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APPENDIX F.2 

  8 oz/sy Geotextile QC Certificates 



SUBMITTAL COVER SHEET DATE: 5/23/2019

PROJECT NUMBER:
PROJECT NAME:
ATTENTION TO:

OWNER:

SUBCONTRACTOR REVIEW:

For Approval: X

For Your Use:

As Requested:

ENGINEER APPROVAL:
These are submitted as checked below:

Signature of CCS Reviewer:

SPEC. SECTION SUBMITTAL ITEM DESCRIPTION
313400 Geotextile Manufacturer Submittals

313400 1.04 A.4
Quality control certificates, signed by geotextile manufacturer. Each quality control
certificate shall include roll identification numbers, testing procedures, and results of quality control tests.

Erie, MI 48133

MANUFACTURER: Agru America Agrutex 081

Consumers Energy CONTRACTOR: Ryan Central Inc
J.R. Whiting Generating Facility 2700 East Racine Street
4525 E. Erie Road Janesville, WI 53545

SUBMITTAL NUMBER: 06 Rev A - Geotextile MQC Certs - Response to Golder Review Dated 5/16/19

I19-032
JR Whiting Ponds 1&2 Closure
Steve Ganong

Revised to include requested certification letters per below sections

313400 1.04 A.1             Resin Information

313400 1.04 A.2         Guaranteed material property certification

313400 1.04 A.3         Needle inspection certification



Executive Offices: 500 Garrison Road, Georgetown, SC 29440  843 546-0600  800 321-1379 
Sales Office: 700 Rockmead, Suite 103, Kingwood, TX 77339  281 358-4741  800 373-2478 

Email: salesmkg@agruamerica.com 

Geotextile Certification Package for 

J.R. Whiting Ash Pond Closure 
Erie, MI

mailto:salesmkg@agruamerica.com


Executive Offices: 500 Garrison Road, Georgetown, SC 29440  843 546-0600  800 321-1379 
Sales Office: 700 Rockmead, Suite 103, Kingwood, TX 77339  281 358-4741  800 373-2478 

Email: salesmkg@agruamerica.com 

MATERIAL CERTIFICATIONS IN THIS PACKAGE: 
• AGRUTEX 081  

mailto:salesmkg@agruamerica.com


Executive Offices:  500 Garrison Road, Georgetown, SC 29440   843 546-0600   800 321-1379   
Sales Office:  800 Rockmead, Suite 122, Kingwood, TX 77339   281 358-4741  800 373-2478   

Email:  salesmkg@agruamerica.com 

16 May 2019 

Jennifer Battle 
Chesapeake Containment Systems, Inc. 
2690D Salisbury Hwy
Statesville, NC 28677

RE: J.R. Whiting Generating Facility Ponds 1 & 2 Closure – Geotextile Resins 

Dear Ms. Battle, 

AGRU considers our specific geotextile resin/fiber formulation to be proprietary information and does not 
normally divulge this information. We can however guarantee that our non-woven geotextiles are of the 
following approximate composition: 98% polypropylene resin, 1% carbon black, 1% other additives/stabilizers 
essential to the manufacturing process. 

Sincerely, 

Anthony Johnson 
Technical Review Specialist 
AGRU America  



Executive Offices:  500 Garrison Road, Georgetown, SC 29440   843 546-0600   800 321-1379   
Sales Office:  800 Rockmead, Suite 122, Kingwood, TX 77339   281 358-4741  800 373-2478   

Email:  salesmkg@agruamerica.com 

1 March 2019 

Jennifer Battle 
Chesapeake Containment Systems, Inc. 
2690 D Salisbury Hwy
Statesville, NC 28677

RE: J.R. Whiting Generating Facility Ponds 1 & 2 Closure – Geotextile Minimum Properties Certification 

Dear Ms. Battle, 

AGRU America certifies that all geotextile manufactured for this project shall achieve or surpass the material 
property values as noted in our material technical product data sheets.  

Please do not hesitate to contact me directly via email at Ajohnson2@agruamerica.com or by phone at (843)-
546-0600 ext. 1067 should you have any further questions or concerns.

Sincerely, 

Anthony Johnson 
Technical Review Specialist 
AGRU America  

mailto:Ajohnson2@agruamerica.com


Executive Offices:  500 Garrison Road, Georgetown, SC 29440   843 546-0600   800 321-1379   
Sales Office:  800 Rockmead, Suite 122, Kingwood, TX 77339   281 358-4741  800 373-2478   

Email:  salesmkg@agruamerica.com 

1 March 2019 

Jennifer Battle 
Chesapeake Containment Systems, Inc. 
2690 D Salisbury Hwy
Statesville, NC 28677

RE: J.R. Whiting Generating Facility Ponds 1 & 2 Closure – Geotextile Needle-Free Certification 

Dear Ms. Battle, 

AGRU America certifies that all geotextile manufactured for this project has been continuously inspected 
utilizing an in-line needle detection system and is certified to be essentially needle free.  

Please do not hesitate to contact me directly via email at Ajohnson2@agruamerica.com or by phone at (843)-
546-0600 ext. 1067 should you have any further questions or concerns.

Sincerely, 

Anthony Johnson 
Technical Review Specialist 
AGRU America  

mailto:Ajohnson2@agruamerica.com


Geotextile Quality Certification

3022

Customer: JR W HITING

Destination: ERIE MI

AGRUTEX 081

6/27/2019 REVISED

ASTM D5261 D4491 D4491 D4491 D6241 D475 D4355

Method Average Weight
Average Grab 

Tensile(MD)

Average Grab 

Tensile(CD)

Average 

Elongation 

(MD)

Average 

Elongation 

(CD)

Average Trap 

Tear (MD)

Average 

TRAP Tear 

(CD)

Water Flow 

Rate 
Permeability Permttivity

Average CBR 

Puncture

Apparent 

Opening 

Size    

UV Resist % 

Retained @ 

500 hrs 

Roll Length  

Units oz / yd
2

Lbs Lbs % % Lbs Lbs gpm / ft
2

cm/sec sec -1 Units: Lbs SIEVE *  % ret. FT

ATNL10021370039 8.66 307.00 331.00 78 99 113.00 134.00 121.00 .38 1.61 736 80 70 600

ATNL10021370040 8.66 307.00 331.00 78 99 113.00 134.00 121.00 .38 1.61 736 80 70 600

ATNL10021370041 8.73 296.00 316.00 74 99 119.00 127.00 128.00 .40 1.71 736 80 70 600

ATNL10021370042 8.73 296.00 316.00 74 99 119.00 127.00 128.00 .40 1.71 736 80 70 600

ATNL10021370043 8.73 296.00 316.00 74 99 119.00 127.00 128.00 .40 1.71 736 80 70 600

ATNL10021370044 8.73 296.00 316.00 74 99 119.00 127.00 128.00 .40 1.71 736 80 70 600

ATNL10021370045 8.73 296.00 316.00 74 99 119.00 127.00 128.00 .40 1.71 736 80 70 600

ATNL10021370046 8.73 296.00 316.00 74 99 119.00 127.00 128.00 .40 1.71 736 80 70 600

ATNL10021370047 8.73 296.00 316.00 74 99 119.00 127.00 128.00 .40 1.71 736 80 70 600

ATNL10021370048 8.73 296.00 316.00 74 99 119.00 127.00 128.00 .40 1.71 736 80 70 600

ATNL10021370049 8.73 309.00 281.00 78 99 133.00 133.00 114.00 .34 1.54 736 80 70 600

ATNL10021370050 8.73 309.00 281.00 78 99 133.00 133.00 114.00 .34 1.54 736 80 70 600

ATNL10021370051 8.73 309.00 281.00 78 99 133.00 133.00 114.00 .34 1.54 736 80 70 600

ATNL10021370052 8.73 309.00 281.00 78 99 133.00 133.00 114.00 .34 1.54 736 80 70 600

ATNL10020020004 9.23 290.00 352.00 82 98 132.00 183.00 134.00 .54 1.80 757 80 70 426

ATNL10023410146 8.28 285.00 254.00 63 77 127.00 128.00 109.00 .30 1.46 746 80 70 600

ATNL10023410173 8.33 286.00 257.00 61 74 123.00 131.00 119.00 .34 1.59 842 80 70 230

ATNL10030290002 8.36 292.00 262.00 88 109 124.00 134.00 140.00 .46 1.88 778 80 70 600

ATNL10030290003 8.36 292.00 262.00 88 109 124.00 134.00 140.00 .46 1.88 778 80 70 600

ATNL10030290004 8.36 292.00 262.00 88 109 124.00 134.00 140.00 .46 1.88 778 80 70 600

ATNL10030290005 8.36 292.00 262.00 88 109 124.00 134.00 140.00 .46 1.88 778 80 70 600

ATNL10030290006 8.36 292.00 262.00 88 109 124.00 134.00 140.00 .46 1.88 778 80 70 600

ATNL10030290007 8.36 292.00 262.00 88 109 124.00 134.00 140.00 .46 1.88 778 80 70 600

ATNL10030290008 8.36 292.00 262.00 88 109 124.00 134.00 140.00 .46 1.88 778 80 70 600

ATNL10030290009 8.36 292.00 262.00 88 109 124.00 134.00 140.00 .46 1.88 778 80 70 600

ATNL10030290010 8.28 318.00 310.00 88 110 140.00 148.00 122.00 .40 1.64 778 80 70 600

ATNL10030290011 8.28 318.00 310.00 88 110 140.00 148.00 122.00 .40 1.64 778 80 70 600

ATNL10030290012 8.28 318.00 310.00 88 110 140.00 148.00 122.00 .40 1.64 778 80 70 600

ATNL10030290013 8.28 318.00 310.00 88 110 140.00 148.00 122.00 .40 1.64 778 80 70 600

ATNL10030290014 8.28 318.00 310.00 88 110 140.00 148.00 122.00 .40 1.64 778 80 70 600

ATNL10030290015 8.28 318.00 310.00 88 110 140.00 148.00 122.00 .40 1.64 778 80 70 600

ATNL10030290016 8.28 318.00 310.00 88 110 140.00 148.00 122.00 .40 1.64 778 80 70 600

ATNL10030290017 8.28 318.00 310.00 88 110 140.00 148.00 122.00 .40 1.64 778 80 70 600

ATNL10030290018 8.26 334.00 324.00 89 99 137.00 141.00 121.00 .40 1.62 778 80 70 600

ATNL10030290019 8.26 334.00 324.00 89 99 137.00 141.00 121.00 .40 1.62 778 80 70 600

ATNL10030290020 8.26 334.00 324.00 89 99 137.00 141.00 121.00 .40 1.62 778 80 70 600

ATNL10030290021 8.26 334.00 324.00 89 99 137.00 141.00 121.00 .40 1.62 778 80 70 600

ATNL10030290026 8.42 297.00 291.00 85 103 137.00 160.00 104.00 .34 1.40 778 80 70 600

ATNL10030290027 8.42 297.00 291.00 85 103 137.00 160.00 104.00 .34 1.40 778 80 70 600

OA # / PROJECT:   

D4533D4632

Item Code/Description

DATE:   

ASH POND
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3022

Customer: JR W HITING

Destination: ERIE MI

AGRUTEX 081

6/27/2019 REVISED

ASTM D5261 D4491 D4491 D4491 D6241 D475 D4355

Method Average Weight
Average Grab 

Tensile(MD)

Average Grab 

Tensile(CD)

Average 

Elongation 

(MD)

Average 

Elongation 

(CD)

Average Trap 

Tear (MD)

Average 

TRAP Tear 

(CD)

Water Flow 

Rate 
Permeability Permttivity

Average CBR 

Puncture

Apparent 

Opening 

Size    

UV Resist % 

Retained @ 

500 hrs 

Roll Length  

Units oz / yd
2

Lbs Lbs % % Lbs Lbs gpm / ft
2

cm/sec sec -1 Units: Lbs SIEVE *  % ret. FT

OA # / PROJECT:   

D4533D4632

Item Code/Description

DATE:   

ASH POND

ATNL10030290028 8.42 297.00 291.00 85 103 137.00 160.00 104.00 .34 1.40 778 80 70 600

ATNL10030290029 8.42 297.00 291.00 85 103 137.00 160.00 104.00 .34 1.40 778 80 70 600

ATNL10030290030 8.42 297.00 291.00 85 103 137.00 160.00 104.00 .34 1.40 778 80 70 600

ATNL10030290031 8.42 297.00 291.00 85 103 137.00 160.00 104.00 .34 1.40 778 80 70 600

ATNL10030290032 8.42 297.00 291.00 85 103 137.00 160.00 104.00 .34 1.40 778 80 70 600

ATNL10030290033 8.42 297.00 291.00 85 103 137.00 160.00 104.00 .34 1.40 778 80 70 600

ATNL10030290034 8.47 300.00 309.00 91 107 117.00 148.00 98.00 .33 1.32 778 80 70 600

ATNL10030290035 8.47 300.00 309.00 91 107 117.00 148.00 98.00 .33 1.32 778 80 70 600

ATNL10030290036 8.47 300.00 309.00 91 107 117.00 148.00 98.00 .33 1.32 778 80 70 600

ATNL10030290037 8.47 300.00 309.00 91 107 117.00 148.00 98.00 .33 1.32 778 80 70 600

ATNL10030290038 8.47 300.00 309.00 91 107 117.00 148.00 98.00 .33 1.32 778 80 70 600

ATNL10030290039 8.47 300.00 309.00 91 107 117.00 148.00 98.00 .33 1.32 778 80 70 600

ATNL10030290040 8.47 300.00 309.00 91 107 117.00 148.00 98.00 .33 1.32 778 80 70 600

ATNL10030290041 8.47 300.00 309.00 91 107 117.00 148.00 98.00 .33 1.32 778 80 70 600

ATNL10030290071 8.81 282.00 297.00 86 108 126.00 138.00 109.00 .37 1.46 830 80 70 600

ATNL10030290072 8.81 282.00 297.00 86 108 126.00 138.00 109.00 .37 1.46 830 80 70 600

ATNL10030290073 8.81 282.00 297.00 86 108 126.00 138.00 109.00 .37 1.46 830 80 70 600

ATNL10030290090 8.71 307.00 305.00 81 101 117.00 115.00 98.00 .31 1.31 830 80 70 600

ATNL10030290091 8.71 307.00 305.00 81 101 117.00 115.00 98.00 .31 1.31 830 80 70 600

ATNL10030290092 8.71 307.00 305.00 81 101 117.00 115.00 98.00 .31 1.31 830 80 70 600

ATNL10030290093 8.71 307.00 305.00 81 101 117.00 115.00 98.00 .31 1.31 830 80 70 600

ATNL10030290094 8.71 307.00 305.00 81 101 117.00 115.00 98.00 .31 1.31 830 80 70 600

ATNL10030290095 8.71 307.00 305.00 81 101 117.00 115.00 98.00 .31 1.31 830 80 70 600

ATNL10030290096 8.71 307.00 305.00 81 101 117.00 115.00 98.00 .31 1.31 830 80 70 600

ATNL10030290097 8.71 307.00 305.00 81 101 117.00 115.00 98.00 .31 1.31 830 80 70 600

ATNL10030290098 8.27 319.00 313.00 84 104 125.00 139.00 104.00 .31 1.39 830 80 70 600

ATNL10030290100 8.27 319.00 313.00 84 104 125.00 139.00 104.00 .31 1.39 830 80 70 600

ATNL10030290101 8.27 319.00 313.00 84 104 125.00 139.00 104.00 .31 1.39 830 80 70 600

ATNL10030290102 8.27 319.00 313.00 84 104 125.00 139.00 104.00 .31 1.39 830 80 70 600

ATNL10030290103 8.27 319.00 313.00 84 104 125.00 139.00 104.00 .31 1.39 830 80 70 600

ATNL10030290104 8.27 319.00 313.00 84 104 125.00 139.00 104.00 .31 1.39 830 80 70 600

ATNL10030290105 8.27 319.00 313.00 84 104 125.00 139.00 104.00 .31 1.39 830 80 70 641

ATNL10030290106 9.10 312.00 378.00 96 101 116.00 143.00 104.00 .33 1.39 822 80 70 600

ATNL10030290107 9.10 312.00 378.00 96 101 116.00 143.00 104.00 .33 1.39 822 80 70 600

ATNL10030290108 9.10 312.00 378.00 96 101 116.00 143.00 104.00 .33 1.39 822 80 70 600

ATNL10030290109 9.10 312.00 378.00 96 101 116.00 143.00 104.00 .33 1.39 822 80 70 600

ATNL10030290110 9.10 312.00 378.00 96 101 116.00 143.00 104.00 .33 1.39 822 80 70 600

ATNL10030290111 9.10 312.00 378.00 96 101 116.00 143.00 104.00 .33 1.39 822 80 70 600

ATNL10030290112 9.10 312.00 378.00 96 101 116.00 143.00 104.00 .33 1.39 822 80 70 600

ATNL10030290113 9.10 312.00 378.00 96 101 116.00 143.00 104.00 .33 1.39 822 80 70 600

ATNL10030290114 8.68 303.00 353.00 99 99 126.00 154.00 111.00 .33 1.48 822 80 70 600

ATNL10030290115 8.68 303.00 353.00 99 99 126.00 154.00 111.00 .33 1.48 822 80 70 600

ATNL10030290116 8.68 303.00 353.00 99 99 126.00 154.00 111.00 .33 1.48 822 80 70 600
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3022

Customer: JR W HITING

Destination: ERIE MI

AGRUTEX 081

6/27/2019 REVISED

ASTM D5261 D4491 D4491 D4491 D6241 D475 D4355

Method Average Weight
Average Grab 

Tensile(MD)

Average Grab 

Tensile(CD)

Average 

Elongation 

(MD)

Average 

Elongation 

(CD)

Average Trap 

Tear (MD)

Average 

TRAP Tear 

(CD)

Water Flow 

Rate 
Permeability Permttivity

Average CBR 

Puncture

Apparent 

Opening 

Size    

UV Resist % 

Retained @ 

500 hrs 

Roll Length  

Units oz / yd
2

Lbs Lbs % % Lbs Lbs gpm / ft
2

cm/sec sec -1 Units: Lbs SIEVE *  % ret. FT

OA # / PROJECT:   

D4533D4632

Item Code/Description

DATE:   

ASH POND

ATNL10030290117 8.68 303.00 353.00 99 99 126.00 154.00 111.00 .33 1.48 822 80 70 600

ATNL10030290118 8.68 303.00 353.00 99 99 126.00 154.00 111.00 .33 1.48 822 80 70 600

ATNL10030290119 8.68 303.00 353.00 99 99 126.00 154.00 111.00 .33 1.48 822 80 70 600

ATNL10030290120 8.68 303.00 353.00 99 99 126.00 154.00 111.00 .33 1.48 822 80 70 600

ATNL10030290121 8.68 303.00 353.00 99 99 126.00 154.00 111.00 .33 1.48 822 80 70 600

ATNL10030290122 8.51 285.00 303.00 93 96 119.00 150.00 112.00 .33 1.49 822 80 70 600

ATNL10030290123 8.51 285.00 303.00 93 96 119.00 150.00 112.00 .33 1.49 822 80 70 600

ATNL10030290124 8.51 285.00 303.00 93 96 119.00 150.00 112.00 .33 1.49 822 80 70 600

ATNL10030290125 8.51 285.00 303.00 93 96 119.00 150.00 112.00 .33 1.49 822 80 70 600

ATNL10030290126 8.51 285.00 303.00 93 96 119.00 150.00 112.00 .33 1.49 822 80 70 600

ATNL10030290127 8.51 285.00 303.00 93 96 119.00 150.00 112.00 .33 1.49 822 80 70 507

ATNL10030290129 8.51 285.00 303.00 93 96 119.00 150.00 112.00 .33 1.49 822 80 70 600

ATNL10030290130 8.58 275.00 297.00 92 99 119.00 126.00 125.00 .39 1.68 822 80 70 600

ATNL10030290131 8.58 275.00 297.00 92 99 119.00 126.00 125.00 .39 1.68 822 80 70 600

ATNL10030290132 8.58 275.00 297.00 92 99 119.00 126.00 125.00 .39 1.68 822 80 70 600
ATNL10030290135 8.58 275.00 297.00 92 99 119.00 126.00 125.00 .39 1.68 822 80 70 600

MIN 8.26 275.00 254.00 61.00 74.00 113.00 115.00 98.00 .30 1.31 736.00 80.00 70.00 98rolls

Mark Lockliear  

For Questions, Please Contact:   Lab Manager, Agru Andrews *  UV test results are based on  test performed

Mark Lockliear at TRI Environmental Laboratory on similar

Date:   6/27/2019 weight products with the same raw material

components per ASTM D-4355

Mark Lockliear, Lab Manager, Agru Andrews

3 of 3



APPENDIX F.3 

       10 oz/sy Geotextile QC Certificates 



SKAPS INDUSTRIES

SKAPS GE‐110
NON‐WOVEN GEOTEXTILE

PACKAGING

NOTES:

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

 2.      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.

3.      Maximum Average Roll Value (MaxARV)

      4.      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.

335 Athena Drive,

Athens, GA 30601

Ph: (706)‐354‐3700

Fax: (706)‐354‐3737

Email: contact@skaps.com

ASTM D 4751

ASTM D 4491

100 US Sieve 0.15 mm

SKAPS GE‐110 is a needle‐punched nonwoven geotextile made of 100% virgin polypropylene staple

fibers, which are formed into a random network for dimensional stability. SKAPS GE‐110 resists

ultraviolet deterioration, rotting, biological degradation, naturally encountered alkalis and acids.

Polypropylene is stable within the pH range of 2 to 13. 

SKAPS GE‐110 conforms to the Minimum Average Roll Values (MARV) listed below:

ASTM D 4632

PROPERTY TEST METHOD

Grab Tensile Strength

Grab Elongation

Trapezoid Tear Strength

ASTM D 4632

ASTM D 4533

0.94 sec-1

3055 l/min/m2

METRIC 

(MARV2)

100 lbs

ENGLISH

(MARV2)

50%

10 oz/yd2 339 g/m2

1.2 kN

50%

0.44 kN

270 lbs

UV Resistance

ASTM D 6241

110 mils

0.30 cm/sec

2.79 mm

0.30 cm/sec

725 lbs

0.94 sec-1

3.22 kN

75 gpm/ft2

70%/500 hrs.70%/500 hrs.ASTM D 4355

Water Flow4

Apparent Opening Size (AOS)3&4

Weight ASTM D‐5261

Thickness4 ASTM D‐5199

Permeability4 ASTM D 4491

CBR Puncture Resistance

Permittivity4 ASTM D 4491

Estimated Roll Weight ‐ lbs 620 lbs. 282 kg
950 Yd2

15 ft. x 570 ft. 4.58 m x 173.74 m

795.73 m2Area Per Roll

Roll Dimensions (W x L) 



SKAPS Industries (Nonwoven Division) Sales Office:

335, Athena Drive Engineered Synthetic Product Inc.
Athens, GA 30601 (U.S.A.) Phone: (770)564-1857

Phone (706) 354-3700 Fax (706) 354-3737 Fax: (770)564-1818

E-mail: contact@skaps.com

JMD Company

5401 Progress Blvd, P.O. Box 173

Bethel Park, PA, 15102
PO   : HQ1-080219-029

BOL : 071906

ASTM D 5261 oz/sy
 
(g/m

2
) 10.00 (339)

ASTM D 4632 lbs (kN) 270 (1.20)

ASTM D 4632 % 50

ASTM D 4533 lbs (kN) 100 (0.44)

ASTM D 6241 lbs (kN) 725 (3.22)

ASTM D 4491 sec
-1 0.94

ASTM D 4491 gpm/ft
2
(l/min/m

2
) 75 (3056)

ASTM D 4751 US Sieve (mm) 100 (0.15)

ASTM D 4355 %/hrs 70/500

Notes:

* At the time of manufacturing. Handling may change these properties.

KOUROSH SABZEVARI
QUALITY CONTROL MANAGER

www.espgeosynthetics.com

UV Resistance

UNITS

CBR Puncture

www.skaps.com

Weight

Permittivity*

Water Flow*

Grab Tensile 

AOS*

September 6, 2019

Trapezoidal Tear

Dear Sir/Madam:

This is to certify that SKAPS GE110 is a high quality needle-punched nonwoven geotextile made of

100% polypropylene staple fibers, randomly networked to form a high strength dimensionally stable

fabric. SKAPS GE110 resists ultraviolet deterioration, rotting, biological degradation. The fabric is

inert to commonly encountered soil chemicals. Polypropylene is stable within a pH range of 2 to 13.

SKAPS GE110 conforms  to the property values listed below:

M.A.R.V.                           

Minimum Average Roll Value
PROPERTY

Grab Elongation

TEST METHOD



Product : GE110-180

ROLL # WEIGHT MD TENSILE MD ELONG XMD TENSILE XMD ELONG MD TRAP XMD TRAP CBR PUNCTURE AOS WATER FLOW PERMITTIVITY

ASTM METHOD D5261 D4632 D4632 D4632 D4632 D4533 D4533 D6241 D4751 D4491 D4491

UNITS oz/sq yd lbs. % lbs % lbs. lbs lbs. US Sieve gpm/ft2 sec-1

TARGET 10.00 270 50 270 50 100 100 725 100 75 0.94

030642661 10.18 335 79 324 112 139 163 801 100 97 1.29

030654994 10.05 289 61 270 96 153 171 801 100 131 1.75

030657500 10.10 309 67 272 115 132 137 908 100 128 1.71

030657501 10.10 309 67 272 115 132 137 908 100 128 1.71

030657505 10.10 309 67 272 115 132 137 908 100 128 1.71

030657506 10.10 309 67 272 115 132 137 908 100 128 1.71

030657507 10.10 309 67 272 115 132 137 908 100 128 1.71

030657508 10.10 309 67 272 115 132 137 908 100 128 1.71

030657509 10.10 309 67 272 115 132 137 908 100 128 1.71

030657510 10.10 309 67 272 115 132 137 908 100 128 1.71

030657511 10.10 309 67 272 115 132 137 908 100 128 1.71

050556890 10.10 281 68 298 98 129 153 914 100 112 1.49

050556891 10.10 281 68 298 98 129 153 914 100 112 1.49

050556892 10.10 281 68 298 98 129 153 914 100 112 1.49

050556893 10.10 281 68 298 98 129 153 914 100 112 1.49

050556894 10.10 281 68 298 98 129 153 914 100 112 1.49

050556895 10.10 281 68 298 98 129 153 914 100 112 1.49

050556896 10.10 281 68 298 98 129 153 914 100 112 1.49

050556897 10.10 281 68 298 98 129 153 914 100 112 1.49

050556898 10.10 281 68 298 98 129 153 914 100 112 1.49

050556900 10.10 281 68 298 98 129 153 914 100 112 1.49

050556901 10.10 281 68 298 98 129 153 914 100 112 1.49

050556902 10.10 281 68 298 98 129 153 914 100 112 1.49

050556903 10.10 281 68 298 98 129 153 914 100 112 1.49

050556904 10.10 281 68 298 98 129 153 914 100 112 1.49

050556908 10.10 281 68 298 98 129 153 914 100 112 1.49

050557105 10.76 321 87 350 109 179 236 899 100 126 1.68

 * All values are MARV.
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Sales Order SO­079776
Customer Name Consumers Energy Company
Project Name Consumers Energy/ Whiting Project ­ Geotextile

Serial number Item Number Manufacturing 
date

Length

130507006 GEO­100E­EBC­E­00 10/13/2016 500.00
130507007 GEO­100E­EBC­E­00 10/13/2016 500.00
130507008 GEO­100E­EBC­E­00 10/13/2016 500.00
130507009 GEO­100E­EBC­E­00 10/13/2016 500.00
130507010 GEO­100E­EBC­E­00 10/13/2016 500.00
130507011 GEO­100E­EBC­E­00 10/13/2016 500.00
130507012 GEO­100E­EBC­E­00 10/13/2016 500.00
130507013 GEO­100E­EBC­E­00 10/13/2016 500.00
130507014 GEO­100E­EBC­E­00 10/13/2016 500.00
130507015 GEO­100E­EBC­E­00 10/13/2016 500.00
130507016 GEO­100E­EBC­E­00 10/13/2016 500.00
130507017 GEO­100E­EBC­E­00 10/13/2016 500.00
130507018 GEO­100E­EBC­E­00 10/13/2016 500.00
130507019 GEO­100E­EBC­E­00 10/13/2016 500.00
130507020 GEO­100E­EBC­E­00 10/13/2016 500.00
130507021 GEO­100E­EBC­E­00 10/13/2016 500.00
130507022 GEO­100E­EBC­E­00 10/13/2016 500.00
130507023 GEO­100E­EBC­E­00 10/13/2016 500.00
130507024 GEO­100E­EBC­E­00 10/13/2016 500.00
130507025 GEO­100E­EBC­E­00 10/13/2016 500.00
130507026 GEO­100E­EBC­E­00 10/13/2016 500.00
130507027 GEO­100E­EBC­E­00 10/13/2016 500.00
130507028 GEO­100E­EBC­E­00 10/13/2016 500.00
130507029 GEO­100E­EBC­E­00 10/13/2016 500.00
130507030 GEO­100E­EBC­E­00 10/13/2016 500.00
130507031 GEO­100E­EBC­E­00 10/13/2016 500.00
130507032 GEO­100E­EBC­E­00 10/13/2016 500.00
130507033 GEO­100E­EBC­E­00 10/13/2016 500.00
130507034 GEO­100E­EBC­E­00 10/13/2016 500.00
130507035 GEO­100E­EBC­E­00 10/13/2016 500.00
130507036 GEO­100E­EBC­E­00 10/13/2016 500.00
130507037 GEO­100E­EBC­E­00 10/13/2016 500.00
130507038 GEO­100E­EBC­E­00 10/13/2016 500.00
130507039 GEO­100E­EBC­E­00 10/13/2016 500.00
130507040 GEO­100E­EBC­E­00 10/13/2016 500.00
130507041 GEO­100E­EBC­E­00 10/13/2016 500.00
130507042 GEO­100E­EBC­E­00 10/13/2016 500.00
130507043 GEO­100E­EBC­E­00 10/13/2016 500.00
130507044 GEO­100E­EBC­E­00 10/13/2016 500.00
130507045 GEO­100E­EBC­E­00 10/13/2016 500.00
130507046 GEO­100E­EBC­E­00 10/13/2016 500.00
130507047 GEO­100E­EBC­E­00 10/13/2016 500.00
130507048 GEO­100E­EBC­E­00 10/13/2016 500.00
130507049 GEO­100E­EBC­E­00 10/13/2016 500.00
130507050 GEO­100E­EBC­E­00 10/13/2016 500.00
130507051 GEO­100E­EBC­E­00 10/13/2016 500.00
130507052 GEO­100E­EBC­E­00 10/13/2016 500.00
130507053 GEO­100E­EBC­E­00 10/13/2016 500.00
130507054 GEO­100E­EBC­E­00 10/13/2016 500.00
130507055 GEO­100E­EBC­E­00 10/13/2016 500.00
130507056 GEO­100E­EBC­E­00 10/13/2016 500.00
130507057 GEO­100E­EBC­E­00 10/13/2016 500.00
130507058 GEO­100E­EBC­E­00 10/13/2016 500.00
130507059 GEO­100E­EBC­E­00 10/14/2016 500.00
130507060 GEO­100E­EBC­E­00 10/14/2016 500.00
130507061 GEO­100E­EBC­E­00 10/14/2016 500.00
130507062 GEO­100E­EBC­E­00 10/14/2016 500.00
130507063 GEO­100E­EBC­E­00 10/14/2016 500.00
130507064 GEO­100E­EBC­E­00 10/14/2016 500.00
130507065 GEO­100E­EBC­E­00 10/14/2016 500.00
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Sales Order SO­079776
Customer Name Consumers Energy Company
Project Name Consumers Energy/ Whiting Project ­ Geotextile

Serial number Item Number Manufacturing 
date

Length

130507066 GEO­100E­EBC­E­00 10/14/2016 500.00
130507067 GEO­100E­EBC­E­00 10/14/2016 500.00
130507068 GEO­100E­EBC­E­00 10/14/2016 500.00
130507069 GEO­100E­EBC­E­00 10/14/2016 500.00
130507070 GEO­100E­EBC­E­00 10/14/2016 500.00
130507071 GEO­100E­EBC­E­00 10/14/2016 500.00
130507072 GEO­100E­EBC­E­00 10/14/2016 500.00
130507073 GEO­100E­EBC­E­00 10/14/2016 500.00
130507074 GEO­100E­EBC­E­00 10/14/2016 500.00
130507075 GEO­100E­EBC­E­00 10/14/2016 500.00
130507076 GEO­100E­EBC­E­00 10/14/2016 500.00
130507077 GEO­100E­EBC­E­00 10/14/2016 500.00
130507078 GEO­100E­EBC­E­00 10/14/2016 500.00
130507079 GEO­100E­EBC­E­00 10/14/2016 500.00
130507080 GEO­100E­EBC­E­00 10/14/2016 500.00
130507081 GEO­100E­EBC­E­00 10/14/2016 500.00
130507082 GEO­100E­EBC­E­00 10/14/2016 500.00
130507083 GEO­100E­EBC­E­00 10/14/2016 500.00
130507084 GEO­100E­EBC­E­00 10/14/2016 500.00
130507085 GEO­100E­EBC­E­00 10/14/2016 500.00
130507086 GEO­100E­EBC­E­00 10/14/2016 500.00
130507087 GEO­100E­EBC­E­00 10/14/2016 500.00
130507088 GEO­100E­EBC­E­00 10/14/2016 500.00
130507089 GEO­100E­EBC­E­00 10/14/2016 500.00
130507090 GEO­100E­EBC­E­00 10/14/2016 500.00
130507091 GEO­100E­EBC­E­00 10/14/2016 500.00
130507092 GEO­100E­EBC­E­00 10/14/2016 500.00
130507093 GEO­100E­EBC­E­00 10/14/2016 500.00
130507094 GEO­100E­EBC­E­00 10/14/2016 500.00
130507095 GEO­100E­EBC­E­00 10/14/2016 500.00
130507096 GEO­100E­EBC­E­00 10/14/2016 500.00
130507097 GEO­100E­EBC­E­00 10/14/2016 500.00
130507098 GEO­100E­EBC­E­00 10/14/2016 500.00
130507099 GEO­100E­EBC­E­00 10/14/2016 500.00
130507100 GEO­100E­EBC­E­00 10/14/2016 500.00
130507101 GEO­100E­EBC­E­00 10/14/2016 500.00
130507102 GEO­100E­EBC­E­00 10/14/2016 500.00
130507103 GEO­100E­EBC­E­00 10/14/2016 500.00
130507104 GEO­100E­EBC­E­00 10/14/2016 500.00
130507105 GEO­100E­EBC­E­00 10/14/2016 500.00
130507106 GEO­100E­EBC­E­00 10/14/2016 500.00
130507107 GEO­100E­EBC­E­00 10/14/2016 500.00
130507108 GEO­100E­EBC­E­00 10/14/2016 500.00
130507109 GEO­100E­EBC­E­00 10/14/2016 500.00
130507110 GEO­100E­EBC­E­00 10/14/2016 500.00
130507111 GEO­100E­EBC­E­00 10/14/2016 500.00
130507112 GEO­100E­EBC­E­00 10/14/2016 500.00
130507113 GEO­100E­EBC­E­00 10/14/2016 500.00
130507114 GEO­100E­EBC­E­00 10/14/2016 500.00
130507115 GEO­100E­EBC­E­00 10/14/2016 500.00
130507116 GEO­100E­EBC­E­00 10/14/2016 500.00
130507117 GEO­100E­EBC­E­00 10/14/2016 500.00
130507118 GEO­100E­EBC­E­00 10/14/2016 500.00
130507119 GEO­100E­EBC­E­00 10/14/2016 500.00
130507120 GEO­100E­EBC­E­00 10/14/2016 500.00
130507121 GEO­100E­EBC­E­00 10/14/2016 500.00
130507122 GEO­100E­EBC­E­00 10/14/2016 500.00
130507123 GEO­100E­EBC­E­00 10/14/2016 500.00
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Oct/21/2016

SO−079776 GEO−100E−EBC−E−00

Page 1 of 4

Sales Order No. BOL NumberCustomer Name Project Location Product Name

Report Date:

Roll Number

GSE Environmental, LLC

Erie MI US

Mass per
Unit Area

ASTM
D5261
(oz/yd²)

ASTM
D4491

Water Flow
Rate

(gpm/ft²)

ASTM
D4491

Permittivity
(sec−1)

ASTM
D4751 AOS

(mm)

ASTM
D4632 Grab

Strength
(lbs) MD

ASTM
D4632 Grab

Strength
(lbs) TD

ASTM
D4632 Grab
Elongation

(%) MD

ASTM
D4632 Grab
Elongation

(%) TD

ASTM
D4533

Trapezoidal
Tear (lbs)

MD

ASTM
D4533

Trapezoidal
Tear (lbs)

TD

ASTM
D6241 CBR

Puncture
(lbs)

ROLL TEST DATA REPORT

Consumers Energy Company

130507006 10.5 106 1.42 0.150 320 420 146 237 146 237 873

130507007 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507008 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507009 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507010 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507011 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507012 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507013 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507014 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507015 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507016 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507017 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507018 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507019 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507020 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507021 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507022 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507023 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507024 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507025 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507026 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507027 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507028 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507029 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507030 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507031 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507032 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507033 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507034 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507035 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507036 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507037 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507038 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507039 10.5 119 1.59 0.150 305 368 86 91 220 346 891
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SO−079776 GEO−100E−EBC−E−00

Page 2 of 4

Sales Order No. BOL NumberCustomer Name Project Location Product Name

Report Date:

Roll Number

GSE Environmental, LLC

Erie MI US

Mass per
Unit Area

ASTM
D5261
(oz/yd²)

ASTM
D4491

Water Flow
Rate

(gpm/ft²)

ASTM
D4491

Permittivity
(sec−1)

ASTM
D4751 AOS

(mm)

ASTM
D4632 Grab

Strength
(lbs) MD

ASTM
D4632 Grab

Strength
(lbs) TD

ASTM
D4632 Grab
Elongation

(%) MD

ASTM
D4632 Grab
Elongation

(%) TD

ASTM
D4533

Trapezoidal
Tear (lbs)

MD

ASTM
D4533

Trapezoidal
Tear (lbs)

TD

ASTM
D6241 CBR

Puncture
(lbs)

ROLL TEST DATA REPORT

Consumers Energy Company

130507040 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507041 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507042 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507043 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507044 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507045 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507046 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507047 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507048 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507049 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507050 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507051 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507052 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507053 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507054 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507055 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507056 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507057 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507058 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507059 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507060 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507061 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507062 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507063 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507064 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507065 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507066 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507067 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507068 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507069 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507070 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507071 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507072 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507073 10.5 119 1.59 0.150 305 368 86 91 220 346 891
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Oct/21/2016

SO−079776 GEO−100E−EBC−E−00

Page 3 of 4

Sales Order No. BOL NumberCustomer Name Project Location Product Name

Report Date:

Roll Number

GSE Environmental, LLC

Erie MI US

Mass per
Unit Area

ASTM
D5261
(oz/yd²)

ASTM
D4491

Water Flow
Rate

(gpm/ft²)

ASTM
D4491

Permittivity
(sec−1)

ASTM
D4751 AOS

(mm)

ASTM
D4632 Grab

Strength
(lbs) MD

ASTM
D4632 Grab

Strength
(lbs) TD

ASTM
D4632 Grab
Elongation

(%) MD

ASTM
D4632 Grab
Elongation

(%) TD

ASTM
D4533

Trapezoidal
Tear (lbs)

MD

ASTM
D4533

Trapezoidal
Tear (lbs)

TD

ASTM
D6241 CBR

Puncture
(lbs)

ROLL TEST DATA REPORT

Consumers Energy Company

130507074 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507075 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507076 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507077 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507078 10.5 119 1.59 0.150 305 368 86 91 220 346 891

130507079 10.6 118 1.58 0.150 299 326 90 88 237 334 797

130507080 10.6 118 1.58 0.150 299 326 90 88 237 334 797

130507081 10.6 118 1.58 0.150 299 326 90 88 237 334 797

130507082 10.6 118 1.58 0.150 299 326 90 88 237 334 797

130507083 10.6 118 1.58 0.150 299 326 90 88 237 334 797

130507084 10.6 118 1.58 0.150 299 326 90 88 237 334 797

130507085 10.6 118 1.58 0.150 299 326 90 88 237 334 797

130507086 10.6 118 1.58 0.150 299 326 90 88 237 334 797

130507087 10.6 118 1.58 0.150 299 326 90 88 237 334 797

130507088 10.6 118 1.58 0.150 299 326 90 88 237 334 797

130507089 10.6 118 1.58 0.150 299 326 90 88 237 334 797

130507090 10.6 118 1.58 0.150 299 326 90 88 237 334 797

130507091 10.8 118 1.58 0.150 310 368 94 93 157 147 797

130507092 10.8 118 1.58 0.150 310 368 94 93 157 147 797

130507093 10.8 118 1.58 0.150 310 368 94 93 157 147 797

130507094 10.8 118 1.58 0.150 310 368 94 93 157 147 797

130507095 10.8 118 1.58 0.150 310 368 94 93 157 147 797

130507096 10.8 118 1.58 0.150 310 368 94 93 157 147 797

130507097 10.8 118 1.58 0.150 310 368 94 93 157 147 797

130507098 10.8 118 1.58 0.150 310 368 94 93 157 147 797

130507099 10.8 118 1.58 0.150 310 368 94 93 157 147 797

130507100 10.8 118 1.58 0.150 310 368 94 93 157 147 797

130507101 10.8 118 1.58 0.150 310 368 94 93 157 147 797

130507102 10.8 118 1.58 0.150 310 368 94 93 157 147 797

130507103 10.8 118 1.58 0.150 310 368 94 93 157 147 797

130507104 10.8 118 1.58 0.150 310 368 94 93 157 147 797

130507105 10.8 118 1.58 0.150 310 368 94 93 157 147 797

130507106 10.8 118 1.58 0.150 310 368 94 93 157 147 797

130507107 10.8 118 1.58 0.150 310 368 94 93 157 147 797
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SO−079776 GEO−100E−EBC−E−00
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Sales Order No. BOL NumberCustomer Name Project Location Product Name

Report Date:

Roll Number

GSE Environmental, LLC

Erie MI US

Mass per
Unit Area

ASTM
D5261
(oz/yd²)

ASTM
D4491

Water Flow
Rate

(gpm/ft²)

ASTM
D4491

Permittivity
(sec−1)

ASTM
D4751 AOS

(mm)

ASTM
D4632 Grab

Strength
(lbs) MD

ASTM
D4632 Grab

Strength
(lbs) TD

ASTM
D4632 Grab
Elongation

(%) MD

ASTM
D4632 Grab
Elongation

(%) TD

ASTM
D4533

Trapezoidal
Tear (lbs)

MD

ASTM
D4533

Trapezoidal
Tear (lbs)

TD

ASTM
D6241 CBR

Puncture
(lbs)

ROLL TEST DATA REPORT

Consumers Energy Company

130507108 10.8 118 1.58 0.150 310 368 94 93 157 147 797

130507109 10.8 118 1.58 0.150 310 368 94 93 157 147 797

130507110 10.8 118 1.58 0.150 310 368 94 93 157 147 797

130507111 10.8 118 1.58 0.150 310 368 94 93 157 147 797

130507112 10.8 118 1.58 0.150 310 368 94 93 157 147 797

130507113 10.8 118 1.58 0.150 310 368 94 93 157 147 797

130507114 10.8 118 1.58 0.150 310 368 94 93 157 147 797

130507115 10.8 118 1.58 0.150 310 368 94 93 157 147 797

130507116 10.8 118 1.58 0.150 310 368 94 93 157 147 797

130507117 10.8 118 1.58 0.150 310 368 94 93 157 147 797

130507118 10.8 118 1.58 0.150 310 368 94 93 157 147 797

130507119 10.8 118 1.58 0.150 310 368 94 93 157 147 797

130507120 10.8 118 1.58 0.150 310 368 94 93 157 147 797

130507121 10.8 118 1.58 0.150 310 368 94 93 157 147 797

130507122 10.8 118 1.58 0.150 310 368 94 93 157 147 797

130507123 10.8 118 1.58 0.150 310 368 94 93 157 147 797

19103 Gundle Road
 Houston, TX 77073

Laboratory Manager

This test report shall not be reproduced, except in full, without written approval of the laboratory. GSE−8.2.4−029 Rev01 − − 02/10



 
 
 
        1245 Eastland Avenue 
        Kingstree, SC 29556 
        Phone 843-382-4603 
        Fax     843-382-4604 
 
Date: October 21, 2016 
 
Project: # 79776 
 
Ref:  Ultraviolet (UV) Resistance  
 
To Whom It May Concern: 
 
The resistance of nonwoven needle punched geotextiles to ultraviolet light depends primarily on 
antioxident and carbon black package mixed with resin to prepare a formulation for fiber extrusion.  As 
long as this formulation remains the same the UV resistance of a geotextiles does not change.  Therefore, 
GSE performs UV testing only once per resin formulation.  The testing is performed according to ASTM 
Test Method D 4355 and results are included on GSE geotextile specification sheet.  Currently, all GSE 
geotextiles meet or exceed a value of 70% strength retained after 500 hours of UV exposure.  GSE will 
meet or exceed this value for the referenced project. 
 
Although GSE geotextiles are manufactured using one of the best available antioxident packages, we 
recommend covering the geotextiles within 30 days of exposure to direct Sunlight.  This period does not 
include time during which geotextiles rolls remain on site covered in black shrink-wrap.  Our 
recommendation is based on UV performance data published in technical literature indicating geotextile 
strength can decrease sharply after prolonged exposure to Sunlight. 
 
 
 

 
Mauricio Ossa 
Director of Global Quality  



APPENDIX F.4 

   Bridge Lift Geotextile QC Certificates 



 

FGS000049 
ETQR10 

 
 
 
Mirafi® HP570 geotextile is composed of high-tenacity polypropylene yarns, which are 
woven into a network such that the yarns retain their relative position. Mirafi® HP570 
geotextile is inert to biological degradation and resistant to naturally encountered 
chemicals, alkalis, and acids.  

Mechanical Properties Test Method Unit 
Minimum Average  

Roll Value 
MD CD 

Tensile Strength (at ultimate) ASTM D 4595 kN/m (lbs/ft) 70.0(4800) 70.0 (4800) 
Tensile Strength (at 2% strain) ASTM D 4595 kN/m (lbs/ft) 14.0 (960) 19.3 (1320) 
Tensile Strength (at 5% strain) ASTM D 4595 kN/m (lbs/ft) 35.0 (2400) 39.4 (2700) 

Tensile Strength (at 10% strain) ASTM D 4595 kN/m (lbs/ft) 70.0 (4800) 70.0 (4800) 
Factory Seam Strength ASTM D 4884 kN/m (lbs/ft) 43.8 (3000) 

Flow Rate ASTM D 4491 l/min/m2 
(gal/min/ft2) 

1222 
(30) 

Permeability ASTM D 4491 cm/sec 0.05 
Permittivity ASTM D 4491 sec-1 0.40 

Apparent Opening Size (AOS)1 ASTM D 4751 mm 
(U.S. Sieve)

0.60 
(30) 

UV Resistance (at 500 hours) ASTM D 4355 % strength 
retained 80 

 

1 ASTM D 4751: AOS is a Maximum Opening Diameter Value 
NOTE: To obtain Secant Modulus, divide tensile strength by the appropriate strain level 
 (i.e. Secant Modulus at 5% = 2400/0.05 = 48000 lb/ft) 
 

Physical Properties Test Method Unit Typical Value 
Mass/Unit Area ASTM D 5261 g/m2 (oz/yd2) 475 (14.0) 

Roll Dimensions (length x width)  -- m (ft) 4.5 (15) x 91 (300) 
Roll Area  -- m2 (yd2) 418 (500) 

Estimated Roll Weight  --- kg (lbs) 215 (475) 
 
Disclaimer:  TenCate assumes no liability for the accuracy or completeness of this information or for the ultimate use by 
the purchaser.  TenCate disclaims any and all express, implied, or statutory standards, warranties or guarantees, 
including without limitation any implied warranty as to merchantability or fitness for a particular purpose or arising from a 
course of dealing or usage of trade as to any equipment, materials, or information furnished herewith.  This document 
should not be construed as engineering advice. 
 

Mirafi® HP570 



TerraTex® HPG-57
TerraTex® HPG-57 is a polypropylene woven fabric. This engineered geotextile is stabilized to resist
degradation due to ultraviolet exposure. It is resistant to commonly encountered soil chemicals, mildew and
insects, and is non-biodegradable. Polypropylene is stable within a pH range of 2 to 13, making it one of the
most stable polymers available for geotextiles today. TerraTex® HPG-57 is manufactured to meet the
following minimum average roll values:

PROPERTY TEST METHOD ENGLISH METRIC

Wide Width Tensile (Ultimate) ASTM D4595 4,800 x 4,800 lbs/ft 70.0 x 70.0 kN/m

Wide Width Tensile (2% Strain) ASTM D4595 960 x 1,320 lbs/ft 14.0 x 19.3 kN/m

Wide Width Tensile (5% Strain) ASTM D4595 2,400 x 2,700 lbs/ft 35.0 x 39.4 kN/m

Permittivity 1 ASTM D4491 0.400 sec-1 0.400 sec-1

Water Flow Rate 1 ASTM D4491 30 gpm/ft2 1,222 Lpm/m2

AOS 1 , 2 ASTM D4751 30 US Std. Sieve 0.600 mm

UV Resistance ASTM D4355 80 % @ 500 hrs 80 % @ 500 hrs

1   At the time of manufacturing. Handling, storage, and shipping may change these properties.
2   Value represents maximum average roll value.

815 Buxton Street | Winston Salem, NC | 27101

PH: 888.239.4539 | FAX: 336.747.1652

www.HanesGeo.com

DISCLAIMER: Descriptions regarding the products described herein are based solely upon information provided by the manufacturer and are provided for informational purposes
only. NOTHING CONTAINED HEREIN SHOULD BE CONSTRUED AS CREATING AN EXPRESSED OR IMPLIED WARRANTY, INCLUDING WARRANTIES OF
MERCHANTABILITY AND FITNESS, EACH OF WHICH IS HEREBY DISCLAIMED. THERE ARE NO WARRANTIES THAT EXTEND BEYOND THE DESCRIPTION ON THE
FACE HEREOF. The final determination as to the suitability of any product of Hanes Geo Components in any particular application rests solely with the user. Hanes Geo
Components reserves the right to alter or modify its products and descriptions at any time without notice. 

11/20/2018





 

 

APPENDIX G 

Density Testing 
  



Max. Dry Dens. Opt. Mois.
Curve No. (pcf) (%)

SF-01 128.6 8.2
SF-02 133.0 8.3
SF-03 128.2 9.8
SF-04 131.9 9.1

CS-01 112.4 8.9

RB-01 139.0 8.4

RB=Road Base
CS=Class IIA/IIIA
SF=Structural Fill



SUMMARY OF FIELD MOISTURE-DENSITY TEST RESULTS
Culvert Sand

CEC J.R. Whiting Ponds 1 and 2 Closure

In-Situ Values Variance
Reference Maximum Optimum Wet Moisture Dry From

Test Date Lift Test Additional Curve Dry Density Moisture Density Content Density Relative Optimum Pass/
No. Tested Test Location No. Type* Test(s)* Number (pcf) Content (%) (pcf) (%) (pcf) Compaction Moisture (%) Fail Remarks

90% (Min.) -2 to +3%
CSDT-1 6/24/2019 Access Culvert 1 N NA CS-01 112.4 8.9 112.2 10.2 101.8 90.6% 1.3 Pass See Daily Field Form 

--
--
--
--

Average (passing tests only): 112.2 10.2 101.8 90.6% 1.3
*N = in-situ nuclear moisture-density test per ASTM D6938
 MC = in-situ moisture content test per ASTM D2216

Modified Proctor Compaction Data

Specification:
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SUMMARY OF FIELD MOISTURE-DENSITY TEST RESULTS
Structural Fill

CEC J.R. Whiting Ponds 1 and 2 Closure

In-Situ Values Variance
Reference Maximum Optimum Wet Moisture Dry From

Test Date Lift Test Additional Curve Dry Density Moisture Density Content Density Relative Optimum Pass/
No. Tested Test Location No. Type* Test(s)* Number (pcf) Content (%) (pcf) (%) (pcf) Compaction Moisture (%) Fail Remarks

90% (Min.) -3 to +3%
SFDT-1 7/18/2019 Pond 1 1 N NA SF-3 128.2 9.8 132.7 12.8 117.6 91.8% 3.0 Pass See Daily Field Form 
SFDT-2 7/18/2019 Pond 1 1 N NA SF-3 128.2 9.8 135.8 12.4 120.8 94.2% 2.6 Pass See Daily Field Form 
SFDT-3 7/18/2019 Pond 1 1 N NA SF-3 128.2 9.8 135.8 11.0 122.3 95.4% 1.2 Pass See Daily Field Form 
SFDT-4 7/19/2019 Pond 1 1 N NA SF-3 128.2 9.8 137.9 10.4 124.9 97.4% 0.6 Pass See Daily Field Form 
SFDT-5 7/19/2019 Pond 1 1 N NA SF-3 128.2 9.8 139.3 10.9 125.6 98.0% 1.1 Pass See Daily Field Form 
SFDT-6 7/19/2019 Pond 1 1 N NA SF-3 128.2 9.8 138.8 9.5 126.8 98.9% -0.3 Pass See Daily Field Form 
SFDT-7 7/19/2019 Pond 1 1 N NA SF-3 128.2 9.8 137.0 11.1 123.3 96.2% 1.3 Pass See Daily Field Form 
SFDT-10 7/23/2019 Pond 1 2 N NA SF-1 128.6 8.2 131.1 10.8 118.3 92.0% 2.6 Pass See Daily Field Form 
SFDT-11 7/23/2019 Pond 1 2 N NA SF-2 133.0 8.3 144.2 11.0 129.9 97.7% 2.7 Pass See Daily Field Form 
SFDT-12 7/23/2019 Pond 1 2 N NA SF-2 133.0 8.3 142.6 11.0 128.5 96.6% 2.7 Pass See Daily Field Form 
SFDT-13 7/24/2019 Pond 1 1 N NA SF-2 133.0 8.3 140.7 10.5 127.3 95.7% 2.2 Pass See Daily Field Form 
SFDT-14 7/24/2019 Pond 1 1 N NA SF-2 133.0 8.3 142.1 11.0 128.0 96.3% 2.7 Pass See Daily Field Form 
SFDT-15 7/24/2019 Pond 1 1 N NA SF-2 133.0 8.3 138.5 10.6 125.2 94.2% 2.3 Pass See Daily Field Form 
SFDT-16 7/24/2019 Pond 1 2 N NA SF-3 128.2 9.8 136.6 11.6 122.4 95.5% 1.8 Pass See Daily Field Form 
SFDT-17 7/24/2019 Pond 1 2 N NA SF-3 128.2 9.8 133.2 12.1 118.8 92.7% 2.3 Pass See Daily Field Form 
SFDT-18 7/24/2019 Pond 1 2 N NA SF-3 128.2 9.8 137.9 11.9 123.2 96.1% 2.1 Pass See Daily Field Form 
SFDT-19 7/25/2019 Pond 1 1 N NA SF-2 133.0 8.3 136.9 9.8 124.7 93.7% 1.5 Pass See Daily Field Form 
SFDT-20 7/25/2019 Pond 1 1 N NA SF-2 133.0 8.3 138.4 10.0 125.8 94.6% 1.7 Pass See Daily Field Form 
SFDT-21 7/26/2019 Pond 1 1 N NA SF-2 133.0 8.3 139.3 9.4 127.3 95.7% 1.1 Pass See Daily Field Form 
SFDT-22 7/26/2019 Pond 1 3 N NA SF-2 133.0 8.3 137.8 9.9 125.4 94.3% 1.6 Pass See Daily Field Form 
SFDT-24 7/29/2019 Pond 1 3 N NA SF-2 133.0 8.3 139.3 5.8 131.7 99.0% -2.5 Pass See Daily Field Form 
SFDT-25 7/30/2019 Pond 1 4 N NA SF-2 133.0 8.3 142.0 8.9 130.4 98.0% 0.6 Pass See Daily Field Form 
SFDT-26 7/30/2019 Pond 1 4 N NA SF-2 133.0 8.3 139.3 9.4 127.3 95.7% 1.1 Pass See Daily Field Form 
SFDT-28 7/31/2019 Pond 1 2 N NA SF-4 131.9 9.1 138.5 9.2 126.8 96.2% 0.1 Pass See Daily Field Form 
SFDT-29 7/31/2019 Pond 1 2 N NA SF-4 131.9 9.1 139.9 11.3 125.7 95.3% 2.2 Pass See Daily Field Form 
SFDT-30 7/31/2019 Pond 1 2 N NA SF-4 131.9 9.1 140.8 11.6 126.2 95.7% 2.5 Pass See Daily Field Form 
SFDT-31 8/1/2019 Pond 1 3 N NA SF-4 131.9 9.1 138.7 9.6 126.6 95.9% 0.5 Pass See Daily Field Form 
SFDT-32 8/1/2019 Pond 1 3 N NA SF-4 131.9 9.1 136.5 9.1 125.1 94.9% 0.0 Pass See Daily Field Form 
SFDT-33 8/1/2019 Pond 1 3 N NA SF-4 131.9 9.1 139.1 8.7 128.0 97.0% -0.4 Pass See Daily Field Form 
SFDT-34 8/2/2019 Pond 1 4 N NA SF-4 131.9 9.1 132.7 9.2 121.5 92.1% 0.1 Pass See Daily Field Form 
SFDT-35 8/2/2019 Pond 1 4 N NA SF-3 128.2 9.8 137.6 12.3 122.5 95.6% 2.5 Pass See Daily Field Form 
SFDT-36 8/2/2019 Pond 1 4 N NA SF-4 131.9 9.1 134.6 11.9 120.3 91.2% 2.8 Pass See Daily Field Form 
SFDT-37 8/3/2019 Pond 1 5 N NA SF-4 131.9 9.1 137.2 10.1 124.6 94.5% 1.0 Pass See Daily Field Form 
SFDT-38 8/3/2019 Pond 1 5 N NA SF-4 131.9 9.1 140.1 9.0 128.5 97.4% -0.1 Pass See Daily Field Form 

Modified Proctor Compaction Data

Specification:
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SUMMARY OF FIELD MOISTURE-DENSITY TEST RESULTS
Structural Fill

CEC J.R. Whiting Ponds 1 and 2 Closure

In-Situ Values Variance
Reference Maximum Optimum Wet Moisture Dry From

Test Date Lift Test Additional Curve Dry Density Moisture Density Content Density Relative Optimum Pass/
No. Tested Test Location No. Type* Test(s)* Number (pcf) Content (%) (pcf) (%) (pcf) Compaction Moisture (%) Fail Remarks

90% (Min.) -3 to +3%

Modified Proctor Compaction Data

Specification:

SFDT-39 8/3/2019 Pond 1 5 N NA SF-4 131.9 9.1 134.9 9.5 123.2 93.4% 0.4 Pass See Daily Field Form 
SFDT-40 8/5/2019 Pond 1 5 N NA SF-2 133.0 8.3 144.5 10.9 130.3 98.0% 2.6 Pass See Daily Field Form 
SFDT-41 8/5/2019 Pond 1 5 N NA SF-2 133.0 8.3 139.9 11.2 125.8 94.6% 2.9 Pass See Daily Field Form 
SFDT-42 8/5/2019 Pond 1 5 N NA SF-4 131.9 9.1 141.2 10.8 127.4 96.6% 1.7 Pass See Daily Field Form 
SFDT-43 8/5/2019 Pond 1 5 N NA SF-4 131.9 9.1 143.7 9.6 131.1 99.4% 0.5 Pass See Daily Field Form 
SFDT-44 8/7/2019 Pond 1 6 N NA SF-3 128.2 9.8 136.4 12.5 121.2 94.6% 2.7 Pass See Daily Field Form 
SFDT-45 8/7/2019 Pond 1 6 N NA SF-3 128.2 9.8 135.6 12.2 120.9 94.3% 2.4 Pass See Daily Field Form 
SFDT-46 8/7/2019 Pond 1 6 N NA SF-3 128.2 9.8 138.1 11.9 123.4 96.3% 2.1 Pass See Daily Field Form 
SFDT-47 8/7/2019 Pond 1 6 N NA SF-3 128.2 9.8 139.4 12.7 123.7 96.5% 2.9 Pass See Daily Field Form 
SFDT-48 8/7/2019 Pond 1 6 N NA SF-3 128.2 9.8 131.8 12.3 117.4 91.5% 2.5 Pass See Daily Field Form 
SFDT-49 8/7/2019 Pond 1 6 N NA SF-3 128.2 9.8 133.3 11.8 119.2 93.0% 2.0 Pass See Daily Field Form 
SFDT-50 8/8/2019 Pond 2 1 N NA SF-4 131.9 9.1 141.6 9.2 129.7 98.3% 0.1 Pass See Daily Field Form 
SFDT-51 8/8/2019 Pond 2 1 N NA SF-4 131.9 9.1 141.2 9.8 128.6 97.5% 0.7 Pass See Daily Field Form 
SFDT-52 8/9/2019 Pond 2 1 N NA SF-3 128.2 9.8 126.0 9.2 115.4 90.0% -0.6 Pass See Daily Field Form 
SFDT-53 8/12/2019 Pond 2 1 N NA SF-3 128.2 9.8 130.4 10.0 118.5 92.5% 0.2 Pass See Daily Field Form 
SFDT-54 8/12/2019 Pond 2 1 N NA SF-3 128.2 9.8 129.5 9.8 117.9 92.0% 0.0 Pass See Daily Field Form 
SFDT-55 8/16/2019 Pond 2 1 N NA SF-4 131.9 9.1 141.9 9.0 130.2 98.7% -0.1 Pass See Daily Field Form 
SFDT-56 8/16/2019 Pond 2 1 N NA SF-4 131.9 9.1 138.7 9.9 126.2 95.7% 0.8 Pass See Daily Field Form 
SFDT-57 8/16/2019 Pond 2 1 N NA SF-4 131.9 9.1 142.3 10.5 128.8 97.6% 1.4 Pass See Daily Field Form 
SFDT-58 8/16/2019 Pond 2 2 N NA SF-4 131.9 9.1 140.6 10.1 127.7 96.8% 1.0 Pass See Daily Field Form 
SFDT-59 8/16/2019 Pond 2 2 N NA SF-4 131.9 9.1 139.8 9.8 127.3 96.5% 0.7 Pass See Daily Field Form 
SFDT-60 8/16/2019 Pond 2 3 N NA SF-3 128.2 9.8 129.3 11.0 116.5 90.9% 1.2 Pass See Daily Field Form 
SFDT-61 8/16/2019 Pond 2 3 N NA SF-3 128.2 9.8 129.1 10.6 116.7 91.1% 0.8 Pass See Daily Field Form 
SFDT-62 8/17/2019 Pond 2 2 N NA SF-4 131.9 9.1 141.3 8.9 129.8 98.4% -0.2 Pass See Daily Field Form 
SFDT-63 8/17/2019 Pond 2 2 N NA SF-4 131.9 9.1 140.1 9.2 128.3 97.3% 0.1 Pass See Daily Field Form 
SFDT-64 8/17/2019 Pond 2 3 N NA SF-4 131.9 9.1 139.6 8.8 128.3 97.3% -0.3 Pass See Daily Field Form 
SFDT-65 8/17/2019 Pond 2 3 N NA SF-4 131.9 9.1 140.8 10.0 128.0 97.0% 0.9 Pass See Daily Field Form 
SFDT-66 8/20/2019 Pond 2 1 N NA SF-4 131.9 9.1 132.6 10.8 119.7 90.7% 1.7 Pass See Daily Field Form 
SFDT-67 8/20/2019 Pond 2 1 N NA SF-4 131.9 9.1 132.8 10.2 120.5 91.4% 1.1 Pass See Daily Field Form 
SFDT-68 8/20/2019 Pond 2 1 N NA SF-4 131.9 9.1 132.2 9.8 120.4 91.3% 0.7 Pass See Daily Field Form 
SFDT-69 8/20/2019 Pond 2 1 N NA SF-4 131.9 9.1 131.3 9.3 120.1 91.1% 0.2 Pass See Daily Field Form 
SFDT-70 8/23/2019 Pond 2 2 N NA SF-4 131.9 9.1 134.8 10.6 121.9 92.4% 1.5 Pass See Daily Field Form 
SFDT-71 8/23/2019 Pond 2 2 N NA SF-4 131.9 9.1 133.8 10.2 121.4 92.1% 1.1 Pass See Daily Field Form 
SFDT-72 8/26/2019 Pond 2 2 N NA SF-4 131.9 9.1 139.4 10.4 126.3 95.7% 1.3 Pass See Daily Field Form 
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SUMMARY OF FIELD MOISTURE-DENSITY TEST RESULTS
Structural Fill

CEC J.R. Whiting Ponds 1 and 2 Closure

In-Situ Values Variance
Reference Maximum Optimum Wet Moisture Dry From

Test Date Lift Test Additional Curve Dry Density Moisture Density Content Density Relative Optimum Pass/
No. Tested Test Location No. Type* Test(s)* Number (pcf) Content (%) (pcf) (%) (pcf) Compaction Moisture (%) Fail Remarks

90% (Min.) -3 to +3%

Modified Proctor Compaction Data

Specification:

SFDT-73 8/26/2019 Pond 2 2 N NA SF-4 131.9 9.1 141.6 10.8 127.8 96.9% 1.7 Pass See Daily Field Form 
SFDT-74 8/26/2019 Pond 2 2 N NA SF-4 131.9 9.1 140.9 10.3 127.7 96.8% 1.2 Pass See Daily Field Form 
SFDT-75 8/26/2019 Pond 2 2 N NA SF-4 131.9 9.1 139.2 11.0 125.4 95.1% 1.9 Pass See Daily Field Form 
SFDT-76 8/29/2019 Pond 2 1 N NA SF-4 131.9 9.1 140.3 11.1 126.3 95.7% 2.0 Pass See Daily Field Form 
SFDT-77 8/29/2019 Pond 2 2 N NA SF-4 131.9 9.1 141.1 10.8 127.3 96.5% 1.7 Pass See Daily Field Form 
SFDT-78 8/29/2019 Pond 2 3 N NA SF-2 133.0 8.3 144.3 8.7 132.8 99.8% 0.4 Pass See Daily Field Form 
SFDT-79 8/29/2019 Pond 2 3 N NA SF-2 133.0 8.3 139.4 9.7 127.1 95.5% 1.4 Pass See Daily Field Form 
SFDT-80 8/29/2019 Pond 2 3 N NA SF-2 133.0 8.3 140.7 10.6 127.2 95.7% 2.3 Pass See Daily Field Form 
SFDT-81 8/29/2019 Pond 2 3 N NA SF-2 133.0 8.3 139.5 9.9 126.9 95.4% 1.6 Pass See Daily Field Form 
SFDT-82 8/29/2019 Pond 2 3 N NA SF-2 133.0 8.3 138.8 9.3 127.0 95.5% 1.0 Pass See Daily Field Form 
SFDT-83 8/29/2019 Pond 2 3 N NA SF-2 133.0 8.3 139.8 11.0 125.9 94.7% 2.7 Pass See Daily Field Form 
SFDT-84 8/29/2019 Pond 2 2 N NA SF-4 131.9 9.1 139.2 12.0 124.3 94.2% 2.9 Pass See Daily Field Form 
SFDT-85 8/29/2019 Pond 2 3 N NA SF-4 131.9 9.1 141.6 11.3 127.2 96.5% 2.2 Pass See Daily Field Form 
SFDT-86 8/29/2019 Pond 2 4 N NA SF-4 131.9 9.1 139.7 10.1 126.9 96.2% 1.0 Pass See Daily Field Form 
SFDT-87 8/29/2019 Pond 2 4 N NA SF-4 131.9 9.1 140.2 10.2 127.2 96.5% 1.1 Pass See Daily Field Form 
SFDT-88 8/29/2019 Pond 2 4 N NA SF-4 131.9 9.1 139.8 11.8 125.0 94.8% 2.7 Pass See Daily Field Form 
SFDT-89 8/29/2019 Pond 2 4 N NA SF-4 131.9 9.1 139.2 9.2 127.5 96.6% 0.1 Pass See Daily Field Form 
SFDT-90 8/30/2019 Pond 2 4 N NA SF-4 131.9 9.1 140.9 10.1 128.0 97.0% 1.0 Pass See Daily Field Form 
SFDT-91 8/30/2019 Pond 2 4 N NA SF-4 131.9 9.1 139.2 9.5 127.1 96.4% 0.4 Pass See Daily Field Form 
SFDT-92 8/30/2019 Pond 2 5 N NA SF-4 131.9 9.1 141.7 11.6 127.0 96.3% 2.5 Pass See Daily Field Form 
SFDT-93 8/30/2019 Pond 2 5 N NA SF-4 131.9 9.1 138.3 10.8 124.8 94.6% 1.7 Pass See Daily Field Form 
SFDT-94 8/30/2019 Pond 2 5 N NA SF-4 131.9 9.1 138.7 10.4 125.6 95.2% 1.3 Pass See Daily Field Form 
SFDT-95 9/11/2019 Pond 2 6 N NA SF-4 131.9 9.1 139.8 11.0 125.9 95.5% 1.9 Pass See Daily Field Form 
SFDT-96 9/11/2019 Pond 2 6 N NA SF-4 131.9 9.1 138.6 12.0 123.8 93.8% 2.9 Pass See Daily Field Form 
SFDT-97 9/23/2019 Pond 2 1 N NA SF-4 131.9 9.1 137.3 11.5 123.1 93.4% 2.4 Pass See Daily Field Form 

Average (passing tests only): 138.1 10.4 125.0 95.3% 1.4
Maximum (passing tests only): 144.5 12.8 132.8 99.8% 3.0
Minimum (passing tests only): 126.0 5.8 115.4 90.0% -2.5

*N = in-situ nuclear moisture-density test per ASTM D6938
 MC = in-situ moisture content test per ASTM D2216
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SUMMARY OF FIELD MOISTURE-DENSITY TEST RESULTS
Sub-Base Material

CEC J.R. Whiting Ponds 1 and 2 Closure

In-Situ Values Variance
Reference Maximum Optimum Wet Moisture Dry From

Test Date Lift Test Additional Curve Dry Density Moisture Density Content Density Relative Optimum Pass/
No. Tested Test Location No. Type* Test(s)* Number (pcf) Content (%) (pcf) (%) (pcf) Compaction Moisture (%) Fail Remarks

90% (Min.) -3 to +3%
SBDT-1 10/17/2019 East Access Road 1 N NA CS-01 112.4 8.9 116.4 7.4 108.4 96.4% -1.5 Pass See Daily Field Form 
SBDT-2 10/17/2019 East Access Road 1 N NA CS-01 112.4 8.9 115.2 7.4 107.3 95.4% -1.5 Pass See Daily Field Form 
SBDT-3 10/17/2019 East Access Road 1 N NA CS-01 112.4 8.9 113.3 9.3 103.7 92.2% 0.4 Pass See Daily Field Form 
SBDT-4 10/18/2019 East Access Road 1 N NA CS-01 112.4 8.9 120.4 11.9 107.6 95.7% 3.0 Pass See Daily Field Form 
SBDT-5 10/18/2019 East Access Road 1 N NA CS-01 112.4 8.9 111.7 10.3 101.3 90.1% 1.4 Pass See Daily Field Form 
SBDT-6 10/21/2019 East Access Road 1 N NA CS-01 112.4 8.9 121.5 11.4 109.1 97.0% 2.5 Pass See Daily Field Form 
SBDT-9 10/24/2019 East Access Road 1 N NA CS-01 112.4 8.9 115.2 11.0 103.8 92.3% 2.1 Pass See Daily Field Form 
SBDT-10 10/24/2019 East Access Road 1 N NA CS-01 112.4 8.9 119.8 10.7 108.2 96.3% 1.8 Pass See Daily Field Form 
SBDT-11 10/25/2019 East Access Road 1 N NA CS-01 112.4 8.9 118.6 9.9 107.9 96.0% 1.0 Pass See Daily Field Form 
SBDT-12 10/25/2019 East Access Road 1 N NA CS-01 112.4 8.9 117.8 10.6 106.5 94.8% 1.7 Pass See Daily Field Form 
SBDT-13 10/25/2019 East Access Road 1 N NA CS-01 112.4 8.9 120.3 11.1 108.3 96.3% 2.2 Pass See Daily Field Form 
SBDT-14 11/5/2019 North Access Road 1 N NA CS-01 112.4 8.9 114.9 10.3 104.2 92.7% 1.4 Pass See Daily Field Form 
SBDT-15 11/5/2019 North Access Road 1 N NA CS-01 112.4 8.9 123.5 10.3 112.0 99.6% 1.4 Pass See Daily Field Form 
SBDT-16 11/5/2019 North Access Road 1 N NA CS-01 112.4 8.9 123.0 10.7 111.1 98.9% 1.8 Pass See Daily Field Form 
SBDT-17 11/5/2019 North Access Road 1 N NA CS-01 112.4 8.9 115.4 10.1 104.8 93.3% 1.2 Pass See Daily Field Form 
SBDT-18 11/5/2019 North Access Road 1 N NA CS-01 112.4 8.9 110.9 7.4 103.3 91.9% -1.5 Pass See Daily Field Form 
SBDT-19 11/5/2019 North Access Road 1 N NA CS-01 112.4 8.9 111.7 7.0 104.4 92.9% -1.9 Pass See Daily Field Form 
SBDT-20 11/5/2019 North Access Road 1 N NA CS-01 112.4 8.9 114.3 6.8 107.0 95.2% -2.1 Pass See Daily Field Form 
SBDT-21 11/5/2019 North Access Road 1 N NA CS-01 112.4 8.9 110.8 8.5 102.1 90.9% -0.4 Pass See Daily Field Form 

--
--
--

Average (passing tests only): 116.6 9.6 106.4 94.6% 0.7
Maximum (passing tests only): 123.5 11.9 112.0 99.6% 3.0
Minimum (passing tests only): 110.8 6.8 101.3 90.1% -2.1

*N = in-situ nuclear moisture-density test per ASTM D6938
 MC = in-situ moisture content test per ASTM D2216

Modified Proctor Compaction Data

Specification:
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SUMMARY OF FIELD MOISTURE-DENSITY TEST RESULTS
Road Base Material

CEC J.R. Whiting Ponds 1 and 2 Closure

In-Situ Values Variance
Reference Maximum Optimum Wet Moisture Dry From

Test Date Lift Test Additional Curve Dry Density Moisture Density Content Density Relative Optimum Pass/
No. Tested Test Location No. Type* Test(s)* Number (pcf) Content (%) (pcf) (%) (pcf) Compaction Moisture (%) Fail Remarks

90% (Min.) -3 to +3%
RBDT-1 10/29/2019 East Access Road 1 N NA RB-1 139.0 8.4 136.7 8.6 125.9 90.6% 0.2 Pass See Daily Field Form 
RBDT-2 10/29/2019 East Access Road 1 N NA RB-1 139.0 8.4 139.2 7.1 130.0 93.5% -1.3 Pass See Daily Field Form 
RBDT-3 10/29/2019 East Access Road 1 N NA RB-1 139.0 8.4 136.0 8.6 125.2 90.1% 0.2 Pass See Daily Field Form 
RBDT-4 10/29/2019 East Access Road 1 N NA RB-1 139.0 8.4 133.0 5.5 126.1 90.7% -2.9 Pass See Daily Field Form 
RBDT-5 10/29/2019 East Access Road 1 N NA RB-1 139.0 8.4 138.8 7.8 128.8 92.6% -0.6 Pass See Daily Field Form 
RBDT-6 10/29/2019 East Access Road 1 N NA RB-1 139.0 8.4 136.4 9.0 125.1 90.0% 0.6 Pass See Daily Field Form 
RBDT-9 10/29/2019 East Access Road 1 N NA RB-1 139.0 8.4 138.8 7.2 129.5 93.1% -1.2 Pass See Daily Field Form 
RBDT-10 11/13/2019 East Access Road 1 N NA RB-1 139.0 8.4 137.0 6.6 128.5 92.5% -1.8 Pass See Daily Field Form 
RBDT-11 11/13/2019 East Access Road 1 N NA RB-1 139.0 8.4 137.3 6.1 129.4 93.1% -2.3 Pass See Daily Field Form 
RBDT-12 11/13/2019 East Access Road 1 N NA RB-1 139.0 8.4 136.1 5.6 128.9 92.7% -2.8 Pass See Daily Field Form 
RBDT-13 11/13/2019 North Access Road 1 N NA RB-1 139.0 8.4 137.0 5.9 129.4 93.1% -2.5 Pass See Daily Field Form 
RBDT-14 11/13/2019 North Access Road 1 N NA RB-1 139.0 8.4 136.8 5.4 129.8 93.4% -3.0 Pass See Daily Field Form 
RBDT-15 11/13/2019 North Access Road 1 N NA RB-1 139.0 8.4 135.9 5.7 128.6 92.5% -2.7 Pass See Daily Field Form 
RBDT-16 11/13/2019 North Access Road 1 N NA RB-1 139.0 8.4 135.3 6.0 127.6 91.8% -2.4 Pass See Daily Field Form 
RBDT-17 11/13/2019 North Access Road 1 N NA RB-1 139.0 8.4 136.6 5.5 129.5 93.2% -2.9 Pass See Daily Field Form 
RBDT-18 11/13/2019 North Access Road 1 N NA RB-1 139.0 8.4 137.1 5.4 130.1 93.6% -3.0 Pass See Daily Field Form 
RBDT-19 11/13/2019 North Access Road 1 N NA RB-1 139.0 8.4 134.8 5.8 127.4 91.7% -2.6 Pass See Daily Field Form 
RBDT-20 11/13/2019 North Access Road 1 N NA RB-1 139.0 8.4 133.5 5.6 126.4 90.9% -2.8 Pass See Daily Field Form 
RBDT-21 11/13/2019 North Access Road 1 N NA RB-1 139.0 8.4 133.8 5.5 126.8 91.2% -2.9 Pass See Daily Field Form 
RBDT-23 11/13/2019 North Access Road 1 N NA RB-1 139.0 8.4 132.7 5.9 125.3 90.1% -2.5 Pass See Daily Field Form 
RBDT-24 11/13/2019 North Access Road 1 N NA RB-1 139.0 8.4 132.2 5.4 125.4 90.2% -3.0 Pass See Daily Field Form 
RBDT-25 11/13/2019 North Access Road 1 N NA RB-1 139.0 8.4 133.7 6.0 126.1 90.7% -2.4 Pass See Daily Field Form 

--
--

Average (passing tests only): 135.9 6.4 127.7 91.9% -2.0
Maximum (passing tests only): 139.2 9.0 130.1 93.6% 0.6
Minimum (passing tests only): 132.2 5.4 125.1 90.0% -3.0

*N = in-situ nuclear moisture-density test per ASTM D6938
 MC = in-situ moisture content test per ASTM D2216

Modified Proctor Compaction Data

Specification:

Golder Associates Page 7 of 7
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HDPE Liner Deployment 
  



 

 

 

APPENDIX H.1 

Subgrade Acceptance Certificates 
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Panel Placement Summary 
 



February 2020 Consumers Energy Company 
Ponds 1 and 2 

1788523

1

Panel Number
Roll Number             
(Last 4 Digits)

Deployed Length 
(Ft.)

Monitor Condition
Manufact. 
Length (ft)

P29 0002 730 DH Good 740
P28 0004 730 DH Good 740
P27 0007 730 DH Good 740
P37 0008 730 DH Good 740
P26 0009 730 DH Good 740
P47 0011 730 DH Good 740
P33 0012 730 DH Good 740
P39 0016 730 DH Good 740
P36 0018 730 DH Good 740
P30 0019 730 DH Good 740
P34 0028 730 DH Good 740
P49 0030 730 DH Good 740
P50 0031 7' x 354' DH Good 740*
P51 0031 1' x 133' DH Good 740*
P52 0031 10' x 506' DH Good 740*
P31 0032 730 DH Good 740
P48 0033 730 DH Good 740
P35 0034 730 DH Good 740
P44 0035 730 DH Good 740
P38 0037 730 DH Good 740
P43 0038 730 DH Good 740
P41 0042 730 DH Good 740
P45 0043 730 DH Good 740
P46 0045 730 DH Good 740
P32 0049 730 DH Good 740
P42 0050 730 DH Good 740
P40 0052 730 DH Good 740
P9 40001 720 DH Good 740
P1 40003 725 DH Good 740

P20 40005 720 DH Good 740
P3 40006 725 DH Good 740

P14 40010 720 DH Good 740
P15 40013 720 DH Good 740
P16 40014 720 DH Good 740
P4 40015 725 DH Good 740

P23 40017 720 DH Good 740
P21 40020 720 DH Good 740
P13 40021 720 DH Good 740
P7 40024 720 DH Good 740

P25 40025 720 DH Good 740
P5 40027 725 DH Good 740

P24 40029 720 DH Good 740



February 2020 Consumers Energy Company 
Ponds 1 and 2 

1788523

2

Panel Number
Roll Number             
(Last 4 Digits)

Deployed Length 
(Ft.)

Monitor Condition
Manufact. 
Length (ft)

P10 40036 720 DH Good 740
P19 40039 720 DH Good 740
P6 40040 720 DH Good 740

P18 40041 720 DH Good 740
P11 40044 720 DH Good 740
P17 40047 720 DH Good 740
P12 40048 720 DH Good 740
P22 40051 720 DH Good 740
P2 840023 725 DH Good 740
P8 4000046 720 DH Good 740

TOTAL 36051 TOTAL 37000
linear feet

Notes:
* Panels 50, 51, and 52 total 506 feet given 22-foot width.  Manufactured roll length is 740 feet which is 
 acceptable.
1.  The CQA Monitor performed random checks on each roll to ensure the nominal material thickness 
    (40 mils) was met.
2.  For the full roll number, please see the inventory in Appendix F and match the last 4 digits as shown above.









 

 

APPENDIX I 

Liner Trial Seam Logs 
 

 

 



 

 

APPENDIX I.1 

Fusion Trial Seam Logs 
 

 

 





















 

 

APPENDIX I.2 

Extrusion Trial Seam Logs 
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Tensiometer Certifications 
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_ _ Se「viくe$ in`・

面書冊)書e晴⑪
cA」IBRA丁ION CERTIFICATE

Tensiometer ModeI:

Dewice CaIib「ated:

Range:

Model No:

〔造れaI N〇二

A/D Module Model No:

A/D Module SeriaI No二

Channel No:

Indi∝的「 rcading wth no Ioad:

○竹S

P「o-Tester叶-01 00/A ol
丁-01 00S恥

S-Type Ioad ∞II

O _ 750 1bs. Tension

M240ふ7500

"2.6081 17

Calib「ation ApparatuS:

p「o-Cal unit, mOdel TC-0100仏

Dead Weight:

.。fa,。。V,afronE.,。「(%)‥　[童]

Temperature at time of ∞libration: 73 degrees F

Exi,ati。n V。一,a。。:　　[二三コv DC

This calib「ation ∞nfoms to the standa「ds set by ASTM E4 and is traoeab-e to NIST standa「ds

Note: ND ModuIe and Ioad ∞lI above have been

matchく知pai「・ ln

Calib「ation Technician:

Signature:

calibrated ND

systems ∞librated and a「e

Modules and load

conside「ed a

Reference Cell :

∝親s a「e nOt interchangeable.

Date: 棚田油脂



T‾フg

Tensiometer Model:

Device CaIibrated:

Rangeこ

Model No:

Se高al N〇二

ND Module Model No:

A/D Module Serial No:

Channel No:

lndicator 「eading with no ioad:

○簡s

上　_葛　　__ Servi`eS lのく.

聞聞(寡c晴⑱
CA」IBRATION CERTIFICATE

P「c+Teste「 !T-Ol OOIA or T-01 00SE/A]

S-Type Ioad celI

O - 750 1bs. Tension

M2405置75調I

4.282765

TotaI Deviation Erro「 (%):

ScaIe:

CaIib「ation Appa「atus:

Pro-CaI unit, mOdeI TC-OlOOIA

Dead Weight:

3.329314

Deviation Error:

Temperature at time of calib「ation‥　73 degrees F

EXit。ti。。 V。Itage:　　　亡エコv DC

This caIibration ∞nfoms to the standa「ds sct by ASTM E4 and is traoeable to NIST standa「ds

Refe「ence Ce= :

Note: ND Module and 'oad ∞Il above have been

matched pai〇・ In g凱eraI' calib「ated A/D

systems caIib「ated and are ∞nSide「ed a

ModuIes and load ce"s are not inte「changeable.

Ca書ibration Technician:

Sig nature:

Date:　　07/01 /1 9



Tつス

一一一SeNi⊂eS i調`.

細萱町営e軸⑧
CALIBRATION CERTIFICATE

Tensiometer Model二

Device Calibrated二

Range:

Mode! No:

S儲jaI No:

ND Moduie Model No:

A/D Module SeriaI No:

Channel No:

Indicato「 reading wth no Ioad:

0楕

P「o-Tester叶-01 00仏or

S-Type ioad ce"

0 - 750 1bs.丁ension

M2405- 750#

一6.083781

TQtai Deviation E町Or (%)二

Tempe「ature at time of calibration‥　73 deg「ees F

Exitation Vo'tage‥　　　[二三コv DC

トOl OOS轡A重

Calib「ation Apparatus:

P「o-Cal unjt, mOdei TC-0100IA

Dead Weight‥　　　　Reference ceIl:

星田

This calibration ∞nfoms to the standards set by ASTM E4 and is t「aoeabIe to N!ST standa「ds

Note: ND ModuIe and Ioad ∞Il above
have been

matched pair. 1n gene「al, calibrated

SyStemS caIibrated and are ∞nSidered a

ND Moduies and load celIs a「e not interchangeabIe_

ヾ CaIibration Technjcian‥　　　　　Brandon OusIe

Signature:
Date:　　0〃25I1 9



/「ユス

Tensjometer Model:

Device Calibrated:

Ran g e:

Model No:

Serial No:

A/D ModuIe ModeI No:

ND ModuIe Se「ial No:

Channei No:

Indicato「 「eading with no Ioad:

○惰

藻敦七㌢∴ ~, Serv轟es In⊂.

n寡聞、話鵬晴⑪
CALIBRATION CERT肝ICATE

Pro-Teste叩-01 00IA o「 T-0100SE/Aミ

S-Type ioad celI

O - 750 1bs. Tension

M2405-75謄

"5.725034

Total Deviation E「ror (%):

Tempe昭ture at time of calib「ation‥　73 degrees F

Exitation Voltage:　　　田v DC

Scai e:

Caiib「ation Apparatus:

Pro-Cal u面t, mOdei TC-0100/A

Dead Weight:

3.323652

Deviation E汀o「:

[重≡]

This calib「ation oonforms to the standards set by ASTM E4 and is traccabIe to NiST standa「ds

Refe「ence CelI:

Ncte: ND Moduie and load cell above have been SyStemS CaIibrated and are considered a

matched pai「. In gene「al, CaIibrated ND Modules and load cells a「e not inte「changeabIe.

CaIibration Technician:

Signatu晦:

Date:　　　07成5/1 9



百百四四

Tensiometer ModeI:

Device Calib「ated:

Ra n9e:

ModeI No:

Serial No:

A/D ModuIe Model No:

A/D Module Se「ial No:

ChanneI No:

Ind cator reading with no load:

0鵬

」塗黒轟　__与eいv⊂eSI同」

皿書棚腰噛軸⑪
CAしIBRATION CERT肝ICATE

P「O-Tester叶01 00仏or T-01 00SE/A】

S-Type ioad ceIi

O - 750 1bs. Tension

M2405-750井

一3。474239

Calib「ation Appa「atus:

P「o-CaI unit, mOdeI TC-0100/A

Dead Weight:

Totai Deviation E「「o「 (%):

Temp徴afure at time of caIibration‥　73 degrees F

軸ation VbIta9e‥　　　[二三コv DC

This calib「ation conforms to the standards sct by ASTM ∈4 and is traoeable to NIST standa「ds

Refe「ence Ce旺

Note‥　A/DModuleandIoadcellabovehavebeensystemscalibratedandare∞nSidereda 

matchedpair.IngeneraI'CaIibI.atedNDModulesandIoadcelIsarenotinterchangeable. 

Caiib「atjon Technician:

Si g natu「e:

Date :　　　07/25/1 9
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Tensiometer Model:

Device CaIibrated:

Ran9e:

Mod劇N〇二

Se「ial No:

A/D ModuIe ModeI No:

A/D Module Serial No:

Chamel No二

両di儲競0「 「鎗ding w軸no load:

○梅

_一/_臆_　　_「音Servi⊂さS in⊂.

細萱附く書e晴⑩
CALIBRATION CERTIFICATE

P「o-Teste「叶01 00仏o「 T-01 OOSE/州

S-Type load ce=

O - 750 Ibs. Tension

M2405- 75(購

一5。727075

Total Deviation E「ro「 (%):

Temperature at簡me of caIib「ation: 73 degrees F

Exitation Voltage‥　　　　田v DC

Scaie:

Calibration Appa「atus:

Pro-CaI unit, mOde書TC-01 00/A

Dead Weight:

3.327492

Deviation Er「or:

This calibration ∞nforms to the standards set by ASTM E4 and is t「aceable to NIST staれdards

Refe「ence CeIi:

Note: A/D Module and load ceIl above have been SyStemS Calibrated and a「e considered a

matched pai「. ln gene「aI, Ca看ibrated A/D ModuIes and load ceiIs a「e not inte「changeabIe.

Calibration TBchnician:

Sig natu 「e:

Date:　　　07/25/1 9



 

 

APPENDIX J 

Fusion Seaming Logs 
 

 

 



 1788523 JR Whiting - Ponds 1 and 2
 Fusion Footage

12/19/2019

Date Machine 
No.

Weld 
Tech.

Total 
Length

Samples 
Taken

Daily 
Average Destructive Samples

8/15/2019 58 AR 2163 5 433 DS-2, DS-4, DS-6, DS-9, DS-10
8/16/2019 58 AR 2160 5 432 DS-13, DS-14, DS-18, DS-22, DS-23
8/17/2019 58 AR 1440 3 480 DS-29. DS-32, DS-33
8/20/2019 58 AR 720 1 720 DS-34

6483 14
463

10/1/2019 65 RH 1460 3 487 DS-43, DS-44, DS-47
10/2/2019 65 RH 1460 3 487 DS-51, DS-52, DS-57
10/4/2019 65 RH 1460 3 487 DS-62, DS-63, DS-67
10/5/2019 65 RH 1084 3 361 DS-71, DS-72, DS-75

5464 12
455

9/27/2019 1707 SD 1420 3 473 DS-41, DS-42, DS-46
10/1/2019 1707 SD 770 2 385 DS-48, DS-49
10/2/2019 1707 SD 1460 3 487 DS-50, DS-55, DS-56
10/4/2019 1707 SD 1460 3 487 DS-59, DS-64, DS-65
10/5/2019 1707 SD 1782 3 594 DS-70, DS-74, DS76

6892 14
492

8/15/2019 1734 AMJR 2883 7 412 DS-1, DS-3, DS-5, DS-7. DS-8, DS-11, DS-12
8/16/2019 1734 AMJR 2160 4 540 DS-15, DS-19, DS-20, DS-24
8/17/2019 1734 AMJR 1440 3 480 DS-27. DS-28, DS-31
8/20/2019 1734 AMJR 720 1 720 DS-37

7203 15
480

8/16/2019 1741 ML 2160 5 432 DS-16, DS-17, DS-21, DS-25, DS-26
8/17/2019 1741 ML 720 1 720 DS-30
8/20/2019 1741 ML 720 3 240 DS-35, DS-36, DS-38

3600 9
400

9/27/2019 1743 PF 1460 3 487 DS-39, DS-40, DS-45
10/2/2019 1743 PF 1460 3 487 DS-53, DS-54, DS-58
10/4/2019 1743 Pf 1460 3 487 DS-60, DS-61, DS-66
10/5/2019 1743 PF 1777 4 444 DS-68, DS-69, DS-73, DS-77

6157 13
474

Total Seaming in Feet 35,799
Total Number of Destructives 77

1 test per 465 Feet

Note:
1.)  The overall sampling average is under the required 1 per 500 feet.

Total
Machine average for project:

Overall Sampling Average (Fusion):

Total
Machine average for project:

Total
Machine average for project:

Total

Machine average for project:

Machine average for project:

Total
Machine average for project:

Total
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Panels 26, 27, 28, 29, 30, 31, and 32 were deployed on 9/27/2019.  Storms / precipitation caused an early shutdown on 9/27/2019 and, as a result, seaming of the deployed panels could not be finished on the same day the panels were deployed.  Fusion seaming of these panels was completed on 10/1/2019 after cleaning the panel seam edges. 
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APPENDIX K 

Liner Repair Summary 
 

 

 



 

 

APPENDIX K.1 

Defect Logs 
 

 

 

















 

 

APPENDIX K.2 

Repair Logs 
 

 

 

























 

 

APPENDIX K.3 

Non-Destructive Air Testing Logs 
 

 

 

























 

 

APPENDIX K.4 

Vacuum Testing Logs 
 

 

 







 

 

APPENDIX L 

Seam Destructive Test Results 
 

 

 



 

 

APPENDIX L.1 

 Fusion Results 
 

 

 



 1788523 JR Whiting - Ponds 1 and 2
 Fusion Footage

12/19/2019

Date Machine 
No.

Weld 
Tech.

Total 
Length

Samples 
Taken

Daily 
Average Destructive Samples

8/15/2019 58 AR 2163 5 433 DS-2, DS-4, DS-6, DS-9, DS-10
8/16/2019 58 AR 2160 5 432 DS-13, DS-14, DS-18, DS-22, DS-23
8/17/2019 58 AR 1440 3 480 DS-29. DS-32, DS-33
8/20/2019 58 AR 720 1 720 DS-34

6483 14
463

10/1/2019 65 RH 1460 3 487 DS-43, DS-44, DS-47
10/2/2019 65 RH 1460 3 487 DS-51, DS-52, DS-57
10/4/2019 65 RH 1460 3 487 DS-62, DS-63, DS-67
10/5/2019 65 RH 1084 3 361 DS-71, DS-72, DS-75

5464 12
455

9/27/2019 1707 SD 1420 3 473 DS-41, DS-42, DS-46
10/1/2019 1707 SD 770 2 385 DS-48, DS-49
10/2/2019 1707 SD 1460 3 487 DS-50, DS-55, DS-56
10/4/2019 1707 SD 1460 3 487 DS-59, DS-64, DS-65
10/5/2019 1707 SD 1782 3 594 DS-70, DS-74, DS76

6892 14
492

8/15/2019 1734 AMJR 2883 7 412 DS-1, DS-3, DS-5, DS-7. DS-8, DS-11, DS-12
8/16/2019 1734 AMJR 2160 4 540 DS-15, DS-19, DS-20, DS-24
8/17/2019 1734 AMJR 1440 3 480 DS-27. DS-28, DS-31
8/20/2019 1734 AMJR 720 1 720 DS-37

7203 15
480

8/16/2019 1741 ML 2160 5 432 DS-16, DS-17, DS-21, DS-25, DS-26
8/17/2019 1741 ML 720 1 720 DS-30
8/20/2019 1741 ML 720 3 240 DS-35, DS-36, DS-38

3600 9
400

9/27/2019 1743 PF 1460 3 487 DS-39, DS-40, DS-45
10/2/2019 1743 PF 1460 3 487 DS-53, DS-54, DS-58
10/4/2019 1743 Pf 1460 3 487 DS-60, DS-61, DS-66
10/5/2019 1743 PF 1777 4 444 DS-68, DS-69, DS-73, DS-77

6157 13
474

Total Seaming in Feet 35,799
Total Number of Destructives 77

1 test per 465 Feet

Note:
1.)  The overall sampling average is under the required 1 per 500 feet.

Total
Machine average for project:

Overall Sampling Average (Fusion):

Total
Machine average for project:

Total
Machine average for project:

Total

Machine average for project:

Machine average for project:

Total
Machine average for project:

Total





HDoering
Line







AUGUST 2019 1788523

SHEAR PEEL (1) PEEL (2)
SAMPLE STRENGTH BREAK STRENGTH BREAK STRENGTH BREAK REMARKS
NUMBER (ppi) CODE (3) (ppi) CODE (3) (ppi) CODE (3)

DS-1 117.1 BRK 84.9 SE 1 98.7 SE 1 PASS
119.6 BRK 87.6 SE 1 95.4 SE 1
119.7 BRK 87.5 SE 1 100.3 SE 1
120.8 BRK 84.3 SE 1 100.9 SE 1
119.0 BRK 82.2 SE 1 101.0 SE 1

DS-2 117.2 BRK 82.7 SE 1 88.7 SE 1
115.0 BRK 82.0 SE 1 94.8 SE 1
112.9 BRK 81.2 SE 1 92.4 SE 1
106.3 BRK 82.5 SE 1 92.5 SE 1
112.3 BRK 84.4 SE 1 95.1 SE 1

DS-3 118.8 BRK 84.5 SE 1 103.7 SE 1
117.9 BRK 89.3 SE 1 95.8 SE 1
117.2 BRK 85.4 SE 1 90.2 SE 1
109.7 BRK 80.5 SE 1 92.3 SE 1
116.4 BRK 80.3 SE 1 92.7 SE 1

DS-4 117.8 BRK 84.3 SE 1 100.9 SE 1
118.9 BRK 83.6 SE 1 96.1 SE 1
118.4 BRK 82.7 SE 1 82.5 SE 1
114.5 BRK 89.3 SE 1 86.1 SE 1
118.2 BRK 85.3 SE 1 92.1 SE 1

DS-5 118.4 BRK 96.3 SE 1 94.3 SE 1
118.7 BRK 98.3 SE 1 93.9 SE 1
117.4 BRK 84.8 SE 1 98.5 SE 1
106.3 BRK 88.5 SE 1 94.4 SE 1
115.1 BRK 87.7 SE 1 94.5 SE 1

DS-6 114.6 BRK 107.0 SE 1 95.1 SE 1
115.3 BRK 104.0 SE 1 92.5 SE 1
115.1 BRK 107.6 SE 1 92.1 SE 1
110.0 BRK 83.8 SE 1 92.9 SE 1
114.2 BRK 104.4 SE 1 93.1 SE 1

DS-7 117.9 BRK 90.8 SE 1 104.5 SE 1
118.5 BRK 88.7 SE 1 102.8 SE 1
118.3 BRK 86.8 SE 1 100.7 SE 1
114.2 BRK 89.0 SE 1 105.3 SE 1
118.3 BRK 92.1 SE 1 103.1 SE 1

(1) PEEL (1) represents outer track or top flap. DFSUM
(2) PEEL (2) represents inner track or bottom flap.
(3) BREAK CODES BASED ON MODES ILLUSTRATED IN ASTM D6392.

SUMMARY OF DESTRUCTIVE TEST RESULTS

ASTM D6392
CEC

Whiting Ponds 1 & 2 CQA
Michigan

FUSION METHOD

Golder Associates Inc.

PASS

PASS

PASS

PASS

PASS

PASS



AUGUST 2019 1788523

SHEAR PEEL (1) PEEL (2)
SAMPLE STRENGTH BREAK STRENGTH BREAK STRENGTH BREAK REMARKS
NUMBER (ppi) CODE (3) (ppi) CODE (3) (ppi) CODE (3)

DS-8 116.2 BRK 88.1 SE 1 86.6 SE 1
117.8 BRK 98.1 SE 1 97.5 SE 1
117.0 BRK 91.1 SE 1 104.7 SE 1
113.2 BRK 81.8 SE 1 105.0 SE 1
115.9 BRK 91.3 SE 1 104.0 SE 1

DS-9 118.6 BRK 111.7 SE 1 92.0 SE 1
118.4 BRK 110.8 SE 1 97.3 SE 1
118.0 BRK 108.2 SE 1 98.0 SE 1
117.3 BRK 95.6 SE 1 98.4 SE 1
118.6 BRK 98.5 SE 1 100.4 SE 1

DS-10 118.8 BRK 111.8 SE 1 94.5 SE 1
118.4 BRK 110.2 SE 1 89.6 SE 1
118.2 BRK 94.3 SE 1 80.2 SE 1
113.3 BRK 85.2 SE 1 96.1 SE 1
117.6 BRK 98.8 SE 1 100.9 SE 1

DS-11 116.1 BRK 86.5 SE 1 103.4 SE 1
116.4 BRK 88.4 SE 1 101.9 SE 1
116.0 BRK 86.8 SE 1 95.4 SE 1
112.5 BRK 91.9 SE 1 98.2 SE 1
113.8 BRK 88.8 SE 1 104.0 SE 1

DS-12 113.9 BRK 83.6 SE 1 91.0 SE 1
113.7 BRK 86.3 SE 1 95.2 SE 1
114.7 BRK 90.2 SE 1 99.7 SE 1
114..3 BRK 85.3 SE 1 102.0 SE 1
115.6 BRK 83.9 SE 1 100.6 SE 1

DS-13 113.0 BRK 83.6 SE 1 91.2 SE 1
115.4 BRK 89.3 SE 1 84.2 SE 1
118.2 BRK 101.8 SE 1 89.4 SE 1
118.3 BRK 105.0 SE 1 87.5 SE 1
117.5 BRK 103.0 SE 1 92.9 SE 1

DS-14 111.1 BRK 89.6 SE 1 98.9 SE 1
113.0 BRK 93.9 SE 1 89.6 SE 1
114.2 BRK 86.7 SE 1 80.9 SE 1
112.9 BRK 88.1 SE 1 87.5 SE 1
111.8 BRK 85.3 SE 1 84.5 SE 1

(1) PEEL (1) represents outer track or top flap. DFSUM
(2) PEEL (2) represents inner track or bottom flap.
(3) BREAK CODES BASED ON MODES ILLUSTRATED IN ASTM D6392.

Michigan

SUMMARY OF DESTRUCTIVE TEST RESULTS
FUSION METHOD

ASTM D6392
CEC

Whiting Ponds 1 & 2 CQA

Golder Associates Inc.

PASS

PASS

PASS

PASS

PASS

PASS

PASS



AUGUST 2019 1788523

SHEAR PEEL (1) PEEL (2)
SAMPLE STRENGTH BREAK STRENGTH BREAK STRENGTH BREAK REMARKS
NUMBER (ppi) CODE (3) (ppi) CODE (3) (ppi) CODE (3)

DS-15 112.7 BRK 82.9 SE 1 88.0 SE 1
112.8 BRK 86.0 SE 1 87.6 SE 1
113.6 BRK 83.5 SE 1 101.5 SE 1
114.6 BRK 85.3 SE 1 107.0 SE 1
114.7 BRK 82.0 SE 1 91.6 SE 1

DS-16 116.9 BRK 90.7 SE 1 85.4 SE 1
117.9 BRK 97.7 SE 1 96.2 SE 1
117.6 BRK 84.1 SE 1 91.7 SE 1
117.7 BRK 88.4 SE 1 86.0 SE 1
115.3 BRK 79.9 SE 1 87.9 SE 1

DS-17 115.5 BRK 101.0 SE 1 91.2 SE 1
116.0 BRK 88.3 SE 1 90.5 SE 1
116.0 BRK 94.6 SE 1 92.7 SE 1
113.9 BRK 92.2 SE 1 92.2 SE 1
114.7 BRK 93.9 SE 1 93.6 SE 1

DS-18 113.4 BRK 88.0 SE 1 97.5 SE 1
114.0 BRK 84.7 SE 1 99.1 SE 1
113.9 BRK 83.3 SE 1 106.2 SE 1
115.1 BRK 83.4 SE 1 102.2 SE 1
113.7 BRK 83.0 SE 1 97.1 SE 1

DS-19 115.6 BRK 79.7 SE 1 102.3 SE 1
116.5 BRK 80.9 SE 1 87.7 SE 1
116.3 BRK 83.6 SE 1 101.6 SE 1
116.0 BRK 82.6 SE 1 107.0 SE 1
114.5 BRK 82.0 SE 1 103.6 SE 1

DS-20 114.1 BRK 87.0 SE 1 75.4 SE 1
112.8 BRK 87.4 SE 1 75.2 SE 1
113.4 BRK 87.6 SE 1 78.5 SE 1
115.4 BRK 88.5 SE 1 75.5 SE 1
113.2 BRK 83.2 SE 1 103.2 SE 1

DS-21 112.4 BRK 97.1 SE 1 93.2 SE 1
111.6 BRK 96.9 SE 1 97.4 SE 1
111.3 BRK 97.8 SE 1 90.9 SE 1
109.4 BRK 104.3 SE 1 95.8 SE 1
109.6 BRK 102.6 SE 1 90.1 SE 1

(1) PEEL (1) represents outer track or top flap. DFSUM
(2) PEEL (2) represents inner track or bottom flap.
(3) BREAK CODES BASED ON MODES ILLUSTRATED IN ASTM D6392.

Michigan

SUMMARY OF DESTRUCTIVE TEST RESULTS
FUSION METHOD

ASTM D6392
CEC

Whiting Ponds 1 & 2 CQA

Golder Associates Inc.

PASS

PASS

PASS

PASS

PASS

PASS

PASS



AUGUST 2019 1788523

SHEAR PEEL (1) PEEL (2)
SAMPLE STRENGTH BREAK STRENGTH BREAK STRENGTH BREAK REMARKS
NUMBER (ppi) CODE (3) (ppi) CODE (3) (ppi) CODE (3)

DS-22 114.4 BRK 97.9 SE 1 88.4 SE 1
114.5 BRK 93.7 SE 1 92.6 SE 1
112.4 BRK 87.9 SE 1 87.8 SE 1
110.8 BRK 89.8 SE 1 93.7 SE 1
110.7 BRK 82.9 SE 1 91.8 SE 1

DS-23 113.5 BRK 82.3 SE 1 98.8 SE 1
114.6 BRK 88.3 SE 1 89.6 SE 1
113.6 BRK 82.4 SE 1 86.8 SE 1
112.3 BRK 82.7 SE 1 85.8 SE 1
110.9 BRK 83.2 SE 1 82.7 SE 1

DS-24 113.0 BRK 84.2 SE 1 80.3 SE 1
113.7 BRK 91.1 SE 1 79.4 SE 1
113.6 BRK 94.5 SE 1 79.9 SE 1
114.4 BRK 87.8 SE 1 94.8 SE 1
113.1 BRK 87.3 SE 1 82.9 SE 1

DS-25 115.0 BRK 94.2 SE 1 100.4 SE 1
115.4 BRK 93.4 SE 1 97.3 SE 1
115.6 BRK 94.6 SE 1 98.3 SE 1
115.7 BRK 90.4 SE 1 97.4 SE 1
115.0 BRK 91.9 SE 1 93.5 SE 1

DS-26 110.9 BRK 90.0 SE 1 99.9 SE 1
109.5 BRK 96.9 SE 1 94.4 SE 1
108.7 BRK 89.0 SE 1 99.2 SE 1
107.8 BRK 89.7 SE 1 96.1 SE 1
109.4 BRK 88.1 SE 1 90.5 SE 1

DS-27 110.1 BRK 86.3 SE 1 89.5 SE 1
109.5 BRK 85.9 SE 1 92.1 SE 1
111.3 BRK 88.3 SE 1 94.5 SE 1
114.2 BRK 90.6 SE 1 96.8 SE 1
114.2 BRK 93.2 SE 1 98.2 SE 1

DS-28 111.5 BRK 92.0 SE 1 90.6 SE 1
111.5 BRK 80.3 SE 1 79.8 SE 1
113.2 BRK 84.2 SE 1 87.2 SE 1
109.0 BRK 86.0 SE 1 88.5 SE 1
111.9 BRK 88.7 SE 1 81.3 SE 1

(1) PEEL (1) represents outer track or top flap. DFSUM
(2) PEEL (2) represents inner track or bottom flap.
(3) BREAK CODES BASED ON MODES ILLUSTRATED IN ASTM D6392.

Michigan

SUMMARY OF DESTRUCTIVE TEST RESULTS
FUSION METHOD

ASTM D6392
CEC

Whiting Ponds 1 & 2 CQA

Golder Associates Inc.

PASS

PASS

PASS

PASS

PASS

PASS

PASS



AUGUST 2019 1788523

SHEAR PEEL (1) PEEL (2)
SAMPLE STRENGTH BREAK STRENGTH BREAK STRENGTH BREAK REMARKS
NUMBER (ppi) CODE (3) (ppi) CODE (3) (ppi) CODE (3)

DS-29 113.3 BRK 84.5 SE 1 77.8 SE 1
114.6 BRK 99.2 SE 1 81.8 SE 1
115.0 BRK 100.5 SE 1 84.3 SE 1
113.8 BRK 97.1 SE 1 87.2 SE 1
110.8 BRK 93.9 SE 1 90.7 SE 1

DS-30 113.4 BRK 94.4 SE 1 89.7 SE 1
113.8 BRK 95.6 SE 1 92.3 SE 1
113.5 BRK 84.3 SE 1 96.2 SE 1
113.7 BRK 84.7 SE 1 88.7 SE 1
111.1 BRK 97.2 SE 1 91.2 SE 1

DS-31 115.5 BRK 81.2 SE 1 90.6 SE 1
115.5 BRK 80.5 SE 1 95.7 SE 1
115.2 BRK 79.3 SE 1 92.6 SE 1
115.2 BRK 82.1 SE 1 90.6 SE 1
113.4 BRK 80.8 SE 1 89.9 SE 1

DS-32 113.5 BRK 89.2 SE 1 88.9 SE 1
113.6 BRK 87.7 SE 1 88.7 SE 1
112.7 BRK 88.7 SE 1 87.5 SE 1
112.2 BRK 83.7 SE 1 100.8 SE 1
111.0 BRK 85.6 SE 1 98.9 SE 1

DS-33 114.1 BRK 81.9 SE 1 105.8 SE 1
114.3 BRK 100.7 SE 1 85.6 SE 1
114.9 BRK 83.3 SE 1 104.9 SE 1
113.7 BRK 97.0 SE 1 96.1 SE 1
109.9 BRK 82.4 SE 1 90.5 SE 1

DS-34 111.1 BRK 87.0 SE 1 81.9 SE 1
112.2 BRK 85.6 SE 1 90.9 SE 1
112.4 BRK 85.9 SE 1 112.1 SE 1
111.8 BRK 86.1 SE 1 111.1 SE 1
113.0 BRK 86.2 SE 1 100.0 SE 1

DS-35 112.7 BRK 93.3 SE 1 95.7 SE 1
112.9 BRK 96.4 SE 1 98.6 SE 1
110.6 BRK 96.6 SE 1 100.1 SE 1
109.5 BRK 102.4 SE 1 104.8 SE 1
109.1 BRK 97.7 SE 1 103.2 SE 1

(1) PEEL (1) represents outer track or top flap. DFSUM
(2) PEEL (2) represents inner track or bottom flap.
(3) BREAK CODES BASED ON MODES ILLUSTRATED IN ASTM D6392.

Michigan

SUMMARY OF DESTRUCTIVE TEST RESULTS
FUSION METHOD

ASTM D6392
CEC

Whiting Ponds 1 & 2 CQA

Golder Associates Inc.

PASS

PASS

PASS

PASS

PASS

PASS

PASS



AUGUST 2019 1788523

SHEAR PEEL (1) PEEL (2)
SAMPLE STRENGTH BREAK STRENGTH BREAK STRENGTH BREAK REMARKS
NUMBER (ppi) CODE (3) (ppi) CODE (3) (ppi) CODE (3)

DS-36 110.2 BRK 93.4 SE 1 91.4 SE 1
110.1 BRK 89.3 SE 1 92.8 SE 1
109.9 BRK 89.8 SE 1 87.2 SE 1
110.0 BRK 97.2 SE 1 88.0 SE 1
111.2 BRK 96.3 SE 1 94.1 SE 1

DS-37 110.7 BRK 87.1 SE 1 104.7 SE 1
108.8 BRK 88.3 SE 1 103.2 BRK
110.0 BRK 90.5 SE 1 97.1 SE 1
109.8 BRK 90.4 SE 1 102.5 SE 1
110.1 BRK 90.3 SE 1 98.0 SE 1

DS-38 111.1 BRK 90.1 SE 1 101.8 SE 1
111.6 BRK 93.3 SE 1 104.6 SE 1
111.5 BRK 92.6 SE 1 102.4 SE 1
110.8 BRK 91.0 SE 1 101.2 SE 1
110.7 BRK 91.2 SE 1 103.0 SE 1

DS-39 124.9 BRK 97.7 SE 1 105.5 SE 1
126.2 BRK 82.9 SE 1 102.4 SE 1
125.0 BRK 74.8 SE 1 107.6 SE 1
124.3 BRK 65.2 SE 1 103.1 SE 1
122.5 BRK 101.7 SE 1 100.4 SE 1

DS-40 117.5 BRK 84.9 SE 1 97.4 SE 1
117.9 BRK 87.9 SE 1 88.1 SE 1
116.9 BRK 78.7 SE 1 88.7 SE 1
115.6 BRK 81.6 SE 1 90.2 SE 1
112.0 BRK 86.3 SE 1 90.5 SE 1

DS-41 116.9 BRK 82.2 SE 1 97.7 SE 1
117.2 BRK 81.7 SE 1 100.1 SE 1
118.1 BRK 67.1 SE 1 99.9 SE 1
118.5 BRK 88.8 SE 1 102.6 SE 1
114.3 BRK 86.7 SE 1 100.3 SE 1

DS-42 111.6 BRK 72.1 SE 1 78.9 SE 1
112.0 BRK 89.4 SE 1 85.7 SE 1
111.9 BRK 68.5 SE 1 73.7 SE 1
112.9 BRK 71.4 SE 1 89.1 SE 1
110.4 BRK 68.8 SE 1 87.0 SE 1

(1) PEEL (1) represents outer track or top flap. DFSUM
(2) PEEL (2) represents inner track or bottom flap.
(3) BREAK CODES BASED ON MODES ILLUSTRATED IN ASTM D6392.

Michigan

SUMMARY OF DESTRUCTIVE TEST RESULTS
FUSION METHOD

ASTM D6392
CEC

Whiting Ponds 1 & 2 CQA

Golder Associates Inc.

PASS

PASS

PASS

PASS

PASS

PASS

PASS



OCTOBER 2019 1788523

SHEAR PEEL (1) PEEL (2)
SAMPLE STRENGTH BREAK STRENGTH BREAK STRENGTH BREAK REMARKS
NUMBER (ppi) CODE (3) (ppi) CODE (3) (ppi) CODE (3)

DS-43 117.5 BRK 85.8 SE 1 85.4 SE 1
117.7 BRK 97.2 SE 1 92.4 SE 1
116.3 BRK 95.5 SE 1 89.9 SE 1
114.9 BRK 96.1 SE 1 91.5 SE 1
111.6 BRK 87.5 SE 1 93.6 SE 1

DS-44 120.6 BRK 104.0 SE 1 94.1 SE 1
120.8 BRK 77.3 AD-RBK (33%) 82.8 SE 1
121.1 BRK 92.4 SE 1 93.0 SE 1
120.5 BRK 94.7 SE 1 88.6 SE 1
120.5 BRK 93.9 SE 1 91.6 SE 1

DS-44P 117.3 BRK 95.7 SE 1 91.0 SE 1
117.6 BRK 97.1 SE 1 90.1 SE 1
117.2 BRK 94.5 SE 1 88.5 SE 1
117.2 BRK 92.8 SE 1 91.4 SE 1
114.8 BRK 92.4 SE 1 91.0 SE 1

DS-44N 117.5 BRK 97.6 SE 1 97.1 SE 1
116.7 BRK 104.8 SE 1 101.2 SE 1
116.8 BRK 98.0 SE 1 94.5 SE 1
116.1 BRK 106.1 SE 1 95.9 SE 1
114.8 BRK 96.2 SE 1 96.7 SE 1

DS-45 117.1 BRK 91.0 SE 1 99.3 SE 1
116.1 BRK 91.6 SE 1 100.4 SE 1
113.5 BRK 88.6 SE 1 100.1 SE 1
112.0 BRK 86.5 SE 1 98.5 SE 1
111.6 BRK 85.3 SE 1 88.9 SE 1

DS-46 118.0 BRK 86.6 SE 1 86.2 SE 1
119.4 BRK 95.5 SE 1 82.7 SE 1
119.1 BRK 86.5 SE 1 90.4 SE 1
118.7 BRK 89.7 SE 1 86.4 SE 1
113.6 BRK 93.0 SE 1 87.0 SE 1

DS-47 116.4 BRK 91.6 SE 1 83.6 SE 1
115.2 BRK 98.0 SE 1 85.8 SE 1
113.0 BRK 91.8 SE 1 84.7 SE 1
113.2 BRK 91.7 SE 1 90.9 SE 1
110.7 BRK 98.6 SE 1 85.8 SE 1

(1) PEEL (1) represents outer track or top flap. DFSUM
(2) PEEL (2) represents inner track or bottom flap.
(3) BREAK CODES BASED ON MODES ILLUSTRATED IN ASTM D6392.

Michigan

SUMMARY OF DESTRUCTIVE TEST RESULTS
FUSION METHOD

ASTM D6392
CEC

Whiting Ponds 1 & 2 CQA

Golder Associates Inc.

PASS

PASS, BOUNDS 44 
SERIES IN THE NEXT 
DIRECTION

FAIL, SEE 44P AND 
44N FOR BOUNDING 
DESTRUCTIVE 
SAMPLES. ALL FAILED 
SEAMS WERE 
RECONSTRUCTED

PASS, BOUNDS 44 
SERIES IN THE 
PREVIOUS 
DIRECTION.

PASS

PASS

PASS



OCTOBER 2019 1788523

SHEAR PEEL (1) PEEL (2)
SAMPLE STRENGTH BREAK STRENGTH BREAK STRENGTH BREAK REMARKS
NUMBER (ppi) CODE (3) (ppi) CODE (3) (ppi) CODE (3)

DS-48 115.2 BRK 90.1 SE 1 87.2 SE 1
117.6 BRK 88.1 SE 1 84.8 SE 1
119.8 BRK 91.2 SE 1 90.7 SE 1
121.2 BRK 93.4 SE 1 99.0 SE 1
120.0 BRK 92.4 SE 1 96.3 SE 1

DS-49 109.6 BRK 86.6 SE 1 72.0 SE 1
109.8 BRK 85.9 SE 1 78.4 SE 1
108.7 BRK 86.5 SE 1 87.0 SE 1
109.0 BRK 87.7 SE 1 74.1 SE 1
106.2 BRK 88.0 SE 1 75.8 SE 1

DS-50 112.0 BRK 80.3 SE 1 82.9 SE 1
112.7 BRK 81.8 SE 1 90.3 SE 1
111.2 BRK 82.3 SE 1 90.4 SE 1
107.6 BRK 79.7 SE 1 99.0 SE 1
109.8 BRK 85.4 SE 1 90.5 SE 1

DS-51 113.9 BRK 96.7 SE 1 91.9 SE 1
114.3 BRK 98.1 SE 1 89.4 SE 1
112.6 BRK 97.5 SE 1 90.3 SE 1
112.8 BRK 93.6 SE 1 87.3 SE 1
111.9 BRK 94.9 SE 1 86.8 SE 1

DS-52 116.7 BRK 91.6 SE 1 87.6 SE 1
117.1 BRK 92.2 SE 1 87.9 SE 1
114.6 BRK 92.3 SE 1 86.0 SE 1
114.2 BRK 97.1 SE 1 86.7 SE 1
113.4 BRK 96.0 SE 1 87.1 SE 1

DS-53 111.6 BRK 87.6 SE 1 93.0 SE 1
111.0 BRK 84.9 SE 1 94.4 SE 1
108.0 BRK 87.0 SE 1 91.7 SE 1
109.7 BRK 84.0 SE 1 95.4 SE 1
107.6 BRK 85.9 SE 1 92.6 SE 1

DS-54 110.2 BRK 71.4 SE 1 89.3 SE 1
112.6 BRK 86.5 SE 1 88.6 SE 1
114.9 BRK 73.5 SE 1 86.6 SE 1
116.4 BRK 87.1 SE 1 90.7 SE 1
115.6 BRK 81.8 SE 1 88.7 SE 1

(1) PEEL (1) represents outer track or top flap. DFSUM
(2) PEEL (2) represents inner track or bottom flap.
(3) BREAK CODES BASED ON MODES ILLUSTRATED IN ASTM D6392.

Michigan

SUMMARY OF DESTRUCTIVE TEST RESULTS
FUSION METHOD

ASTM D6392
CEC

Whiting Ponds 1 & 2 CQA

Golder Associates Inc.

PASS

PASS

PASS

PASS

PASS

PASS

PASS



OCTOBER 2019 1788523

SHEAR PEEL (1) PEEL (2)
SAMPLE STRENGTH BREAK STRENGTH BREAK STRENGTH BREAK REMARKS
NUMBER (ppi) CODE (3) (ppi) CODE (3) (ppi) CODE (3)

DS-55 111.6 BRK 88.7 SE 1 92.1 SE 1
111.9 BRK 85.0 SE 1 95.1 SE 1
110.2 BRK 88.9 SE 1 85.8 SE 1
110.6 BRK 86.5 SE 1 87.9 SE 1
109.7 BRK 87.0 SE 1 90.7 SE 1

DS-56 113.7 BRK 83.4 SE 1 86.7 SE 1
114.1 BRK 86.5 SE 1 81.2 SE 1
114.9 BRK 86.7 SE 1 83.6 SE 1
115.2 BRK 90.8 SE 1 73.0 SE 1
114.2 BRK 85.1 SE 1 78.9 SE 1

DS-57 115.0 BRK 95.4 SE 1 84.7 SE 1
114.9 BRK 89.1 SE 1 82.6 SE 1
114.3 BRK 97.9 SE 1 83.5 SE 1
115.3 BRK 97.8 SE 1 85.6 SE 1
113.7 BRK 97.0 SE 1 85.1 SE 1

DS-58 113.9 BRK 82.7 SE 1 88.8 SE 1
113.3 BRK 90.5 SE 1 97.4 SE 1
113.2 BRK 86.5 SE 1 93.2 SE 1
114.2 BRK 86.8 SE 1 93.2 SE 1
114.7 BRK 92.6 SE 1 88.6 SE 1

DS-59 115.9 BRK 89.8 SE 1 93.6 SE 1
116.3 BRK 100.4 SE 1 83.1 SE 1
118.7 BRK 85.2 SE 1 84.4 SE 1
121.3 BRK 89.8 SE 1 87.5 SE 1
120.9 BRK 94.2 SE 1 84.6 SE 1

DS-60 110.4 BRK 69.6 SE 1 99.3 SE 1
110.9 BRK 73.4 SE 1 75.0 SE 1
111.8 BRK 71.2 SE 1 70.9 SE 1
112.5 BRK 89.0 SE 1 96.3 SE 1
111.1 BRK 81.9 SE 1 91.2 SE 1

DS-61 118.4 BRK 89.2 SE 1 75.4 SE 1
118.1 BRK 66.0 SE 1 75.8 SE 1
117.7 BRK 95.7 SE 1 102.4 SE 1
119.1 BRK 91.3 SE 1 95.8 SE 1
117.9 BRK 91.5 SE 1 96.8 SE 1

(1) PEEL (1) represents outer track or top flap. DFSUM
(2) PEEL (2) represents inner track or bottom flap.
(3) BREAK CODES BASED ON MODES ILLUSTRATED IN ASTM D6392.

Michigan

SUMMARY OF DESTRUCTIVE TEST RESULTS
FUSION METHOD

ASTM D6392
CEC

Whiting Ponds 1 & 2 CQA

Golder Associates Inc.

PASS

PASS

PASS

PASS

PASS

PASS

PASS
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SHEAR PEEL (1) PEEL (2)
SAMPLE STRENGTH BREAK STRENGTH BREAK STRENGTH BREAK REMARKS
NUMBER (ppi) CODE (3) (ppi) CODE (3) (ppi) CODE (3)

DS-62 113.8 BRK 78.6 SE 1 84.6 SE 1
113.2 BRK 85.7 SE 1 86.8 SE 1
113.1 BRK 84.1 SE 1 81.3 SE 1
114.0 BRK 84.4 SE 1 86.8 SE 1
112.3 BRK 84.1 SE 1 81.1 SE 1

DS-63 114.3 BRK 82.4 SE 1 89.6 SE 1
114.3 BRK 82.8 SE 1 80.4 SE 1
114.9 BRK 83.7 SE 1 83.3 SE 1
115.2 BRK 79.3 SE 1 87.3 SE 1
113.3 BRK 81.0 SE 1 89.7 SE 1

DS-64 119.2 BRK 76.1 SE 1 85.7 SE 1
118.1 BRK 71.8 SE 1 88.2 SE 1
118.4 BRK 70.8 SE 1 83.3 SE 1
119.4 BRK 71.7 SE 1 88.8 SE 1
118.3 BRK 71.9 SE 1 87.3 SE 1

DS-65 124.7 BRK 84.8 SE 1 86.0 SE 1
123.8 BRK 92.7 SE 1 96.2 SE 1
121.5 BRK 78.5 SE 1 86.1 SE 1
121.1 BRK 75.9 SE 1 77.9 SE 1
120.8 BRK 78.0 SE 1 78.3 SE 1

DS-66 113.1 BRK 81.3 SE 1 74.3 SE 1
113.2 BRK 80.2 SE 1 74.2 SE 1
112.9 BRK 82.5 SE 1 72.5 SE 1
112.1 BRK 77.9 SE 1 94.1 SE 1
110.4 BRK 76.6 SE 1 79.7 SE 1

DS-67 117.3 BRK 88.8 SE 1 98.7 SE 1
118.8 BRK 83.4 SE 1 93.0 SE 1
117.9 BRK 98.5 SE 1 92.9 SE 1
117.7 BRK 96.2 SE 1 95.7 SE 1
117.2 BRK 89.9 SE 1 89.9 SE 1

DS-68 106.0 BRK 83.2 SE 1 87.5 SE 1
107.1 BRK 67.1 SE 1 84.0 SE 1
105.6 BRK 83.4 SE 1 82.6 SE 1
104.4 BRK 76.3 SE 1 87.5 SE 1
105.1 BRK 85.2 SE 1 84.5 SE 1

(1) PEEL (1) represents outer track or top flap. DFSUM
(2) PEEL (2) represents inner track or bottom flap.
(3) BREAK CODES BASED ON MODES ILLUSTRATED IN ASTM D6392.

Michigan

SUMMARY OF DESTRUCTIVE TEST RESULTS
FUSION METHOD

ASTM D6392
CEC

Whiting Ponds 1 & 2 CQA

Golder Associates Inc.

PASS

PASS

PASS

PASS

PASS

PASS

PASS
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SHEAR PEEL (1) PEEL (2)
SAMPLE STRENGTH BREAK STRENGTH BREAK STRENGTH BREAK REMARKS
NUMBER (ppi) CODE (3) (ppi) CODE (3) (ppi) CODE (3)

DS-69 106.1 BRK 81.6 SE 1 86.0 SE 1
105.3 BRK 82.1 SE 1 85.4 SE 1
103.9 BRK 81.7 SE 1 87.1 SE 1
105.7 BRK 83.2 SE 1 90.8 SE 1
102.6 BRK 87.6 SE 1 89.8 SE 1

DS-70 107.0 BRK 85.0 SE 1 94.7 SE 1
107.3 BRK 83.7 SE 1 93.5 SE 1
106.6 BRK 80.7 SE 1 97.2 SE 1
109.2 BRK 81.1 SE 1 94.6 SE 1
108.8 BRK 87.0 SE 1 95.4 SE 1

DS-71 111.3 BRK 85.6 SE 1 86.6 SE 1
111.5 BRK 91.0 SE 1 88.4 SE 1
112.4 BRK 91.5 SE 1 91.2 SE 1
114.3 BRK 98.6 SE 1 85.7 SE 1
112.3 BRK 98.0 SE 1 90.3 SE 1

DS-72 113.2 BRK 96.9 SE 1 84.1 SE 1
113.8 BRK 94.8 SE 1 85.2 SE 1
114.1 BRK 97.4 SE 1 88.6 SE 1
114.4 BRK 97.5 SE 1 88.0 SE 1
113.4 BRK 98.7 SE 1 88.5 SE 1

DS-73 113.4 BRK 88.2 SE 1 95.5 SE 1
113.5 BRK 87.9 SE 1 74.5 SE 1
112.9 BRK 86.3 SE 1 90.2 SE 1
114.4 BRK 86.2 SE 1 91.0 SE 1
111.6 BRK 85.2 SE 1 85.1 SE 1

DS-74 112.6 BRK 88.9 SE 1 77.1 SE 1
112.0 BRK 86.0 SE 1 98.1 SE 1
111.2 BRK 87.2 SE 1 89.6 SE 1
113.0 BRK 86.1 SE 1 83.7 SE 1
110.8 BRK 87.2 SE 1 90.4 SE 1

DS-75 111.4 BRK 94.9 SE 1 86.4 SE 1
110.7 BRK 93.0 SE 1 83.8 SE 1
110.9 BRK 89.7 SE 1 82.8 SE 1
111.8 BRK 97.0 SE 1 84.5 SE 1
109.3 BRK 90.2 SE 1 83.1 SE 1

(1) PEEL (1) represents outer track or top flap. DFSUM
(2) PEEL (2) represents inner track or bottom flap.
(3) BREAK CODES BASED ON MODES ILLUSTRATED IN ASTM D6392.

Michigan

SUMMARY OF DESTRUCTIVE TEST RESULTS
FUSION METHOD

ASTM D6392
CEC

Whiting Ponds 1 & 2 CQA

Golder Associates Inc.

PASS

PASS

PASS

PASS

PASS

PASS

PASS
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SHEAR PEEL (1) PEEL (2)
SAMPLE STRENGTH BREAK STRENGTH BREAK STRENGTH BREAK REMARKS
NUMBER (ppi) CODE (3) (ppi) CODE (3) (ppi) CODE (3)

DS-76 101.4 BRK 99.8 SE 1 77.4 SE 1
101.4 BRK 96.2 SE 1 73.2 SE 1
101.5 BRK 96.5 SE 1 80.5 SE 1
102.2 BRK 100.4 SE 1 72.5 SE 1
101.0 BRK 101.6 SE 1 80.1 SE 1

DS-77 111.3 BRK 80.4 SE 1 89.3 SE 1
110.9 BRK 80.6 SE 1 89.2 SE 1
112.0 BRK 86.5 SE 1 92.9 SE 1
111.3 BRK 80.8 SE 1 91.9 SE 1
110.4 BRK 85.1 SE 1 97.4 SE 1

- - - - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -

- - - - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -

- - - - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -

- - - - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -

- - - - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -

(1) PEEL (1) represents outer track or top flap. DFSUM
(2) PEEL (2) represents inner track or bottom flap.
(3) BREAK CODES BASED ON MODES ILLUSTRATED IN ASTM D6392.

Michigan

SUMMARY OF DESTRUCTIVE TEST RESULTS
FUSION METHOD

ASTM D6392
CEC

Whiting Ponds 1 & 2 CQA

Golder Associates Inc.

PASS

PASS













































jpiaskowski
Text Box
DS-44 passed field testing but failed laboratory testing - DS-44B and DS-44A were sampled and passed field and laboratory destruct testing.









































 

 

APPENDIX L.2 

Extrusion Results 
 

 

 



1788523

JR Whiting - Ponds 1 and 2
Extrusion Footage

12/19/19

Date
Destruct 
Needed 
(Yes/No)

Destruct 
Number

8/15/19 No -

8/17/19 No -

8/17/19 No -

8/20/19 No DX-1

9/30/19 No -

9/30/19 No -

10/1/19 No -

10/4/19 No -

10/5/19 Yes DX-2

10/7/19 Yes DX-3

10/7/19 No -

X-40 No repair greater than 10' on this day
X-1715 No repair greater than 10' on this day
X-40 No repair greater than 10' on this day
X-50 No repair greater than 10' on this day

Please note that all extrusion welding for this project was performed on repairs.

Daily Destructive Sample Summary (Repairs Only)

Machine Comments

X-1715  No repair greater than 10' on this day

X-35 No repair greater than 10' on this day
X-50 No repair greater than 10' on this day
X-50 No repair greater than 10' on this day
X-50 Repair greater than 10' (5M 140')
X-35 Repair greater than 10' (7F 20')
X-50 No repair greater than 10' on this day



HDoering
Line

HDoering
Line

HDoering
Line

HDoering
Line
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SUMMARY OF DESTRUCTIVE TEST RESULTS
EXTRUSION METHOD

ASTM D6392
CEC

WHITING PONDS 1 & 2 CQA
MICHIGAN

SHEAR PEEL
SAMPLE STRENGTH BREAK STRENGTH BREAK REMARKS
NUMBER (ppi) CODE (1) (ppi) CODE (1)

DX-1 97.1 BRK 2 99.6 SE 3
PASS100.0 BRK 1 88.9 BRK 2

100.3 BRK 2 97.5 SE 2
102.1 BRK 2 105.9 BRK 2
103.9 BRK 1 98.9 BRK 2

DX-2 103.3 BRK 1 85.5 SE 3
104.3 BRK 1 71.0 SE 3
102.6 BRK 1 79.6 SE 3
101.9 BRK 1 76.0 SE 3
102.8 BRK 2 85.7 SE 3

DX-3 104.2 BRK 2 72.4 SE 3
104.5 BRK 2 75.3 SE 3
104.1 BRK 2 81.8 SE 3
102.9 BRK 2 81.8 SE 3
102.1 BRK 2 80.5 SE 3

- - - - - -
- - - -
- - - -
- - - -
- - - -

- - - - - -
- - - -
- - - -
- - - -
- - - -

- - - - - -
- - - -
- - - -
- - - -
- - - -

- - - - - -
- - - -
- - - -
- - - -
- - - -

(1) BREAK CODES BASED ON MODES ILLUSTRATED IN ASTM D6392. DESUM

Golder Associates Inc.

PASS

PASS









 

 

APPENDIX M 

Stormwater System Information 
 

 

 





Baughman Tile Company
8516 Twp. Rd. 137  Paulding, OH  45879  (419) 399-3160

This and all specification sheets are intended to be used as a general information 

guide.  If specific data is required, it must be requested at time of purchase and the 

corresponding paperwork can be provided for that particular batch of tile or pipe.

Filter Wrapped Tubing
specification sheet

Geotextile Sock:

Material polyester
Product Class ASTM D6707

Weight (oz./yd^2) 3.5
Puncture Resistance 35

Puncture Strength 50mm P 180
Mullen Burst, p.s.I. (kpa) 100

Water Permeability 2.4 s (-1)
AOS, US sieve, (UM) 30  (600)

UV Degradation Strength Retained 50% after 500 hrs

steve.ganong
Oval



Standard Perforation Patterns 
AASHTO Class II Perforation
The following terminology for perforations is derived from the applicable AASHTO specification. Differences 
between the specifications are covered in the table below. Class II perforations shall be located in the outside 
valleys of the corrugations, be circular and/or slotted and evenly spaced around the circumference and length 
of the pipe. The perforations shall be located in the outside valleys of the corrugations. The water inlet area 
shall be no less than 0.945 in2/ft (20 cm2/m) for pipe diameters 4- through 10-inch (100 - 250mm), 1.42 in2/ft
(30 cm2/m) for pipe diameters 12- through 18-inch (300 - 450 mm) and 1.89 in2/ft (40 cm2/m) for pipe diameters 
larger than and equal to 24 inches (600 mm). Table 1 below represents ADS standard perforation patterns for 
AASHTO Class II.  

Nominal I.D. Perforation
Type 

Maximum Slot 
Length or 
Diameter 

Maximum 
Slot Width 

Minimum 
Inlet Area 

in mm   in mm in mm in2/ft cm2/m
4 100 Slot 0.875 22 0.125 3 1.0 21
6 150 Slot 0.875 22 0.125 3 1.0 21
8 200 Slot 1.18 30 0.125 3 1.0 21

10 250 Slot 1.18 30 0.125 3 1.0 21
 12 300 Circular 0.313 8 - - 1.5 32
 15 375 Circular 0.313 8 - - 1.5 32
 18 450 Circular 0.313 8 - - 1.5 32
 24 600 Circular 0.313 8 - - 2.0 42
 30 750 Circular 0.375 9.5 - - 2.0 42
 36 900 Circular 0.375 9.5 - - 2.0 42
 42 1050 Circular 0.375 9.5 - - 2.0 42
 48 1200 Circular 0.375 9.5 - - 2.0 42
54 1350 Circular 0.375 9.5 - - 2.0 42
60 1500 Circular 0.375 9.5 - - 2.0 42















PIPE SIZE DELL
OD

WALL
THICKNESS

SPIGOT
LENGTH

GASKET
SURFACE

DIA.

BELL
ID

ID OD B C D E F G
12 17.5 20 2.75 3.562 1.640 14.722 15.251
15 21.0 23.875 3.00 3.562 1.640 18.222 18.751
18 24.5 27.625 3.25 3.750 1.828 21.847 22.375
21 28 31.625 3.50 3.750 1.828 25.347 25.876
24 31.5 35.625 3.75 3.875 1.953 28.854 29.383
27 35 39.625 4.00 3.875 1.953 32.319 32.848
30 38.5 40.875 4.25 3.875 1.953 34.339 34.868
36 45.5 48.375 4.75 3.875 1.953 40.839 41.368

NOTES:
1- Manufactured in accordance with ASTM C76 specifications
2- All dimensions are in inches, unless otherwise shown
3. Superseal gaskets manufactured in accordance with ASTM C443 specifications

F

G

R1/4

1° 50'
0.326

0.126

1.922

R1/16
R1/2

23°

R3/8
5/8

D

R1/4
C

20°

RCP JOINT DETAIL

B

8.2'

OD

IDC

RCP CROSS SECTION

        RCP JOINT DETAIL (12" TO 36")
20501 GODDARD ROAD, TAYLOR, MI 48180
TEL: 1.800.521.3514,      (734) 287-1000

WWW.copipe.com
FAX: (734) 287-8132     SCALE: NTS DATE: OCT.16.2019

steve.ganong
Oval



 

 

APPENDIX N 

Seed, Fertilizer, and Mulch 
Information 

 

 

 



 

 

 

 

 Date:  9-24-19 

 

Sold:       NERC                                                                                                               Federal:   

Shipped To:  The Yard                                                                                             State:  

         

Project No. #3909   

Job No. JR Whiting - Pond 1, 2, & CT Pond, Monroe County 
 

Name of Seed Mixture:    MDOT TUF MODIFIED ROADSIDE SEED MIX 

 

Wgt/Kgs Per. Bag 50#/22.68          Total Wgt/Kgs 6,000# /2,721.6 

Sales Order:                                                                              Lot Number: LC-19-03222-19-05 

                MDOT TUF MODIFIED ROADSIDE SEED MIX  

    40%  Ruddy Creeping Red Fescue     

    20%  Sideways Perennial Ryegrass    

    20%  Eureka II Hard Fescue     

    10%  SR2100 Kentucky Bluegrass 

    10% Fults Puccinella Distans        

 

La Crosse Seed LLC certifies that all varieties and percentages of seeds to be used in this mixture conforms to all requirements 
and specifications of the Michigan Department of State Highways and Transportation, or Michigan Department of Aeronautics 
whichever is applicable. 
 

 

Signed By: _______________________________                      

 

 

 

 

























 

Updated on 5-4-16                                                                                                                                                                 

Toll free: 888.550.1999 
Phone: 419.594.3210 

Fax: 419.594.3213 
 

22700 St. Rt. 613 
Oakwood, OH 45873 

Email: Info@Strawblanket.com 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This document may also be downloaded at http://www.strawblanket.com/S2000BDMaterialSpec.pdf  

Contents: Weed free straw 
Netting: Double jute, Leno weave Biodegradable 
Thread: Biodegradable 
Standard Roll Size: 100.0 sq yards/ 83.6 sq meters 
Standard Width: 8.00 feet/ 2.44 meters 
Functional Longevity: 12 – 24 months 
Best Use: 2:1 slopes, Medium-flow, roadways 

Test Method Description Standard Testing 

Mass/Unit Area ASTM D 6475 11.05 oz/ sq yd 

Tensile Strength –MD ASTM D 6818 75 lbs/ft* 

Tensile Strength –TD ASTM D 6818 75 lbs/ft* 

Thickness ASTM D 6525 0.25+ inches* 

Light Penetration ASTM D 6567 14.0%% 

Water Absorption ASTM D 1117, ECTC TASC 00197 411%% 

Elongation –MD ASTM D 6818 17.7 lb/in% 

Elongation –TD ASTM D 6818 14.5 lb/in% 

C  Factor <0.20@2:1* 

Permissible Shear Stress 1.75 lbs/ft.* 

Permissible rate of flow  6 ft/s* 

Enviroscape ECM certifies that the above criteria is met by this specified product and that is meets 

requirements as described in the Federal Highway Administration’s Standard Specification FP-03 in 

Section 713.17 and as described by ECTC as a Type 2.D. 

*MARV-Minimum Average Roll Value. Actual manufactured MARV's meet or exceed above stated 

values. 

www.strawblanket.com  

S2000BD Double Net Straw Blanket 

S2000BD is a fully Biodegradable blanket. The netting is made from Double jute, 
Leno weave. The thread is Biodegradable, while the filament of matrix is weed 
free straw. 
 
Blankets can be produced from 50 SY to 1,000 SY and be from 4 ft. to 16 ft. wide. 
 
As described in Federal Highway Administration’s Standard Specification FP-03 
in Section 713.17 and as described by ECTC as a Type 2.D. 
  

 

 

 

 
 

http://www.strawblanket.com/S2000BDMaterialSpec.pdf
http://www.strawblanket.com/
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