
GEOMEMBRANE TEST RESULTS
TRI Client: Watershed Geo

Project: Big Rivers LF Phase 1 Closure

Material: Agru 50 mil Super Gripnet LLDPE Geomembrane
Sample Identification: GTB0064040015
TRI Log #: 60698

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 52 51 54 55 53 51 52 52 55 50 53 2 47.5 Avg
50 << min 45 8 of 10

42.5 min ind
Asperity Height (ASTM D 7466)

Asperity Height (mils) - Side A 197 202 210 206 189 160 163 171 168 166 183 20 175 min
Asperity Height (mils) - Side B 145 142 148 146 141 136 148 146 140 138 143 4 130 min

Side A - Spike Side B - Nub
Density (ASTM D 1505)

Density (g/cm3) 0.936 0.936 0.936 0.936 0.000 0.939 max

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.24 2.21 2.23 0.02 2.0-3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2
Rating - 2nd field view 1 1 1 1 1 1 cat 3

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Break Strength (ppi) 191 267 234 178 195 213 37 105 min
TD Break Strength (ppi) 213 209 225 216 259 224 20 105 min

MD Break Elongation (%) 490 471 495 439 495 478 24 250 min
TD Break Elongation (%) 661 610 680 661 781 679 63 250 min

MD Machine Direction TD Transverse Direction



GEOMEMBRANE TEST RESULTS
TRI Client: Watershed Geo

Project: Big Rivers LF Phase 1 Closure

Material: Agru 50 mil Super Gripnet LLDPE Geomembrane
Sample Identification: GTB0064040024
TRI Log #: 60698

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 52 55 54 53 53 52 54 54 51 52 53 1 47.5 Avg
51 << min 45 8 of 10

42.5 min ind
Asperity Height (ASTM D 7466)

Asperity Height (mils) - Side A 212 216 205 207 170 174 181 180 172 171 189 19 175 min
Asperity Height (mils) - Side B 144 145 138 139 135 145 138 141 138 142 141 3 130 min

Side A - Spike Side B - Nub
Density (ASTM D 1505)

Density (g/cm3) 0.936 0.936 0.936 0.936 0.000 0.939 max

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.25 2.26 2.26 0.01 2.0-3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2
Rating - 2nd field view 1 1 1 1 1 1 cat 3

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Break Strength (ppi) 264 184 210 198 182 208 34 105 min
TD Break Strength (ppi) 229 223 253 197 246 230 22 105 min

MD Break Elongation (%) 468 505 501 519 462 491 25 250 min
TD Break Elongation (%) 681 716 744 546 772 692 88 250 min

MD Machine Direction TD Transverse Direction



GEOMEMBRANE TEST RESULTS
TRI Client: Watershed Geo

Project: Big Rivers LF Phase 1 Closure

Material: Agru 50 mil Super Gripnet LLDPE Geomembrane
Sample Identification: GTB0064040032
TRI Log #: 60698

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 53 55 51 52 51 48 55 53 55 50 52 2 47.5 Avg
48 << min 45 8 of 10

42.5 min ind
Asperity Height (ASTM D 7466)

Asperity Height (mils) - Side A 178 173 181 204 194 190 200 198 189 195 190 10 175 min
Asperity Height (mils) - Side B 147 141 147 141 137 140 143 138 140 140 141 3 130 min

Side A - Spike Side B - Nub
Density (ASTM D 1505)

Density (g/cm3) 0.935 0.936 0.936 0.936 0.001 0.939 max

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.24 2.32 2.28 0.06 2.0-3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2
Rating - 2nd field view 1 1 1 1 1 1 cat 3

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Break Strength (ppi) 168 202 206 227 208 202 21 105 min
TD Break Strength (ppi) 219 186 247 221 203 215 23 105 min

MD Break Elongation (%) 434 537 448 500 528 489 47 250 min
TD Break Elongation (%) 654 563 745 675 639 655 66 250 min

MD Machine Direction TD Transverse Direction



Mail To: Bill To:

Steve Mayes <= Same
Watershed Geo
11400 Atlantis Pl #200
Alpharetta GA,  30022

email: smayes@watershedgeo.com

Dear Mr. Mayes:

Thank you for consulting TRI/Environmental, Inc. (TRI) for your geosynthetics testing needs.  
TRI is pleased to submit this final report of the laboratory testing for the sample(s) listed below.

Project: Big Rivers LF Phase 1 Closure

TRI Job Reference Number: 60266

Material(s) Tested: One, Agru 50 mil Super Gripnet LLDPE Geomembrane(s)

Test(s) Requested: Thickness (ASTM D 5994)
Asperity Height (ASTM D 7466)
Density (ASTM D 1505)
Carbon Black Content (ASTM D 4218)
Carbon Dispersion (ASTM D 5596)
Tensile Properties (ASTM D 6693)

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

Sincerely,

Mansukh Patel
Laboratory Manager
Geosynthetic Services Division

*Signature is on file

November 3, 2020
November 17, 2020



GEOMEMBRANE TEST RESULTS
TRI Client: Watershed Geo

Project: Big Rivers LF Phase 1 Closure

Material: Agru 50 mil Super Gripnet LLDPE Geomembrane
Sample Identification: GTB0064040041
TRI Log #: 60266

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 54 50 53 56 53 55 55 55 53 54 54 2 47.5 Avg
50 << min 45 8 of 10

42.5 min ind
Asperity Height (ASTM D 7466)

Asperity Height (mils) - Side A 197 198 192 180 181 185 209 203 181 201 193 10 175 min
Asperity Height (mils) - Side B 148 149 141 143 146 143 140 145 144 141 144 3 130 min

Side A - Shiny Side Side B - Dull Side
Density (ASTM D 1505)

Density (g/cm3) 0.936 0.936 0.936 0.936 0.000 0.939 max

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.39 2.38 2.39 0.01 2.0-3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2
Rating - 2nd field view 1 1 1 1 1 1 cat 3

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Break Strength (ppi) 214 254 225 188 236 223 25 105 min
TD Break Strength (ppi) 278 261 249 233 256 255 16 105 min

MD Break Elongation (%) 472 493 556 469 482 494 36 250 min
TD Break Elongation (%) 770 749 688 718 734 732 31 250 min

MD Machine Direction TD Transverse Direction



Mail To: Bill To:

Steve Mayes <= Same
Watershed Geo
11400 Atlantis Pl #200
Alpharetta GA,  30022

email: smayes@watershedgeo.com

Dear Mr. Mayes:

Thank you for consulting TRI/Environmental, Inc. (TRI) for your geosynthetics testing needs.  
TRI is pleased to submit this final report of the laboratory testing for the sample(s) listed below.

Project: Big Rivers LF Phase 1 Closure

TRI Job Reference Number: 60325

Material(s) Tested: Two, Agru 50 mil Super Gripnet LLDPE Geomembrane(s)

Test(s) Requested: Thickness (ASTM D 5994)
Asperity Height (ASTM D 7466)
Density (ASTM D 1505)
Carbon Black Content (ASTM D 4218)
Carbon Dispersion (ASTM D 5596)
Tensile Properties (ASTM D 6693)

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

Sincerely,

Mansukh Patel
Laboratory Manager
Geosynthetic Services Division

*Signature is on file

November 10, 2020
November 17, 2020



GEOMEMBRANE TEST RESULTS
TRI Client: Watershed Geo

Project: Big Rivers LF Phase 1 Closure

Material: Agru 50 mil Super Gripnet LLDPE Geomembrane
Sample Identification: GTB0064040059
TRI Log #: 60325

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 55 59 54 58 59 58 59 57 58 56 57 2
54 << min

Asperity Height (ASTM D 7466)

Asperity Height (mils) - Side A 214 204 206 207 207 205 211 201 203 203 206 4
Asperity Height (mils) - Side B 141 141 140 142 149 142 141 149 140 144 143 3

Side A - Shiny Side Side B - Dull Side
Density (ASTM D 1505)

Density (g/cm3) 0.936 0.936 0.936 0.936 0.000

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.25 2.28 2.27 0.02

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1
Rating - 2nd field view 1 1 1 1 1

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Break Strength (ppi) 238 239 233 231 231 234 4
TD Break Strength (ppi) 277 271 247 228 250 255 20

MD Break Elongation (%) 527 491 539 537 466 512 32
TD Break Elongation (%) 756 756 639 594 716 692 73

MD Machine Direction TD Transverse Direction



GEOMEMBRANE TEST RESULTS
TRI Client: Watershed Geo

Project: Big Rivers LF Phase 1 Closure

Material: Agru 50 mil Super Gripnet LLDPE Geomembrane
Sample Identification: GTB0064040067
TRI Log #: 60325

STD.
PARAMETER TEST REPLICATE NUMBER MEAN DEV.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 58 54 58 55 58 52 59 57 58 58 57 2
52 << min

Asperity Height (ASTM D 7466)

Asperity Height (mils) - Side A 198 197 208 194 198 199 194 201 199 198 199 4
Asperity Height (mils) - Side B 141 143 149 141 138 139 141 142 144 147 143 3

Side A - Shiny Side Side B - Dull Side
Density (ASTM D 1505)

Density (g/cm3) 0.935 0.935 0.935 0.935 0.000

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.21 2.27 2.24 0.04

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1
Rating - 2nd field view 1 1 1 1 1

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Break Strength (ppi) 260 266 241 216 224 241 22
TD Break Strength (ppi) 274 274 260 210 258 255 26

MD Break Elongation (%) 519 490 583 498 492 516 39
TD Break Elongation (%) 720 754 712 569 721 695 72

MD Machine Direction TD Transverse Direction





PROJ.
SPEC.

47.5 Avg
45 8 of 10

42.5 min ind

175 min
130 min

0.939 max

2.0-3.0

9 cat 1 or 2
1 cat 3

105 min
105 min

250 min
250 min



PROJ.
SPEC.

47.5 Avg
45 8 of 10

42.5 min ind

175 min
130 min

0.939 max

2.0-3.0

9 cat 1 or 2
1 cat 3

105 min
105 min

250 min
250 min



Mail To: Bill To:

Steve Mayes <= Same
Watershed Geo
11400 Atlantis Pl #200
Alpharetta GA,  30022

email: smayes@watershedgeo.com

Dear Mr. Mayes:
8E+21

Thank you for consulting TRI/Environmental, Inc. (TRI) for your geosynthetics testing needs.  
TRI is pleased to submit this final report of the laboratory testing for the sample(s) listed below.

Project: Big Rivers LF Phase 1 Closure

TRI Job Reference Number: 60443

Material(s) Tested: Eight, Agru 50 mil Super Gripnet LLDPE Geomembrane(s)

Test(s) Requested: Thickness (ASTM D 5994)
Asperity Height (ASTM D 7466)
Density (ASTM D 1505)
Carbon Black Content (ASTM D 4218)
Carbon Dispersion (ASTM D 5596)
Tensile Properties (ASTM D 6693)

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

Sincerely,

Mansukh Patel
Laboratory Manager
Geosynthetic Services Division

*Signature is on file

November 10, 2020
November 17, 2020



GEOMEMBRANE TEST RESULTS
TRI Client: Watershed Geo

Project: Big Rivers LF Phase 1 Closure

Material: Agru 50 mil Super Gripnet LLDPE Geomembrane
Sample Identification: GTB0064040050
TRI Log #: 60443

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 53 55 53 51 54 59 56 53 55 52 54 2 47.5 Avg
51 << min 45 8 of 10

42.5 min ind
Asperity Height (ASTM D 7466)

Asperity Height (mils) - Side A 194 193 197 201 195 206 194 193 197 197 197 4 175 min
Asperity Height (mils) - Side B 152 148 151 147 147 148 144 147 151 151 149 3 130 min

Side A - Shiny Side Side B - Dull Side
Density (ASTM D 1505)

Density (g/cm3) 0.935 0.935 0.935 0.935 0.000 0.939 max

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.49 2.50 2.50 0.01 2.0-3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2
Rating - 2nd field view 1 1 1 1 1 1 cat 3

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Break Strength (ppi) 221 232 221 262 222 232 18 105 min
TD Break Strength (ppi) 227 237 248 262 259 247 15 105 min

MD Break Elongation (%) 576 492 499 538 529 527 34 250 min
TD Break Elongation (%) 706 733 770 785 757 750 31 250 min

MD Machine Direction TD Transverse Direction



GEOMEMBRANE TEST RESULTS
TRI Client: Watershed Geo

Project: Big Rivers LF Phase 1 Closure

Material: Agru 50 mil Super Gripnet LLDPE Geomembrane
Sample Identification: GTB0064040075
TRI Log #: 60443

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 59 52 54 58 54 51 57 55 50 54 54 3 47.5 Avg
50 << min 45 8 of 10

42.5 min ind
Asperity Height (ASTM D 7466)

Asperity Height (mils) - Side A 198 197 208 199 199 199 201 203 193 197 199 4 175 min
Asperity Height (mils) - Side B 146 143 143 144 143 142 144 149 146 149 145 3 130 min

Side A - Shiny Side Side B - Dull Side
Density (ASTM D 1505)

Density (g/cm3) 0.935 0.935 0.935 0.935 0.000 0.939 max

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.24 2.23 2.24 0.01 2.0-3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2
Rating - 2nd field view 1 1 1 1 1 1 cat 3

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Break Strength (ppi) 213 219 235 216 203 217 12 105 min
TD Break Strength (ppi) 232 248 266 264 232 248 17 105 min

MD Break Elongation (%) 505 482 529 509 543 514 23 250 min
TD Break Elongation (%) 693 726 773 755 687 727 38 250 min

MD Machine Direction TD Transverse Direction



GEOMEMBRANE TEST RESULTS
TRI Client: Watershed Geo

Project: Big Rivers LF Phase 1 Closure

Material: Agru 50 mil Super Gripnet LLDPE Geomembrane
Sample Identification: GTB0064040083
TRI Log #: 60443

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 53 52 55 51 51 54 54 53 53 55 53 2 47.5 Avg
51 << min 45 8 of 10

42.5 min ind
Asperity Height (ASTM D 7466)

Asperity Height (mils) - Side A 203 207 209 211 203 198 204 201 206 204 205 4 175 min
Asperity Height (mils) - Side B 152 146 149 143 150 147 154 154 147 147 149 4 130 min

Side A - Shiny Side Side B - Dull Side
Density (ASTM D 1505)

Density (g/cm3) 0.936 0.936 0.936 0.936 0.000 0.939 max

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.25 2.23 2.24 0.01 2.0-3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2
Rating - 2nd field view 1 1 1 1 1 1 cat 3

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Break Strength (ppi) 220 226 211 251 205 223 18 105 min
TD Break Strength (ppi) 251 203 243 232 247 235 19 105 min

MD Break Elongation (%) 530 579 488 506 503 521 36 250 min
TD Break Elongation (%) 718 601 699 690 716 685 48 250 min

MD Machine Direction TD Transverse Direction



GEOMEMBRANE TEST RESULTS
TRI Client: Watershed Geo

Project: Big Rivers LF Phase 1 Closure

Material: Agru 50 mil Super Gripnet LLDPE Geomembrane
Sample Identification: GTB0064040091
TRI Log #: 60443

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 53 53 53 54 55 53 54 51 55 51 53 1 47.5 Avg
51 << min 45 8 of 10

42.5 min ind
Asperity Height (ASTM D 7466)

Asperity Height (mils) - Side A 199 198 195 202 209 197 201 203 197 201 200 4 175 min
Asperity Height (mils) - Side B 146 147 153 142 143 147 152 150 150 144 147 4 130 min

Side A - Shiny Side Side B - Dull Side
Density (ASTM D 1505)

Density (g/cm3) 0.935 0.935 0.936 0.935 0.001 0.939 max

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.16 2.17 2.17 0.01 2.0-3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2
Rating - 2nd field view 1 1 1 1 1 1 cat 3

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Break Strength (ppi) 217 232 242 235 219 229 11 105 min
TD Break Strength (ppi) 255 249 244 235 261 249 10 105 min

MD Break Elongation (%) 580 414 478 543 506 504 63 250 min
TD Break Elongation (%) 752 735 699 669 750 721 36 250 min

MD Machine Direction TD Transverse Direction



GEOMEMBRANE TEST RESULTS
TRI Client: Watershed Geo

Project: Big Rivers LF Phase 1 Closure

Material: Agru 50 mil Super Gripnet LLDPE Geomembrane
Sample Identification: GTB0064040099
TRI Log #: 60443

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 54 56 53 51 55 53 57 54 52 55 54 2 47.5 Avg
51 << min 45 8 of 10

42.5 min ind
Asperity Height (ASTM D 7466)

Asperity Height (mils) - Side A 192 196 195 196 194 200 194 191 203 202 196 4 175 min
Asperity Height (mils) - Side B 144 142 140 145 151 148 146 147 143 143 145 3 130 min

Side A - Shiny Side Side B - Dull Side
Density (ASTM D 1505)

Density (g/cm3) 0.936 0.936 0.936 0.936 0.000 0.939 max

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.18 2.15 2.17 0.02 2.0-3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2
Rating - 2nd field view 1 1 1 1 1 1 cat 3

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Break Strength (ppi) 277 245 228 218 198 233 30 105 min
TD Break Strength (ppi) 257 235 237 257 269 251 15 105 min

MD Break Elongation (%) 513 497 529 523 455 503 30 250 min
TD Break Elongation (%) 731 626 660 710 704 686 42 250 min

MD Machine Direction TD Transverse Direction



GEOMEMBRANE TEST RESULTS
TRI Client: Watershed Geo

Project: Big Rivers LF Phase 1 Closure

Material: Agru 50 mil Super Gripnet LLDPE Geomembrane
Sample Identification: GTB0064040107
TRI Log #: 60443

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 60 57 58 55 55 60 56 57 59 58 58 2 47.5 Avg
55 << min 45 8 of 10

42.5 min ind
Asperity Height (ASTM D 7466)

Asperity Height (mils) - Side A 198 202 193 195 197 200 199 199 200 205 199 3 175 min
Asperity Height (mils) - Side B 147 144 151 142 147 143 143 148 150 144 146 3 130 min

Side A - Shiny Side Side B - Dull Side
Density (ASTM D 1505)

Density (g/cm3) 0.936 0.936 0.936 0.936 0.000 0.939 max

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.15 2.14 2.15 0.01 2.0-3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2
Rating - 2nd field view 1 1 1 1 1 1 cat 3

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Break Strength (ppi) 258 224 245 259 223 242 18 105 min
TD Break Strength (ppi) 274 297 286 262 273 278 13 105 min

MD Break Elongation (%) 440 478 540 588 499 509 57 250 min
TD Break Elongation (%) 733 795 733 747 786 759 30 250 min

MD Machine Direction TD Transverse Direction



GEOMEMBRANE TEST RESULTS
TRI Client: Watershed Geo

Project: Big Rivers LF Phase 1 Closure

Material: Agru 50 mil Super Gripnet LLDPE Geomembrane
Sample Identification: GTB0064040115
TRI Log #: 60443

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 58 53 59 58 56 58 55 55 57 54 56 2 47.5 Avg
53 << min 45 8 of 10

42.5 min ind
Asperity Height (ASTM D 7466)

Asperity Height (mils) - Side A 208 206 193 201 214 205 201 203 202 205 204 5 175 min
Asperity Height (mils) - Side B 142 146 140 146 142 144 143 141 147 140 143 3 130 min

Side A - Shiny Side Side B - Dull Side
Density (ASTM D 1505)

Density (g/cm3) 0.936 0.936 0.936 0.936 0.000 0.939 max

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.05 2.06 2.06 0.01 2.0-3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2
Rating - 2nd field view 1 1 1 1 1 1 cat 3

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Break Strength (ppi) 218 210 266 225 202 224 25 105 min
TD Break Strength (ppi) 289 236 275 238 276 263 24 105 min

MD Break Elongation (%) 530 445 532 520 500 505 36 250 min
TD Break Elongation (%) 801 657 758 706 763 737 56 250 min

MD Machine Direction TD Transverse Direction



GEOMEMBRANE TEST RESULTS
TRI Client: Watershed Geo

Project: Big Rivers LF Phase 1 Closure

Material: Agru 50 mil Super Gripnet LLDPE Geomembrane
Sample Identification: GTB0064040123
TRI Log #: 60443

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 55 51 54 50 52 53 57 54 53 49 53 3 47.5 Avg
49 << min 45 8 of 10

42.5 min ind
Asperity Height (ASTM D 7466)

Asperity Height (mils) - Side A 195 195 204 200 212 205 204 206 206 203 203 5 175 min
Asperity Height (mils) - Side B 149 144 150 142 148 149 152 147 146 147 147 3 130 min

Side A - Shiny Side Side B - Dull Side
Density (ASTM D 1505)

Density (g/cm3) 0.936 0.936 0.936 0.936 0.000 0.939 max

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.18 2.15 2.17 0.02 2.0-3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2
Rating - 2nd field view 1 1 1 1 1 1 cat 3

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Break Strength (ppi) 221 234 217 248 218 228 13 105 min
TD Break Strength (ppi) 243 270 249 267 268 259 12 105 min

MD Break Elongation (%) 543 528 513 458 534 515 34 250 min
TD Break Elongation (%) 703 716 728 794 775 743 39 250 min

MD Machine Direction TD Transverse Direction



Mail To: Bill To:

Steve Mayes <= Same
Watershed Geo
11400 Atlantis Pl #200
Alpharetta GA,  30022

email: smayes@watershedgeo.com

Dear Mr. Mayes:

Thank you for consulting TRI/Environmental, Inc. (TRI) for your geosynthetics testing needs.  
TRI is pleased to submit this final report of the laboratory testing for the sample(s) listed below.

Project: Big Rivers LF Phase 1 Closure

TRI Job Reference Number: 60502

Material(s) Tested: Four, Agru 50 mil Super Gripnet LLDPE Geomembrane(s)

Test(s) Requested: Thickness (ASTM D 5994)
Asperity Height (ASTM D 7466)
Density (ASTM D 1505)
Carbon Black Content (ASTM D 4218)
Carbon Dispersion (ASTM D 5596)
Tensile Properties (ASTM D 6693)

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

Sincerely,

Mansukh Patel
Laboratory Manager
Geosynthetic Services Division

*Signature is on file

November 13, 2020
November 17, 2020



GEOMEMBRANE TEST RESULTS
TRI Client: Watershed Geo

Project: Big Rivers LF Phase 1 Closure

Material: Agru 50 mil Super Gripnet LLDPE Geomembrane
Sample Identification: GTB0064040131
TRI Log #: 60502

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 53 54 52 51 52 51 52 53 53 50 52 1 47.5 Avg
50 << min 45 8 of 10

42.5 min ind
Asperity Height (ASTM D 7466)

Asperity Height (mils) - Side A 194 194 166 169 171 176 195 198 206 189 186 14 175 min
Asperity Height (mils) - Side B 147 148 139 141 140 145 141 149 148 148 145 4 130 min

Side A - Spike Side B - Nub
Density (ASTM D 1505)

Density (g/cm3) 0.936 0.936 0.936 0.936 0.000 0.939 max

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.37 2.37 2.37 0.00 2.0-3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2
Rating - 2nd field view 1 1 1 1 1 1 cat 3

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Break Strength (ppi) 212 210 187 200 219 206 12 105 min
TD Break Strength (ppi) 240 247 236 209 229 232 15 105 min

MD Break Elongation (%) 591 590 524 443 494 528 64 250 min
TD Break Elongation (%) 702 736 678 648 670 687 34 250 min

MD Machine Direction TD Transverse Direction



GEOMEMBRANE TEST RESULTS
TRI Client: Watershed Geo

Project: Big Rivers LF Phase 1 Closure

Material: Agru 50 mil Super Gripnet LLDPE Geomembrane
Sample Identification: GTB0064040139
TRI Log #: 60502

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 56 58 53 57 58 57 54 56 57 55 56 2 47.5 Avg
53 << min 45 8 of 10

42.5 min ind
Asperity Height (ASTM D 7466)

Asperity Height (mils) - Side A 187 196 204 200 191 200 198 197 198 205 198 5 175 min
Asperity Height (mils) - Side B 140 144 144 146 141 143 142 143 148 147 144 3 130 min

Side A - Spike Side B - Nub
Density (ASTM D 1505)

Density (g/cm3) 0.936 0.936 0.936 0.936 0.000 0.939 max

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.23 2.20 2.22 0.02 2.0-3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2
Rating - 2nd field view 1 1 1 1 1 1 cat 3

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Break Strength (ppi) 235 229 261 251 252 246 13 105 min
TD Break Strength (ppi) 219 199 189 202 208 203 11 105 min

MD Break Elongation (%) 717 687 728 712 710 711 15 250 min
TD Break Elongation (%) 451 500 424 535 474 477 43 250 min

MD Machine Direction TD Transverse Direction



GEOMEMBRANE TEST RESULTS
TRI Client: Watershed Geo

Project: Big Rivers LF Phase 1 Closure

Material: Agru 50 mil Super Gripnet LLDPE Geomembrane
Sample Identification: GTB0064040147
TRI Log #: 60502

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 58 54 52 51 55 58 54 52 51 58 54 3 47.5 Avg
51 << min 45 8 of 10

42.5 min ind
Asperity Height (ASTM D 7466)

Asperity Height (mils) - Side A 208 204 212 208 211 215 200 209 201 213 208 5 175 min
Asperity Height (mils) - Side B 152 149 153 153 148 152 152 151 148 150 151 2 130 min

Side A - Spike Side B - Nub
Density (ASTM D 1505)

Density (g/cm3) 0.935 0.935 0.935 0.935 0.000 0.939 max

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.22 2.22 2.22 0.00 2.0-3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2
Rating - 2nd field view 1 1 1 1 1 1 cat 3

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Break Strength (ppi) 240 224 233 223 222 228 8 105 min
TD Break Strength (ppi) 242 257 255 241 235 246 10 105 min

MD Break Elongation (%) 477 550 524 500 518 514 27 250 min
TD Break Elongation (%) 707 717 734 706 674 708 22 250 min

MD Machine Direction TD Transverse Direction



GEOMEMBRANE TEST RESULTS
TRI Client: Watershed Geo

Project: Big Rivers LF Phase 1 Closure

Material: Agru 50 mil Super Gripnet LLDPE Geomembrane
Sample Identification: GTB0064040155
TRI Log #: 60502

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 52 52 53 52 53 56 58 53 53 54 54 2 47.5 Avg
52 << min 45 8 of 10

42.5 min ind
Asperity Height (ASTM D 7466)

Asperity Height (mils) - Side A 207 204 196 197 198 207 200 200 197 205 201 4 175 min
Asperity Height (mils) - Side B 145 146 143 145 146 146 149 141 148 142 145 3 130 min

Side A - Spike Side B - Nub
Density (ASTM D 1505)

Density (g/cm3) 0.935 0.935 0.935 0.935 0.000 0.939 max

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.13 2.23 2.18 0.07 2.0-3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2
Rating - 2nd field view 1 1 1 1 1 1 cat 3

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Break Strength (ppi) 213 194 214 239 220 216 16 105 min
TD Break Strength (ppi) 262 214 265 242 209 238 26 105 min

MD Break Elongation (%) 532 531 534 532 556 537 11 250 min
TD Break Elongation (%) 753 623 809 696 621 700 82 250 min

MD Machine Direction TD Transverse Direction



Mail To: Bill To:

Steve Mayes <= Same
Watershed Geo
11400 Atlantis Pl #200
Alpharetta GA,  30022

email: smayes@watershedgeo.com

Dear Mr. Mayes:

Thank you for consulting TRI/Environmental, Inc. (TRI) for your geosynthetics testing needs.  
TRI is pleased to submit this final report of the laboratory testing for the sample(s) listed below.

Project: Big Rivers LF Phase 1 Closure

TRI Job Reference Number: 60517

Material(s) Tested: Two, Agru 50 mil Super Gripnet LLDPE Geomembrane(s)

Test(s) Requested: Thickness (ASTM D 5994)
Asperity Height (ASTM D 7466)
Density (ASTM D 1505)
Carbon Black Content (ASTM D 4218)
Carbon Dispersion (ASTM D 5596)
Tensile Properties (ASTM D 6693)

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

Sincerely,

Mansukh Patel
Laboratory Manager
Geosynthetic Services Division

*Signature is on file

November 16, 2020
November 17, 2020



GEOMEMBRANE TEST RESULTS
TRI Client: Watershed Geo

Project: Big Rivers LF Phase 1 Closure

Material: Agru 50 mil Super Gripnet LLDPE Geomembrane
Sample Identification: GTB0064040163
TRI Log #: 60517

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 58 59 53 57 58 56 56 57 55 56 56 2 47.5 Avg
53 << min 45 8 of 10

42.5 min ind
Asperity Height (ASTM D 7466)

Asperity Height (mils) - Side A 197 196 192 202 207 203 200 200 198 201 200 4 175 min
Asperity Height (mils) - Side B 149 141 141 145 138 139 143 144 146 143 143 3 130 min

Side A - Spike Side B - Nub
Density (ASTM D 1505)

Density (g/cm3) 0.936 0.936 0.936 0.936 0.000 0.939 max

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.14 2.18 2.16 0.03 2.0-3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2
Rating - 2nd field view 1 1 2 1 1 1 cat 3

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Break Strength (ppi) 191 243 199 208 201 208 20 105 min
TD Break Strength (ppi) 263 273 212 249 267 253 24 105 min

MD Break Elongation (%) 442 471 507 451 532 481 38 250 min
TD Break Elongation (%) 737 748 587 724 712 702 65 250 min

MD Machine Direction TD Transverse Direction



GEOMEMBRANE TEST RESULTS
TRI Client: Watershed Geo

Project: Big Rivers LF Phase 1 Closure

Material: Agru 50 mil Super Gripnet LLDPE Geomembrane
Sample Identification: GTB0064040171
TRI Log #: 60517

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 56 58 58 56 59 57 57 51 55 50 56 3 47.5 Avg
50 << min 45 8 of 10

42.5 min ind
Asperity Height (ASTM D 7466)

Asperity Height (mils) - Side A 198 200 204 205 195 191 190 190 195 194 196 5 175 min
Asperity Height (mils) - Side B 143 140 141 145 142 143 143 149 147 141 143 3 130 min

Side A - Spike Side B - Nub
Density (ASTM D 1505)

Density (g/cm3) 0.936 0.936 0.936 0.936 0.000 0.939 max

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.25 2.27 2.26 0.01 2.0-3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2
Rating - 2nd field view 1 1 1 1 1 1 cat 3

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Break Strength (ppi) 225 213 249 235 217 228 15 105 min
TD Break Strength (ppi) 262 260 249 265 258 259 6 105 min

MD Break Elongation (%) 536 589 484 419 479 501 64 250 min
TD Break Elongation (%) 690 726 678 718 730 708 23 250 min

MD Machine Direction TD Transverse Direction



Mail To: Bill To:

Steve Mayes <= Same 
Watershed Geo
11400 Atlantis Place
Suite #200
Alparetta, GA 30022

email: smayes@watershedgeo.com

Dear Mr. Mayes:

Thank you for consulting TRI/Environmental, Inc. (TRI) for your geosynthetics testing needs.  
TRI is pleased to submit this final report of the laboratory testing for the sample(s) listed below.

Project: Big Rivers Landfill Phase 1 Closure Cap

TRI Job Reference Number: 60606

Material(s) Tested: Three, Agru 50 mil SuperGripNet LLDPE Geomembrane(s)

Test(s) Requested: Thickness (ASTM D 5994)
Asperity Height (ASTM D 7466)
Density (ASTM D 1505)
Carbon Black Content (ASTM D 4218)
Carbon Dispersion (ASTM D 5596)
Tensile Properties (ASTM D 6693)

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

Sincerely,

Mansukh Patel
Laboratory Manager
Geosynthetic Services Division

*Signature is on file

November 19, 2020



GEOMEMBRANE TEST RESULTS
TRI Client: Watershed Geo

Project: Big Rivers Landfill Phase 1 Closure Cap

Material: Agru 50 mil SuperGripNet LLDPE Geomembrane
Sample Identification: GTB0064040190
TRI Log #: 60606

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 53 58 59 53 54 61 52 52 56 51 55 3 47.5 Avg
51 << min 45 8 of 10

42.5 min ind
Asperity Height (ASTM D 7466)

Asperity Height (mils) - Side A 194 196 199 200 193 192 178 194 188 179 191 8 175 min
Asperity Height (mils) - Side B 144 145 138 140 141 143 147 138 148 142 143 3 130 min

Side A - Spike Side B - Drainage Nub
Density (ASTM D 1505)

Density (g/cm3) 0.935 0.935 0.935 0.935 0.000 0.939 max

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.29 2.27 2.28 0.01 2.0-3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2
Rating - 2nd field view 1 1 1 1 1 1 cat 3

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Break Strength (ppi) 213 223 224 227 231 224 7 105 min
TD Break Strength (ppi) 271 261 274 234 248 258 17 105 min

MD Break Elongation (%) 512 504 563 501 564 529 32 250 min
TD Break Elongation (%) 745 758 774 671 661 722 52 250 min

MD Machine Direction TD Transverse Direction



GEOMEMBRANE TEST RESULTS
TRI Client: Watershed Geo

Project: Big Rivers Landfill Phase 1 Closure Cap

Material: Agru 50 mil SuperGripNet LLDPE Geomembrane
Sample Identification: GTB0064040198
TRI Log #: 60606

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 58 60 60 55 60 60 55 55 56 53 57 3 47.5 Avg
53 << min 45 8 of 10

42.5 min ind
Asperity Height (ASTM D 7466)

Asperity Height (mils) - Side A 212 192 208 210 201 199 211 216 197 202 205 8 175 min
Asperity Height (mils) - Side B 148 142 138 140 144 141 140 144 149 142 143 4 130 min

Side A - Spike Side B - Drainage Nub
Density (ASTM D 1505)

Density (g/cm3) 0.936 0.936 0.936 0.936 0.000 0.939 max

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.28 2.26 2.27 0.01 2.0-3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2
Rating - 2nd field view 1 1 1 1 1 1 cat 3

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Break Strength (ppi) 230 251 270 244 234 246 16 105 min
TD Break Strength (ppi) 287 244 240 278 249 260 21 105 min

MD Break Elongation (%) 531 536 540 566 508 536 21 250 min
TD Break Elongation (%) 794 639 632 735 649 690 72 250 min

MD Machine Direction TD Transverse Direction



GEOMEMBRANE TEST RESULTS
TRI Client: Watershed Geo

Project: Big Rivers Landfill Phase 1 Closure Cap

Material: Agru 50 mil SuperGripNet LLDPE Geomembrane
Sample Identification: GTB0064040206
TRI Log #: 60606

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 57 56 57 56 58 58 57 58 55 56 57 1 47.5 Avg
55 << min 45 8 of 10

42.5 min ind
Asperity Height (ASTM D 7466)

Asperity Height (mils) - Side A 207 197 192 188 194 187 172 165 177 200 188 13 175 min
Asperity Height (mils) - Side B 142 140 142 139 136 144 142 141 141 145 141 3 130 min

Side A - Spike Side B - Drainage Nub
Density (ASTM D 1505)

Density (g/cm3) 0.937 0.937 0.937 0.937 0.000 0.939 max

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.25 2.26 2.26 0.01 2.0-3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2
Rating - 2nd field view 1 1 1 1 1 1 cat 3

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Break Strength (ppi) 239 239 239 208 240 233 14 105 min
TD Break Strength (ppi) 230 247 236 263 251 245 13 105 min

MD Break Elongation (%) 508 490 543 481 576 520 39 250 min
TD Break Elongation (%) 659 701 680 729 695 693 26 250 min

MD Machine Direction TD Transverse Direction



Mail To: Bill To:

Steve Mayes <= Same 
Watershed Geo
11400 Atlantis Place
Suite #200
Alparetta, GA 30022

email: smayes@watershedgeo.com

Dear Mr. Mayes:

Thank you for consulting TRI/Environmental, Inc. (TRI) for your geosynthetics testing needs.  
TRI is pleased to submit this final report of the laboratory testing for the sample(s) listed below.

Project: Big Rivers Landfill Phase 1 Closure Cap

TRI Job Reference Number: 60640

Material(s) Tested: Five, Agru 50 mil SuperGripNet LLDPE Geomembrane(s)

Test(s) Requested: Thickness (ASTM D 5994)
Asperity Height (ASTM D 7466)
Density (ASTM D 1505)
Carbon Black Content (ASTM D 4218)
Carbon Dispersion (ASTM D 5596)
Tensile Properties (ASTM D 6693)

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

Sincerely,

Mansukh Patel
Laboratory Manager
Geosynthetic Services Division

*Signature is on file

November 19, 2020



GEOMEMBRANE TEST RESULTS
TRI Client: Watershed Geo

Project: Big Rivers Landfill Phase 1 Closure Cap

Material: Agru 50 mil SuperGripNet LLDPE Geomembrane
Sample Identification: GTB0064040182
TRI Log #: 60640

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 54 55 59 53 58 54 56 55 54 58 56 2 47.5 Avg
53 << min 45 8 of 10

42.5 min ind
Asperity Height (ASTM D 7466)

Asperity Height (mils) - Side A 206 205 197 192 187 183 176 188 191 178 190 10 175 min
Asperity Height (mils) - Side B 148 148 143 144 141 143 143 141 143 146 144 3 130 min

Side A - Spike Side B - Nub
Density (ASTM D 1505)

Density (g/cm3) 0.933 0.933 0.933 0.933 0.000 0.939 max

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.32 2.29 2.31 0.02 2.0-3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2
Rating - 2nd field view 1 1 1 1 1 1 cat 3

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Break Strength (ppi) 223 200 222 261 216 224 22 105 min
TD Break Strength (ppi) 238 234 206 256 240 235 18 105 min

MD Break Elongation (%) 568 498 520 537 476 520 35 250 min
TD Break Elongation (%) 659 610 605 685 672 646 37 250 min

MD Machine Direction TD Transverse Direction



GEOMEMBRANE TEST RESULTS
TRI Client: Watershed Geo

Project: Big Rivers Landfill Phase 1 Closure Cap

Material: Agru 50 mil SuperGripNet LLDPE Geomembrane
Sample Identification: GTB0064040215
TRI Log #: 60640

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 55 56 59 54 58 59 56 57 57 60 57 2 47.5 Avg
54 << min 45 8 of 10

42.5 min ind
Asperity Height (ASTM D 7466)

Asperity Height (mils) - Side A 195 191 200 197 196 193 199 194 193 197 196 3 175 min
Asperity Height (mils) - Side B 142 144 136 142 136 137 141 136 145 144 140 4 130 min

Side A - Spike Side B - Nub
Density (ASTM D 1505)

Density (g/cm3) 0.934 0.934 0.934 0.934 0.000 0.939 max

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.26 2.28 2.27 0.01 2.0-3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2
Rating - 2nd field view 1 1 1 1 1 1 cat 3

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Break Strength (ppi) 195 236 225 237 250 229 21 105 min
TD Break Strength (ppi) 262 242 267 265 231 253 16 105 min

MD Break Elongation (%) 447 501 479 548 427 480 47 250 min
TD Break Elongation (%) 715 694 741 721 631 700 42 250 min

MD Machine Direction TD Transverse Direction



GEOMEMBRANE TEST RESULTS
TRI Client: Watershed Geo

Project: Big Rivers Landfill Phase 1 Closure Cap

Material: Agru 50 mil SuperGripNet LLDPE Geomembrane
Sample Identification: GTB0064040223
TRI Log #: 60640

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 55 56 55 57 59 56 57 55 55 52 56 2 47.5 Avg
52 << min 45 8 of 10

42.5 min ind
Asperity Height (ASTM D 7466)

Asperity Height (mils) - Side A 205 202 197 191 208 193 194 201 207 195 199 6 175 min
Asperity Height (mils) - Side B 132 141 147 146 144 146 146 147 148 146 144 5 130 min

Side A - Spike Side B - Nub
Density (ASTM D 1505)

Density (g/cm3) 0.933 0.933 0.933 0.933 0.000 0.939 max

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.31 2.32 2.32 0.01 2.0-3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2
Rating - 2nd field view 1 1 1 1 1 1 cat 3

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Break Strength (ppi) 237 213 214 225 274 233 25 105 min
TD Break Strength (ppi) 248 259 255 258 253 255 4 105 min

MD Break Elongation (%) 469 523 469 549 459 494 40 250 min
TD Break Elongation (%) 674 732 704 707 681 700 23 250 min

MD Machine Direction TD Transverse Direction



GEOMEMBRANE TEST RESULTS
TRI Client: Watershed Geo

Project: Big Rivers Landfill Phase 1 Closure Cap

Material: Agru 50 mil SuperGripNet LLDPE Geomembrane
Sample Identification: GTB0064040231
TRI Log #: 60640

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 55 53 52 58 57 55 52 56 56 53 55 2 47.5 Avg
52 << min 45 8 of 10

42.5 min ind
Asperity Height (ASTM D 7466)

Asperity Height (mils) - Side A 199 204 205 203 197 194 206 207 202 204 202 4 175 min
Asperity Height (mils) - Side B 149 150 142 143 145 152 151 152 146 143 147 4 130 min

Side A - Spike Side B - Nub
Density (ASTM D 1505)

Density (g/cm3) 0.933 0.933 0.933 0.933 0.000 0.939 max

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.30 2.28 2.29 0.01 2.0-3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2
Rating - 2nd field view 1 1 1 1 1 1 cat 3

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Break Strength (ppi) 231 199 204 238 238 222 19 105 min
TD Break Strength (ppi) 270 263 248 246 254 256 10 105 min

MD Break Elongation (%) 462 405 488 425 525 461 48 250 min
TD Break Elongation (%) 767 710 721 678 716 718 32 250 min

MD Machine Direction TD Transverse Direction



GEOMEMBRANE TEST RESULTS
TRI Client: Watershed Geo

Project: Big Rivers Landfill Phase 1 Closure Cap

Material: Agru 50 mil SuperGripNet LLDPE Geomembrane
Sample Identification: GTB0064040239
 

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 58 56 55 57 58 56 57 57 57 54 57 1 47.5 Avg
54 << min 45 8 of 10

42.5 min ind
Asperity Height (ASTM D 7466)

Asperity Height (mils) - Side A 203 211 193 196 192 200 200 199 198 206 200 6 175 min
Asperity Height (mils) - Side B 143 143 145 144 142 140 140 139 148 141 143 3 130 min

Side A - Spike Side B - Nub
Density (ASTM D 1505)

Density (g/cm3) 0.933 0.933 0.933 0.933 0.000 0.939 max

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.27 2.29 2.28 0.01 2.0-3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2
Rating - 2nd field view 1 1 1 1 1 1 cat 3

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Break Strength (ppi) 245 203 262 197 220 225 28 105 min
TD Break Strength (ppi) 301 224 273 231 255 257 31 105 min

MD Break Elongation (%) 514 516 502 468 530 506 23 250 min
TD Break Elongation (%) 753 644 731 639 700 693 51 250 min

MD Machine Direction TD Transverse Direction



Mail To: Bill To:

Steve Mayes <= Same
Watershed Geo
11400 Atlantis Pl #200
Alpharetta GA,  30022

email: smayes@watershedgeo.com

Dear Mr. Mayes:

Thank you for consulting TRI/Environmental, Inc. (TRI) for your geosynthetics testing needs.  
TRI is pleased to submit this final report of the laboratory testing for the sample(s) listed below.

Project: Big Rivers LF Phase 1 Closure

TRI Job Reference Number: 60769

Material(s) Tested: Three, Agru 50 mil Super Gripnet LLDPE Geomembrane(s)

Test(s) Requested: Thickness (ASTM D 5994)
Asperity Height (ASTM D 7466)
Density (ASTM D 1505)
Carbon Black Content (ASTM D 4218)
Carbon Dispersion (ASTM D 5596)
Tensile Properties (ASTM D 6693)

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

Sincerely,

Mansukh Patel
Laboratory Manager
Geosynthetic Services Division

*Signature is on file

December 2, 2020



GEOMEMBRANE TEST RESULTS
TRI Client: Watershed Geo

Project: Big Rivers LF Phase 1 Closure

Material: Agru 50 mil Super Gripnet LLDPE Geomembrane
Sample Identification: GTB0064040247
TRI Log #: 60769

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 55 56 58 54 56 56 56 53 56 53 55 2 47.5 Avg
53 << min 45 8 of 10

42.5 min ind
Asperity Height (ASTM D 7466)

Asperity Height (mils) - Side A 189 205 179 186 185 191 188 179 202 190 189 9 175 min
Asperity Height (mils) - Side B 144 150 140 141 146 145 142 142 140 142 143 3 130 min

Side A - Spike Side B - Nub
Density (ASTM D 1505)

Density (g/cm3) 0.935 0.935 0.935 0.935 0.000 0.939 max

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.25 2.23 2.24 0.01 2.0-3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2
Rating - 2nd field view 1 1 1 1 1 1 cat 3

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Break Strength (ppi) 205 206 207 230 205 211 11 105 min
TD Break Strength (ppi) 238 259 271 259 237 253 15 105 min

MD Break Elongation (%) 511 477 508 544 539 516 27 250 min
TD Break Elongation (%) 694 735 752 735 702 724 25 250 min

MD Machine Direction TD Transverse Direction



GEOMEMBRANE TEST RESULTS
TRI Client: Watershed Geo

Project: Big Rivers LF Phase 1 Closure

Material: Agru 50 mil Super Gripnet LLDPE Geomembrane
Sample Identification: GTB0064040256
TRI Log #: 60769

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 52 53 48 54 55 53 51 49 51 53 52 2 47.5 Avg
48 << min 45 8 of 10

42.5 min ind
Asperity Height (ASTM D 7466)

Asperity Height (mils) - Side A 182 188 166 174 173 176 197 194 186 195 183 11 175 min
Asperity Height (mils) - Side B 141 145 144 142 144 144 140 138 144 145 143 2 130 min

Side A - Spike Side B - Nub
Density (ASTM D 1505)

Density (g/cm3) 0.936 0.936 0.936 0.936 0.000 0.939 max

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.26 2.32 2.29 0.04 2.0-3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2
Rating - 2nd field view 1 1 1 1 2 1 cat 3

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Break Strength (ppi) 240 210 204 215 205 215 15 105 min
TD Break Strength (ppi) 229 228 240 211 232 228 11 105 min

MD Break Elongation (%) 566 509 514 534 569 538 28 250 min
TD Break Elongation (%) 586 716 745 630 688 673 65 250 min

MD Machine Direction TD Transverse Direction



GEOMEMBRANE TEST RESULTS
TRI Client: Watershed Geo

Project: Big Rivers LF Phase 1 Closure

Material: Agru 50 mil Super Gripnet LLDPE Geomembrane
Sample Identification: GTB0064040266
TRI Log #: 60769

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 50 51 55 54 54 55 55 52 54 53 53 2 47.5 Avg
50 << min 45 8 of 10

42.5 min ind
Asperity Height (ASTM D 7466)

Asperity Height (mils) - Side A 193 192 200 197 197 206 196 194 197 192 196 4 175 min
Asperity Height (mils) - Side B 139 139 140 136 145 144 141 140 146 148 142 4 130 min

Side A - Spike Side B - Nub
Density (ASTM D 1505)

Density (g/cm3) 0.936 0.937 0.937 0.937 0.001 0.939 max

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.32 2.33 2.33 0.01 2.0-3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2
Rating - 2nd field view 1 1 1 1 1 1 cat 3

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Break Strength (ppi) 211 193 213 235 216 214 15 105 min
TD Break Strength (ppi) 257 260 219 233 184 231 31 105 min

MD Break Elongation (%) 504 433 530 358 539 473 76 250 min
TD Break Elongation (%) 727 746 668 715 511 673 95 250 min

MD Machine Direction TD Transverse Direction



Mail To: Bill To:

Steve Mayes <= Same
Watershed Geo
11400 Atlantis Pl #200
Alpharetta GA,  30022

email: smayes@watershedgeo.com

Dear Mr. Mayes:

Thank you for consulting TRI/Environmental, Inc. (TRI) for your geosynthetics testing needs.  
TRI is pleased to submit this final report of the laboratory testing for the sample(s) listed below.

Project: Big Rivers LF Phase 1 Closure

TRI Job Reference Number: 60809

Material(s) Tested: Six, Agru 50 mil Super Gripnet LLDPE Geomembrane(s)

Test(s) Requested: Thickness (ASTM D 5994)
Asperity Height (ASTM D 7466)
Density (ASTM D 1505)
Carbon Black Content (ASTM D 4218)
Carbon Dispersion (ASTM D 5596)
Tensile Properties (ASTM D 6693)

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

Sincerely,

Mansukh Patel
Laboratory Manager
Geosynthetic Services Division

*Signature is on file

December 2, 2020



GEOMEMBRANE TEST RESULTS
TRI Client: Watershed Geo

Project: Big Rivers LF Phase 1 Closure

Material: Agru 50 mil Super Gripnet LLDPE Geomembrane
Sample Identification: GTB0064040274
TRI Log #: 60809

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 52 49 51 49 51 57 56 56 53 59 53 3 47.5 Avg
49 << min 45 8 of 10

42.5 min ind
Asperity Height (ASTM D 7466)

Asperity Height (mils) - Side A 197 203 205 211 207 202 200 201 202 199 203 4 175 min
Asperity Height (mils) - Side B 143 141 141 144 147 149 143 141 141 140 143 3 130 min

Side A - Spike Side B - Nub
Density (ASTM D 1505)

Density (g/cm3) 0.937 0.937 0.937 0.937 0.000 0.939 max

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.22 2.21 2.22 0.01 2.0-3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2
Rating - 2nd field view 1 1 1 1 1 1 cat 3

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Break Strength (ppi) 183 223 208 200 208 204 15 105 min
TD Break Strength (ppi) 235 252 231 224 240 236 11 105 min

MD Break Elongation (%) 502 481 531 530 542 517 25 250 min
TD Break Elongation (%) 722 759 705 667 711 713 33 250 min

MD Machine Direction TD Transverse Direction



GEOMEMBRANE TEST RESULTS
TRI Client: Watershed Geo

Project: Big Rivers LF Phase 1 Closure

Material: Agru 50 mil Super Gripnet LLDPE Geomembrane
Sample Identification: GTB0064040282
TRI Log #: 60809

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 54 51 54 53 54 55 53 51 53 53 53 1 47.5 Avg
51 << min 45 8 of 10

42.5 min ind
Asperity Height (ASTM D 7466)

Asperity Height (mils) - Side A 206 210 193 202 202 210 205 204 211 203 205 5 175 min
Asperity Height (mils) - Side B 140 143 142 139 141 140 142 143 145 142 142 2 130 min

Side A - Spike Side B - Nub
Density (ASTM D 1505)

Density (g/cm3) 0.932 0.932 0.933 0.932 0.001 0.939 max

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.23 2.25 2.24 0.01 2.0-3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2
Rating - 2nd field view 1 1 1 1 1 1 cat 3

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Break Strength (ppi) 206 209 201 211 198 205 5 105 min
TD Break Strength (ppi) 279 230 224 259 222 243 25 105 min

MD Break Elongation (%) 534 555 433 452 544 504 57 250 min
TD Break Elongation (%) 833 680 674 762 696 729 68 250 min

MD Machine Direction TD Transverse Direction



GEOMEMBRANE TEST RESULTS
TRI Client: Watershed Geo

Project: Big Rivers LF Phase 1 Closure

Material: Agru 50 mil Super Gripnet LLDPE Geomembrane
Sample Identification: GTB0064040290
TRI Log #: 60809

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 50 52 55 50 52 57 54 52 50 52 52 2 47.5 Avg
50 << min 45 8 of 10

42.5 min ind
Asperity Height (ASTM D 7466)

Asperity Height (mils) - Side A 200 199 203 198 185 194 191 212 198 201 198 7 175 min
Asperity Height (mils) - Side B 142 146 140 141 138 137 134 131 136 132 138 5 130 min

Side A - Spike Side B - Nub
Density (ASTM D 1505)

Density (g/cm3) 0.934 0.934 0.936 0.935 0.001 0.939 max

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.22 2.23 2.23 0.01 2.0-3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2
Rating - 2nd field view 1 1 1 1 1 1 cat 3

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Break Strength (ppi) 204 214 222 211 220 214 7 105 min
TD Break Strength (ppi) 236 267 253 250 252 252 11 105 min

MD Break Elongation (%) 498 559 532 540 508 527 25 250 min
TD Break Elongation (%) 709 829 752 736 743 754 45 250 min

MD Machine Direction TD Transverse Direction



GEOMEMBRANE TEST RESULTS
TRI Client: Watershed Geo

Project: Big Rivers LF Phase 1 Closure

Material: Agru 50 mil Super Gripnet LLDPE Geomembrane
Sample Identification: GTB0064040298
TRI Log #: 60809

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 56 52 55 53 55 57 54 54 54 49 54 2 47.5 Avg
49 << min 45 8 of 10

42.5 min ind
Asperity Height (ASTM D 7466)

Asperity Height (mils) - Side A 189 184 183 196 199 180 191 195 188 182 189 6 175 min
Asperity Height (mils) - Side B 137 138 137 145 135 137 137 135 144 135 138 4 130 min

Side A - Spike Side B - Nub
Density (ASTM D 1505)

Density (g/cm3) 0.932 0.933 0.933 0.933 0.001 0.939 max

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.13 2.07 2.10 0.04 2.0-3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2
Rating - 2nd field view 1 1 1 1 1 1 cat 3

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Break Strength (ppi) 213 203 204 216 251 217 20 105 min
TD Break Strength (ppi) 240 227 254 241 209 234 17 105 min

MD Break Elongation (%) 546 546 556 492 437 515 51 250 min
TD Break Elongation (%) 690 696 745 683 599 683 53 250 min

MD Machine Direction TD Transverse Direction



GEOMEMBRANE TEST RESULTS
TRI Client: Watershed Geo

Project: Big Rivers LF Phase 1 Closure

Material: Agru 50 mil Super Gripnet LLDPE Geomembrane
Sample Identification: GTB0064040306
TRI Log #: 60809

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 54 54 52 52 55 56 55 54 53 54 54 1 47.5 Avg
52 << min 45 8 of 10

42.5 min ind
Asperity Height (ASTM D 7466)

Asperity Height (mils) - Side A 193 209 189 201 203 185 184 196 191 185 194 9 175 min
Asperity Height (mils) - Side B 147 148 144 145 143 139 135 141 137 139 142 4 130 min

Side A - Spike Side B - Nub
Density (ASTM D 1505)

Density (g/cm3) 0.937 0.937 0.937 0.937 0.000 0.939 max

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.19 2.17 2.18 0.01 2.0-3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2
Rating - 2nd field view 1 1 1 1 1 1 cat 3

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Break Strength (ppi) 206 198 207 235 215 212 14 105 min
TD Break Strength (ppi) 204 205 226 245 272 230 29 105 min

MD Break Elongation (%) 508 545 472 436 579 508 57 250 min
TD Break Elongation (%) 612 569 673 707 761 664 76 250 min

MD Machine Direction TD Transverse Direction



GEOMEMBRANE TEST RESULTS
TRI Client: Watershed Geo

Project: Big Rivers LF Phase 1 Closure

Material: Agru 50 mil Super Gripnet LLDPE Geomembrane
Sample Identification: GTB0064040314
TRI Log #: 60809

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 55 54 53 51 55 51 54 47 51 54 52 2 47.5 Avg
47 << min 45 8 of 10

42.5 min ind
Asperity Height (ASTM D 7466)

Asperity Height (mils) - Side A 208 206 207 197 190 202 202 199 201 197 201 5 175 min
Asperity Height (mils) - Side B 144 148 138 139 141 140 141 146 143 140 142 3 130 min

Side A - Spike Side B - Nub
Density (ASTM D 1505)

Density (g/cm3) 0.936 0.936 0.937 0.936 0.001 0.939 max

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.26 2.31 2.29 0.04 2.0-3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2
Rating - 2nd field view 1 1 1 1 1 1 cat 3

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Break Strength (ppi) 209 213 195 231 227 215 14 105 min
TD Break Strength (ppi) 257 245 232 258 227 244 14 105 min

MD Break Elongation (%) 509 541 477 521 499 509 24 250 min
TD Break Elongation (%) 717 713 705 737 675 709 23 250 min

MD Machine Direction TD Transverse Direction





Mail To: Bill To:

Steve Mayes <= Same
Watershed Geo
11400 Atlantis Pl #200
Alpharetta GA,  30022

email: smayes@watershedgeo.com

Dear Mr. Mayes:

Thank you for consulting TRI/Environmental, Inc. (TRI) for your geosynthetics testing needs.  
TRI is pleased to submit this final report of the laboratory testing for the sample(s) listed below.

Project: Big Rivers LF Phase 1 Closure

TRI Job Reference Number: 60946

Material(s) Tested: Four, Agru 50 mil Super Gripnet LLDPE Geomembrane(s)

Test(s) Requested: Thickness (ASTM D 5994)
Asperity Height (ASTM D 7466)
Density (ASTM D 1505)
Carbon Black Content (ASTM D 4218)
Carbon Dispersion (ASTM D 5596)
Tensile Properties (ASTM D 6693)

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

Sincerely,

Mansukh Patel
Laboratory Manager
Geosynthetic Services Division

*Signature is on file

December 10, 2020



GEOMEMBRANE TEST RESULTS
TRI Client: Watershed Geo

Project: Big Rivers LF Phase 1 Closure

Material: Agru 50 mil Super Gripnet LLDPE Geomembrane
Sample Identification: GTB0066180001
TRI Log #: 60946

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 56 56 55 52 50 54 52 49 52 57 53 3 47.5 Avg
49 << min 45 8 of 10

42.5 min ind
Asperity Height (ASTM D 7466)

Asperity Height (mils) - Side A 201 193 206 194 168 179 192 202 211 195 194 13 175 min
Asperity Height (mils) - Side B 141 140 145 139 136 132 141 141 131 144 139 5 130 min

Side A - Spike Side B - Nub
Density (ASTM D 1505)

Density (g/cm3) 0.936 0.936 0.936 0.936 0.000 0.939 max

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.29 2.29 2.29 0.00 2.0-3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2
Rating - 2nd field view 1 1 1 1 1 1 cat 3

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Break Strength (ppi) 205 192 184 223 186 198 16 105 min
TD Break Strength (ppi) 294 255 263 228 268 262 24 105 min

MD Break Elongation (%) 568 489 507 459 418 488 56 250 min
TD Break Elongation (%) 802 715 732 690 820 752 56 250 min

MD Machine Direction TD Transverse Direction



GEOMEMBRANE TEST RESULTS
TRI Client: Watershed Geo

Project: Big Rivers LF Phase 1 Closure

Material: Agru 50 mil Super Gripnet LLDPE Geomembrane
Sample Identification: GTB0066180009
TRI Log #: 60946

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 56 53 53 58 53 57 53 54 52 50 54 2 47.5 Avg
50 << min 45 8 of 10

42.5 min ind
Asperity Height (ASTM D 7466)

Asperity Height (mils) - Side A 172 164 180 182 201 184 200 200 210 198 189 15 175 min
Asperity Height (mils) - Side B 137 134 139 132 132 138 140 141 139 136 137 3 130 min

Side A - Spike Side B - Nub
Density (ASTM D 1505)

Density (g/cm3) 0.934 0.934 0.934 0.934 0.000 0.939 max

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.22 2.22 2.22 0.00 2.0-3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2
Rating - 2nd field view 1 1 1 1 1 1 cat 3

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Break Strength (ppi) 209 234 221 209 210 217 11 105 min
TD Break Strength (ppi) 205 243 214 225 256 229 21 105 min

MD Break Elongation (%) 524 489 469 569 501 510 38 250 min
TD Break Elongation (%) 588 766 624 665 685 666 67 250 min

MD Machine Direction TD Transverse Direction



GEOMEMBRANE TEST RESULTS
TRI Client: Watershed Geo

Project: Big Rivers LF Phase 1 Closure

Material: Agru 50 mil Super Gripnet LLDPE Geomembrane
Sample Identification: GTB0066180017
TRI Log #: 60946

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 59 50 55 57 53 53 50 58 54 56 54 3 47.5 Avg
50 << min 45 8 of 10

42.5 min ind
Asperity Height (ASTM D 7466)

Asperity Height (mils) - Side A 189 190 203 193 190 183 202 213 210 204 198 10 175 min
Asperity Height (mils) - Side B 136 139 140 137 135 138 136 140 138 139 138 2 130 min

Side A - Spike Side B - Nub
Density (ASTM D 1505)

Density (g/cm3) 0.936 0.936 0.936 0.936 0.000 0.939 max

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.30 2.31 2.31 0.01 2.0-3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2
Rating - 2nd field view 1 1 1 1 1 1 cat 3

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Break Strength (ppi) 203 207 230 166 217 205 24 105 min
TD Break Strength (ppi) 273 266 285 239 246 262 19 105 min

MD Break Elongation (%) 550 543 498 406 466 493 59 250 min
TD Break Elongation (%) 799 841 822 771 760 799 34 250 min

MD Machine Direction TD Transverse Direction



GEOMEMBRANE TEST RESULTS
TRI Client: Watershed Geo

Project: Big Rivers LF Phase 1 Closure

Material: Agru 50 mil Super Gripnet LLDPE Geomembrane
Sample Identification: GTB0066180025
TRI Log #: 60946

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 50 51 55 56 55 55 54 52 56 54 54 2 47.5 Avg
50 << min 45 8 of 10

42.5 min ind
Asperity Height (ASTM D 7466)

Asperity Height (mils) - Side A 197 202 192 198 204 206 200 204 199 206 201 4 175 min
Asperity Height (mils) - Side B 144 141 140 138 142 140 144 142 139 141 141 2 130 min

Side A - Spike Side B - Nub
Density (ASTM D 1505)

Density (g/cm3) 0.934 0.935 0.935 0.935 0.001 0.939 max

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.37 2.36 2.37 0.01 2.0-3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2
Rating - 2nd field view 1 1 1 1 1 1 cat 3

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Break Strength (ppi) 244 202 221 177 214 212 25 105 min
TD Break Strength (ppi) 270 174 260 287 258 250 44 105 min

MD Break Elongation (%) 455 513 568 398 521 491 66 250 min
TD Break Elongation (%) 808 532 812 800 756 742 119 250 min

MD Machine Direction TD Transverse Direction



Mail To: Bill To:

Steve Mayes <= Same
Watershed Geo
11400 Atlantis Pl #200
Alpharetta GA,  30022

email: smayes@watershedgeo.com

Dear Mr. Mayes:

Thank you for consulting TRI/Environmental, Inc. (TRI) for your geosynthetics testing needs.  
TRI is pleased to submit this final report of the laboratory testing for the sample(s) listed below.

Project: Big Rivers LF Phase 1 Closure

TRI Job Reference Number: 61062

Material(s) Tested: Six, Agru 50 mil Super Gripnet LLDPE Geomembrane(s)

Test(s) Requested: Thickness (ASTM D 5994)
Asperity Height (ASTM D 7466)
Density (ASTM D 1505)
Carbon Black Content (ASTM D 4218)
Carbon Dispersion (ASTM D 5596)
Tensile Properties (ASTM D 6693)

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

Sincerely,

Mansukh Patel
Laboratory Manager
Geosynthetic Services Division

*Signature is on file

December 17, 2020



GEOMEMBRANE TEST RESULTS
TRI Client: Watershed Geo

Project: Big Rivers LF Phase 1 Closure

Material: Agru 50 mil Super Gripnet LLDPE Geomembrane
Sample Identification: GTB0066180034
TRI Log #: 61062

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 51 48 53 53 49 51 58 51 54 55 52 3 47.5 Avg
48 << min 45 8 of 10

42.5 min ind
Asperity Height (ASTM D 7466)

Asperity Height (mils) - Side A 136 136 139 146 149 140 144 143 142 142 142 4 130 min
Asperity Height (mils) - Side B 191 196 211 200 216 200 203 207 208 151 198 18 175 min

Side A - Nub Side B - Spike
Density (ASTM D 1505)

Density (g/cm3) 0.934 0.935 0.935 0.935 0.001 0.939 max

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.36 2.34 2.35 0.01 2.0-3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2
Rating - 2nd field view 1 1 1 1 1 1 cat 3

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Break Strength (ppi) 207 236 182 204 171 200 25 105 min
TD Break Strength (ppi) 207 235 238 230 213 225 14 105 min

MD Break Elongation (%) 507 447 529 559 511 511 41 250 min
TD Break Elongation (%) 645 671 684 672 615 657 28 250 min

MD Machine Direction TD Transverse Direction



GEOMEMBRANE TEST RESULTS
TRI Client: Watershed Geo

Project: Big Rivers LF Phase 1 Closure

Material: Agru 50 mil Super Gripnet LLDPE Geomembrane
Sample Identification: GTB0066180042
TRI Log #: 61062

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 51 52 57 55 55 53 58 51 56 56 54 2 47.5 Avg
51 << min 45 8 of 10

42.5 min ind
Asperity Height (ASTM D 7466)

Asperity Height (mils) - Side A 138 142 138 143 149 151 142 145 142 138 143 4 130 min
Asperity Height (mils) - Side B 194 194 215 210 218 202 214 218 215 211 209 9 175 min

Side A - Nub Side B - Spike
Density (ASTM D 1505)

Density (g/cm3) 0.935 0.935 0.935 0.935 0.000 0.939 max

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.25 2.22 2.24 0.02 2.0-3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2
Rating - 2nd field view 1 1 1 1 1 1 cat 3

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Break Strength (ppi) 199 193 190 215 232 206 18 105 min
TD Break Strength (ppi) 213 215 249 244 228 230 16 105 min

MD Break Elongation (%) 482 463 495 558 476 495 37 250 min
TD Break Elongation (%) 649 670 717 684 666 677 26 250 min

MD Machine Direction TD Transverse Direction



GEOMEMBRANE TEST RESULTS
TRI Client: Watershed Geo

Project: Big Rivers LF Phase 1 Closure

Material: Agru 50 mil Super Gripnet LLDPE Geomembrane
Sample Identification: GTB0066180059
TRI Log #: 61062

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 51 54 53 52 52 48 54 56 52 52 52 2 47.5 Avg
48 << min 45 8 of 10

42.5 min ind
Asperity Height (ASTM D 7466)

Asperity Height (mils) - Side A 139 141 142 142 144 137 151 145 143 143 143 4 130 min
Asperity Height (mils) - Side B 193 204 211 216 211 198 214 216 214 205 208 8 175 min

Side A - Nub Side B - Spike
Density (ASTM D 1505)

Density (g/cm3) 0.935 0.935 0.936 0.935 0.001 0.939 max

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.24 2.19 2.22 0.04 2.0-3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2
Rating - 2nd field view 1 1 1 1 1 1 cat 3

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Break Strength (ppi) 261 194 186 203 191 207 31 105 min
TD Break Strength (ppi) 215 204 212 212 178 204 15 105 min

MD Break Elongation (%) 449 491 483 516 536 495 33 250 min
TD Break Elongation (%) 667 607 647 658 584 633 36 250 min

MD Machine Direction TD Transverse Direction



GEOMEMBRANE TEST RESULTS
TRI Client: Watershed Geo

Project: Big Rivers LF Phase 1 Closure

Material: Agru 50 mil Super Gripnet LLDPE Geomembrane
Sample Identification: GTB0066180067
TRI Log #: 61062

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 50 52 50 56 51 51 52 53 56 53 52 2 47.5 Avg
50 << min 45 8 of 10

42.5 min ind
Asperity Height (ASTM D 7466)

Asperity Height (mils) - Side A 141 141 149 148 144 143 146 144 143 143 144 3 130 min
Asperity Height (mils) - Side B 202 205 219 219 218 213 223 222 190 201 211 11 175 min

Side A - Nub Side B - Spike
Density (ASTM D 1505)

Density (g/cm3) 0.935 0.935 0.935 0.935 0.000 0.939 max

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.21 2.23 2.22 0.01 2.0-3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2
Rating - 2nd field view 1 1 1 1 1 1 cat 3

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Break Strength (ppi) 215 209 269 202 186 216 31 105 min
TD Break Strength (ppi) 242 226 266 207 204 229 26 105 min

MD Break Elongation (%) 508 481 455 514 493 490 24 250 min
TD Break Elongation (%) 772 686 798 642 654 710 71 250 min

MD Machine Direction TD Transverse Direction



GEOMEMBRANE TEST RESULTS
TRI Client: Watershed Geo

Project: Big Rivers LF Phase 1 Closure

Material: Agru 50 mil Super Gripnet LLDPE Geomembrane
Sample Identification: GTB0066180075
TRI Log #: 61062

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 53 57 51 53 50 53 52 55 52 51 53 2 47.5 Avg
50 << min 45 8 of 10

42.5 min ind
Asperity Height (ASTM D 7466)

Asperity Height (mils) - Side A 135 138 145 140 141 153 148 145 152 142 144 6 130 min
Asperity Height (mils) - Side B 196 195 196 203 205 214 201 207 205 206 203 6 175 min

Side A - Nub Side B - Spike
Density (ASTM D 1505)

Density (g/cm3) 0.934 0.934 0.934 0.934 0.000 0.939 max

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.11 2.15 2.13 0.03 2.0-3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2
Rating - 2nd field view 1 1 1 1 1 1 cat 3

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Break Strength (ppi) 191 255 179 208 239 214 32 105 min
TD Break Strength (ppi) 222 146 208 250 231 211 40 105 min

MD Break Elongation (%) 521 448 446 538 525 496 45 250 min
TD Break Elongation (%) 654 413 591 724 646 606 118 250 min

MD Machine Direction TD Transverse Direction



GEOMEMBRANE TEST RESULTS
TRI Client: Watershed Geo

Project: Big Rivers LF Phase 1 Closure

Material: Agru 50 mil Super Gripnet LLDPE Geomembrane
Sample Identification: GTB0066180083
TRI Log #: 61062

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 55 52 51 52 54 52 55 56 52 53 53 2 47.5 Avg
51 << min 45 8 of 10

42.5 min ind
Asperity Height (ASTM D 7466)

Asperity Height (mils) - Side A 142 144 140 141 134 137 141 143 145 148 142 4 130 min
Asperity Height (mils) - Side B 203 214 215 207 211 205 203 213 212 202 209 5 175 min

Side A - Nub Side B - Spike
Density (ASTM D 1505)

Density (g/cm3) 0.937 0.937 0.937 0.937 0.000 0.939 max

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.15 2.16 2.16 0.01 2.0-3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2
Rating - 2nd field view 1 1 1 1 1 1 cat 3

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Break Strength (ppi) 243 207 229 237 219 227 14 105 min
TD Break Strength (ppi) 234 240 226 242 227 234 7 105 min

MD Break Elongation (%) 542 534 540 472 465 511 39 250 min
TD Break Elongation (%) 699 685 676 723 683 693 19 250 min

MD Machine Direction TD Transverse Direction



Mail To: Bill To:

Steve Mayes <= Same
Watershed Geo
11400 Atlantis Pl #200
Alpharetta GA,  30022

email: smayes@watershedgeo.com

Dear Mr. Mayes:

Thank you for consulting TRI/Environmental, Inc. (TRI) for your geosynthetics testing needs.  
TRI is pleased to submit this final report of the laboratory testing for the sample(s) listed below.

Project: Big Rivers LF Phase 1 Closure

TRI Job Reference Number: 611363

Material(s) Tested: One, Agru 50 mil Super Gripnet LLDPE Geomembrane(s)

Test(s) Requested: Thickness (ASTM D 5994)
Asperity Height (ASTM D 7466)
Density (ASTM D 1505)
Carbon Black Content (ASTM D 4218)
Carbon Dispersion (ASTM D 5596)
Tensile Properties (ASTM D 6693)

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

Sincerely,

Mansukh Patel
Laboratory Manager
Geosynthetic Services Division

*Signature is on file

December 18, 2020



GEOMEMBRANE TEST RESULTS
TRI Client: Watershed Geo

Project: Big Rivers LF Phase 1 Closure

Material: Agru 50 mil Super Gripnet LLDPE Geomembrane
Sample Identification: GTB0066180051
TRI Log #: 611363

STD. PROJ.
PARAMETER TEST REPLICATE NUMBER MEAN DEV. SPEC.

1 2 3 4 5 6 7 8 9 10
Thickness (ASTM D 5994)

Thickness (mils) 52 56 53 54 52 50 57 59 57 55 54 3 47.5 Avg
50 << min 45 8 of 10

42.5 min ind
Asperity Height (ASTM D 7466)

Asperity Height (mils) - Side A 141 141 138 142 141 141 138 137 144 141 140 2 130 min
Asperity Height (mils) - Side B 197 195 206 206 202 207 195 207 207 201 202 5 175 min

Side A - Nub Side B - Spike
Density (ASTM D 1505)

Density (g/cm3) 0.936 0.936 0.937 0.936 0.001 0.939 max

Carbon Black Content (ASTM D 4218)

% Carbon Black 2.17 2.23 2.20 0.04 2.0-3.0

Carbon Black Dispersion (ASTM D 5596)

Rating - 1st field view 1 1 1 1 1 9 cat 1 or 2
Rating - 2nd field view 1 1 1 1 1 1 cat 3

Tensile Properties (ASTM D 6693, 2 ipm strain rate)

MD Break Strength (ppi) 217 205 171 202 217 202 19 105 min
TD Break Strength (ppi) 271 208 242 210 242 235 26 105 min

MD Break Elongation (%) 442 453 396 507 458 451 40 250 min
TD Break Elongation (%) 795 674 794 626 661 710 79 250 min

MD Machine Direction TD Transverse Direction
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Table 5. Required 50-Mil Textured LLDPE Seam Properties

(1) For Shear Testing of both fusion and extrusion welds, the strength of 4 out of 5 specimens
should meet or exceed the given value. The 5th can be as low as 80% of the tested value.
Required laboratory seam testing will be performed by a geosynthetics testing laboratory at a
frequency of one test per 500 linear feet of seam constructed for both extrusion and fusion
welding equipment unless otherwise directed by the Owner’s Representative.

(2) For Peel Testing of fusion welds, the strength of 4 out of 5 specimens should meet or exceed
the given value. The fifth can be as low as 80% of the tested value. All specimens will fail due
to non-film tear bond or with greater than 25% incursion of the weld (peel).

(3) For Peel Testing of extrusion welds, 1 out of 5 specimens may either achieve <52 lb/in. but be
41.6 lb/in. or exhibit greater than 25% incursion of the weld (peel). The remaining four

specimens must meet the specified strength and have a maximum of 25% incursion of the
weld (peel).

(4) For Air Channel Testing of fusion welds, specimen must maintain pressure for 5 minutes with
no less than 3 psi pressure drop.  Note pressure drop when far seam is cut.

(5) For Vacuum Box Testing of extrusion welds, examine weld for 10 seconds at the required test
pressure through the vacuum box window for evidence of leaks.
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Table 5. Required 50-Mil Textured LLDPE Seam Properties

(1) For Shear Testing of both fusion and extrusion welds, the strength of 4 out of 5 specimens
should meet or exceed the given value. The 5th can be as low as 80% of the tested value.
Required laboratory seam testing will be performed by a geosynthetics testing laboratory at a
frequency of one test per 500 linear feet of seam constructed for both extrusion and fusion
welding equipment unless otherwise directed by the Owner’s Representative.

(2) For Peel Testing of fusion welds, the strength of 4 out of 5 specimens should meet or exceed
the given value. The fifth can be as low as 80% of the tested value. All specimens will fail due
to non-film tear bond or with greater than 25% incursion of the weld (peel).

(3) For Peel Testing of extrusion welds, 1 out of 5 specimens may either achieve <52 lb/in. but be
41.6 lb/in. or exhibit greater than 25% incursion of the weld (peel). The remaining four

specimens must meet the specified strength and have a maximum of 25% incursion of the
weld (peel).

(4) For Air Channel Testing of fusion welds, specimen must maintain pressure for 5 minutes with
no less than 3 psi pressure drop.  Note pressure drop when far seam is cut.

(5) For Vacuum Box Testing of extrusion welds, examine weld for 10 seconds at the required test
pressure through the vacuum box window for evidence of leaks.
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Table 8. Calibration Of Testing Equipment

Equipment Required Test Minimum Frequency Acceptance
Criteria

Nuclear Density Gauge

Radioactive Source
Wipe Testing and
Systems Electronics
Check

Annually by Manufacturer
or Specialty Testing firm
qualified to inspect and
calibrate nuclear source
equipment

Certificate of
Calibration and
Safety by Testing
Firm

Tensiometer
Tensile strength
calibration to
standard

Prior to arrival to project
site.  Tensiometer to be
field verified at the
discretion of the Engineer

+/- 3 psi

Air Pressure Gauges Pressure in psi
compared to standard

Prior to arrival to project
site or documentation that
the product is new

+/- 1 psi

Other As Determined by the
Engineer

As Recommended by the
Manufacturer, or Required
by State Auditor of
Measurement Devices

As Guaranteed  by
the Manufacturer



Page 13

Table 9. Minimum Requirements for Cast-In-Place Concrete

Material Requirements Minimum
Frequency

Formwork
Supplier certification and all other available
documentation to demonstrate that the supplied
material meets project requirements.

1 / supplier / product

Concrete Materials
Supplier certification and all other available
documentation to demonstrate that the supplied
material meets project requirements.

1 / supplier / product

Design Mix
Supplier certification and all other available
documentation to demonstrate that the supplied
material meets project requirements.

1 / supplier / product

Steel Reinforcing Bar
Shop Drawings and supplier certification and all
other available documentation to demonstrate that
the supplied material meets project requirements.

1 / supplier / product

Mill Tests

Three copies of each test report; bars shall be
properly  tagged so as to permit identification of the
heat number shown on the mill test report for any
and all steel delivered to the Project Site

1 / supplier / product
/ 15 tons (or less)
delivered

Ready-Mix Delivery
Slips

Contractor shall keep a record of time and place of
each batch of concrete, together with ready-mix
delivery slips  (batch tickets) certifying contents and
proportions of each  truck load delivered to the site.
Records shall be available for inspection by the CQC
Manager upon request.

Available upon
Request,  and
submitted at
completion of the
work
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Section 31 05 19.16: Geomembranes

PARAMETER TEST
METHOD

TEST FREQUENCY ACCEPTANCE CRITERIA
FOR 50-MIL LLDPE (2)

QC Testing QA Testing

Thickness (mils) ASTM D-
5994

Each roll 1 per
100,000 sf

47.5 minimum average
42.5 minimum individual

45 minimum for at least 8 of
10 individual

Drainage
Stud/Asperity Height
(mils)

ASTM
D7466

Every 2nd Roll (3) 1 per
100,000 sf

130 minimum average

Density (g/cm3) ASTM
D1505/
D792

1 per 200,000
lb.

1 per
100,000 sf

0.939 minimum

Strength at Break (ppi)
Elongation at Break
(%)

ASTM D
6693

ASTM D
6693

1 per 20,000 lb

1 per 20,000 lb

1 per
100,000 sf

1 per
100,000 sf

105

250%

Carbon Black Content ASTM D
4218

1 per 45,000 lb. 1 per
100,000 sf

2.0% to 3.0%

Carbon Black Disper-
sion

ASTM D
5596

1 per 45,000 lb. 1 per
100,000 sf

9 in Category 1 or 2 and 1
in Category 3

Oxidative Induction
Time (OIT)

ASTM
D3895 or

D5885

1 per 200,000
lb.

none 100 min. (ASTM D3895) or
400 min. (ASTM D5885)

Oven Aging at 85oC ASTM
D5721

Per each formu lation none 35% (standard) or 60%
(high pressure)

UV Resistance ASTM
D5885

Per each formu lation none 35%

Pre-Construction Inter-
face Testing

ASTM D
6243-98

Twice initially, once per
construction event

thereafter

Not required Per Minimum Required
Sheer Strength for Veneer
Stability(3,4)See Attachment

Figures

Transmissivity (8)

(@ 240 psf normal
load, gradient = 0.33)

ASTM D
4716 See Note 7

1 per
1,000,000

sq. ft.
5 x 10-4 m2/sec

1) Acceptance criteria from GRI GM17 and GRI GM19 unless otherwise noted.
2) Alternate the measurement side for double sided textured sheet.
3) Tests will be performed on the entire liner system cross-section and over the range of normal stresses planned for application

during shearing.
4) Interface Shear to be performed by the Owner for approval for use of the Contractor’s proposed product. Interface Shear

testing will be performed on the sample with the lowest asperity height from the QC testing, and the lowest asperity height
from the QA testing.

5) QC Testing to be provided by the manufacturer at the frequency noted.
6) QA Testing to be provided by the Owner.
7) At the manufacturer’s recommended frequency unless noted otherwise.
8) Transmissivity shall be measured under the same boundary conditions (soil/geosynthetics) as those to be constructed.
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Table 6. Required Properties For Nonwoven Geotextiles – Manufacturing Quality Control

Material Property Value(1) Units Test Method
Manufacturer’s

Frequency
10 oz/sy Nonwoven Geotextile

Mass/Area (min. avg.) 10 oz/sy ASTM D 5261 100,000 SF
Permittivity 0.94 sec-1 ASTM D 4491 750,000 SF
Grab Tensile 260 lb ASTM D 4632 100,000 SF

Grab Elongation 50 percent ASTM D 4632 100,000 SF
CBR Puncture

Resistance 725 lb ASTM D 6241 100,000 SF

Trapezoidal Tear 100 lb ASTM D 4533 100,000 SF
Apparent Opening Size 100 U.S. Sieve ASTM D 4751 750,000 SF

8 oz/sy Nonwoven Geotextile
Mass/Area (min. avg.) 8 oz/sy ASTM D 5261 100,000 SF

Permittivity 1.26 sec-1 ASTM D 4491 750,000 SF
Grab Tensile 220 lb ASTM D 4632 100,000 SF

Grab Elongation 50 percent ASTM D 4632 100,000 SF
CBR Puncture

Resistance 575 lb ASTM D 6241 100,000 SF

Trapezoidal Tear 90 lb ASTM D 4533 100,000 SF
Apparent Opening Size 80 U.S. Sieve ASTM D 4751 750,000 SF

6 oz/sy Nonwoven Geotextile
Mass/Area (min. avg.) 6 oz/sy ASTM D 5261 100,000 SF

Permittivity 1.50 sec-1 ASTM D 4491 750,000 SF
Grab Tensile 160 lb ASTM D 4632 100,000 SF

Grab Elongation 50 percent ASTM D 4632 100,000 SF
CBR Puncture

Resistance 435 lb ASTM D 6241 100,000 SF

Trapezoidal Tear 65 lb ASTM D 4533 100,000 SF
Apparent Opening Size 70 U.S. Sieve ASTM D 4751 750,000 SF

Notes:
(1) Minimum average roll values
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Table 7. Required Properties For Nonwoven Geotextiles – Conformance Testing

Material Property Value(1) Units Test Method Frequency
10 oz/sy Nonwoven Geotextile

Mass/Area (min. avg.) 10 oz/sy ASTM D 5261 250,000 SF
Permittivity 0.94 sec-1 ASTM D 4491 250,000 SF
Grab Tensile 260 lb ASTM D 4632 250,000 SF

Grab Elongation 50 percent ASTM D 4632 250,000 SF
CBR Puncture

Resistance 725 lb ASTM D 6241 250,000 SF

Trapezoidal Tear 100 lb ASTM D 4533 250,000 SF
Apparent Opening Size 100 U.S. Sieve ASTM D 4751 250,000 SF

8 oz/sy Nonwoven Geotextile
Mass/Area (min. avg.) 8 oz/sy ASTM D 5261 250,000 SF

Permittivity 1.26 sec-1 ASTM D 4491 250,000 SF
Grab Tensile 220 lb ASTM D 4632 250,000 SF

Grab Elongation 50 percent ASTM D 4632 250,000 SF
CBR Puncture

Resistance 575 lb ASTM D 6241 250,000 SF

Trapezoidal Tear 90 lb ASTM D 4533 250,000 SF
Apparent Opening Size 80 U.S. Sieve ASTM D 4751 250,000 SF

6 oz/sy Nonwoven Geotextile
Mass/Area (min. avg.) 6 oz/sy ASTM D 5261 250,000 SF

Permittivity 1.50 sec-1 ASTM D 4491 250,000 SF
Grab Tensile 160 lb ASTM D 4632 250,000 SF

Grab Elongation 50 percent ASTM D 4632 250,000 SF
CBR Puncture

Resistance 435 lb ASTM D 6241 250,000 SF

Trapezoidal Tear 65 lb ASTM D 4533 250,000 SF
Apparent Opening Size 70 U.S. Sieve ASTM D 4751 250,000 SF

Notes:
(1) Minimum average roll values
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Table 8. Calibration Of Testing Equipment

Equipment Required Test Minimum Frequency Acceptance
Criteria

Nuclear Density Gauge

Radioactive Source
Wipe Testing and
Systems Electronics
Check

Annually by Manufacturer
or Specialty Testing firm
qualified to inspect and
calibrate nuclear source
equipment

Certificate of
Calibration and
Safety by Testing
Firm

Tensiometer
Tensile strength
calibration to
standard

Prior to arrival to project
site.  Tensiometer to be
field verified at the
discretion of the Engineer

+/- 3 psi

Air Pressure Gauges Pressure in psi
compared to standard

Prior to arrival to project
site or documentation that
the product is new

+/- 1 psi

Other As Determined by the
Engineer

As Recommended by the
Manufacturer, or Required
by State Auditor of
Measurement Devices

As Guaranteed  by
the Manufacturer
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Table 9. Minimum Requirements for Cast-In-Place Concrete

Material Requirements Minimum
Frequency

Formwork
Supplier certification and all other available
documentation to demonstrate that the supplied
material meets project requirements.

1 / supplier / product

Concrete Materials
Supplier certification and all other available
documentation to demonstrate that the supplied
material meets project requirements.

1 / supplier / product

Design Mix
Supplier certification and all other available
documentation to demonstrate that the supplied
material meets project requirements.

1 / supplier / product

Steel Reinforcing Bar
Shop Drawings and supplier certification and all
other available documentation to demonstrate that
the supplied material meets project requirements.

1 / supplier / product

Mill Tests

Three copies of each test report; bars shall be
properly  tagged so as to permit identification of the
heat number shown on the mill test report for any
and all steel delivered to the Project Site

1 / supplier / product
/ 15 tons (or less)
delivered

Ready-Mix Delivery
Slips

Contractor shall keep a record of time and place of
each batch of concrete, together with ready-mix
delivery slips  (batch tickets) certifying contents and
proportions of each  truck load delivered to the site.
Records shall be available for inspection by the CQC
Manager upon request.

Available upon
Request,  and
submitted at
completion of the
work




