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Permeability Test Results 

SWDED-GL Report No. : 15520 

District: Albuquerque 
Project: Cannon AFB 
Feature: Landfill No. 5, Cell-3, Site-1, CAP 
Sample No. 92/844 (bag samples) 

Molded Water 
Content, % 

+/- Optimum Molded Dry 
Water Content Density, pcf 

% of Std Max Permeability 

25-Blows 

19.9 
23.9 
26.2 
28.4 

15-Blows 

23.8 
28.1 
30.0 
31.7 

-3.2 
+0.8 
+3.1 
+5.3 

+0.7 
+5.0 
+6.9 
+8.6 

Sample No. 92/842 (Undisturbed) 

92.5 
96.2 
94.2 
92.4 

90.3 
91.6 
89.3 
87.2 

Page 2 

Dry Density CM/SEC 

96 
100 

98 
96 

93 
95 
92 
90 

2.5 X 10-6 
2.3 X 10-8 
7.0 X 10-9 
1. 0 X 10-8 

2.9 X 10-6 
2.6 X 10-9 
3.7 X 10-9 
3.5 X 10-9 

5.7 X 10-5 
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PERMEABILITY TEST RESULTS SWDED-GL 15520 

Type of Spec1men: UNDISTURBED Before Test: After Test: 

Diam (in) : 6. 09 I Ht (in) : 3.71 Water Content, wo: 10.1 wf: 19.8 

Conf1n1ng Pressure(ps1): 90.0 Vo1d Rat1o, eo 0.522 ef: 0.522 

Backpressure to saturate: 85.0 Saturat1on, So: 51.9 Sf: 101.7 

D1fferent1al Head(ps1): 1.0 Dry Dens1ty, lb/ft3: 109.6 109.6 

Class.: SANDY LEAN CLAY (CL) HYDRAULIC GRADIENT: 8 

LL 40 

I 

Gs 2.68 ProJect: CANNON AFB AFB - LANDFILL NO. 5 

PL 12 D10 CELL-3, SITE1, UNDISTURBED 

Permeant L1qu1d: WATER Area: 

Remarks: Bor1ng No. 3-1 Smpl #92/842 

Depth: UNKNOWN Date: 4 MAR 92 

Coefficient of 
Permeability at 20 deg c. 

Run 1 5.5E-05 CM/SEC 
Run 2 6.0E-05 CM/SEC 
Run 3 5.2E-05 CM/SEC 
Run 4 6.3E-05 CM/SEC 
Run 5 6.4E-05 CM/SEC 
Run 6 5.2E-05 CM/SEC 
Run 7 5.3E-05 CM/SEC 
Run 8 5.3E-05 CM/SEC 

Average 5.7E-05 CM/SEC 
RUN 1 THUR 8 

init. final 
HEIGHT CHANGE, CONSOL, em 0.00 
WEIGHT OF WET SOIL, g 3434.0 
WEIGHT OF DRY SOIL, g 3119.0 
AREA, cm~2 187.93 
VOLUME, cm~3 1775.0 1775.00 
REDUCED HEIGHT OF SOIL,cm 2.438 

Plate 6 



PERMEABILITY TEST RESULTS SWDED-GL 15520 

Type of Spec1men: REMOLDED Before Test: After Test: 

Diam(in): 4.00 IHt(in): 4.57 Water Content, wo: 19.9 wf: 31.9 

Conf1n1ng Pressure(ps1): 70.0 Vo1d Rat1o, eo 0.821 ef: 0.821 

Backpressure to saturate: 65.0 Saturat1on, So: 65.5 Sf: 104.9 

D1fferent1al Head(ps1): 3.0 Dry Dens1ty, lbjft3: 92.5 92.5 

, Class.: FAT CLAY WITH SAND (CH) HYDRAULIC GRADIENT: 18 

LL 61 

I 

Gs 2.70 ProJect: CANNON AFB - LANDFILL NO. 5 

PL 20 010 CELL-3, SITE-1, 

Permeant L1qu1d: WATER Area: 

Remarks: OPTIMUM MINUS 3.2 % AT Bor1ng No.: 

96 ~ 
0 MAX STD DENSITY Depth: 0.0'-3.0 1 

Run 1 
Run 2 
Run 3 
Run 4 
Run 5 
Run 6 
Run 7 
Run 8 
Run 9 
Run 10 
Run 11 

Average 

Coefficient of 
Permeability at 20 deg c. 

1. 3E-05 
1. 4E-05 
1.3E-05 
1.1E-05 
1. OE-05 
5.7E-06 
3.6E-06 
2.8E-06 
2.6E-06 
2.2E-06 
2.4E-06 

2.5E-06 

CM/SEC 
CM/SEC 
CM/SEC 
CM/SEC 
CM/SEC 
CM/SEC 
CM/SEC 
CM/SEC 
CM/SEC 
CM/SEC 
CM/SEC 

CM/SEC 
RUN 8,9,10,11 

HEIGHT CHANGE, CONSOL, em 
WEIGHT OF WET SOIL, g 
WEIGHT OF DRY SOIL, g 
AREA, cmA2 
VOLUME, cmA3 
REDUCED HEIGHT OF SOIL,cm 

INITAL 
o.oo 

1674.2 
1396.3 
81.07 
941.6 
2.511 

FINAL 

941.60 

CAP 

Smpl #92/844 

Date: 6 MAR 92 

Plate 7 
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PERMEABILITY TEST RESULTS SWDED-GL 15520 

Type of Spec1men: REMOLDED Before Test: After Test: 

Diam (in) : 4. oo I Ht (in) : 4.57 Water Content, wo: 23.9 wf: 28.4 

Conf1n1ng Pressure(ps1): 70.0 Vo1d Rat1o, eo 0.752 ef: 0.752 

Backpressure to saturate: 65.0 Saturat1on, So: 85.8 Sf: 102.0 

D1fferent1a1 Head(ps1): 3.0 Dry Dens1ty, lb/ft3: 96.2 96.2 

Class.: FAT CLAY WITH SAND (CH) HYDRAULIC GRADIENT: 18 

LL 61 

I 

Gs 2.70 ProJect: CANNON AFB - LANDFILL NO. 5 

PL 20 D10 CELL-3, SITE-1, 

Permeant L1qu1d: WATER Area: 

Remarks: OPTIMUM PLUS 0.8 % AT Bor1ng No.: 

STD MAX DENSITY Depth: 0.0'-3.0 1 

Coefficient of 
Permeability at 20 deg c. 

Run 1 
Run 2 
Run 3 
Run 4 
Run 5 
Run 6 

Average 
RUN 3,4,5,6 

HEIGHT CHANGE, CONSOL, em 
WEIGHT OF WET SOIL, g 
WEIGHT OF DRY SOIL, g 
AREA, cmA2 
VOLUME, cmA3 

. REDUCED HEIGHT OF SOIL,cm 

INITAL 
o.oo 

1798.2 
1451.3 

81.07 
941.6 
2.610 

5.3E-08 CM/SEC 
3.8E-08 CM/SEC 
2.8E-08 CM/SEC 
2.4E-08 CM/SEC 
1.9E-08 CM/SEC 
2.2E-08 CM/SEC 

2.3E-08 CM/SEC 

FINAL 

941.60 

CAP 

Smpl #92/844 

Date: 6 MAR 92 

Plate 8 



PERMEABILITY TEST RESULTS SWDED-GL 15520 

Type of Spec~men: REMOLDED Before Test: After Test: 

Diam(in): 4.00 'Ht(in): 4.57 Water Content, wo: 26.2 wf: 27.7 

Conf~n~ng Pressure(ps~): 70.0 Vo~d Rat~o, eo 0.788 ef: 0.788 

Backpressure to saturate: 65.0 Saturat~on, So: 89.7 Sf: 94.9 

D~fferent1.a1 Head(psl.): 3.0 Dry Dens1.ty, 1bjft3: 94.2 94.2 

Class.: FAT CLAY WITH SAND (CH) HYDRAULIC GRADIENT: 18 

LL 61 

I 

Gs 2.70 ProJect: CANNON AFB - LANDFILL NO. 5 

PL 20 D10 CELL-3, SITE-1 I 

Permeant L~qu~d: WATER Area: 

Remarks: OPTIMUM PLUS 3.1 % AT Bor1.ng No.: 

98 ~ 
0 MAX STD DENSITY Depth: 0.0'-3.0 1 

Run 1 
Run 2 
Run 3 
Run 4 
Run 5 
Run 6 

Average 
RUN 4,5,6 

HEIGHT CHANGE, CONSOL, em 
WEIGHT OF WET SOIL, g 
WEIGHT OF DRY SOIL, g 
AREA, cmA2 
VOLUME, cmA3 
REDUCED HEIGHT OF SOIL,cm 

Coefficient of 
Permeability at 20 deg c. 

IN I TAL 

0.00 
1794.1 
1421.6 
81.07 
941.6 
2.557 

2.8E-08 CM/SEC 
1.2E-08 CM/SEC 
8.2E-09 CM/SEC 
7.7E-09 CM/SEC 
6.0E-09 CM/SEC 
7.2E-09 CM/SEC 

7.0E-09 CM/SEC 

FINAL 

941.60 

CAP 

Smpl #92/844 

Date: 6 MAR 92 

Plate 9 



PERMEABILITY TEST RESULTS SWDED-GL 15520 

Type of Spec~men: REMOLDED Before Test: After Test: 

Diam (in) : 4 . 0 0 I Ht ( in) : 4.57 Water Content, wo: 28.4 wf: 28.9 

Conf~n~ng Pressure(ps~): 70.0 Vo~d Rat~o, eo 0.824 ef: 0.824 

Backpressure to saturate: 65.0 Saturatl.on, So: 93.1 Sf: 94.7 

D~fferent~a1 Head(ps~): 3.0 Dry Dens1.ty, lb/ft3: 92.4 92.4 

Class.: FAT CLAY WITH SAND (CH) HYDRAULIC GRADIENT: 18 

LL 61 

I 

Gs 2.70 ProJect: CANNON AFB - LANDFILL NO. 5 

PL 20 D10 CELL-3, SITE-1, 

Permeant L~qu~d: WATER Area: 

Remarks: OPTIMUM PLUS 5.3 % AT Bor~ng No.: 

97 % MAX STD DENSITY Depth: 0.0'-3.0 1 

Coefficient of 
Permeability at 20 deg c. 

Run 1 
Run 2 
Run 3 
Run 4 
Run 5 
Run 6 

Average 
RUN 3,4,5,6 

HEIGHT CHANGE, CONSOL, em 
WEIGHT OF WET SOIL, g 
WEIGHT OF DRY SOIL, g 
AREA, cmA2 
VOLUME, cmA3 
REDUCED HEIGHT OF SOIL,cm 

INITAL 
0.00 

1789.9 
1394.0 

81.07 
941.6 
2.507 

1.2E-08 CM/SEC 
6.3E-09 CM/SEC 
1.0E-08 CM/SEC 
1. 2E-08 CM/SEC 
9.4E-09 CM/SEC 
9.0E-09 CM/SEC 

1.0E-08 CM/SEC 

FINAL 

941.60 

CAP 

Smpl #92/844 

Date: 6 MAR 92 

Plate 10 
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PERMEABILITY TEST RESULTS SWDED-GL 15520 

Type of Spec1men: REMOLDED Before Test: After Test: 

Diam(in): 4. oo I Ht (in) : 4.57 Water Content, wo: 23.8 wf: 31.5 

Conf1n1ng Pressure(ps1): 80.0 Vo1d Rat1o, eo 0.866 ef: 0.866 

Backpressure to saturate: 75.0 Saturat1on, So: 74.2 Sf: 98.2 

D1fferent1al Head(ps1): 3.0 Dry Dens1ty, lb/ft3: 90.3 90.3 

·class.: FAT CLAY WITH SAND (CH) HYDRAULIC GRADIENT: 18 

LL 61 

I ::a 
2.70 ProJect: CANNON AFB - LANDFILL NO. 5 

PL 20 CELL-3, SITE-1, 

Permeant L1qu1d: WATER Area: 

Remarks: OPTIMUM PLUS 0.7 % AT Bor1ng No.: 

93 % MAX STD DENSITY Depth: 0.0 1 -3.0 1 

RUN-1 1.5E-05 CM/SEC 
' RUN-2 1. 3E-05 CM/SEC 

RUN-3 1.3E-05 CM/SEC 
RUN-4 1.3E-05 CM/SEC 
RUN-5 1.1E-05 CM/SEC 
RUN-6 9.8E-06 CM/SEC 
RUN-7 9.2E-06 CM/SEC 
RUN-8 9.1E-06 CM/SEC 
RUN-9 9.8E-06 CM/SEC 
RUN-10 9.0E-06 CM/SEC 

Average 

Coefficient of 
Permeability at 20 deg c. 

RUN-11 5.0E-06 
RUN-12 4.9E-06 
RUN-13 4.7E-06 
RUN-14 7.0E-06 
RUN-15 9.3E-06 
RUN-16 6.2E-06 
RUN-17 3.5E-06 
RUN-18 3.2E-06 
RUN-19 2.6E-06 
RUN-20 2.3E-06 

2.9E-06 CM/SEC 
RUN 17,18,19,20 

IN I TAL FINAL 
HEIGHT CHANGE, CONSOL, em o.oo 
WEIGHT OF WET SOIL, g 1686.8 
WEIGHT OF DRY SOIL, g 1362.5 
AREA, cmA2 81.07 
VOLUME, cmA3 941.6 941.60 
REDUCED HEIGHT OF SOIL,cm 2.451 

CM/SEC 
CM/SEC 
CM/SEC 
CM/SEC 
CM/SEC 
CM/SEC 
CM/SEC 
CM/SEC 
CM/SEC 
CM/SEC 

CAP 

Smpl #92/844 

Date: 6 MAR 92 

Plate 11 



PERMEABILITY TEST RESULTS SWDED-GL 15520 

Type of Spec1men: REMOLDED Before Test: After Test: 

Diam(in): 4 • o o I Ht ( in) : 4.57 Water Content, wo: 28.1 wf: 29.8 

Conf1n1ng Pressure(ps1): 70.0 Vo1d Rat1o, eo 0.839 ef: 0.839 

Backpressure to saturate: 65.0 Saturat1on, So: 90.4 Sf: 95.9 

D1fferent1al Head(ps1): 3.0 Dry Dens1ty, lb/ft3: 91.6 91.6 

Class. : FAT CLAY WITH SAND (CH) HYDRAULIC GRADIENT: 18 

LL 61 

I 

Gs 2.70 ProJect: CANNON AFB - LANDFILL NO. 5 

PL 20 D10 CELL-3, SITE-1, 

Permeant L1qu1d: WATER Area: 

Remarks: OPTIMUM PLUS 5.0 % AT Bor1ng No.: 

95 % MAX STD DENSITY Depth: 0.0'-3.0' 

Coefficient of 
Permeability at 20 deg c. 

Run 9 
Run 10 
Run 11 
Run 12 
Run 13 

Average 
RUN 11,12,13 

HEIGHT CHANGE, CONSOL, em 
WEIGHT OF WET SOIL, g 
WEIGHT OF DRY SOIL, g 
AREA, cmA2 
VOLUME, cmA3 

. REDUCED HEIGHT OF SOIL, em 

IN I TAL 
0.00 

1770.9 
1382.4 

81.07 
941.6 
2.486 

3.3E-09 CM/SEC 
4.2E-09 CM/SEC 
2.7E-09 CM/SEC 
2.2E-09 CM/SEC 
2.8E-09 CM/SEC 

2.6E-09 CM/SEC 

FINAL 

941.60 

CAP 

Smpl #92/844 

Date: 6 MAR 92 

Plate 12 
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PERMEABILITY TEST RESULTS SWDED-GL 15520 

Type of Spec1men: REMOLDED Before Test: After Test: 

Diam(in): 4.00 IHt(in): 4.57 Water Content, wo: 30.0 wf: 30.9 

conf1n1ng Pressure(ps1): 70.0 Vo1d Rat1o, eo 0.887 ef: 0.887 

Backpressure to saturate: 65.0 Saturat1on, So: 91.3 Sf: 94.0 

D1fferent1al Head(ps1): 3.0 Dry Dens1ty, lb/ft3: 89.3 89.3 

Class.: FAT CLAY WITH SAND (CH) HYDRAULIC GRADIENT: 18 

LL 61 

I 

Gs 2.70 ProJect: CANNON AFB - LANDFILL NO. 5 

PL 20 D10 CELL-3, SITE-1, CAP 

Permeant L1qu1d: WATER Area: 

Remarks: OPTIMUM PLUS 6.9 % AT Bor1ng No.: Smpl #92/844 

92 % MAX STD DENSITY Depth: 0.0'-3.0 1 Date: 6 MAR 92 

Coefficient of 
Permeability at 20 deg c. 

Run 1 4.7E-09 CM/SEC Run 9 4.4E-09 CM/SEC 
Run 2 1.0E-08 CM/SEC Run 10 3.2E-09 CM/SEC 
Run 3 7.8E-09 CM/SEC Run 11 3.3E-09 CM/SEC 
Run 4 5.7E-09 CM/SEC Run 12 2.1E-09 CM/SEC 
Run 5 -1.6E-08 CM/SEC Run 13 4.0E-09 CM/SEC 
Run 6 2.0E-08 CM/SEC Run 14 3.8E-09 CM/SEC 
Run 7 1.6E-09 CM/SEC Run 15 3.6E-09 CM/SEC 
Run 8 4.6E-09 CM/SEC Run 16 3.4E-09 CM/SEC 

Average 3.70E-09 CM/SEC 
RUN 13,14,15,16 

INITAL FINAL 

HEIGHT CHANGE, CONSOL, em 0.00 
WEIGHT OF WET SOIL, g 1751.4 
WEIGHT OF DRY SOIL, g 1347.2 
AREA, cmA2 81.07 
VOLUME, cmA3 941.6 941.60 

· REDUCED HEIGHT OF SOIL, em 2.423 

Plate 13 



,!1, I. 

PERMEABILITY TEST RESULTS SWDED-GL 15520 

Type of Spec~men: REMOLDED Before Test: After Test: 

Diam( in) : 4 . o o I Ht ( in) : 4.57 Water Content, wo: 31.7 wf: 32.5 

Conf1.n1.ng Pressure(psl.): 80.0 Vol.d Rat1.o, eo 0.933 ef: 0.933 

Backpressure to saturate: 75.0 Saturat1.on, So: 91.7 Sf: 94.0 

Dl.fferentl.al Head(ps1.): 3.0 Dry Dens1.ty, 1b/ft3: 87.2 87.2 

Class.: FAT CLAY WITH SAND (CH) HYDRAULIC GRADIENT: 18 

LL 61 

I 

Gs 2.70 ProJect: CANNON AFB - LANDFILL NO. 5 

PL 20 D10 CELL-3 I SITE-1, 

Permeant L1.qu1.d: WATER Area: 

Remarks: OPTIMUM PLUS 8.6 % AT Bor1.ng No.: 

90 9.,-
0 MAX STD DENSITY Depth: 0.0 1 -3.0 1 

Run-1 
Run-2 
Run-3 
Run-4 
Run-5 
Run-6 
Run 7 
Run 8 
Run 9 
Run 10 
Run-11 

Average 

Coefficient of 
Permeability at 20 deg c. 

-6.0E-09 CM/SEC 
3.9E-09 CM/SEC 
2.8E-09 CM/SEC 
3.9E-09 CM/SEC 
5.7E-09 CM/SEC 
1.0E-08 CM/SEC 
1.2E-08 CM/SEC 
3.4E-09 CM/SEC 
3.8E-09 CM/SEC 
3.1E-09 CM/SEC 
3.6E-09 CM/SEC 

RUN 8,9,10,11 3.5E-09 CM/SEC 

FINAL 
HEIGHT CHANGE, CONSOL, em 
WEIGHT OF WET SOIL, g 
WEIGHT OF DRY SOIL, g 
AREA, cmA2 

. VOLUME, cmA3 
REDUCED HEIGHT OF SOIL,cm 

INITAL 
0.00 

1732.0 
1315.1 
81.07 
941.6 
2.365 

941.60 

CAP 

Smpl #92/844 

Date: 6 MAR 92 

Plate 14 



Sample 92/844 - Optimum 
+ 0.8 % at Std Max Density 
After permeability test and 
24 hours air drying 

Sample 92/844 - Optimum 
+ 3.1 % at 98 % Std Max Den s ity 
After permeability test and 
24 hours air drying 

Pl a t e ts 



Sample 92/844 - Optimum 
+ 5.3 % at 97 % Std Max Density 
After permeability test and 
24 hours air drying 

Plate 16 




