 
 



2

Geotextile on effluent pond before HDPE  
 



3

HDPE liner with previously installed liner visible 
 



4

Effluent pond after HDPE installation 
 



5

Cell 1 West Sump ready for drainrock installation 
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HDPE pipe connected to leachate collection pipe in Cell 1 East 
 
 
 
David Barbour
P. Eng. 
Construction Engineering Inspector & Waste Management Engineer
 
GHD 
Proudly employee-owned | ghd.com
138 East 7th Avenue Suite 100 Vancouver British Columbia V5T 1M6 Canada
T 778 347-1339  E david.barbour@ghd.com 

The Power of Commitment
 
Connect
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Matthew Senior

From: David Barbour
Sent: Tuesday, September 26, 2023 4:50 PM
To: Matthew Senior; Rose Marie Rocca; Roxy Hasior
Cc: Deacon Liddy
Subject: Upland Landfill Site Inspection Sept 22

CompleteRepository:088877
Description: Upland Landfill
JobNo: 8877
OperatingCentre: 08
RepoEmail: 088877@ghd.com
RepoType: Project

Hello all, 
 
Here are my notes and photos with descriptions regarding Friday’s site inspection. 
 
 
Work completed 

 The sump area was filled with drain rock and the geotextile installed before waste was placed.  
 One lift of waste has been place over entire floor of landfill.  
 A second lift has been started on the north west area  
 Concrete slab poured for pump station enclosure 
 A berm has been built along the top west and south edge of landfill to divert surface water from flowing onto the 

lined area 
 
Next steps 
 

 Construct pump station enclosure 
 Install pump, wiring, ect. 

 
Let me know if you have any questions. I am available tomorrow but away from Sept 28 – Oct 10th. You can reach my by 
call or text during that time.  
 



2

Cell 1 West viewed from northwest corner 
 



3

Leachate and leak detection risers / concrete poured for pump station 
 



4

Leachate and leak detection risers / concrete poured for pump station 
 



5

Pipe directing leachate to Cell 1 East 
 



6

Cell 1 West from north east corner 
 



7

West perimeter road. Berm to prevent surface water run-on visible on right side of photo 
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Z 
South end of Cell 2 
 
 
 
David Barbour
P. Eng. 
Construction Engineering Inspector & Waste Management Engineer
 
GHD 
Proudly employee-owned | ghd.com
138 East 7th Avenue Suite 100 Vancouver British Columbia V5T 1M6 Canada
T 778 347-1339  E david.barbour@ghd.com 

The Power of Commitment
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PROJECT 
NUMBER:
SITE: 

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Joe Cassidy, Brian Fagan, Liner crew

SITE VISIT OBJECTIVE: 
- Observe construction activities

NAME: David Barbour 88877

DATE/TIME: 11/8/2022 8:00 Upland landfill 

Field Notes

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:
-Crew cleared snow from geotextiled area west of sump yesterday. No geosythetics installed yesterday due to snow
-Crew placing GCL and HDPE panels #  34 and 35 on small area where primary liner was placed west of sump. Slope above this 
area has both layers of HDPE installed. Area being lined to prevent run-off from lined slope flowing into leak detection layer in 
sump. Area approximately 7m x 10m. 
-Slow progress due to snow and frozen conditions

Next Steps

- resume geosynthetic installation when weather permits

OUTSTANDING INFORMATION / NEW ISSUES:
-Snow and frozen conditions making geosythetic installation inpracticle

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):

WEATHER CONDITIONS: Mixed sun and cloud, -2 C



PROJECT 
NUMBER:
SITE: 

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Joe Cassidy, Brian Fagan, Liner crew

SITE VISIT OBJECTIVE: 
- Observe construction activities

NAME: David Barbour 88877

DATE/TIME: 11/8/2022 8:00 Upland landfill 

Field Notes 

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:
-Crew cleared snow from geotextiled area west of sump yesterday. No geosythetics installed yesterday due to snow
-Crew placing GCL and HDPE panels #  34 and 35 on small area where primary liner was placed west of sump. Slope above this 
area has both layers of HDPE installed. Area being lined to prevent run-off from lined slope flowing into leak detection layer in 
sump. Area approximately 7m x 10m. 
-Slow progress due to snow and frozen conditions

Next Steps

- resume geosynthetic installation when weather permits

OUTSTANDING INFORMATION / NEW ISSUES:
-Snow and frozen conditions making geosythetic installation inpracticle

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):

WEATHER CONDITIONS: Mixed sun and cloud, -2 C



PROJECT 
NUMBER:
SITE: 

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Joe Cassidy, Liner crew

SITE VISIT OBJECTIVE: 
- Observe construction activities

NAME: David Barbour 88877

DATE/TIME: 11/10/2022 12:30 Upland landfill 

Field Notes

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:
-Geotextile, GCL and HDPE liner on north-west area of landfill yesterday
- Geocomposite being placed on north end of west slope

Next Steps

- continue placing geosythetics on north west area of landfill

OUTSTANDING INFORMATION / NEW ISSUES:

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):

WEATHER CONDITIONS: Cloudy  1C



PROJECT 
NUMBER:
SITE: 

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Joe Cassidy, Liner crew

SITE VISIT OBJECTIVE: 
- Observe construction activities

NAME: David Barbour 88877

DATE/TIME: 11/10/2022 12:30 Upland landfill 

Field Notes 

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:
-Geotextile, GCL and HDPE liner on north-west area of landfill yesterday
- Geocomposite being placed on north end of west slope

Next Steps

- continue placing geosythetics on north west area of landfill

OUTSTANDING INFORMATION / NEW ISSUES:

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):

WEATHER CONDITIONS: Cloudy  1C



PROJECT 
NUMBER:
SITE: 

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Joe Cassidy, Brian Fagan, Liner crew

SITE VISIT OBJECTIVE: 
- Observe construction activities

NAME: David Barbour 88877

DATE/TIME: 11/11/2022 12:30 Upland landfill 

Field Notes

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:
-Liner Crew cleaning up noth west area of landfill floor
-Installing second 50 mm leachate detection port on north slope
-Shut down operation due to snow

Next Steps

- resume geosythetic installation when weather permits

OUTSTANDING INFORMATION / NEW ISSUES:

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):

WEATHER CONDITIONS: Snowing  1C



PROJECT 
NUMBER:
SITE: 

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Joe Cassidy, Brian Fagan, Liner crew

SITE VISIT OBJECTIVE: 
- Observe construction activities

NAME: David Barbour 88877

DATE/TIME: 11/11/2022 12:30 Upland landfill 

Field Notes 

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:
-Liner Crew cleaning up noth west area of landfill floor
-Installing second 50 mm leachate detection port on north slope
-Shut down operation due to snow

Next Steps

- resume geosythetic installation when weather permits

OUTSTANDING INFORMATION / NEW ISSUES:

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):

WEATHER CONDITIONS: Snowing  1C



PROJECT 
NUMBER:
SITE: 

Field Notes

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:
-Liner crew installing geotextile, GCL and HDPE on south west area of landfill
-tieing liner into anchor trench on slope between top of west berm and south transition berm

Next Steps

- complete installation of geosythetics on south west area of landfill

OUTSTANDING INFORMATION / NEW ISSUES:

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):

WEATHER CONDITIONS: Overcast 1C

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Joe Cassidy, Brian Fagan, Liner crew

SITE VISIT OBJECTIVE: 
- Observe construction activities

NAME: David Barbour 88877

DATE/TIME: 11/12/2022 8:00 Upland landfill 



PROJECT 
NUMBER:
SITE: 

Field Notes 

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:
-Liner crew installing geotextile, GCL and HDPE on south west area of landfill
-tieing liner into anchor trench on slope between top of west berm and south transition berm

Next Steps

- complete installation of geosythetics on south west area of landfill

OUTSTANDING INFORMATION / NEW ISSUES:

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):

WEATHER CONDITIONS: Overcast 1C

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Joe Cassidy, Brian Fagan, Liner crew

SITE VISIT OBJECTIVE: 
- Observe construction activities

NAME: David Barbour 88877

DATE/TIME: 11/12/2022 8:00 Upland landfill 



PROJECT 
NUMBER:
SITE: 

Field Notes

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:
-Crew installed 3 HDPE pannels 43-45 in south west area of landfill on Saturday Nov 12.
-Crew installed HDPE panels 29-32 on norrth west corner of landfill on Saturday Nov 12
-Geotextile and GCL installed in south west area up edge of fill around ramp 
- Installing first HDPE layer on south west area  
-Cut DT-7 on panels 45/46 (Smooth / Texture) and sent to lab

Next Steps

- complete installation of geosythetics on south west area of landfill

OUTSTANDING INFORMATION / NEW ISSUES:

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):

WEATHER CONDITIONS: Foggy 0C

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Joe Cassidy, Brian Fagan, Liner crew

SITE VISIT OBJECTIVE: 
- Observe construction activities

NAME: David Barbour 88877

DATE/TIME: 11/14/2022 9:30 Upland landfill 



PROJECT 
NUMBER:
SITE: 

Field Notes 

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:
-Crew installed 3 HDPE pannels 43-45 in south west area of landfill on Saturday Nov 12.
-Crew installed HDPE panels 29-32 on norrth west corner of landfill on Saturday Nov 12
-Geotextile and GCL installed in south west area up edge of fill around ramp 
- Installing first HDPE layer on south west area  
-Cut DT-7 on panels 45/46 (Smooth / Texture) and sent to lab

Next Steps

- complete installation of geosythetics on south west area of landfill

OUTSTANDING INFORMATION / NEW ISSUES:

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):

WEATHER CONDITIONS: Foggy 0C

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Joe Cassidy, Brian Fagan, Liner crew

SITE VISIT OBJECTIVE: 
- Observe construction activities

NAME: David Barbour 88877

DATE/TIME: 11/14/2022 9:30 Upland landfill 



PROJECT 
NUMBER:
SITE: 

Field Notes

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:
-Grew installing GCL and HDPE on South west area up to edge of ramp

Next Steps

- place fill in ramp area to blend grades and allow for anchor trench tie in
- complete installation of geosythetics on south west area of landfill

OUTSTANDING INFORMATION / NEW ISSUES:

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):

WEATHER CONDITIONS: Sunny 0C

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Joe Cassidy, Brian Fagan, Liner crew

SITE VISIT OBJECTIVE: 
- Observe construction activities

NAME: David Barbour 88877

DATE/TIME: 11/15/2022 7:30 Upland landfill 



PROJECT 
NUMBER:
SITE: 

Field Notes 

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:
-Grew installing GCL and HDPE on South west area up to edge of ramp

Next Steps

- place fill in ramp area to blend grades and allow for anchor trench tie in
- complete installation of geosythetics on south west area of landfill

OUTSTANDING INFORMATION / NEW ISSUES:

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):

WEATHER CONDITIONS: Sunny 0C

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Joe Cassidy, Brian Fagan, Liner crew

SITE VISIT OBJECTIVE: 
- Observe construction activities

NAME: David Barbour 88877

DATE/TIME: 11/15/2022 7:30 Upland landfill 



PROJECT 
NUMBER:
SITE: 

Field Notes

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:
-Ramp area filled and remainder of anchor trench dug on top of west slope
-Grew installing GCL and HDPE on South west area were ramp was filled over
-Inspected proposed drainrock material in Upland pit wil Terry

Next Steps

- complete installation of geosythetics on south west area of landfill

OUTSTANDING INFORMATION / NEW ISSUES:

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):

WEATHER CONDITIONS: Sunny 0C

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Joe Cassidy, Brian Fagan, Liner crew

SITE VISIT OBJECTIVE: 
- Observe construction activities

NAME: David Barbour 88877

DATE/TIME: 11/16/2022 9:00 Upland landfill 



PROJECT 
NUMBER:
SITE: 

Field Notes 

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:
-Ramp area filled and remainder of anchor trench dug on top of west slope
-Grew installing GCL and HDPE on South west area were ramp was filled over
-Inspected proposed drainrock material in Upland pit wil Terry

Next Steps

- complete installation of geosythetics on south west area of landfill

OUTSTANDING INFORMATION / NEW ISSUES:

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):

WEATHER CONDITIONS: Sunny 0C

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Joe Cassidy, Brian Fagan, Liner crew

SITE VISIT OBJECTIVE: 
- Observe construction activities

NAME: David Barbour 88877

DATE/TIME: 11/16/2022 9:00 Upland landfill 



PROJECT 
NUMBER:
SITE: 

Field Notes

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:
-Installing first layer of Geotextile, GCL and HDPE on former ramp area on west slope

Next Steps

-Install remaining geosythetic layers in middle on former ramp area

OUTSTANDING INFORMATION / NEW ISSUES:

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):

WEATHER CONDITIONS: Sunny  3C

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Joe Cassidy, Liner crew, Brian Fagan

SITE VISIT OBJECTIVE: 
- Observe cnstruction activities

NAME: David Barbour 88877

DATE/TIME: 11/17/2022 13:30 Upland landfill 



PROJECT 
NUMBER:
SITE: 

Field Notes 

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:
-Installing first layer of Geotextile, GCL and HDPE on former ramp area on west slope

Next Steps

-Install remaining geosythetic layers in middle on former ramp area

OUTSTANDING INFORMATION / NEW ISSUES:

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):

WEATHER CONDITIONS: Sunny  3C

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Joe Cassidy, Liner crew, Brian Fagan

SITE VISIT OBJECTIVE: 
- Observe cnstruction activities

NAME: David Barbour 88877

DATE/TIME: 11/17/2022 13:30 Upland landfill 



PROJECT 
NUMBER:
SITE: 

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Joe Cassidy, Brian Fagan, Liner crew

SITE VISIT OBJECTIVE: 
- Observe construction activities

NAME: David Barbour 88877

DATE/TIME: 11/18/2022 7:00 Upland landfill 

Field Notes

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:
-Crew installing first layer of GCL and HDPE in middle of west slope and panels number 53, 54 and 55 completing first layer of 
HDPE
--Grabbed destructive tests 8 - panels 49/50 of upper HDPE layer and 9 Panel 53/54 of lowerr HDPE layer

Next Steps

- Install GCL, Geocomposite, and HDPE in middle area of west slope

OUTSTANDING INFORMATION / NEW ISSUES:

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):

WEATHER CONDITIONS: Clear Sky -2C



PROJECT 
NUMBER:
SITE: 

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Joe Cassidy, Brian Fagan, Liner crew

SITE VISIT OBJECTIVE: 
- Observe construction activities

NAME: David Barbour 88877

DATE/TIME: 11/18/2022 7:00 Upland landfill 

Field Notes 

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:
-Crew installing first layer of GCL and HDPE in middle of west slope and panels number 53, 54 and 55 completing first layer of 
HDPE
--Grabbed destructive tests 8 - panels 49/50 of upper HDPE layer and 9 Panel 53/54 of lowerr HDPE layer

Next Steps

- Install GCL, Geocomposite, and HDPE in middle area of west slope

OUTSTANDING INFORMATION / NEW ISSUES:

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):

WEATHER CONDITIONS: Clear Sky -2C



PROJECT 
NUMBER:
SITE: 

Field Notes

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:
-Crew placing final GCL on middle of west slope
-Installed second 50 mm HDPE port on west slope
-Installed final 3.5 HDPE panels numbers 53-56 on middle of west slope
-Cut destructive test 10 from panels 55/56

Next Steps

- Prep west side of  base of landfill for geotextile installation
- Install geocomposite on west slope
- Install remainder of 200 mm perforated leachate collection pipe

OUTSTANDING INFORMATION / NEW ISSUES:

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):

WEATHER CONDITIONS: Sunny  -3C

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Joe Cassidy, Liner crew

SITE VISIT OBJECTIVE: 
- Observe construction activities

NAME: David Barbour 88877

DATE/TIME: 11/19/2022 8:00 Upland landfill 



PROJECT 
NUMBER:
SITE: 

Field Notes 

HASP for this project can be found on project portal

SITE NOTES / PROGRESS:
-Crew placing final GCL on middle of west slope
-Installed second 50 mm HDPE port on west slope
-Installed final 3.5 HDPE panels numbers 53-56 on middle of west slope
-Cut destructive test 10 from panels 55/56

Next Steps

- Prep west side of  base of landfill for geotextile installation
- Install geocomposite on west slope
- Install remainder of 200 mm perforated leachate collection pipe

OUTSTANDING INFORMATION / NEW ISSUES:

ATTACHMENTS / SKETCHES (Site Photos To Be Filed Separately):

WEATHER CONDITIONS: Sunny  -3C

NOTE: All site photos to be filed in the Project  Folder on the Project Portal.

PERSONNEL ON SITE: Joe Cassidy, Liner crew

SITE VISIT OBJECTIVE: 
- Observe construction activities

NAME: David Barbour 88877

DATE/TIME: 11/19/2022 8:00 Upland landfill 
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1. Introduction  

1.1 Purpose of this Report 
The Northwin Landfill (landfill) is owned by Upland Excavating Ltd. (Upland) and operated by Northwin Environmental 
(Northwin). The landfill is located on the Upland property at civic address 7295 and 7311 Gold River Highway, 
Campbell River, British Columbia (Site), approximately 7 kilometers (km) southwest of Campbell River city centre. The 
Site operates as a sand, gravel and rock quarry, and a waste management facility. 

This Commissioning Report (Report) documents the initial leachate characterization and confirmation of treatment 
process capabilities during the commissioning period of Cell 1 East and Cell 1 West, carried out by Upland 
Contracting Ltd. (Contractor), Northwin, and other contractors hired by Upland. The Leachate Treatment Facility (LTF) 
Commissioning Plan is provided in Appendix F of the 2021 Design, Operation, and Closure Plan (DOCP). 

The Report has been prepared by GHD for Upland for submission to the Ministry of Environment and Climate Change 
Strategy (ENV) fulfilling the requirements of Section 2.6(b) of the Landfill’s Operational Certificate 107689 (OC). 

Upland, as the OC holder retained GHD to act as the Qualified Professional (QP) for this project scope. In this 
capacity, GHD reviewed and summarized the sampling results taken during the commissioning period to determine 
the performance of LTF. 

2. Leachate Treatment Concept 
The leachate treatment system is designed to treat the landfill leachate to meet the BC Contaminated Sites Regulation 
(CSR) Schedule 3.2 Drinking Water Criteria (discharge criteria) prior to discharge to the infiltration pond.  

A series of perforated pipes installed at the base of the landfill cell convey leachate to the existing Cell 1 East sump 
and the Cell 1 West sump. Pumps in perforated pipes within the Cell 1 East sump and Cell 1 West sump, pump 
leachate to the LTF. The pumps are controlled by level transducers. 

The LTS is a batch treatment system, generating a batch of effluent for infiltration. To target operation of a weekly 
batch at the peak daily leachate generation rate, an average batch size is considered to be 625 m3, with the maximum 
batch size to be 1,400 m3. A batch size may vary, requiring operational adjustments to the treatment system.  

The process begins with aerated equalization, where the aerated equalization pond is filled, and undergoes aeration 
during filling. The leachate is pumped through a shipping container where chemicals for oxidization, pH adjustment 
and/or coagulation/flocculation can be added inline through injection ports. After chemical addition, leachate can be 
recirculated to the equalization pond or a clarifier for settling/precipitation of solids. The water is then pumped through 
a series of sand filters before entering the effluent holding pond and/or pumped through Granular Activated Carbon 
(GAC) filters. The effluent batch will be held in the effluent holding pond and sampled and sent for laboratory analysis. 
Following receipt of sample results, the batch will then be pumped to the infiltration pond or recirculated through the 
treatment steps as required to meet discharge criteria. During operations the batches will be tested periodically to 
confirm discharge criteria are being met. 

The leachate treatment system will reduce the concentration of leachate constituents by the processes described 
below: 

– Aeration oxidizes dissolved metals such as iron and manganese to less soluble forms and produces flocs that will 
be filtered. Concentrations of other metals present in the leachate that are not readily oxidized in an aeration 
lagoon will also be reduced when the suspended (not dissolved) components of these metals are filtered in the 
sand filters. Oxidization can also be enhanced by adding oxidization chemicals. 
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– Hydrocarbons and volatile organic compounds will be readily volatized in an aeration lagoon thereby reducing the 
concentration. If concentrations of organic compounds are required to be further reduced, the effluent will be 
filtered through a GAC filter. 

– The dissolved metals will be removed, if required by chemical precipitation, by adding a volume of chemicals (i.e., 
mild acids or bases) that will cause an increase or decrease of pH of the leachate to facilitate the formation of an 
insoluble salt. 

Should leachate quality change over time and additional leachate constituents require treatment, the process can 
include a polishing step to continue to meet the CSR Schedule 3.2 Drinking Water Criteria.  

3. Summary of Construction 
Construction of the LTF was completed with the liner installation on the effluent holding pond on October 19, 2021. 
The effluent pond was expanded in November with construction completed on November 12, 2021. All components of 
the LTF were tested by Northwin. GHD observed the functioning of pumps through each stage of the treatment 
process on December 2, 2021. A drawing of the leachate treatment works layout is provided in Appendix A.  

The leachate treatment process is depicted in Figure 3.1 below. 

 
Figure 3.1 Leachate Treatment Process 

3.1 Observed Deficiencies and Corrective Actions 
The effluent holding pond constructed in October 2021 was undersized. A larger effluent holding pond of appropriate 
size was constructed in November 2021. 

4. Commissioning Activities 
The commissioning activities support initial leachate quality characterization and confirm treatment process 
capabilities. the commissioning activities summarized below. 
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Clean Water Testing and Equipment Commissioning 

Clean water testing was the initial step in the LTF commissioning in the fall of 2021. The hydraulic integrity of all major 
process ponds, tanks, pumps, piping, and appurtenance was verified via clean water testing prior to the 
commencement of start-up and commissioning activities. Process equipment (blowers, pumps, and aeration system) 
was also commissioned by manufacturer representatives prior to start-up activities. All necessary process chemicals 
were delivered to Site prior to commissioning and all control systems were tested to verify automatic control functions 
prior to initiation of start-up activities. 

Sampling Activities 

During the commissioning period, untreated leachate samples were collected from the effluent holding pond prior to 
discharge to the infiltration pond. This will aid in leachate characterization and establish a baseline for determining the 
effectiveness of the leachate treatment process. 

Samples were analyzed for the comprehensive set of parameters presented in the attached Tables 1 through 4 to 
confirm the parameters of concern within the leachate. 

5. Analytical Results 
Influent and treated leachate samples were collected and submitted to ALS Environmental (ALS) in Burnaby, BC. 
Samples were analysed for one or more of the treatment parameters listed in the LTF Commissioning Plan (refer to 
Appendix F of the DOCP) which include dissolved metals, hardness, chemical oxygen demand (COD), alkalinity, 
sulphate, sulphide, sodium, pH, total dissolved solids (TDS), total suspended solids (TSS), and polycyclic aromatic 
hydrocarbons (PAH). Parameter concentrations were compared to the CSR Schedule 3.2 Drinking Water Criteria. If 
treated leachate concentrations met the discharge criteria, then the treated leachate was discharged to the infiltration 
pond. If the discharge criteria were not met, leachate continued treatment.  

During the commissioning period between December 2021 to December 2023, 24 sampling events were completed. 
Influent samples were collected by GHD and are summarized in Table 5.1. Treated leachate samples were collected 
by Northwin and are summarized in Table 5.2. Laboratory reports are provided in Appendix C. 

Table 5.1 Summary of Influent Leachate Samples During Commissioning Period

Sample Date Lab Report No. 

June 03, 2021 C138327 

November 16, 2021 C188804 

April 01, 2022 C221453 

June 22, 2022 C244592

September 8, 2022 C268908 

November 17, 2022 C268889 
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Table 5.2 Summary of Treated Leachate Samples During Commissioning Period 

Sample Date Lab Report No. Discharge Criteria Results Treatment Continued or 
Discharged 

December 8, 2021 
December 15, 2021 
January 7, 2022 
January 12, 2022 

VA21C7462 
VA21C7962 
VA22A0431 
VA22A0612 

– 001: Quinoline 
– 001: Quinoline 
– 001: No exceedances 
– 001: No exceedances 

Treatment continued 
Treatment continued 
Treatment continued 
Discharged 

February 23, 2022 VA22A3490 – 001: Sulphate, lithium, manganese, 
benzo(b)pyridine (Quinoline) 

– 002: Sulphate 

Treatment continued 

March 29, 2022 VA22A6872 – 001: Sulfate, manganese, quinoline Treatment continued 

April 11, 2022 VA22A7623 – 001: Sulfate, manganese, quinoline Treatment continued 

June 07, 2022 
July 01, 2022 
July 29, 2022 

VA22B2754 
VA22B5020 
VA22B7883 

– 001: Sulfate 
– 001: Quinoline, cobalt 
– 001: No exceedances  

Treatment continued 
Treatment continued 
Discharged 

July 29, 2022 VA22B7886 – 001: Boron, cobalt, sodium Treatment continued 

November 2, 2022 VA22C6839 – 001: Sulfate, boron, sodium Treatment continued 

February 2, 2023 VA23A2628 – 001: No exceedances Discharged 

February 13, 2023 VA23A3351 – 001: Boron, quinoline Treatment continued 

March 6, 2023 VA23A4848 – 001: Arsenic, boron, quinoline Treatment continued 

March 30, 2023 VA23A6860 – 001: No exceedances 
– 002: No exceedances 

Discharged 

April 14, 2023 VA23A8082 – 001: Boron, sodium Treatment continued 

October 23, 2023 VA23C5387 – 001: Sulfate, boron, benzo(a)pyrene, quinoline Treatment continued 

November 21, 2023 VA23C7975 – 001: No exceedances 
– 002: No exceedances

Discharged 

December 11, 2023 VA23C0976 – 001: No exceedances Discharged 

December 18, 2023 VA23D0378 – 001: Benzo(a)pyrene, quinoline 
– 002: No exceedances 

Treatment continued 
Discharged 

6. Maintenance and Performance Monitoring 
Plan 

To assist in the operation and maintenance of the LTF, a Maintenance and Performance Monitoring Plan has been 
developed to monitor the performance of the LTF and to identify modifications where necessary.  

Influent and Chemical Jar Testing 

To optimize chemical dosing to suit the influent leachate characteristics, on-site jar testing will be conducted at the 
same time as clean water testing. Influent samples will be collected to create an initial leachate profile. LTF operators 
will conduct jar tests with various chemicals and dosages to evaluate the effectiveness and appropriate dose 
conditions for removal of target parameters. The jar tests will be used to set initial batch volume chemical dosage 
rates. 



 

GHD | Northwin Environmental | 11222680 | Cell 1 East, Cell 1 West & Ponds Commissioning Report 5
This document is in draft form. The contents, including any opinions, conclusions or recommendations contained in, or which may be implied from, this draft document 
must not be relied upon. GHD reserves the right, at any time, without notice, to modify or retract any part or all of the draft document. To the maximum extent permitted by 
law, GHD disclaims any responsibility or liability arising from or in connection with this draft document. 

Future Sampling Activities 

To meet discharge quality objectives, treated leachate will be sampled regularly to develop a relationship between the 
parameters of concern within the leachate and the batch treatment sampling program, as well as to monitor the 
performance of the LTF and chemical dosage. 

Each batch of effluent will be sampled from the effluent holding pond and analyzed for a comprehensive set of 
parameters to determine if a batch can be discharged to the infiltration pond. The effluent will only be discharged to 
the infiltration pond if the effluent meets the CSR Schedule 3.2 DW criteria. Dependent on the analytical sampling 
results, leachate will either be recirculated back through the treatment process for additional treatment or, if the 
effluent meets CSR Schedule 3.2 Drinking Water Criteria, discharged into the infiltration pond. 

The effluent sampling results will be used to establish the parameter list for compliance sampling throughout the 
operation of LTF. Based on leachate quality forecasting discussed in the DOCP, the key leachate parameters will be 
chemical constituents commonly found in construction and demolition waste, and contaminated soil leachate which 
may include: 

– Chloride – Sulphide 

– Sulphate – Arsenic 

– Boron – Sodium 

– Iron – PAHs 

– Manganese  

In addition to sampling to meet discharge quality objectives, leachate will also be sampled to monitor the performance 
of the treatment process and to observe changes to leachate quality over time as additional waste is added to the 
landfill. The following parameters may be used to develop an understanding of the system performance and to assist 
in the operation and maintenance of the LTF: 

– Chemical Oxygen Demand (COD) – pH 

– Alkalinity – TDS 

– CSR Metals including hardness – TSS 

Northwin and GHD will continue to monitor parameters and observe changes to the leachate quality, if any.

7. Certification 
This commissioning report demonstrates that Cell 1 East, Cell 1 West and Ponds have been commissioned in 
accordance with the OC and the 2021 DOCP. QPs completed inspections before and during commissioning of Cell 1 
East, Cell 1 West and the Ponds. 

This commissioning report includes the information described in Section 2.6(b) of the OC, and LTF Commissioning 
Plan presented in the 2021 DOCP, specifically: 

– Summary of commission activities including sampling activities 
– Summary of analytical results of influent leachate and effluent sampling 
– Copy of all calibration reports and laboratory analytical reports 
– Comments on any observed deficiencies in the LTF design or performance, and a plan for addressing any such 

deficiencies 
– Maintenance and performance monitoring plan 
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All of Which is Respectfully Certified and Submitted by: 
 
GHD 
 
 
 
 
 
 

Deacon Liddy      Rose Marie Rocca 
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Appendix A 
Leachate Treatment Works Layout 
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Appendix B 
Photo Log 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Site Photographs 

GHD | Northwin | 11222680 | Photo Log  1 

  

Photo 1 Aerated Treatment Pond Photo 2 Infiltration Pond 

  

Photo 3 Submersible landfill leachate pump  Photo 4 Effluent pond after reconstruction 



 
 
 
 
 
 
 
 
 
 

GHD | Northwin | 11222680 | Photo Log  2 

  

Photo 5 Leachate inlet / effluent out lines Photo 6 Recirculation control valves  

  

Photo 7 Leachate and effluent lines inside treatment 
container 

Photo 8 Typical chemical injection port 



 
 
 
 
 
 
 
 
 
 

GHD | Northwin | 11222680 | Photo Log  3 

  

Photo 9 Aeration Pond inlet / suction lines  Photo 10 Effluent Pond inlet lines  
  
  

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix C 
Laboratory Analytical Reports 
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EnviroChem 2024 Q4 Water Monitoring / Sampling Program Report 

 



Envirochem Services Inc. Main: 1-604-986-0233 
#206 – 267 Esplanade West  Fax: 604-986-8583 
North Vancouver, BC Email: response@envirochem.com 
V7M 1A5  envirochem.com 

March 27, 2025 
File No.: 24209 
Revision: 1 

Northwin Environmental Ltd.  
7295 Gold River Highway 
Campbell River, BC   

Attn: Brian Fagan 

Re: 2024 Q4 Water Monitoring / Sampling Program – New Landfill 
7295 Gold River Highway, Campbell River, BC 

1.0 INTRODUCTION 
Northwin Environmental Ltd. (Northwin) retained Envirochem Services Inc. (Envirochem) to provide 
environmental consulting services related to annual groundwater, surface water, and leachate monitoring / 
sampling at an area designated as the New Landfill located at 7295 Gold River Highway, Campbell River, 
BC (the Site). A Site Location Map is presented on Figure 1 in Attachment 1. A Site Plan is presented on 
Figure 2, with the New Landfill Site Plan as of January 29, 2025, shown on Figure 3 in Attachment 1. 

1.1 Project Understanding 

Northwin operates a landfill consisting of two general areas at the Site: 1) an Original Landfill (closed) and 
2) a New Landfill (operational – refer to Figures 2 and 3 in Attachment 1). The New Landfill has been in 
operation since 2019 and is the subject of this report. At the New Landfill, Northwin is authorized to 
discharge wastes under the provincial Ministry of Environment and Parks (BC ENV) Operational Certificate 
107689 (Permit) and 2021 Design, Operations and Closure Plan (DOCP).1 The authorized characteristics 
of the waste discharges under the Permit include: construction and demolition (C&D) waste; land clearing 
waste; industrial (IL) waste quality soil (i.e., soil concentrations greater than provincial IL quality standards 
and less than hazardous waste standards) (amended on April 26, 2022); sludge from leachate management 
works or stormwater management works; and other wastes as may be authorized by BC ENV. 

It is understood that Sperling Hansen Associates Inc. (SHA) has been retained by Northwin to oversee the 
overall annual operations and monitoring program (the Program) for the Site. Envirochem’s role within the 
project team is to support SHA by monitoring various groundwater, surface water, and leachate sampling 
points (refer to Figure 4 in Attachment 1) and collecting measurements and samples from those locations, 
where applicable, to satisfy the requirements of the Permit / DOCP. It is also understood that Envirochem’s 
findings (i.e., this report) will be incorporated into the annual operations and monitoring report for the Site 
prepared by SHA. 

1 2021 Design, Operations and Closure Plan, Northwin Landfill, Upland Pit Property, Campbell River, British Columbia prepared by 
GHD, dated July 8, 2021. 
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In its 2024 Environmental Monitoring Program Specification (2024 Specification)2, GHD outlined the 
monitoring / sampling program for each quarter in 2024. GHD completed the 2024 Q1, Q2, and Q33

monitoring / sampling activities in general conformance with the 2024 Specification. Envirochem was 
retained to fulfil the 2024 Q4 groundwater, surface water, and leachate monitoring / sampling program laid 
out in the 2024 Specification. 

1.2 Objectives 

Based on our understanding of the project requirements, Envirochem interprets its objectives for the 2024 
Q4 portion of the Program to be as follows: 

 To complete the specified 2024 Q4 water monitoring field activities as per the 2024 Specification. 

 To provide a report of the field activities and associated monitoring / sampling results for 
incorporation into the 2024 operations and monitoring report for the Site, which is being prepared 
by SHA. 

2.0 SCOPE OF WORK 
To fulfil the project objectives, Envirochem completed the scope of work described below.  

2.1 Monitoring Locations 

The monitoring locations targeted during the 2024 Q4 monitoring / sampling program are summarized as 
follows: 

Table 2-1: Monitoring Locations 

Type Monitoring Location Identifications 

Up-gradient 
Groundwater 
Monitoring Wells 

MW1-14 MW4A-15  MW4B-15 MW6-17 MW9-17 

Cross-gradient 
Groundwater 
Monitoring Wells 

MW2-14 MW2A-16 - - - 

Down-Gradient 
Groundwater 
Monitoring Wells 

MW3-14  MW10-17 MW11-19 MW12-22 MW13 1 

Additional 
Groundwater 
Monitoring Wells 2 

MW5A-15 MW5B-15 MW7-17 MW8-17 MW15A-18 

MW15B-18 PZ1-19 - - - 

2 Appendix J in GHD’s 2023 Operations and Monitoring Report, New Landfill report dated March 27, 2024. 
3 Quarterly monitoring events have typically occurred in March/April (Q1), June (Q2), August/September (Q3), and November (Q4). 
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Type Monitoring Location Identifications 

Surface Water Rico Gauge McIvor Lake SW15-01 SW15-02 - 

Leachate  S06-21 S07-24 TLIP - - 

Leak Detection  LDS LDMP-1 LDMP-2 LDMP-3 LDMP-4 

Table 2-1 Notes: 
1. Monitoring well MW13 has yet to be installed. 
2. Water level measurements only. No samples to be taken. 

2.2 Monitoring Activities 

The following monitoring activities were completed during the 2024 Q4 monitoring / sampling program: 

 Water level measurements were collected at all monitoring locations listed in Table 2-1, above, 
with the exception of the locations identified as Additional Groundwater Monitoring Wells. 

o Water level measurements for monitoring well locations and select leak detection locations 
were taken using a Heron Instruments water level meter. 

o Water level measurements for surface water locations were taken as follows: 

 McIvor Lake (SW15-01) – water level for Ladore Dam obtained on day of monitoring using 
the following link: 

https://www.bchydro.com/energy-in-bc/operations/transmission-reservoir-data/previous-
reservoir-elevations/vancouver_island/ladore_ldr.html 

 Rico Gauge (SW15-02) – existing gauge at monitoring location. 

 Field parameter measurements were collected at all groundwater, surface water, leachate, and 
leak detection monitoring locations listed in Table 2-1, above, excluding the locations identified as 
Additional Groundwater Monitoring Wells. 

o Parameters measured in the field included:  

 conductivity ( S/cm) 

 dissolved oxygen (mg/L) 

 oxidation reduction potential (mV) 

 pH 

 temperature (oC) 

total dissolved solids (TDS, mg/L) 

 turbidity (NTU) 

 Samples were collected from those groundwater, surface water, leachate, and leak detection 
monitoring locations listed in Table 2-1, above, which contained sufficient water for sampling, 
excluding the locations identified as Additional Groundwater Monitoring Wells. 

o Chemical parameters analyzed in the laboratory:  

 General Chemistry (all monitoring locations): 
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 Alkalinity (speciated) 

 Conductivity 

 Chloride 

 Sulphate 

 Total sulphide (low level) + H2S calculation 

 Total sulphide, un-ionized (as H2S) (calc) 

 Nitrate (as N) 

 Nitrite (as N) 

 Nitrite/Nitrate (N+N) 

 Orthophosphate 

 TDS (excluding surface water monitoring locations) 

 General Chemistry (surface water, leachate, and leak detection monitoring locations only): 

 Total suspended solids (TSS) 

 General Chemistry (leachate and leak detection monitoring locations only): 

 Biochemical oxygen demand (BOD5) 

 Chemical oxygen demand (COD) 

 Nutrients (all monitoring locations): 

 Ammonia nitrogen 

 Metals (groundwater monitoring locations only): 

 Dissolved metals, including mercury (BC Contaminated Sites Regulation list) 

 Dissolved hardness (as CaCO3) 

 Metals (surface water, leachate, and leak detection monitoring locations only): 

 Total metals, including mercury (BC CSR list) 

 Dissolved hardness (as CaCO3) 

 Other 

 Groundwater, leachate, and leak detection monitoring locations only: 

o Light and heavy extractable petroleum hydrocarbons (LEPH, HEPH) (incl. EPH) 

o Polycyclic aromatic hydrocarbons (PAH) 

 Leachate and leak detection monitoring locations only: 

o Benzene, toluene, ethylbenzene, xylenes (BTEX) 

o Volatile petroleum hydrocarbons (VPH) 

o Chlorinate phenols 

o Non-chlorinated phenols 

o Nitrophenols 
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o Hydroxy phenols 

Collected samples were submitted under chain of custody to Bureau Veritas (BV) on a standard 5-7 
business day turnaround time (TAT).  

Quality assurance / quality control (QA/QC) samples, including field blank(s), trip blank(s) (volatile 
substances only), and field duplicates were submitted to supplement Q1-Q3 QA/QC samples such that an 
overall annual frequency of approximately 20% was achieved. 

Analytical results for all water / leachate samples were tabulated and compared to the BC Contaminated 
Sites Regulation (BC CSR) drinking water (DW) quality standards.  

Landfill gas in soil monitoring at monitoring locations LFG1-22 and LFG2-22 was not included in the scope 
of work for 2024 Q4. Based on conversations with Northwin, this work will be completed by others. 

3.0 METHODOLOGY 
3.1 Sample Collection 

Envirochem conducted field activities for the Q4 program on December 20, 2024, and January 17 and 24, 
2025. Due to various factors, supplemental site visits targeting sampling locations S06-21, SW15-01, and/or 
SW15-02 were conducted in January 2025 to ensure the full complement of 2024 Q4 analyses were 
performed.  

Monitoring / sampling activities were completed in general conformance with the BC Field Sampling 
Manual.4  

 Groundwater samples were collected from the targeted monitoring wells using a low flow (i.e., 
minimal drawdown) groundwater sampling procedure. Implementation of this groundwater 
sample collection technique was intended to increase the representativeness of the data 
generated during the investigation.  

Due to the depth of the wells, HDPE tubing with inertial foot valves coupled with a Waterra Hydrolift 
actuator were used to extract groundwater from the monitoring wells. A YSI multiparameter water 
quality instrument with flow-through cell was used to monitor groundwater characteristics. 

The tubing was inserted at approximately the mid-point of the saturated screened interval. 
Groundwater was purged at a rate that minimized drawdown (i.e., pump typically set to lowest 
setting) until such time that the groundwater characteristics stabilized (i.e., pH within +/-0.1, 
conductivity within +/- 3%, and temperature within +/- 0.2°C).  

Following stabilization, individual laboratory-supplied sample containers containing appropriate 
preservatives, as applicable, were filled directly from the tubing. 

 Surface water samples were collected by slowly submerging a 1 L, laboratory-supplied 
container approximately 30 cm below the surface of the water. Individual laboratory-supplied 

4 BC Ministry of Environment and Climate Change Strategy (2020). British Columbia Field Sampling Manual for Continuous Monitoring 
Plus the Collection of Air, Air-Emission, Water, Wastewater, Soil, Sediment, and Biological Samples.  
https://www2.gov.bc.ca/gov/content/environment/research-monitoring-reporting/monitoring/laboratory-standards-quality-
assurance/bc-field-sampling-manual 
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sample containers containing appropriate preservatives, as applicable, were filled by decanting 
water from the recently submerged / filled 1 L container. 

 Leachate samples (i.e., S06-21) were collected directly from the leachate sump (i.e., via pump 
/ tap) into individual laboratory-supplied sample containers containing appropriate 
preservatives, as applicable. 

 An in-line 0.45 μm filter was used during the collection of samples for dissolved metals analysis.  

 All equipment and tubing placed into the monitoring well was single-use and dedicated to the 
well. Equipment and water / leachate samples were handled with dedicated nitrile gloves.  

 Collected water / leachate samples were placed in a cooler containing ice packs and delivered 
under chain of custody documentation to the project laboratory.  

3.2 QA/QC Samples 

A quality assurance / quality control (QA/QC) program was implemented as part of the 2024 Q4 in an effort 
to ensure that the groundwater samples collected from the Site were representative of actual site conditions. 
The QA/QC program, consisting of well-documented sample collection, storage, and transportation 
procedures, provides a record of any deviation from the methodologies described above. This provides a 
measure of confidence in the data being collected and used to draw conclusions regarding potential 
environmental impacts at a site. For this investigation, the field QA/QC program consisted of the following: 

 Protocols designed to reduce the incidents of cross-contamination of samples during the field 
work including replacing chemical resistant nitrile gloves after collecting each sample and 
utilizing dedicated and disposable single-use sampling equipment. 

 Detailed records of all aspects of the sampling program (e.g., field notes and chain-of-custody 
forms) and noting any deviations that could potentially cause sampling bias. 

 Collection of samples in clean laboratory supplied jars and bottles. Proper labelling of samples 
for identification and storage of sample containers in coolers during field work and 
transportation. 

 Submission of samples under chain-of-custody to a laboratory accredited by the Canadian 
Association for Laboratory Accreditation (CALA), that is qualified to analyze the samples using 
BC ENV approved procedures. 

 Adherence to laboratory sampling and analysis protocols (e.g., hold times, detection limits, 
approved methodology). 

 Quality assurance / quality control (QA/QC) samples, including field blank(s), trip blank(s) 
(volatile substances only), and/or field duplicates were submitted to supplement Q1-Q3 QA/QC 
samples such that an overall annual frequency of approximately 20% was achieved. 

o Field duplicates: 

 MW2A-16 / MW2A-16 DUP (December 19, 2024). 

 MW9-17 / MW9-17 DUP (December 19, 2024). 

 S06-21 / S06-21 DUP (January 14, 2025). 
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 S06-21 / S06-21 DUP (January 27, 2025). 

o Trip blanks: 

TRIP BLANK (January 14, 2025). 

In addition, the project laboratory followed its independent internal QA/QC program in which samples were 
replicated and analyzed and the results compared. The laboratories provide details of their QA/QC 
procedures and findings in the Laboratory Certificates of Analysis, which are presented in Attachment C. 

4.0 WATER QUALITY CRITERIA 
4.1 Groundwater Quality Criteria 

In British Columbia, environmental standards are governed by the Contaminated Sites Regulation (CSR), 
which makes up a component of the Environmental Management Act (EMA). The standards prescribed in 
the CSR are dependent on the land use of the Site and the uses of groundwater beneath the Site. Based 
on information provided in prior reports by GHD, the following standards were applied at the Site: 

 Schedule 3.2 – Generic Numerical Water Standards, Column 6: Drinking Water (DW). 

Envirochem notes that groundwater at the Site is not currently being used for drinking water. However, as 
outlined in BC ENV Protocol 21, drinking water use standards (based on potential future requirements) 
must be considered applicable by default unless site conditions warrant their exclusion. To prove that 
drinking water standards do not apply according to BC ENV requirements, additional work would be 
required at the Site (e.g., hydraulic response testing). 

Aquatic life, irrigation, and livestock standards in the CSR were excluded previously by GHD based on the 
following rationales: 

 GHD completed an aquatic life assessment (as described in its 2023 Operations and Monitoring 
Report for the Site, which cites a Hydrogeology and Hydrology Characterization Report (HHCR), 
dated May 27, 2016, and last amended May 4, 2021) that established groundwater from the 
Site does not discharge into a surface water body located within 500 m of the Site. Aquatic life 
standards were excluded on this basis. 

 There are no known agricultural activities (i.e., no groundwater extraction points for irrigation / 
livestock watering) occurring within 500 m of the Site. 

Iron and manganese were analyzed in all groundwater samples (including background locations), with the 
data presented herein, and evaluated against CSR Schedule 3.2 criteria for screening purposes only. 
Footnotes listed below the standards tables in CSR Schedule 3.2 indicate iron and manganese standards 
only apply at select properties where specified industrial / commercial uses listed in CSR Schedule 2 are 
occurring or have occurred. Based on available information, the Site’s activities do not trigger the 
applicability of these standards. 

In accordance with BC ENV Protocol 9, a local background concentration can be established by directly 
applying regional background concentration estimates provided by BC ENV for specified inorganic 
substances. The Site does not fall within any of the listed regional boundaries, so regional background 
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concentration estimates were not applied at the Site. Notwithstanding, the interim cobalt value of 20 g/L 
remains in effect for the remaining regions of the province; this standard was applied at the Site rather than 
the default standard listed in CSR Schedule 3.2.  

Based on the above rationale, the BC CSR DW standards were applied to the analytical groundwater quality 
results for the Site.  

4.2 Surface Water and Leachate Quality Criteria 

Although not directly applicable, CSR DW standards were also used to evaluate the analytical surface water 
and raw leachate quality results as preliminary screening criteria based on a continuation of the past 
monitoring program conducted by GHD. It is understood that this comparison would yield an indication 
whether surface water and/or leachate quality could potentially have an impact on the groundwater quality 
at the Site and whether additional actions or evaluation would be necessary. Again, for surface water, past 
hydrogeological studies by others indicate the landfill would not flow to the nearby surface water bodies 
being sampled as part of the monitoring program.   

5.0 RESULTS & DISCUSSION 
5.1 Water Level Monitoring 

Monitoring wells were inspected for depth to groundwater on December 18-20, 2024. Surface water 
elevations were recorded on January 27, 2025. Table 1 in Attachment B lists the water level 
measurements and corresponding elevations.  

Hydraulic monitoring records for 2024 Q1-Q3 monitoring periods conducted by GHD were not available to 
Envirochem prior to preparation of this report. Therefore, this information is not included in Table 1 in 
Attachment B. Additionally, all leak detection monitoring points (i.e., LDS, LDMP-1 to LDMP-4) were dry 
in 2024 Q4. 

Based on the information collected, and communications with SHA, the inferred direction of groundwater 
flow, as interpreted by SHA, is towards the southeast (i.e., from McIvor Lake towards the southeast corner 
of the Site). This groundwater flow direction is consistent with historical results. Refer to Figure 5 in 
Attachment A for a depiction of the inferred groundwater elevation contours and groundwater flow 
direction, and refer to the 2024 operations and monitoring report for further interpretation and details. 

5.2 Leachate Quality 

Envirochem collected samples from the raw leachate sump (i.e., sampling point S06-21) on December 20, 
2024, and January 14 and 27, 2025. Multiple sampling events were needed to ensure all parameters were 
accounted for as there were logistical and laboratory communication challenges during the 2024 Q4 
program. GHD also collected leachate samples from S06-21 during the 2024 Q1-Q3 monitoring periods. 
Treated leachate (i.e., sampling point TLIP) was not sampled during the 2024 Q1-Q4 field program.  

Analytical results for the leachate samples collected from S06-21 for all 2024 monitoring periods are 
presented on Table 2 in Attachment B. Although not applicable to leachate, the analytical results were 
compared to BC CSR DW groundwater standards. Leachate quality concentrations that were measured at 
levels greater than the BC CSR DW standards are highlighted red. For instances where the laboratory 
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detection limits were greater than the BC CSR DW standards, those concentrations are highlighted blue. 
As would be expected for raw leachate, several substance concentrations were measured at levels greater 
than the BC CSR DW standards. 

A summary of the key leachate indicator parameter concentrations measured in leachate at S06-21 in 2024 
are presented in Table 5-1, below. A summary of the 2023 concentrations as previously reported by GHD 
are also included for reference.  

Table 5-1: 2024 Summary of Leachate Indicator Parameters in Leachate at S06-21 

Leachate Indicator 
Parameter Units 2023 Leachate Concentration 

Range (GHD, 2023) 
2024 Leachate Concentration 

Range  

ORP (field) mV (-376) – 60 (-317.2) – 174 

TDS (lab) mg/L 2,300 – 3,700 1,400 – 2,700 

Hardness (dissolved) mg/L 1,010 – 1,560 946 – 1,120 

Conductivity (lab) mg/L 3,200 – 4,400 2,300 – 3,800 

Bicarbonate (total) mg/L 31 – 1000 800 – 1,000 

Alkalinity (total) mg/L 26 – 840 650 – 820 

Chloride (dissolved) mg/L 190 – 310 120 – 290 

Sulphate (dissolved) mg/L 720 – 2,000 220 – 1,100 

Sulphide as H2S (total) mg/L 0.020 – 13 0.010 – 14 

Boron (total) g/L 1,240 – 12,200 6,850 – 15,900 

Iron (total) g/L 1,970 – 26,500 249 – 3,280 

Manganese (total) g/L 923 – 4,790 1,350 – 2,090 

Sulphur (total) g/L 235,000 – 648,000 49,000 – 333,000 

Total PAH g/L 4.0 – 4.2 1.1 – 29 

The 2024 concentration ranges are generally consistent with those reported in 2023 GHD. 

5.3 Leak Detection System Water Quality 

All inspected leak detection monitoring points (i.e., LDS, LDMP-1 to LDMP-4) (between the primary base 
liner and secondary base liner) were dry in 2024 Q4. No analytical data was provided for these sampling 
points in the 2024 Q1-Q3 data provided by GHD. 

Although there is no water data from the leak detection monitoring points from 2024 Q1-Q3, an inference 
could be made that the leak detection monitoring points were also dry for those monitoring periods based 
on the 2024 Q4 data obtained in the ‘wet’ season. 
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5.4 Groundwater Quality 

Envirochem collected samples from the up-gradient (i.e., MW1-14, MW4A-15, MW4B-15, MW6-17, MW9-
17), cross-gradient (i.e., MW2-14, MW2A-16), and down-gradient (i.e., MW3-14, MW10-17, MW11-19, 
MW12-22) on December 18-20, 2024. GHD also collected groundwater samples from the monitoring wells 
during the 2024 Q1-Q3 monitoring periods. 

Analytical results for the groundwater samples collected during all 2024 monitoring periods are presented 
on Table 3 in Attachment B. The analytical results were compared to BC CSR DW groundwater standards. 
Groundwater concentrations that were measured at levels greater than the BC CSR DW standards are 
highlighted red. There were no reported instances where the laboratory detection limits were greater than 
the BC CSR DW standards. A comparison of the analytical results with the applied reference criteria 
indicates all measured substance concentrations were reported at levels below the BC CSR DW standards, 
with the exception of the following exceedance:  

 Benzo(a)pyrene - the concentration of benzo(a)pyrene (0.018 g/L) measured in GHD 
groundwater sample WG-11222680-100424-KH-11 collected from MW6-17 in 2024 Q1 
exceeded the BC CSR DW standard (0.01 g/L).  

This exceedance appears to be a false positive. The benzo(a)pyrene concentrations measured in the 
groundwater samples collected from MW6-17 during the Q2, Q3, and Q4 monitoring periods were all below 
the laboratory detection limit of 0.0050 g/L and, therefore, below the BC CSR DW standard. 

Additionally, the turbidity measured in the field for sample WG-11222680-100424-KH-11 collected at 
MW16-17, as reported by GHD, was somewhat elevated (i.e., highest turbidity level measured in 2024). 
Elevated turbidity can lead to “false positive” PAH concentrations in groundwater. As the benzo(a)pyrene 
concentrations in MW6-17 were below laboratory detection limits for all other 2024 monitoring periods, 
Envirochem infers this temporary increase in PAH concentration is unlikely indicative of contamination but, 
rather, an indication of elevated turbidity. Irrespective of this interpretation, MW6-17 is up-gradient of site 
operations and, therefore, not susceptible to contamination from those operations. 

A summary of the key leachate indicator parameter concentrations measured in groundwater in 2024 are 
presented in Table 5-2, below. 

Table 5-2: 2024 Summary of Leachate Indicator Parameters in Groundwater 

Leachate Indicator 
Parameter Units Up-gradient Wells 

Concentration Range 
Cross-gradient Wells 
Concentration Range 

Down-gradient Wells 
Concentration Range 

ORP (field) mV (-298) – 198 (-290) – 183 (-215) – 196 

TDS (lab) mg/L 32 – 330 34 – 130 86 – 500 

Hardness (dissolved) mg/L 24.2 – 161 27.6 – 70.5 38.7 - 334 

Conductivity (lab) mg/L 59 – 490 64 – 170 100 – 760 

Bicarbonate (total) mg/L 31 – 130 34 – 74 51 – 230 

Alkalinity (total) mg/L 26 – 110 28 – 61 42 – 190 

Chloride (dissolved) mg/L <1.0 – 88 <1.0 – 11 <1.0 – 38 
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Leachate Indicator 
Parameter Units Up-gradient Wells 

Concentration Range
Cross-gradient Wells 
Concentration Range

Down-gradient Wells 
Concentration Range

Sulphate (dissolved) mg/L 2.2 – 16 2.2 – 7.6 3.9 – 120 

Sulphide as H2S (total) mg/L <0.0020 – 0.019 <0.0020 – 0.014 <0.0020 – 0.019 

Boron (dissolved) g/L <50 – 51 <50 <50 – 2020 

Iron (dissolved) g/L <5.0 – 1450 <5.0 – 18.8 <5.0 – 34.9 

Manganese (dissolved) g/L <1.0 – 132 <1.0 – 1.3 <1.0 – 4.0 

Sulphur (dissolved) g/L <3,000 – 5,100 <3,000 <3,000 – 40,200 

Total PAH g/L <0.1 – 0.18 <0.1 <0.1 

The 2024 concentration ranges are generally consistent with those reported in 2023 by GHD. However, 
Envirochem offers the following comments with respect to select parameters: 

 Negative ORP measurements in Q4 – measurement of negative ORP values in the monitoring 
wells during the Q4 monitoring period is inconsistent with past results and expected values. 
Envirochem suspects this inconsistency is due to an issue with equipment calibration by the 
supplier rather than an indicator of a potential problem at the Site.  

 Elevated iron and manganese concentrations at MW6-17 in Q3 – when the Q3 
concentrations of iron and manganese at MW6-17 (1,450 g/L and 132 g/L, respectively) are 
excluded, the concentration ranges for up-gradient wells (<5.0 g/L for iron at all sampling points 
and <1.0 – 15.9 g/L for manganese) are more consistent with the reported 2023 ranges (<5.0 
– 7.3 g/L for iron and <1.0 – 28.1 g/L for manganese). As the iron and manganese 
concentrations at MW6-17 returned to historically typical levels in Q4, there does not appear to 
be cause for action at present.  

 Elevated boron and sulphur concentrations at MW10-17 in Q3 – when the Q3 
concentrations of boron and sulphur at MW10-17 (2,020 g/L and 40,200 g/L, respectively) 
are excluded, the concentration ranges for down-gradient wells (<50 – 654 g/L for boron and 
<3,000 – 6,800 g/L for sulphur) are more consistent with the reported 2023 ranges (<50 – 171 

g/L for boron and <3,000 – 16,400 g/L for sulphur). As the boron and sulphur concentrations 
at MW10-17 returned to historically typical levels in Q4, there does not appear to be cause for 
action at present. 

5.5 Surface Water Quality 

GHD’s 2023 Operations and Monitoring Report for the Site references a Hydrogeology and Hydrology 
Characterization Report (HHCR) previously conducted by GHD in 2016 (amended 2021), which interpreted 
that both McIvor Lake and Rico Lake are not receptors of groundwater discharge from the Site. However, 
as Rico Lake discharges to McIvor Lake and McIvor Lake recharges the sand and gravel aquifer beneath 
the Site, the surface water quality in these up-gradient water bodies assists with understanding overall 
water conditions at the Site. 
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Envirochem collected samples from the surface water sampling station (i.e., SW15-01 (McIvor Lake) and 
SW15-02 (Rico Lake)) on December 20, 2024, and January 27, 2025. Multiple sampling events were 
needed to ensure all parameters were accounted for as there were logistical and laboratory communication 
challenges during the 2024 Q4 program. GHD also collected a surface water sample from SW16-03 during 
the 2024 Q1 monitoring period. The location of SW16-03 is described as the bottom of the south road just 
outside the landfill footprint; however, the exact location of this sampling point is presently unknown as it 
does not appear on the site plans provided in prior GHD reports for the Site.  

Analytical results for the surface water samples collected during all 2024 monitoring periods are presented 
on Table 4 in Attachment B. Although not applicable to surface water, the analytical results were compared 
to BC CSR DW groundwater standards. A comparison of the analytical results with the applied reference 
criteria indicates all measured substance concentrations were reported at levels below the BC CSR DW 
standards. There were no reported instances where the laboratory detection limits were greater than the 
BC CSR DW standards. 

A summary of the key leachate indicator parameter concentrations measured in surface water at SW15-01 
and SW15-02 in 2024 are presented in Table 5-3, below.  

Table 5-3: 2024 Summary of Leachate Indicator Parameters in Surface Water (SW15-01 / SW15-02) 

Leachate Indicator 
Parameter Units Up-gradient GW 

Concentration Range 
SW15-01 (McIvor Lake) 
Concentration Range 

SW15-02 (Rico Lake) 
Concentration Range 

ORP (field) mV (-298) – 198 119 86.7 

TDS (lab) mg/L 32 – 330 - - 

Hardness (dissolved) mg/L 24.2 – 161 21.8 18.7 

Conductivity (lab) mg/L 59 – 490 37 63 

Bicarbonate (total) mg/L 31 – 130 13 22 

Alkalinity (total) mg/L 26 – 110 10 18 

Chloride (dissolved) mg/L <1.0 – 88 2.2 4.6 

Sulphate (dissolved) mg/L 2.2 – 16 <1.0 1.1 

Sulphide as H2S (total) mg/L <0.0020 – 0.019 <0.0020 <0.0020 

Boron (total) g/L <50 – 51 <50 <50 

Iron (total) g/L <5.0 – 1450 21 182 

Manganese (total) g/L <1.0 – 132 2.5 8.8 

Sulphur (total) g/L <3,000 – 5,100 <3,000 <3,000 

Total PAH g/L <0.1 – 0.18 - - 

The 2024 concentrations are generally consistent with those reported in 2023 by GHD. 
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5.6 Quality Assurance / Quality Control Samples 

Overall, for the 2024 monitoring period, QA/QC samples were collected at a rate of approximately 20%. A 
total of 10 field duplicates and 1 trip blank were collected during the 2024 monitoring period. A field blank 
was listed in the 2024 Specification for collection in Q3; however, it is unclear from the information provided 
by GHD whether this sample was collected / analyzed. Notwithstanding, there appears to be sufficient 
QA/QC data to conclude that the analytical data collected is reliable: 

 The trip blank (i.e. TRIP BLANK) was collected by Envirochem on January 14, 2025, and analyzed 
for volatile substances (i.e., BTEX, MTBE, styrene, VPH). All substance concentrations were 
reported below the laboratory detection limit. The analytical results are shown on the Laboratory 
Certificates of Analysis, which are presented in Attachment C. 

 The analytical results for the field duplicate samples are presented on Tables 2 and 3 in 
Attachment B, shaded grey. The Laboratory Certificates of Analysis for field duplicates collected 
by Envirochem are presented in Attachment C. In accordance with the BC Field Sampling Manual, 
Envirochem applied a data quality objective (DQO) of 50% (i.e., indicative of “a definite problem”) 
to the variance between original / duplicate sample pairs, as measured using relative percent 
difference (RPD). All calculated RPDs were less than 50%, with the exception of the following: 

o An RPD of 81% was calculated for the orthophosphate concentrations in leachate sample pair 
WL-11222680-120924-DT-01 / WL-11222680-120924-DT-02 collected by GHD from sampling 
point S06-21 in 2024 Q3. Potential reasons for the variance are unclear as Envirochem was 
not able to review field notes for the GHD Q3 sampling event and RPDs for all other parameters 
are well below the applied DQO.  

o An RPD of 103% was calculated for the dissolved aluminum concentrations in groundwater 
sample pair WG-11222680-110924-DT-06 / WG-11222680-110924-DT-07 collected by GHD 
from monitoring well MW2A-16 in 2024 Q3. As both the original and duplicate dissolved 
aluminum concentrations (3.6 g/L and 11.3 g/L, respectively) are less than five times the 
detection limit of 3.0 g/L, larger variance can be expected. Additionally, as the measured 
concentrations are two orders of magnitude less than the BC CSR DW standard (9,500 g/L), 
the variance does not alter the conclusions of this report with respect to groundwater quality. 
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6.0 CONCLUSIONS 
Following completion of the 2024 Q4 monitoring / sampling program, Envirochem offers the following 
conclusions based on a review of the analytical data: 

 Water Levels and Groundwater Flow: Water levels as measured in 2024 appear consistent 
with historical measurements. See Table 1 in Attachment B. 

 Leachate Quality: Select parameters were measured in leachate samples at concentrations 
greater than BC CSR DW standards (screening level criteria), which is to be expected in raw 
leachate derived from a landfill system. The substance concentration ranges appear to be 
consistent with historical levels as reported by GHD in 2023. See Table 2 in Attachment B. 

 Leak Detection System Water Quality: The leachate detection system inspection points were 
all dry during the 2024 monitoring period. The absence of water within the leak detection system 
inspection points suggests the landfill liners are functioning as intended. 

 Groundwater Quality: With the exception of a single benzo(a)pyrene concentration measured 
in GHD groundwater sample WG-11222680-100424-KH-11 collected from MW6-17 in 2024 Q1, 
which was likely attributable to elevated turbidity in the sample, all reported substance 
concentrations in groundwater were below the BS CSR DW standards and generally consistent 
with 2023 levels. See Table 3 in Attachment B. 

 Surface Water Quality: A comparison of the surface water analytical results with the applied 
reference criteria indicates all measured substance concentrations were reported at levels 
below the BC CSR DW standards and at levels consistent with reported 2023 data. See Table 
4 in Attachment B. 

This report is intended to support the 2024 operations and monitoring report being prepared by SHA. 
Limited interpretation and evaluation of data is presented herein.     
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