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Boring B-203
Top of Test
Elevation (ft) 2278.5

Surface El. (ft) 2305
Bottom of Test
Elevation (ft) 2258.5

Groundwater El. (ft) 2330
Top of Test Depth
(ft) 26.5

Test No. 1
Bottom of Test
Depth (ft) 46.5

Test Interval Center
Elevation (ft) 2268.5

Angle from Vertical
(deg) 0

Test Interval Length,
L (ft) 20.0

Max. Measured
Pressure, PMAX (psi) 62.0
Reference Pressure,
P0 (psi) 145

Representative
Lugeon Value 0

Step No. %PMAX
Measured

Pressure (psi)
Pressure Factor, Flow, q (gal/min)

Flow loss
(gal/min/ft)

Lugeon

0 0 0 0 0 -
1 50% 36.00 0.019990005 0.00 0.0000 0
2 75% 43.00 0.02387695 0.02 0.0010 0
3 100% 62.00 0.034427231 0.04 0.0020 0
4 75% #N/A
5 50% #N/A
0 0 0 0 0
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Boring B-203
Top of Test
Elevation (ft) 2259.5

Surface El. (ft) 2305
Bottom of Test
Elevation (ft) 2239.5

Groundwater El. (ft) 2330
Top of Test Depth
(ft) 45.5

Test No. 2
Bottom of Test
Depth (ft) 65.5

Test Interval Center
Elevation (ft) 2249.5

Angle from Vertical
(deg) 0

Test Interval Length,
L (ft) 20.0

Max. Measured
Pressure, PMAX (psi) 78.3
Reference Pressure,
P0 (psi) 145

Representative
Lugeon Value 36

Step No. %PMAX
Measured

Pressure (psi)
Pressure Factor, Flow, q (gal/min)

Flow loss
(gal/min/ft)

Lugeon

0 0 0 0 0 -
1 50% 42.00 0.023321672 12.78 0.6390 27
2 75% 58.00 0.032206119 20.64 1.0320 32
3 100% 78.33 0.04349677 31.70 1.5850 36
4 75% 58.33 0.032391212 18.90 0.9450 29
5 50% 42.50 0.023599311 7.46 0.3730 16
0 0 0 0 0
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Boring B-203
Top of Test
Elevation (ft) 2239.5

Surface El. (ft) 2305
Bottom of Test
Elevation (ft) 2219.5

Groundwater El. (ft) 2330
Top of Test Depth
(ft) 65.5

Test No. 3
Bottom of Test
Depth (ft) 85.5

Test Interval Center
Elevation (ft) 2229.5

Angle from Vertical
(deg) 0

Test Interval Length,
L (ft) 20.0

Max. Measured
Pressure, PMAX (psi) 99.0
Reference Pressure,
P0 (psi) 145

Representative
Lugeon Value 1

Step No. %PMAX
Measured

Pressure (psi)
Pressure Factor, Flow, q (gal/min)

Flow loss
(gal/min/ft)

Lugeon

0 0 0 0 0 -
1 50% 50.00 0.027763896 1.34 0.0670 2
2 75% 73.00 0.040535288 1.88 0.0940 2
3 100% 99.00 0.054972514 1.22 0.0610 1
4 75% #N/A
5 50% #N/A
0 0 0 0 0
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Boring B-203
Top of Test
Elevation (ft) 2219.5

Surface El. (ft) 2305
Bottom of Test
Elevation (ft) 2199.5

Groundwater El. (ft) 2330
Top of Test Depth
(ft) 85.5

Test No. 4
Bottom of Test
Depth (ft) 105.5

Test Interval Center
Elevation (ft) 2209.5

Angle from Vertical
(deg) 0

Test Interval Length,
L (ft) 20.0

Max. Measured
Pressure, PMAX (psi) 118.0
Reference Pressure,
P0 (psi) 145

Representative
Lugeon Value 2

Step No. %PMAX
Measured

Pressure (psi)
Pressure Factor, Flow, q (gal/min)

Flow loss
(gal/min/ft)

Lugeon

0 0 0 0 0 -
1 50% 59.00 0.032761397 0.92 0.0460 1
2 75% 90.00 0.049975012 2.02 0.1010 2
3 100% 118.00 0.065522794 3.10 0.1550 2
4 75% 90.00 0.049975012 1.42 0.0710 1
5 50% 65.00 0.036093065 0.32 0.0160 0
0 0 0 0 0
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Boring B-203
Top of Test
Elevation (ft) 2200.0

Surface El. (ft) 2305
Bottom of Test
Elevation (ft) 2185.0

Groundwater El. (ft) 2330
Top of Test Depth
(ft) 105

Test No. 5
Bottom of Test
Depth (ft) 120

Test Interval Center
Elevation (ft) 2192.5

Angle from Vertical
(deg) 0

Test Interval Length,
L (ft) 15.0

Max. Measured
Pressure, PMAX (psi) 135.7
Reference Pressure,
P0 (psi) 145

Representative
Lugeon Value 1

Step No. %PMAX
Measured

Pressure (psi)
Pressure Factor, Flow, q (gal/min)

Flow loss
(gal/min/ft)

Lugeon

0 0 0 0 0 -
1 50% 78.00 0.043311677 0.02 0.0013 0
2 75% 102.33 0.05682344 0.14 0.0093 0
3 100% 135.67 0.075332704 1.22 0.0813 1
4 75% #N/A
5 50% #N/A
0 0 0 0 0
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Boring B-206
Top of Test
Elevation (ft) 2263.0

Surface El. (ft) 2336.62231
Bottom of Test
Elevation (ft) 2254.3

Groundwater El. (ft) 2328.02231
Top of Test Depth
(ft) 85

Test No. 1
Bottom of Test
Depth (ft) 95

Test Interval Center
Elevation (ft) 2258.7

Angle from Vertical
(deg) 30

Test Interval Length,
L (ft) 10.0

Max. Measured
Pressure, PMAX (psi) 77.9
Reference Pressure,
P0 (psi) 145

Representative
Lugeon Value 1

Step No. %PMAX
Measured

Pressure (psi)
Pressure Factor, Flow, q (gal/min)

Flow loss
(gal/min/ft)

Lugeon

0 0 0 0 0 -
1 50% #N/A
2 75% #N/A
3 100% 77.88 0.043245044 0.34 0.0338 1
4 75% #N/A
5 50% #N/A
0 0 0 0 0
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Boring B-206
Top of Test
Elevation (ft) 2271.7

Surface El. (ft) 2336.62231
Bottom of Test
Elevation (ft) 2263.0

Groundwater El. (ft) 2328.02231
Top of Test Depth
(ft) 75

Test No. 2
Bottom of Test
Depth (ft) 85

Test Interval Center
Elevation (ft) 2267.3

Angle from Vertical
(deg) 30

Test Interval Length,
L (ft) 10.0

Max. Measured
Pressure, PMAX (psi) 73.0
Reference Pressure,
P0 (psi) 145

Representative
Lugeon Value 0

Step No. %PMAX
Measured

Pressure (psi)
Pressure Factor, Flow, q (gal/min)

Flow loss
(gal/min/ft)

Lugeon

0 0 0 0 0 -
1 50% #N/A
2 75% #N/A
3 100% 72.96 0.040513077 0.02 0.0024 0
4 75% #N/A
5 50% #N/A
0 0 0 0 0
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Boring BI-02
Top of Test
Elevation (ft) 2287.3

Surface El. (ft) 2334.3
Bottom of Test
Elevation (ft) 2267.3

Groundwater El. (ft) 2329.5
Top of Test Depth
(ft) 47

Test No. 1
Bottom of Test
Depth (ft) 67

Test Interval Center
Elevation (ft) 2277.3

Angle from Vertical
(deg) 0

Test Interval Length,
L (ft) 20.0

Max. Measured
Pressure, PMAX (psi) 61.1
Reference Pressure,
P0 (psi) 145

Representative
Lugeon Value 0

Step No. %PMAX
Measured

Pressure (psi)
Pressure Factor, Flow, q (gal/min)

Flow loss
(gal/min/ft)

Lugeon

0 0 0 0 0 -
1 50% 39.02 0.021669027 0.00 0.0000 0
2 75% 47.15 0.026180984 0.00 0.0000 0
3 100% 61.06 0.033903789 0.01 0.0003 0
4 75% 47.24 0.026232069 0.00 0.0000 0
5 50% 38.13 0.021173117 0.00 0.0000 0
0 0 0 0 0
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Boring BI-03
Top of Test
Elevation (ft) 2287.1

Surface El. (ft) 2302.2
Bottom of Test
Elevation (ft) 2267.1

Groundwater El. (ft) 2327.5
Top of Test Depth
(ft) 15.1

Test No. 1
Bottom of Test
Depth (ft) 35.1

Test Interval Center
Elevation (ft) 2277.1

Angle from Vertical
(deg) 0

Test Interval Length,
L (ft) 20.0

Max. Measured
Pressure, PMAX (psi) 42.4
Reference Pressure,
P0 (psi) 145

Representative
Lugeon Value 4

Step No. %PMAX
Measured

Pressure (psi)
Pressure Factor, Flow, q (gal/min)

Flow loss
(gal/min/ft)

Lugeon

0 0 0 0 0 -
1 50% 21.16 0.011748459 0.13 0.0065 1
2 75% 32.61 0.018106835 0.61 0.0306 2
3 100% 42.36 0.023519129 1.66 0.0832 4
4 75% 31.62 0.017556 0.76 0.0378 2
5 50% 21.16 0.01175168 0.14 0.0070 1
0 0 0 0 0
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Definite Plan Televiewer Data 

(Pages C-1 to C-35) 
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Definite Plan Laboratory Test Data 

Appendix D1 Lab Testing Summary Tables 

Appendix D2 Soil Lab Testing Results 

Appendix D3 Rock Lab Testing Results  
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Cobbles Gravel Sand Silt Clay

% % % % %

B-02 S-01 Alluvium SPT 27.00 27.50 14.4 0.0 32.0 53.0 Gravelly SAND, some clay/silt
B-04 S-01 Fill ModCal 5.00 6.50 12.7 129.0 114.5
B-05 S-01 Fill ModCal 5.00 6.50 0.0 7.0 25.0 Sandy CLAY/SILT, trace gravel
B-05 S-02 Alluvium SPT 7.50 9.00 4.5
B-06 S-02 Alluvium ModCal 10.00 11.50 50.8 95.3 63.2 0.0 0.0 75.0 Clayey/silty SAND
B-06 S-03 Alluvium ModCal 15.00 16.50 28.6
B-06 S-04 Alluvium ModCal 30.00 31.50 13.5 134.2 118.2 0.0 53.0 22.0 Clayey/silty, sandy GRAVEL
B-06 S-05 Alluvium ModCal 40.00 41.50 3.9
B-06 S-06 Alluvium ModCal 45.00 46.50 6.1 0.0 93.0 6.9 GRAVEL, trace sand
B-07 S-02 Alluvium SPT 16.50 18.00 49.1 0.0 4.0 55.0 CLAY/SILT and SAND, trace gravel
B-08 S-01 Fill SPT 13.00 14.50 24.9 69 22 47 CH
B-08 S-02 Fill Cal 16.00 17.50 66.5 0.0 8.0 12.0 50.0 30.0 Clayey SILT, some sand, trace gravel
B-08 S-03 Fill Cal 20.00 21.50 31.0
B-08 S-04 Alluvium SPT 25.00 25.50 10.5
B-10 S-02 Fill SPT 25.50 27.00 8.3
B-14 S-01 Alluvium ModCal 6.40 7.90 0.0 1.0 29.0 35.0 35.0 62 22 40 CH Sandy CLAY and SILT
B-15 S-01 Fill ModCal 5.00 5.50 23.7 114.1 92.3 0.0 42.4 27.0 Clayey/silty, sandy GRAVEL
B-19 S-01 Fill ModCal 5.00 6.50 22.0 115.1 94.4 0.0 0.0 30.0 45.0 25.0 Clayey, sandy SILT
B-19 S-02 Fill ModCal 10.00 11.50 54 22 32 CH
B-19 S-03 Fill ModCal 15.00 16.50 23.3 0.0 6.0 42.0 CLAY/SILT and SAND, trace gravel
B-19 S-04 Alluvium ModCal 20.00 21.50 22.8 0.0 40.0 34.0 Clayey/silty SAND and GRAVEL
B-20 S-01 Fill ModCal 5.00 6.50 87 24 63 CH
B-20 S-02 Fill ModCal 10.00 11.50 0.0 3.0 33.0 35.0 29.0 Clayey SILT and SAND, trace gravel
B-20 S-03 Fill ModCal 15.00 16.50 35.7
B-20 S-04 Alluvium ModCal 20.00 21.50 23.0 0.0 14.0 42.0 CLAY/SILT and SAND, some gravel
B-20 S-05 Alluvium ModCal 25.00 26.50 18.0

B-201 S-01 Alluvium ModCal 5.00 6.50 20.1 2.0 6.0 42.0 52 23 29 CH CLAY/SILT and SAND, trace gravel
B-201 S-03 Alluvium SPT 15.00 16.50 19.4 0.0 0.0 14.0 49.0 37.0 64 26 38 CH CLAY and SILT, some sand
B-205 S-01 Colluvium ModCal 10.00 11.50 15.1 0.0 40.0 25.0 61 22 39 GC Sandy CLAY/SILT and GRAVEL
BC-01 S-02 Lacustrine ModCal 6.50 8.00 43.1 33 25 8
BC-01 S-03 Diatomite ModCal 11.50 13.00 98.6 91.0 45.8
BC-01 S-04 Diatomite ModCal 21.50 23.00 92.9 0.0 0.0 1.0 56.2 42.8 85 51 34 MH CLAY and SILT, trace sand
BC-02 S-01 Diatomite ModCal 0.00 2.00 0.0 52.0 20.3 Clayey/silty, sandy GRAVEL
BC-02 S-05 Diatomite ModCal 14.50 16.00 83.7 0.0 0.0 0.7 52.5 46.9 105 59 46 MH CLAY and SILT, trace sand
BC-02 S-06 Diatomite Shelby 19.50 21.80 147.5 31.6
BC-02 S-08 Diatomite Shelby 34.50 37.00 148.8 32.7
BC-02 S-09 Diatomite ModCal 44.50 46.00 177.8 0.0 0.0 0.5 67.9 31.7 187 85 102 MH Clayey SILT
BC-02 S-10 Diatomite ModCal 54.80 55.30 170.6 80.3 29.7
BC-03 S-01 Colluvium ModCal 1.00 3.00 34.7 0.0 3.2 30.2 48 25 23 CL Sandy CLAY/SILT, trace gravel
BC-03 S-02 Colluvium ModCal 5.50 6.00 25.4 125.2 99.9
BC-03 S-05 Diatomite ModCal 24.50 26.00 80.3 0.0 0.0 0.0 72.3 27.7 69 59 10 MH Clayey SILT
BC-03 S-10 Diatomite Shelby 90.00 92.00 119.8 35.8
BC-04 S-01 Lacustrine ModCal 1.50 5.00 0.0 4.3 51.4 CLAY/SILT and SAND, trace gravel
BC-04 S-02 Lacustrine ModCal 7.00 9.00 0.0 3.2 39.3 CLAY/SILT and SAND, trace gravel
BC-04 S-03 Diatomite ModCal 11.00 12.50 0.0 9.4 50.1 CLAY/SILT and SAND, trace gravel
BC-04 S-05 Diatomite Shelby 17.50 20.00 104.7 42.1
BC-04 S-06 Diatomite Shelby 22.50 25.00 154.6 31.7
BC-04 S-08 Diatomite Shelby 32.50 35.00 117.2 36.9 0.0 0.0 0.9 38.5 60.7 120 85 35 MH CLAY and SILT, trace sand
BC-04 S-10 Diatomite Shelby 52.00 55.00 160.5 30.5
BC-07 S-02 Colluvium ModCal 4.00 4.50 34.1 117.5 87.6 0.0 15.2 20.3 60 24 36 CH Sandy CLAY/SILT, some gravel
BC-07 S-04 Colluvium ModCal 13.00 14.50 0.0 26.7 65.3 Gravelly SAND, trace clay/silt
BC-08 S-01 Colluvium ModCal 3.00 4.50 31.4 56 24 32

BC-08A S-05 Diatomite ModCal 54.00 55.50 178.6 0.0 0.0 1.0 75.9 23.1 200 88 112 MH Clayey SILT, trace sand
BC-09 S-05 Diatomite Shelby 23.00 24.50 76.3 54.0 0.0 0.0 0.3 78.3 21.4 74 53 21 MH Clayey SILT, trace sand
BC-09 S-09 Diatomite Shelby 68.00 70.50 88.4 48.6
BC-10 S-01 Fluvio-Lacustrine ModCal 9.50 11.00 21.9 77.6 0.0 84.8 14.5 GRAVEL, some sand
BC-13 S-02 Diatomite Shelby 12.00 13.50 23.3 59.6
BC-13 S-03 Diatomite Shelby 17.00 18.50 30.1 78.8 60.6
BC-13 S-04 Diatomite Shelby 22.00 24.30 59.1 74.4 46.8
BC-13 S-05 Diatomite Shelby 30.50 32.50 72.2 39.4 60.3
BC-13 S-06 Colluvium Shelby 40.00 41.50 20.8 119.9 99.0
BC-14 S-01 Diatomite Shelby 5.00 6.20 23.3 59.7
BC-14 S-03 Diatomite Shelby 9.00 10.50 45.1 54.7
BC-14 S-04 Diatomite Shelby 12.00 13.20 24.2 63.5
BI-02 S-01 Alluvium ModCal 5.00 6.50 27.8 0.0 10.9 20.8 27.7 40.6 78 28 50 CH Silty, sandy CLAY, some gravel
BI-02 S-02 Alluvium ModCal 10.00 11.50 28.7 0.0 4.5 33.0 34.4 28.1 58 28 30 CH Clayey, sandy SILT, trace gravel
BI-02 S-03 Alluvium ModCal 15.50 16.50 38.4 0.0 7.6 39.5 31.1 21.8 51 27 24 CH Clayey, silty SAND, trace gravel
BI-03 S-01 Alluvium ModCal 3.50 3.50 12.0 0.0 61.4 29.6 41 26 15 GP-GM Sandy GRAVEL, trace clay/silt

M:\1\03\00640\01\A\Report\2 - Geotechnical Data Report\Rev C\Appendices\[Appendix Tables_rC.xlsx]D1.1 Soil Index

NOTES:

2. DRILLHOLE SOIL MATERIAL INTERPRETATION BY AECOM AS PRESENTED IN THE BOREHOLE LOGS PROVIDED IN THE GDR (KRRC, 2019).

Print Jul/20/20 17:10:32

USCS 
Group

25.0

Bulk 
Density 

(pcf)

Sample 
Typle PIPLLL

Depth 
From 

(ft)

Depth 
To (ft)Material(3)

Particle Size Distribution

25.0

68.0

Description

TABLE D1.1

KIEWIT INFRASTRUCTURE WEST CO.
KLAMATH RIVER RENEWAL PROJECT

GEOTECHNICAL DATA SUMMARY
DEFINITE PLAN SOIL INDEX LABORATORY TESTING

0.2

Atterberg Limits
Drillhole/

Test Pit ID(1,2) Sample ID

15.0

Moisture 
Content 

(%)

Dry 
Density 

(pcf)

26.0
52.0

30.6

41.0

35.0

50.0

44.0

1. DRILLHOLE SAMPLES WERE COLLECTED BY AECOM AND TESTED AT COOPER TESTING LABORATORY IN PALTO ALTO, CA AND INSPECTION SERVICES INC. IN BERKELEY, CA.

44.3

66.6

27.7

9.0

0.7

8.0
64.5

40.5
57.5

C 20JUL'20 CYPISSUED WITH REPORT VA103-640/01-2 SY
DATE DESCRIPTION PREP'D RVW'DREV

D1-1 of 10
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BC-02 S-06 Diatomite Shelby 19.50 21.80 1.97 0.25 1.11 0.86

BC-02 S-08 Diatomite Shelby 34.50 37.00 4.37 0.54 2.45 1.92

4.78 0.81 2.79 1.98

4.39 0.78 2.58 1.80

BC-03 S-10 Diatomite Shelby 90.00 92.00 5.79 0.78 3.28 2.51

16.87 1.74 9.31 7.57

11.08 1.59 6.34 4.74

BC-04 S-05 Diatomite Shelby 17.50 20.00 6.45 0.77 3.61 2.84

BC-04 S-06 Diatomite Shelby 22.50 25.00 3.51 0.36 1.93 1.58

BC-04 S-08 Diatomite Shelby 32.50 35.00 4.39 0.39 2.39 2.00

BC-04 S-10 Diatomite Shelby 52.00 55.00 3.78 0.52 2.15 1.63 4.97 1.53 3.25 1.72

2.90 0.17 1.54 1.36

2.43 0.53 1.48 0.95

BC-09 S-05 Diatomite Shelby 23.00 24.50 4.0 0.6 2.3 1.7 4.03 0.91 2.47 1.56

4.9 0.7 2.8 2.1

5.1 0.7 2.9 2.2

BC-13 S-01 Diatomite Shelby 7.00 8.00 1.85 0.55 1.20 0.65

BC-13 S-02 Diatomite Shelby 12.00 13.50 4.2 0.8 2.5 1.7

4.91 1.76 3.33 1.57

16.40 1.90 9.15 7.25

BC-13 S-05 Diatomite Shelby 30.50 32.50 5.46 2.35 3.91 1.56

BC-14 S-01 Diatomite Shelby 5.00 6.20 3.3 0.7 2.0 1.3

BC-14 S-02 Diatomite Shelby 7.00 8.50 6.80 0.60 3.70 3.10

BC-14 S-03 Diatomite Shelby 9.00 10.50 4.69 0.71 2.70 1.99

BC-14 S-04 Diatomite Shelby 12.00 13.20 4.3 1.0 2.6 1.6

1.7 0.1 0.9 0.8

4.3 0.7 2.5 1.8

5.5 1.5 3.5 2.0

M:\1\03\00640\01\A\Report\2 - Geotechnical Data Report\Rev C\Appendices\[Appendix Tables_rC.xlsx]D1.2 Soil Strength

NOTES:

Block --

2. SOIL MATERIAL INTERPRETATION BY AECOM AS PRESENTED IN THE BOREHOLE LOGS PROVIDED IN THE GDR (KRRC, 2019).

S-09BC-09

Diatomite-Outcrop #1

70.5068.00ShelbyDiatomite

S-04

BC-04 14.50

16.7014.50ShelbyDiatomiteS-04BC-05

12.50ShelbyDiatomiteS-04

ShelbyDiatomiteS-06BC-03

24.3022.00ShelbyDiatomite

σ3 (ksf) p (ksf) q (ksf)

42.0039.50

TABLE D1.2

KIEWIT INFRASTRUCTURE WEST CO.
KLAMATH RIVER RENEWAL PROJECT

GEOTECHNICAL DATA SUMMARY
DEFINITE PLAN SOIL STRENGTH LABORATORY TESTING

1. SAMPLES COLLECTED BY AECOM AND TESTED AT COOPER TESTING LABORATORY IN PALTO ALTO, CA AND INSPECTION SERVICES INC. IN BERKELEY, CA.

Consolidated Undrained Triaxial Unconsolidated Undrained Triaxial
Depth To 

(ft)
Drillhole ID Sample ID Material Sample Typle

Depth 
From 

(ft)

BC-13

q (ksf)p (ksf)σ3 (ksf)σ1 (ksf)σ1 (ksf)

C 20JUL'20 CYPISSUED WITH REPORT VA103-640/01-2 SY
DATE DESCRIPTION PREP'D RVW'DREV
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B-06 S-01 5.0 6.5 8.97 840 N.D N.D corrosive

B-19 S-01, S-02 5.0 11.5 7.97 980 N.D 26.00 corrosive

B-20 S-01, S-02 5.0 11.5 7.84 470 N.D N.D severely corrosive

M:\1\03\00640\01\A\Report\2 - Geotechnical Data Report\Rev C\Appendices\[Appendix Tables_rC.xlsx]D1.3 Corr.

NOTES:

1. SAMPLES COLLECTED BY AECOM AND TESTED AT CERCO ANALYTICAL IN CONCORD, CA.

Sulfate (mg/kg)Chloride (mg/kg) Description Based on ResistivityDrillhole ID Sample ID Depth From (ft) Depth To (ft) pH
Min. Resistivity 

(ohms-cm)

Print Jul/20/20 17:10:32

TABLE D1.3

KIEWIT INFRASTRUCTURE WEST CO.
KLAMATH RIVER RENEWAL PROJECT

GEOTECHNICAL DATA SUMMARY
DEFINITE PLAN CORROSIVITY TESTING

C 20JUL'20 CYPISSUED WITH REPORT VA103-640/01-2 SY
DATE DESCRIPTION PREP'D RVW'DREV
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Is 
(psi)

Is50 
(psi)

B-01 Vol. Breccia 15.60 16.00 9.3 8 8

7 7

17 18

18 17

18 16

B-04 Basalt 26.20 26.50 10.5 5 5

B-05 Boulder (Basalt) 19.60 20.20 0.7 160.2 14975 4.45E+06

1165 1235

1234 1308

1065 1139

858 913

1218 1194

1057 1093

1430 1528

1408 1499

1060 1007

1088 1083

1040 1112

1464 1565

1184 1271

1052 1124

1208 1226

1432 1382

B-07 Vol. Sandstone 29.30 29.60 7.7 10 10

29 31

20 21

14 15

B-08 Vol. Conglomerate 38.60 38.90 6.1 47 50

B-08 Vol. Sandstone 46.10 47.00 1.8 162.2 15268 3.30E+06

B-08 Vol. Sandstone 50.20 50.60 3.7 139 150

B-10 Vol. Conglomerate 30.40 30.70 3.1 412 441

16 17

5 5

18 20

23 24

13 13

21 20

11.737.4037.10Vol. ConglomerateB-10

11.633.7033.40Vol. ConglomerateB-10

9.237.6037.10Vol. ConglomerateB-08

Boulder (Basalt)B-05

5.1

0.8

0.337.3036.90

17.5017.20Vol. BrecciaB-01

26.9026.20Boulder (Basalt)B-05

UCS 
(psi)

Brazilian 
Tensile 

Strength 
(psi)

Point Load Index 
Strength

Young's 
Modulus, E 

(psi)

Depth From 
(ft)

TABLE D1.4

KIEWIT INFRASTRUCTURE WEST CO.
KLAMATH RIVER RENEWAL PROJECT

GEOTECHNICAL DATA SUMMARY
DEFINITE PLAN BEDROCK LABORATORY TESTING (1 OF 2)

Print Jul/20/20 17:31:51

Drillhole ID Material
Depth 

To 
(ft)

Moisture 
Content 

(%)

Bulk 
Density 

(pcf)

Boulder (Basalt)B-05

0.446.8046.10
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Is 
(psi)

Is50 
(psi)

UCS 
(psi)

Brazilian 
Tensile 

Strength 
(psi)

Point Load Index 
Strength

Young's 
Modulus, E 

(psi)

Depth From 
(ft)

Drillhole ID Material
Depth 

To 
(ft)

Moisture 
Content 

(%)

Bulk 
Density 

(pcf)

87 93

131 127

525 567

865 929

701 758

697 749

818 836

B-13 Basalt 17.60 18.50 0.9 141.3 6528 1.63E+06

9 9

8 9

7 8

2 2

2 2

3 3

B-14 Andesite 20.80 21.20 5.6 13 13

B-14 Andesite 23.70 23.90 6.0 1 2

69 74

87 95

30 32

36 38

44 48

65 69

51 53

7 7

48 51

66 70

50 53

85 83

81 80

54 52

B-15 Vol. Breccia 46.50 47.10 5.8 144.2 1546 2.21E+05

B-17 Vol. Breccia 17.90 18.60 5.9 142.9 2130 2.25E+05

24 26

31 34

17 18

76 75

102 105

100 97

B-17 Vol. Breccia 40.00 41.50 3.9 145.6 2985 5.36E+05

B-19 Vol. Siltstone 31.30 32.20 8.7 24 25

B-20 Basalt 40.10 40.60 3.7 164 343 3.89E+05

B-20 Basalt 45.30 46.30 3.4 166 7517 4.33E+06

B-201 Boulder (Basalt) 25.50 26.00 1063 1148

B-201 Basalt 28.50 29.00 154 168

B-202 Vol. Breccia 56.20 57.50 12.9 24

B-202 Vol. Breccia 70.50 71.70 23 24

5.525.7025.10Vol. BrecciaB-17

4.843.6043.10Vol. BrecciaB-15

4.533.5033.00Vol. BrecciaB-15

2.826.4026.10AndesiteB-14

7.714.9014.20AndesiteB-14

0.112.4011.90BasaltB-13

6.849.5049.00Vol. ConglomerateB-10
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Is 
(psi)

Is50 
(psi)

UCS 
(psi)

Brazilian 
Tensile 

Strength 
(psi)

Point Load Index 
Strength

Young's 
Modulus, E 

(psi)

Depth From 
(ft)

Drillhole ID Material
Depth 

To 
(ft)

Moisture 
Content 

(%)

Bulk 
Density 

(pcf)

B-202 Vol. Breccia 81.50 81.90 5 6

B-202 Vol. Breccia 82.00 82.80 17.1 133 614

B-202 Vol. Breccia 82.80 83.50 37

B-205 Vol. Conglomerate 22.70 23.60 27 29

B-206 Basalt 47.40 48.70 2.5 166 20886 691 756

B-206 Basalt 48.70 50.00 1069

B-206 Basalt 60.00 61.70 1474

B-206 Basalt 65.20 66.50 1.2 169 15739

B-206 Vol. Breccia 74.60 75.00 833 911

B-207 Vol. Breccia 17.00 18.10 516 564

B-207 Vol. Breccia 74.50 75.50 5.3 151 3141

B-208 Vol. Breccia 26.80 27.50 736 806

BI-02 Vol. Breccia 22.10 22.60 20 22

BI-02 Vol. Breccia 27.00 27.90 4.9 141 841

BI-02 Vol. Breccia 28.20 28.70 80 87

BI-02 Vol. Breccia 32.80 33.20 104 113

BI-02 Vol. Breccia 37.40 37.90 102 110

BI-02 Vol. Breccia 42.80 43.30 81 87

BI-02 Vol. Breccia 47.00 48.90 275

BI-02 Vol. Breccia 48.90 50.30 6.4 150 1736 80

BI-02 Vol. Breccia 52.00 54.70 206

BI-02 Vol. Breccia 55.00 55.50 57 62

BI-02 Vol. Breccia 55.40 56.30 5.8 148 2288

BI-02 Vol. Breccia 64.20 64.70 152 158

BI-03 Vol. Breccia 10.30 10.80 42 46

BI-03 Vol. Breccia 17.20 17.70 23 25

BI-03 Vol. Breccia 17.40 18.40 12.5 138 221

BI-03 Vol. Breccia 18.40 20.10 54

BI-03 Vol. Breccia 21.30 21.80 30 33

BI-03 Vol. Breccia 21.50 22.90 10.1 135 352

BI-03 Vol. Breccia 22.90 24.20 16

BI-03 Vol. Breccia 29.80 30.30 29 32

BI-03 Vol. Breccia 32.70 33.20 30 33
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NOTES:

2. SAMPLES TESTED AT COOPER TESTING LABORATORY IN PALO ALTO, CA, TONON IN AUSTIN, TX, AND THE EARTH MECHANICS INSTITUE AT 
THE COLORADO SCHOOL OF MINES IN GOLDEN, CO.

3. ROCK MATERIAL INTERPRETATION BY AECOM AS PRESENTED IN THE BOREHOLE LOGS PROVIDED IN THE GDR (KRRC, 2019).

1. SAMPLES COLLECTED BY AECOM.

C 20JUL'20 CYPISSUED WITH REPORT VA103-640/01-2 SY
DATE DESCRIPTION PREP'D RVW'DREV

D1-6 of 10

PRIVILEGED AND CONFIDENTIAL



CAIs CAI Classification

B-202 Vol. Breccia 69.80 70.50 0.60

B-202 Vol. Breccia 70.50 71.70 9

B-206 Basalt 47.40 48.70 3 to 4

B-206 Basalt 60.00 61.70 3.00

B-206 Basalt 65.20 66.50 3 to 4 195

BI-02 Vol. Breccia 27.00 27.90 3

BI-02 Vol. Breccia 48.90 50.30 3

BI-02 Vol. Breccia 50.30 51.30 39

BI-02 Vol. Breccia 51.30 51.70 1.43 1.89 Medium Abrasiveness

BI-02 Vol. Breccia 55.40 56.30 3

BI-03 Vol. Breccia 17.40 18.40 3

BI-03 Vol. Breccia 21.50 22.90 3

BI-03 Vol. Breccia 24.20 25.10 18

BI-03 Vol. Breccia 25.10 26.10 0.81 1.28 Medium Abrasiveness

M:\1\03\00640\01\A\Report\2 - Geotechnical Data Report\Rev C\Appendices\[Appendix Tables_rC.xlsx]D1.5 Rock 2

NOTES:

1. SAMPLES COLLECTED BY AECOM.
2. SAMPLES TESTED AT COOPER TESTING LABORATORY IN PALO ALTO, CA, TONON IN AUSTIN, TX, AND THE EARTH MECHANICS INSTITUE AT 
THE COLORADO SCHOOL OF MINES IN GOLDEN, CO.

3. ROCK MATERIAL INTERPRETATION BY AECOM AS PRESENTED IN THE BOREHOLE LOGS PROVIDED IN THE GDR (KRRC, 2019).

Cerchar Abrasiveness
Mohs Hardness

Punch Penetration 
Peak Slope Index 

(kip/in)
Drillhole ID Material

Depth From 
(ft)

Depth 
To 
(ft)

TABLE D1.5

KIEWIT INFRASTRUCTURE WEST CO.
KLAMATH RIVER RENEWAL PROJECT

GEOTECHNICAL DATA SUMMARY
DEFINITE PLAN BEDROCK LABORATORY TESTING (2 OF 2)

C 20JUL'20 CYPISSUED WITH REPORT VA103-640/01-2 SY
DATE DESCRIPTION PREP'D RVW'DREV
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NOTES:

1. OVERBURDEN UNITS PROVIDED IN BOREHOLE LOGS BY AECOM (KRRC, 2019).

2. OVERBURDEN PROPERTIES SUMMARIZED FROM BOREHOLE LOGS AND LABORATORY TEST RESULTS.

GEOTECHNICAL DATA SUMMARY
IRON GATE AREA

OVERBURDEN INDEX PROPERTIES

FIGURE D1.1

KIEWIT INFRASTRUCTURE WEST CO.

KLAMATH RIVER RENEWAL PROJECT

REV

P/A NO.  REF.  NO.

C 20JUL'20 ISSUED WITH REPORT CYP SY

DATE DESCRIPTION PREP'D RVW'DREV

VA103-640/01 2
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NOTES:

1. OVERBURDEN UNITS PROVIDED IN BOREHOLE LOGS BY AECOM (KRRC, 2019).

2. OVERBURDEN PROPERTIES SUMMARIZED FROM BOREHOLE LOGS AND LABORATORY TEST RESULTS.

GEOTECHNICAL DATA SUMMARY
COPCO AREA

OVERBURDEN INDEX PROPERTIES

FIGURE D1.2
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KLAMATH RIVER RENEWAL PROJECT

REV

P/A NO.  REF.  NO.

C 20JUL'20 ISSUED WITH REPORT CYP SY

DATE DESCRIPTION PREP'D RVW'DREV
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NOTES:

 1. BEDROCK UNITS PROVIDED IN BOREHOLE LOGS BY AECOM (KRRC, 2019).

 2. ROCK MASS PROPERTIES SUMMARIZED FROM BOREHOLE LOGS AND LABORATORY TEST RESULTS.

 3. BEDROCK LAB TESTING WAS NOT PERFORMED ON SAMPLES FROM THE COPCO AREA.
GEOTECHNICAL DATA SUMMARY

IRON GATE AREA
BEDROCK GEOTECHNICAL PROPERTIES

FIGURE D1.3
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CTL Job No: Project No. 60537920 By: RU

Client: Date: 06/13/18

Project Name: Remarks:

Boring: BC-01 BC-01 BC-01 BC-02 BC-02 BC-02 BC-03 BC-03

Sample: S-02 S-03 S04 S05 S09 S10 S-01 S-02

Depth, ft: 6.5 12.5-13 21.5 14.5 44.5 54.8-55.3 1 5.5-6.0

Visual

Description:

Actual      Gs

Assumed Gs 2.70 2.70 2.70

Moisture,  % 43.1 98.6 92.9 83.7 177.8 170.6 34.7 25.4

Wet Unit wt, pcf 91.0 80.3 125.2

Dry Unit wt,  pcf 45.8 29.7 99.9

Dry Bulk Dens.ρb, (g/cc) 0.73 0.48 1.60

Saturation,  % 99.3 98.3 99.4

Total Porosity,   % 72.8 82.4 40.8

Volumetric Water Cont,Өw,% 72.3 81.0 40.6

Volumetric Air Cont., Өa,% 0.5 1.4 0.2

Void Ratio 2.68 4.68 0.69

Series 1 2 3 4 5 6 7 8
Note: All reported parameters are from the as-received sample condition unless otherwise noted.  If an assumed specific gravity (Gs) was used then the saturation, 

porosities, and void ratio should be considered approximate.
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The Zero Air-Voids curves 
represent the dry density at 
100% saturation for each value 
of specific gravity 

Moisture-Density-Porosity Report 
Cooper Testing Labs, Inc. (ASTM D7263b) 
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CTL Job No: Project No. 60537920 By: RU

Client: Date: 06/13/18

Project Name: Remarks:

Boring: BC-03 BC-07 BC-08 BC-08A BI-02 BI-02 BI-02 BI-03

Sample: S05 S-02 S-01 S05 S1 S2 S3 S-1

Depth, ft: 24.5 4-4.5 3 54 5 10 15 3.5

Visual

Description:

Actual      Gs

Assumed Gs 2.70

Moisture,  % 80.3 34.1 31.4 178.6 27.8 28.7 38.4 12.0

Wet Unit wt, pcf 117.5

Dry Unit wt,  pcf 87.6

Dry Bulk Dens.ρb, (g/cc) 1.40

Saturation,  % 99.5

Total Porosity,   % 48.1

Volumetric Water Cont,Өw,% 47.8

Volumetric Air Cont., Өa,% 0.2

Void Ratio 0.93

Series 1 2 3 4 5 6 7 8

AECOM

020-251b

Klamath River Dam Removal Project

Yellowish 

Brown 

Sandy Fat 

CLAY

Yellowish 

Brown 

Sandy Fat 

CLAY

Olive Gray 

Poorly 

Graded 

GRAVEL 

w/ Silt & 

Sand

Note: All reported parameters are from the as-received sample condition unless otherwise noted.  If an assumed specific gravity (Gs) was used then the saturation, 

porosities, and void ratio should be considered approximate.
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CTL Job No: Project No. 60537920 By: RU

Client: Date: 01/18/19

Project Name: Remarks:

Boring: BC-13 BC-13 BC-13

Sample: S03 S04 S06

Depth, ft: 17 22 40

Visual

Description:

Actual      Gs

Assumed Gs 2.70 2.70 2.70

Moisture,  % 30.1 59.1 20.8

Wet Unit wt, pcf 78.8 74.4 119.6

Dry Unit wt,  pcf 60.6 46.8 99.0

Dry Bulk Dens.ρb, (g/cc) 0.97 0.75 1.59

Saturation,  % 45.5 61.2 79.7

Total Porosity,   % 64.1 72.3 41.3

Volumetric Water Cont,Өw,% 29.2 44.2 32.9

Volumetric Air Cont., Өa,% 34.9 28.0 8.4

Void Ratio 1.79 2.61 0.70

Series 1 2 3 4 5 6 7 8

AECOM

020-272

Klamath

Note: All reported parameters are from the as-received sample condition unless otherwise noted.  If an assumed specific gravity (Gs) was used then the saturation, 

porosities, and void ratio should be considered approximate.
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CTL Job No: Project No. 60537920 By: RU

Client: Date: 06/13/18

Project Name: Remarks:

Boring: BI-02 BI-02 BI-02 BI-03

Sample: S1 S2 S3 S-1

Depth, ft: 5 10 15 3.5

Visual

Description:

Actual      Gs

Assumed Gs

Moisture,  % 27.8 28.7 38.4 12.0

Wet Unit wt, pcf

Dry Unit wt,  pcf 

Dry Bulk Dens.ρb, (g/cc)

Saturation,  %

Total Porosity,   %

Volumetric Water Cont,Өw,%

Volumetric Air Cont., Өa,%

Void Ratio

Series 1 2 3 4

AECOM

020-251b

Klamath River Dam Removal Project

Yellowish 

Brown 

Sandy Fat 

CLAY

Yellowish 

Brown 

Sandy Fat 

CLAY

Olive Gray 

Poorly 

Graded 

GRAVEL 

w/ Silt & 

Sand

Note: All reported parameters are from the as-received sample condition unless otherwise noted.  If an assumed specific gravity (Gs) was used then the saturation, 

porosities, and void ratio should be considered approximate.
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MOISTURE  &  DENSITY  TEST

ISI Lab No.: G-63174

Client :  AECOM Project : Klamath River Dam Removal Project Job no : 60537920

Boring # B-2 B-4 B-5 B-6 B-6 B-6 B-6 B-6

Sample # S-01 S-01 S-02 S-02 S-03 S-04 S-05 S-06

Depth ( ft.) 27-27.5 5-6.5 7.5-9 10-11.5 15-16.5 30-31.5 40-41.5 45-46.5

Soil type:   ( visual ) Gray silty sand 

with gravel

Grayish brown 

sandy clay with 

gravel

Grayish brown 

clayey gravel with 

sand

Grayish brown 

silty sand with 

organics

Dark gray clayey 

sand

Reddish brown 

clayey gravel with 

sand

Grayish brown 

gravel with sand

Gray gravel

1. Date tested: 01/23/19 01/26/19 01/26/19 01/23/19 01/26/19 01/26/19 01/26/19 01/26/19

2. Tested by: JH JH JH JH JH JH JH JH

3. Specimen height ( in. ) 5.17 5.37 5.98

4. Wt. of specimen + tare ( gm ) 805.91 824.75 1173.34

5. Tare wt. ( gm ) 0.00 206.10 203.70

6. Diameter ( in. ) 2.42 2.42 2.42

7. Wet wt. of soil + dish wt. ( gm ) 1157.51 1002.84 453.90 446.32 384.60 1323.52 974.35 825.39

8. Dry wt. of soil + dish wt. ( gm ) 1032.81 912.52 437.81 359.22 317.89 1209.09 945.10 788.49

9. Wt. of dish ( gm ) 166.03 200.96 83.11 187.89 84.88 361.35 187.94 188.28

10. Dish ID

Wet Density ( pcf  )   129.0   95.3   134.2     

Dry Density ( pcf )   114.5   63.2   118.2     

Moisture Content ( % ) 14.4 12.7 4.5 50.8 28.6 13.5 3.9 6.1

Gs  ( Assumed ) 2.70 2.70 2.70 2.70 2.70 2.70 2.70 2.70

Void Ratio  0.472  1.666  0.425   

Saturation ( % )  72.6  82.4  85.7   

    Additional data:

Wt. of dry soil + dish  before 

washing ( gm )
        

Wt. of dry soil + dish  after 

washing ( gm )

% Passing # 200 sieve         

USCS symbol
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MOISTURE  &  DENSITY  TEST

ISI Lab No.: G-63174

Client :  AECOM Project : Klamath River Dam Removal Project Job no : 60537920

Boring # B-7 B-8 B-8 B-8 B-8 B-10 B-19 B-19

Sample # S-02 S-01 S-02 S-03 S-04 S-02 S-01 S-03

Depth ( ft.) 16.5-18 13-14.5 16-17.5 20-21.5 25-25.5 25.5-27 5-6.5 15-16.5

Soil type:   ( visual ) Gray clayey sand 

with organics

Grayish brown 

clay with sand

Dark grayish 

brown clayey 

sand

Grayish brown 

clayey sand

Mottled grayish 

brown sandy clay

1. Date tested: 01/26/19 01/26/19 01/26/19 01/26/19 01/26/19 01/26/19 01/26/19 01/26/19

2. Tested by: JH JH JH JH JH JH JH JH

3. Specimen height ( in. ) 5.67

4. Wt. of specimen + tare ( gm ) 788.65

5. Tare wt. ( gm ) 0.00

6. Diameter ( in. ) 2.42

7. Wet wt. of soil + dish wt. ( gm ) 359.80 113.16 124.99 133.28 499.55 457.34 237.77 1074.57

8. Dry wt. of soil + dish wt. ( gm ) 269.65 100.69 95.27 113.85 469.95 428.90 204.03 939.01

9. Wt. of dish ( gm ) 85.87 50.55 50.56 51.16 188.28 85.30 50.63 356.12

10. Dish ID

Wet Density ( pcf  )             115.1   

Dry Density ( pcf )             94.4   

Moisture Content ( % ) 49.1 24.9 66.5 31.0 10.5 8.3 22.0 23.3

Gs  ( Assumed ) 2.70 2.70 2.70 2.70 2.70 2.70 2.70 2.70

Void Ratio       0.786  

Saturation ( % )       75.6  

    Additional data:

Wt. of dry soil + dish  before 

washing ( gm )
        

Wt. of dry soil + dish  after 

washing ( gm )

% Passing # 200 sieve         

USCS symbol
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CTL Job No: Project No. 60537920 By: RU

Client: Date: 03/21/19

Project Name: Remarks:

Boring: B-15

Sample: S1

Depth, ft: 5-5.5

Visual

Description:

Actual      Gs

Assumed Gs 2.70

Moisture,  % 23.7

Wet Unit wt, pcf 114.1

Dry Unit wt,  pcf 92.3

Dry Bulk Dens.ρb, (g/cc) 1.48

Saturation,  % 77.3

Total Porosity,   % 45.3

Volumetric Water Cont,Өw,% 35.0

Volumetric Air Cont., Өa,% 10.3

Void Ratio 0.83

Series 1 2 3 4 5 6 7 8
Note: All reported parameters are from the as-received sample condition unless otherwise noted.  If an assumed specific gravity (Gs) was used then the saturation, 

porosities, and void ratio should be considered approximate.
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MOISTURE  &  DENSITY  TEST

ISI Lab No.: G-63174

Client :  AECOM Project : Klamath River Dam Removal Project Job no : 60537920

Boring # B-19 B-20 B-20 B-20

Sample # S-04 S-03 S-04 S-05

Depth ( ft.) 20-21.5 15-16.5 20-21.5 25-26.5

Soil type:   ( visual ) Grayish brown 

clayey gravel with 

sand

Grayish brown 

sandy clay

Grayish brown 

clayey sand

Grayish brown 

clayey sand with 

gravel

1. Date tested: 01/26/19 01/26/19 01/26/19 01/26/19

2. Tested by: JH JH JH JH

3. Specimen height ( in. )

4. Wt. of specimen + tare ( gm )

5. Tare wt. ( gm )

6. Diameter ( in. )

7. Wet wt. of soil + dish wt. ( gm ) 1187.41 680.92 765.13 630.86

8. Dry wt. of soil + dish wt. ( gm ) 1024.76 550.85 657.31 563.27

9. Wt. of dish ( gm ) 311.57 186.22 188.13 187.57

10. Dish ID

Wet Density ( pcf  )                 

Dry Density ( pcf )                 

Moisture Content ( % ) 22.8 35.7 23.0 18.0         

Gs  ( Assumed ) 2.70 2.70 2.70 2.70 2.70 2.70 2.70 2.70

Void Ratio         

Saturation ( % )         

    Additional data:

Wt. of dry soil + dish  before 

washing ( gm )
        

Wt. of dry soil + dish  after 

washing ( gm )

% Passing # 200 sieve         

USCS symbol
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Project:

Remarks:Client:Project No.

%<#200%<#40PIPLLLMATERIAL DESCRIPTION

LIQUID AND PLASTIC LIMITS TEST REPORT

Source: BC-01 Sample No.: S-02 Elev./Depth: 6.5'

Figure

LIQUID AND PLASTIC LIMITS TEST REPORT

COOPER TESTING LABORATORY

USCS

AECOM020-251

82533Dark Olive Gray Sandy SILT

Klamath River Dam Removal Project - 60537920

Source: BC-01 Sample No.: S-04 Elev./Depth: 21.5'

MH99.099.9345185Olive Gray Elastic SILT

Source: BC-02 Sample No.: S-05 Elev./Depth: 14.5'

MH99.399.74659105Gray Elastic SILT

Source: BC-02 Sample No.: S-09 Elev./Depth: 44.5'

MH99.599.610285187Gray Elastic SILT

Source: BC-03 Sample No.: S-01 Elev./Depth: 1'

232548Dark Olive Brown Sandy Lean CLAY
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Project:

Remarks:Client:Project No.

%<#200%<#40PIPLLLMATERIAL DESCRIPTION

LIQUID AND PLASTIC LIMITS TEST REPORT

Source: BC-03 Sample No.: S-05 Elev./Depth: 24.5'

Figure

LIQUID AND PLASTIC LIMITS TEST REPORT

COOPER TESTING LABORATORY

USCS

AECOM020-251

MH100.0100.0105969Light Olive Brown Elastic SILT

Klamath River Dam Removal Project - 60537920

Source: BC-04 Sample No.: S-08 Elev./Depth: 32.5(Tip-16")

MH99.199.43585120Pale Brown Mottled Gray Elastic SILT

Source: BC-07 Sample No.: S02 Elev./Depth: 4-4.5'

362460Very Dark Olive Brown Sandy Fat CLAY w/ Gravel

Source: BC-08 Sample No.: S-01 Elev./Depth: 3.0'

322456Dark Reddish Brown Sandy Fat CLAY

Source: BC-09 Sample No.: S-05 Elev./Depth: 23(Tip-5")

MH99.799.9215374Dark Gray Elastic SILT
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Project:

Remarks:Client:Project No.

%<#200%<#40PIPLLLMATERIAL DESCRIPTION

LIQUID AND PLASTIC LIMITS TEST REPORT

Source: BC-08A Sample No.: S-05 Elev./Depth: 54'

Figure

LIQUID AND PLASTIC LIMITS TEST REPORT

COOPER TESTING LABORATORY

USCS

AECOM020-251

MH99.099.611288200Light Olive Brown Elastic SILT

Klamath River Dam Removal Project - 60537920

Source: BI-02 Sample No.: S-01 Elev./Depth: 5'

CH68.377.6502878Dark Reddish Brown Sandy Fat CLAY

Source: BI-02 Sample No.: S-02 Elev./Depth: 10'

CH62.579.1302858Yellowish Brown Sandy Fat CLAY

Source: BI-02 Sample No.: S-03 Elev./Depth: 15'

CH52.983.9242751Yellowish Brown Sandy Fat CLAY

Source: BI-03 Sample No.: S-01 Elev./Depth: 3.5'

GP-GM9.015.9152641Olive Gray Poorly Graded GRAVEL w/ Silt & Sand
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Project:

Remarks:Client:Project No.

%<#200%<#40PIPLLLMATERIAL DESCRIPTION

LIQUID AND PLASTIC LIMITS TEST REPORT

Source: BC-08A Sample No.: S-05 Elev./Depth: 54'

Figure

LIQUID AND PLASTIC LIMITS TEST REPORT

COOPER TESTING LABORATORY

USCS

AECOM020-251

MH99.099.611288200Light Olive Brown Elastic SILT

Klamath River Dam Removal Project - 60537920

Source: BI-02 Sample No.: S-01 Elev./Depth: 5'

CH68.377.6502878Dark Reddish Brown Sandy Fat CLAY

Source: BI-02 Sample No.: S-02 Elev./Depth: 10'

CH62.579.1302858Yellowish Brown Sandy Fat CLAY

Source: BI-02 Sample No.: S-03 Elev./Depth: 15'

CH52.983.9242751Yellowish Brown Sandy Fat CLAY

Source: BI-03 Sample No.: S-01 Elev./Depth: 3.5'

GP-GM9.015.9152641Olive Gray Poorly Graded GRAVEL w/ Silt & Sand
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Tested By: JH Checked By: JH

Dark brown clay with sand 69 22 47 CH

2301-069.0 AECOM

MATERIAL DESCRIPTION LL PL PI %<#40 %<#200 USCS

Project No. Client: Remarks:
Project:

Figure

Source of Sample: B-8 Depth: 13-14.5 Sample Number: S-01
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Tested By: JH Checked By: JH

Brown sandy clay 62 22 40 90 70 CH

2301-069.0 AECOM

MATERIAL DESCRIPTION LL PL PI %<#40 %<#200 USCS

Project No. Client: Remarks:
Project:

Figure

Source of Sample: B-14 Depth: 6.4-7.9 Sample Number: S-01
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Tested By: JH Checked By: JH

Brown clay 54 22 32 CH

2301-069.0 AECOM

MATERIAL DESCRIPTION LL PL PI %<#40 %<#200 USCS

Project No. Client: Remarks:
Project:

Figure

Source of Sample: B-19 Depth: 10-11.5 Sample Number: S-02
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Tested By: JH Checked By: JH

Brown clay 87 24 63 CH

2301-069.0 AECOM

MATERIAL DESCRIPTION LL PL PI %<#40 %<#200 USCS

Project No. Client: Remarks:
Project:

Figure

Source of Sample: B-20 Depth: 5-6.5 Sample Number: S-01
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Job No.: Project No.: Run By: MD

Client: Date: Checked By: DC

Project: 

Boring: BC-02 BC-03 BC-04 BC-04

Sample: S-01 S-01 S-01 S02

Depth, ft.: 1-2 1 1.5 7

Soil Type: 

Wt of Dish &  Dry Soil,     gm 1247.4 707.6 696.3 656.3

Weight of Dish,                gm 175.6 175.8 172.4 173.0

Weight of Dry Soil,          gm 1071.8 531.8 523.9 483.3

Wt. Ret. on #4 Sieve,       gm 556.7 16.7 22.3 15.6

Wt. Ret. on #200 Sieve,   gm  774.5 177.4 291.7 205.6

% Gravel 51.9 3.1 4.3 3.2

% Sand 20.3 30.2 51.4 39.3

% Silt & Clay 27.7 66.6 44.3 57.5

60537920

6/14/2018

Klamath River Dam Removal Project

020-251

AECOM

Dark Olive 

Brown 

Clayey 

GRAVEL w/ 

Sand  

Dark Olive 

Brown 

Sandy Lean 

CLAY   

Dark Olive 

Brown 

Clayey 

SAND   

Dark Olive 

Brown 

Sandy CLAY   

Remar ks:   As an added benef i t  t o our  c l i ent s,  t he gr avel  f r act i on may be i ncl uded i n t hi s r epor t .  Whet her  or  not  i t  i s  

i nc l uded i s dependent  upon bot h t he t echni c i an' s t i me avai l abl e and i f  t her e i s  a s i gni f i cant  enough amount  of  gr avel .  

The gr avel  i s  al ways i ncl uded i n t he per cent  r et ai ned on t he #200 s i eve but  may not  be wei ghed separ at el y t o det er mi ne 

t he per cent age,  especi al l y  i f  t her e i s  onl y a t r ace amount ,  ( 5% or  l ess) .  

#200 Sieve Wash Analysis 
ASTM D 1140 
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Job No.: Project No.: Run By: MD

Client: Date: Checked By: DC

Project: 

Boring: BC-07

Sample: S-02

Depth, ft.: 4-4.5

Soil Type: 

Bulk Sample wt. lb. 218.0

Wt of Dish &  Dry Soil <#4,gm 389.5

Weight of Dish,                gm 171.0

Weight of Dry Soil <#4,  gm 218.5

Wt. Ret. on #4 Sieve,      lb 33.1

Wt. Ret. on #200 Sieve,   gm  52.3

% Gravel 15.2

% Sand 20.3

% Silt & Clay 64.5

60537920

6/14/2018

Klamath River Dam Removal Project

020-251

AECOM

Very Dark 

Olive Brown  

Sandy Fat 

CLAY w/ 

Gravel  

Remar ks:   As an added benef i t  t o our  c l i ent s,  t he gr avel  f r act i on may be i ncl uded i n t hi s r epor t .  Whet her  or  not  i t  i s  

i nc l uded i s dependent  upon bot h t he t echni c i an' s t i me avai l abl e and i f  t her e i s  a s i gni f i cant  enough amount  of  gr avel .  

The gr avel  i s  al ways i ncl uded i n t he per cent  r et ai ned on t he #200 s i eve but  may not  be wei ghed separ at el y t o det er mi ne 

t he per cent age,  especi al l y  i f  t her e i s  onl y a t r ace amount ,  ( 5% or  l ess) .  

#200 Bulk Sieve Wash Analysis 
ASTM D 1140m 
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ASTM D-1140

PERCENT PASSING NO. 200 SIEVE REPORT

Client Name AECOM

Project Name Klamath River Dam Removal Project

Project Number 60537920

Boring Number B-6 B-6 B-8 B-10 B-20

Sample Number S-03 S-05 S-04 S-02 S-03

Depth (ft) 15-16.5 40-41.5 25-25.5 25.5-27 15-16.5

Percent of Soil Finer than No. 200 Sieve 36.2 2.4 27.6 15.7 67.8

Visual Classification

Dark gray clayey 

sand

Grayish brown 

gravel with sand

Dark grayish 

brown clayey sand

Grayish brown 

clayey sand

Grayish brown 

sandy clay

Date 01/26/19 01/26/19 01/26/19 01/26/19 01/26/19

Weight of Dry Soil + Pan (before wash) 317.9 945.1 470.0 428.9 550.9

Weight of Dry Soil + Pan (after wash) 233.5 927.2 392.2 375.1 303.7

Weight of Pan 84.9 187.9 188.3 85.3 186.2

Method A

Specimens Soaked Overnight without Deflocculating Agent

Dry Mass Determined Directly
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Job No.: Project No.: Run By: MD

Client: Date: Checked By: DC

Project: 

Boring: B-15

Sample: S3

Depth, ft.: 15-16.5

Soil Type: 

Wt of Dish &  Dry Soil,     gm 687.3

Weight of Dish,                gm 172.2

Weight of Dry Soil,          gm 515.1

Wt. Ret. on #4 Sieve,       gm 218.3

Wt. Ret. on #200 Sieve,   gm  357.6

% Gravel 42.4

% Sand 27.0

% Silt & Clay 30.6

60537920

3/26/2019

Klamath River Renewal Project

020-277

AECOM

Brown  

Clayey 

GRAVEL w/ 

Sand  

Remar ks:   As an added benef i t  t o our  c l i ent s,  t he gr avel  f r act i on may be i ncl uded i n t hi s r epor t .  Whet her  or  not  i t  i s  

i nc l uded i s dependent  upon bot h t he t echni c i an' s t i me avai l abl e and i f  t her e i s  a s i gni f i cant  enough amount  of  gr avel .  

The gr avel  i s  al ways i ncl uded i n t he per cent  r et ai ned on t he #200 s i eve but  may not  be wei ghed separ at el y t o det er mi ne 

t he per cent age,  especi al l y  i f  t her e i s  onl y a t r ace amount ,  ( 5% or  l ess) .  

#200 Sieve Wash Analysis 
ASTM D 1140 
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ASTM D-1140

PERCENT PASSING NO. 200 SIEVE REPORT

Client Name AECOM

Project Name Klamath River Dam Removal Project

Project Number 60537920

Boring Number B-20

Sample Number S-05

Depth (ft) 25-26.5

Percent of Soil Finer than No. 200 Sieve 23.1     

Visual Classification

Grayish brown 

clayey sand with 

gravel

Date 01/26/19

Weight of Dry Soil + Pan (before wash) 563.3

Weight of Dry Soil + Pan (after wash) 476.3

Weight of Pan 187.6

Method A

Specimens Soaked Overnight without Deflocculating Agent

Dry Mass Determined Directly
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Project No.:

Project:

Client:

Cu

Cc

COEFFICIENTS

D10

D30

D60

REMARKS:GRAIN SIZE

SOIL DESCRIPTIONPERCENT FINERSIEVEPERCENT FINERSIEVE

LLPLAASHTOUSCS% CLAY% SILT% SAND% GRAVEL

sizesize
number

Particle Size Distribution Report
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Figure

% COBBLES

020-251

Klamath River Dam Removal Project - 60537920

AECOM

Source: BC-04 Sample No.: S-03 Elev./Depth: 11-12.5'

0.500

40.550.19.4

inches Reddish Brown Clayey SAND

COOPER TESTING LABORATORY

Source: BC-07 Sample No.: S-04 Elev./Depth: 13'

14.56

1.25

0.139

0.595

2.03

8.065.326.7

Due to the small sample size, relative to the
largest particle size, this data should be
considered to be approximate.

Dark Olive Brown Well-Graded SAND w/ Silt
& Gravel

Source: BC-10 Sample No.: S-01 Elev./Depth: 9.5'

9.65

1.82

2.74

11.5

26.4

0.714.584.8

Dark Olive Brown Well-Graded GRAVEL

90.6
76.9
61.8
58.4
54.7
46.9
40.5

#4
#10
#30
#40
#50

#100
#200

100.0
99.7

3
2

1.5"
1"

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

73.3
59.7
30.2
22.4
16.0
10.3
8.0

100.0
97.1
92.3
86.5
82.5

15.2
8.1
3.0
2.3
1.6
1.0
0.7

100.0
92.3
81.3
57.7
43.8

26.6
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Project No.:

Project:

Client:

Cu

Cc

COEFFICIENTS

D10

D30

D60

REMARKS:GRAIN SIZE

SOIL DESCRIPTIONPERCENT FINERSIEVEPERCENT FINERSIEVE

LLPLAASHTOUSCS% CLAY% SILT% SAND% GRAVEL

sizesize
number

Particle Size Distribution Report
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Figure

% COBBLES

020-251

Klamath River Dam Removal Project - 60537920

AECOM

Source: BI-03 Sample No.: S-01 Elev./Depth: 3.5'

105.44

5.92

0.101

2.52

10.6

4126GP-GM9.029.661.4

inches Olive Gray Poorly Graded GRAVEL w/ Silt &
Sand

COOPER TESTING LABORATORY

38.6
27.2
17.7
15.9
14.2
11.4
9.0

#4
#10
#30
#40
#50

#100
#200

100.0
54.7

3/4"
3/8"
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(X=NO)PERCENTFINERSIZE

PASS?SPEC.*PERCENTSIEVE

Project No:

Project:
Client:

Elev./Depth:Location:
Date:Source of Sample:Sample No.:

Remarks

Classification

Coefficients

Atterberg Limits

Soil Description

*

AASHTO=USCS=

Cc=Cu=
D10=D15=D30=
D50=D60=D85=

PI=LL=PL=

Particle Size Distribution Report
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Figure020-251

Klamath River Dam Removal Project - 60537920

AECOM

21.5'
6/5/18BC-01S-04

MH

0.00310.00480.0115

348551

Olive Gray Elastic SILT

(no specification provided)

COOPER TESTING LABORATORY

100.0
100.0
99.9
99.8
99.5
99.0
98.5
90.6
87.8
83.0
73.4
64.3
55.8
48.3
42.8
33.0

#10
#30
#40
#50

#100
#200
#270

0.0274 mm.
0.0176 mm.
0.0104 mm.
0.0076 mm.
0.0056 mm.
0.0041 mm.
0.0029 mm.
0.0021 mm.
0.0013 mm.
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(X=NO)PERCENTFINERSIZE

PASS?SPEC.*PERCENTSIEVE

Project No:

Project:
Client:

Elev./Depth:Location:
Date:Source of Sample:Sample No.:

Remarks

Classification

Coefficients

Atterberg Limits

Soil Description

*

AASHTO=USCS=

Cc=Cu=
D10=D15=D30=
D50=D60=D85=

PI=LL=PL=

Particle Size Distribution Report
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Figure020-251

Klamath River Dam Removal Project - 60537920

AECOM

14.5'
6/5/18BC-02S-05

MH

0.00180.00320.0090

4610559

Gray Elastic SILT

(no specification provided)

COOPER TESTING LABORATORY

100.0
99.8
99.7
99.6
99.4
99.3
99.2
93.5
91.5
89.0
81.1
73.7
65.2
57.8
52.2
41.5

#10
#30
#40
#50

#100
#200
#270

0.0285 mm.
0.0182 mm.
0.0106 mm.
0.0077 mm.
0.0056 mm.
0.0040 mm.
0.0029 mm.
0.0021 mm.
0.0013 mm.

D2-26 of 181

PRIVILEGED AND CONFIDENTIAL



(X=NO)PERCENTFINERSIZE

PASS?SPEC.*PERCENTSIEVE

Project No:

Project:
Client:

Elev./Depth:Location:
Date:Source of Sample:Sample No.:

Remarks

Classification

Coefficients

Atterberg Limits

Soil Description

*

AASHTO=USCS=

Cc=Cu=
D10=D15=D30=
D50=D60=D85=

PI=LL=PL=

Particle Size Distribution Report
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Figure020-251

Klamath River Dam Removal Project - 60537920

AECOM

44.5'
6/5/18BC-02S-09

MH

0.0018
0.00470.00590.0085

10218785

Gray Elastic SILT

(no specification provided)

COOPER TESTING LABORATORY

100.0
99.7
99.6
99.6
99.5
99.5
99.4
99.1
98.3
97.6
87.9
67.3
52.0
40.3
35.7
27.6

#10
#30
#40
#50

#100
#200
#270

0.0331 mm.
0.0210 mm.
0.0122 mm.
0.0089 mm.
0.0067 mm.
0.0049 mm.
0.0035 mm.
0.0025 mm.
0.0016 mm.
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(X=NO)PERCENTFINERSIZE

PASS?SPEC.*PERCENTSIEVE

Project No:

Project:
Client:

Elev./Depth:Location:
Date:Source of Sample:Sample No.:

Remarks

Classification

Coefficients

Atterberg Limits

Soil Description

*

AASHTO=USCS=

Cc=Cu=
D10=D15=D30=
D50=D60=D85=

PI=LL=PL=

Particle Size Distribution Report
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Figure020-251

Klamath River Dam Removal Project - 60537920

AECOM

24.5'
6/5/18BC-03S-05

MH

0.0021
0.00390.00490.0091

106959

Light Olive Brown Elastic SILT

(no specification provided)

COOPER TESTING LABORATORY

100.0
100.0
98.9
97.7
90.9
82.8
71.6
57.1
43.5
33.8
21.6

#200
#270

0.0309 mm.
0.0196 mm.
0.0116 mm.
0.0084 mm.
0.0062 mm.
0.0046 mm.
0.0033 mm.
0.0024 mm.
0.0015 mm.
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(X=NO)PERCENTFINERSIZE

PASS?SPEC.*PERCENTSIEVE

Project No:

Project:
Client:

Elev./Depth:Location:
Date:Source of Sample:Sample No.:

Remarks

Classification

Coefficients

Atterberg Limits

Soil Description

*

AASHTO=USCS=

Cc=Cu=
D10=D15=D30=
D50=D60=D85=

PI=LL=PL=

Particle Size Distribution Report
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Figure020-251

Klamath River Dam Removal Project - 60537920

AECOM

32.5(Tip-16")
5/16/18BC-04S-08

MH

0.00180.0050

3512085

Pale Brown Mottled Gray Elastic SILT

(no specification provided)

COOPER TESTING LABORATORY

100.0
99.7
99.4
99.3
99.3
99.1
99.0
98.8
98.8
98.7
96.6
91.3
82.9
75.2
65.6
55.7

#10
#30
#40
#50

#100
#200
#270

0.0347 mm.
0.0219 mm.
0.0127 mm.
0.0090 mm.
0.0064 mm.
0.0046 mm.
0.0032 mm.
0.0023 mm.
0.0014 mm.
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(X=NO)PERCENTFINERSIZE

PASS?SPEC.*PERCENTSIEVE

Project No:

Project:
Client:

Elev./Depth:Location:
Date:Source of Sample:Sample No.:

Remarks

Classification

Coefficients

Atterberg Limits

Soil Description

*

AASHTO=USCS=

Cc=Cu=
D10=D15=D30=
D50=D60=D85=

PI=LL=PL=

Particle Size Distribution Report
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Figure020-251

Klamath River Dam Removal Project - 60537920

AECOM

54'
6/5/18BC-08AS-05

MH

0.0026
0.00300.00320.0044

11220088

Light Olive Brown Elastic SILT

(no specification provided)

COOPER TESTING LABORATORY

100.0
99.8
99.6
99.5
99.3
99.0
98.9
97.3
95.9
94.5
93.9
92.4
86.5
64.6
29.3
16.9

#10
#30
#40
#50

#100
#200
#270

0.0343 mm.
0.0218 mm.
0.0126 mm.
0.0089 mm.
0.0063 mm.
0.0046 mm.
0.0034 mm.
0.0026 mm.
0.0016 mm.
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(X=NO)PERCENTFINERSIZE

PASS?SPEC.*PERCENTSIEVE

Project No:

Project:
Client:

Elev./Depth:Location:
Date:Source of Sample:Sample No.:

Remarks

Classification

Coefficients

Atterberg Limits

Soil Description

*

AASHTO=USCS=

Cc=Cu=
D10=D15=D30=
D50=D60=D85=

PI=LL=PL=

Particle Size Distribution Report
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Figure020-251

Klamath River Dam Removal Project - 60537920

AECOM

23(Tip-5")
6/5/18BC-09S-05

MH

0.0043
0.00880.01240.0270

217453

Dark Gray Elastic SILT

(no specification provided)

COOPER TESTING LABORATORY

100.0
99.9
99.9
99.9
99.8
99.7
98.8
85.0
71.6
56.7
47.5
37.4
30.2
24.3
21.4
15.4

#10
#30
#40
#50

#100
#200
#270

0.0270 mm.
0.0181 mm.
0.0110 mm.
0.0081 mm.
0.0059 mm.
0.0043 mm.
0.0030 mm.
0.0022 mm.
0.0013 mm.
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(X=NO)PERCENTFINERSIZE

PASS?SPEC.*PERCENTSIEVE

Project No:

Project:
Client:

Elev./Depth:Location:
Date:Source of Sample:Sample No.:

Remarks

Classification

Coefficients

Atterberg Limits

Soil Description

*

AASHTO=USCS=

Cc=Cu=
D10=D15=D30=
D50=D60=D85=

PI=LL=PL=

Particle Size Distribution Report

 10

 20

 30

 40

 50

 60

 70

 80

 90

0

100

P
E

R
C

E
N

T
 F

IN
E

R

100 10 1 0.1 0.01 0.001500
GRAIN SIZE - mm

% COBBLES % GRAVEL % SAND % SILT % CLAY

6 
in

.

3 
in

.

2 
in

.

1-
1/

2 
in

.

1 
in

.

3/
4 

in
.

1/
2 

in
.

3/
8 

in
.

#4 #1
0

#2
0

#3
0

#4
0

#6
0

#1
00

#1
40

#2
00

0.0 10.9 20.8 27.7 40.6

Figure020-251

Klamath River Dam Removal Project - 60537920

AECOM

5'
6/6/18BI-02S-01

CH

0.00840.02672.56

507828

Dark Reddish Brown Sandy Fat CLAY

(no specification provided)

COOPER TESTING LABORATORY

100.0
91.0
89.1
83.2
79.0
77.6
76.1
72.6
68.3
65.8
60.6
56.4
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49.1
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39.6
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(X=NO)PERCENTFINERSIZE

PASS?SPEC.*PERCENTSIEVE

Project No:

Project:
Client:

Elev./Depth:Location:
Date:Source of Sample:Sample No.:

Remarks

Classification

Coefficients

Atterberg Limits

Soil Description

*

AASHTO=USCS=

Cc=Cu=
D10=D15=D30=
D50=D60=D85=

PI=LL=PL=

Particle Size Distribution Report
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Figure020-251

Klamath River Dam Removal Project - 60537920

AECOM

10'
6/6/18BI-02S-02

CH

0.0032
0.02260.06120.917

305828

Yellowish Brown Sandy Fat CLAY

(no specification provided)

COOPER TESTING LABORATORY

100.0
98.3
95.5
90.2
81.9
79.1
76.0
69.6
62.5
58.4
53.3
47.7
42.0
38.3
34.1
32.1
29.5
28.1
24.1

3/4 in.
3/8 in.
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#30
#40
#50

#100
#200
#270

0.0292 mm.
0.0190 mm.
0.0113 mm.
0.0081 mm.
0.0059 mm.
0.0042 mm.
0.0029 mm.
0.0021 mm.
0.0013 mm.
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(X=NO)PERCENTFINERSIZE

PASS?SPEC.*PERCENTSIEVE

Project No:

Project:
Client:

Elev./Depth:Location:
Date:Source of Sample:Sample No.:

Remarks

Classification

Coefficients

Atterberg Limits

Soil Description

*

AASHTO=USCS=

Cc=Cu=
D10=D15=D30=
D50=D60=D85=

PI=LL=PL=

Particle Size Distribution Report
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Figure020-251

Klamath River Dam Removal Project - 60537920

AECOM

15'
6/6/18BI-02S-03

Due to the small sample size, relative to the largest particle
size, this data should be considered to be approximate.

CH

0.0067
0.06010.1130.492

245127

Yellowish Brown Sandy Fat CLAY

(no specification provided)

COOPER TESTING LABORATORY

100.0
95.9
93.1
93.1
92.4
90.7
86.2
83.9
80.0
66.0
52.9
48.6
43.4
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0.0043 mm.
0.0030 mm.
0.0022 mm.
0.0013 mm.
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Project No.:

Project:

Client:

Cu

Cc

COEFFICIENTS
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D30

D60

REMARKS:GRAIN SIZE

SOIL DESCRIPTIONPERCENT FINERSIEVEPERCENT FINERSIEVE

LLPLAASHTOUSCS% CLAY% SILT% SAND% GRAVEL

sizesize
number

Particle Size Distribution Report
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% COBBLES

020-251

Klamath River Dam Removal Project - 60537920

AECOM

Source: BI-03 Sample No.: S-01 Elev./Depth: 3.5'

105.44

5.92

0.101

2.52

10.6

4126GP-GM9.029.661.4

inches Olive Gray Poorly Graded GRAVEL w/ Silt &
Sand

COOPER TESTING LABORATORY
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(X=NO)PERCENTFINERSIZE

PASS?SPEC.*PERCENTSIEVE

Project No:

Project:
Client:

Elev./Depth:Location:
Date:Source of Sample:Sample No.:

Remarks

Classification

Coefficients

Atterberg Limits

Soil Description

*

AASHTO=USCS=

Cc=Cu=
D10=D15=D30=
D50=D60=D85=

PI=LL=PL=

Particle Size Distribution Report
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Figure020-251

Klamath River Dam Removal Project - 60537920

AECOM

5'
6/6/18BI-02S-01

CH

0.00840.02672.56

507828

Dark Reddish Brown Sandy Fat CLAY

(no specification provided)

COOPER TESTING LABORATORY

100.0
91.0
89.1
83.2
79.0
77.6
76.1
72.6
68.3
65.8
60.6
56.4
52.9
49.1
45.7
42.9
41.7
40.6
39.6

3/4 in.
3/8 in.

#4
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#30
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#50
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#200
#270

0.0284 mm.
0.0184 mm.
0.0108 mm.
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0.0041 mm.
0.0028 mm.
0.0020 mm.
0.0010 mm.
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(X=NO)PERCENTFINERSIZE

PASS?SPEC.*PERCENTSIEVE

Project No:

Project:
Client:

Elev./Depth:Location:
Date:Source of Sample:Sample No.:

Remarks

Classification

Coefficients

Atterberg Limits

Soil Description

*

AASHTO=USCS=

Cc=Cu=
D10=D15=D30=
D50=D60=D85=

PI=LL=PL=

Particle Size Distribution Report
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Figure020-251

Klamath River Dam Removal Project - 60537920

AECOM

10'
6/6/18BI-02S-02

CH

0.0032
0.02260.06120.917

305828

Yellowish Brown Sandy Fat CLAY

(no specification provided)

COOPER TESTING LABORATORY

100.0
98.3
95.5
90.2
81.9
79.1
76.0
69.6
62.5
58.4
53.3
47.7
42.0
38.3
34.1
32.1
29.5
28.1
24.1

3/4 in.
3/8 in.
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0.0292 mm.
0.0190 mm.
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(X=NO)PERCENTFINERSIZE

PASS?SPEC.*PERCENTSIEVE

Project No:

Project:
Client:

Elev./Depth:Location:
Date:Source of Sample:Sample No.:

Remarks

Classification

Coefficients

Atterberg Limits

Soil Description

*

AASHTO=USCS=

Cc=Cu=
D10=D15=D30=
D50=D60=D85=

PI=LL=PL=

Particle Size Distribution Report
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Figure020-251

Klamath River Dam Removal Project - 60537920

AECOM

15'
6/6/18BI-02S-03

Due to the small sample size, relative to the largest particle
size, this data should be considered to be approximate.

CH

0.0067
0.06010.1130.492

245127

Yellowish Brown Sandy Fat CLAY

(no specification provided)

COOPER TESTING LABORATORY

100.0
95.9
93.1
93.1
92.4
90.7
86.2
83.9
80.0
66.0
52.9
48.6
43.4
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Tested By: JH Checked By: JH

2-1-19

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

Gray silty sand with gravel
1.5
1

3/4
3/8
#4
#10
#20
#40
#60

#140
#200

100
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94
84
68
50
37
27
22
17
15

13.5779 10.0161 3.2642
1.9723 0.5334

SM

AECOM

Klamath River Dam Removal Project
60537920

2301-069.0

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: B-2 Depth: 27-27.5
Sample Number: S-01 Date:

Client:
Project:

Project No: Figure
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Tested By: JH Checked By: JH

2-1-19

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

Brown clay with sand
3/4
3/8
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#20
#40
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#140
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68

3.2821 1.2011

CL

AECOM

Klamath River Dam Removal Project
60537920

2301-069.0

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: B-5 Depth: 5-6.5
Sample Number: S-01 Date:

Client:
Project:

Project No: Figure
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SIZE FINER PERCENT (X=NO)
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Tested By: JH Checked By: JH

2-1-19

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

Grayish brown silty sand with organics
#4
#10
#20
#40
#60

#140
#200

100
99
93
79
58
31
25 0.6851 0.5329 0.2650

0.2048 0.1007

SM

AECOM

Klamath River Dam Removal Project
60537920

2301-069.0

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: B-6 Depth: 10-11.5
Sample Number: S-02 Date:

Client:
Project:

Project No: Figure

SIEVE PERCENT SPEC.* PASS?
SIZE FINER PERCENT (X=NO)
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Tested By: JH Checked By: JH

2-1-19

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

Reddish brown clayey gravel with sand
2
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3/8
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42.1617 36.9884 13.2018
7.5052 0.3044

GC

AECOM

Klamath River Dam Removal Project
60537920

2301-069.0

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: B-6 Depth: 30-31.5
Sample Number: S-04 Date:

Client:
Project:

Project No: Figure

SIEVE PERCENT SPEC.* PASS?
SIZE FINER PERCENT (X=NO)
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Tested By: JH Checked By: JH

2-1-19

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

Gray gravel
2
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3/4
3/8
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#10
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80
58
48
19
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1
1
1
0

0.2

44.0963 41.0141 26.6693
20.1288 12.5388 8.3745
6.4815 4.11 0.91

GP

AECOM

Klamath River Dam Removal Project
60537920

2301-069.0

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: B-6 Depth: 45-46.5
Sample Number: S-06 Date:

Client:
Project:

Project No: Figure

SIEVE PERCENT SPEC.* PASS?
SIZE FINER PERCENT (X=NO)
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Tested By: JH Checked By: JH

2-1-19

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

Gray clayey sand with organics
3/8
#4
#10
#20
#40
#60

#140
#200
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0.4544 0.3191 0.1478
0.1102

SC

AECOM

Klamath River Dam Removal Project
60537920

2301-069.0

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: B-7 Depth: 16.5-18
Sample Number: S-02 Date:

Client:
Project:

Project No: Figure

SIEVE PERCENT SPEC.* PASS?
SIZE FINER PERCENT (X=NO)
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Tested By: JH Checked By: JH

2-11-19

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

Black silt with sand and organics
3/4
3/8
#4
#10
#20
#40
#60

#140
#200

0.0301 mm.
0.0198 mm.
0.0119 mm.
0.0085 mm.
0.0061 mm.
0.0030 mm.
0.0013 mm.

100
94
92
88
86
85
83
81
80
63
54
45
41
38
33
27

3.2357 0.4971 0.0266
0.0163 0.0020

ML

AECOM

Klamath River Dam Removal Project
60537920

2301-069.0

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: B-8 Depth: 16-17.5
Sample Number: S-02 Date:

Client:
Project:

Project No: Figure

SIEVE PERCENT SPEC.* PASS?
SIZE FINER PERCENT (X=NO)
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Tested By: JH Checked By: JH

2-11-19

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

Brown sandy clay
3/8
#4
#10
#20
#40
#60

#140
#200

0.0294 mm.
0.0193 mm.
0.0114 mm.
0.0082 mm.
0.0059 mm.
0.0029 mm.
0.0012 mm.

100
99
95
92
90
86
75
70
59
52
48
44
41
37
33

22 62 40

0.4406 0.2283 0.0326
0.0154

CH A-7-6(27)

AECOM

Klamath River Dam Removal Project
60537920

2301-069.0

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: B-14 Depth: 6.4-7.9
Sample Number: S-01 Date:

Client:
Project:

Project No: Figure

SIEVE PERCENT SPEC.* PASS?
SIZE FINER PERCENT (X=NO)
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Tested By: JH Checked By: JH

2-11-19

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

Brown sandy silt
#4
#10
#20
#40
#60

#140
#200

0.0313 mm.
0.0207 mm.
0.0123 mm.
0.0088 mm.
0.0063 mm.
0.0031 mm.
0.0013 mm.

100
98
92
86
81
73
70
57
46
38
35
31
27
23

0.6889 0.3736 0.0355
0.0243 0.0057

ML

AECOM

Klamath River Dam Removal Project
60537920

2301-069.0

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: B-19 Depth: 5-6.5
Sample Number: S-01 Date:

Client:
Project:

Project No: Figure

SIEVE PERCENT SPEC.* PASS?
SIZE FINER PERCENT (X=NO)
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Tested By: JH Checked By: JH

2-1-19

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

Mottled grayish brown sandy clay
1

3/4
3/8
#4
#10
#20
#40
#60

#140
#200

100
98
95
94
93
91
86
78
59
52

0.7332 0.3954 0.1112

CL

AECOM

Klamath River Dam Removal Project
60537920

2301-069.0

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: B-19 Depth: 15-16.5
Sample Number: S-03 Date:

Client:
Project:

Project No: Figure

SIEVE PERCENT SPEC.* PASS?
SIZE FINER PERCENT (X=NO)
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Tested By: JH Checked By: JH

2-1-19

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

Grayish brown clayey gravel with sand
1.5
1

3/4
3/8
#4
#10
#20
#40
#60

#140
#200

100
95
82
73
60
47
39
35
32
28
26

22.3903 20.1845 4.7896
2.5659 0.1726

GC

AECOM

Klamath River Dam Removal Project
60537920

2301-069.0

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: B-19 Depth: 20-21.5
Sample Number: S-04 Date:

Client:
Project:

Project No: Figure

SIEVE PERCENT SPEC.* PASS?
SIZE FINER PERCENT (X=NO)
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Tested By: JH Checked By: JH

2-11-19

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

Brown sandy clay
3/4
3/8
#4
#10
#20
#40
#60

#140
#200

0.0292 mm.
0.0191 mm.
0.0115 mm.
0.0083 mm.
0.0059 mm.
0.0030 mm.
0.0013 mm.

100
98
97
86
82
77
73
66
64
56
50
43
40
37
31
27

2.7420 1.7874 0.0448
0.0191 0.0025

CL

AECOM

Klamath River Dam Removal Project
60537920

2301-069.0

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: B-20 Depth: 10-11.5
Sample Number: S-02 Date:

Client:
Project:

Project No: Figure

SIEVE PERCENT SPEC.* PASS?
SIZE FINER PERCENT (X=NO)
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Tested By: JH Checked By: JH

2-1-19

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

Grayish brown clayey sand
3/4
3/8
#4
#10
#20
#40
#60

#140
#200

100
93
86
79
75
70
63
49
44

7.0418 4.1173 0.2068
0.1119

SC

AECOM

Klamath River Dam Removal Project
60537920

2301-069.0

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: B-20 Depth: 20-21.5
Sample Number: S-04 Date:

Client:
Project:

Project No: Figure

SIEVE PERCENT SPEC.* PASS?
SIZE FINER PERCENT (X=NO)
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Project No:  217930     Figure:  1

AECOM
Klamath River Dam Removal

Yreka Water Main Crossing, CA
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Sample: 1 2 3 4

MC, % 160.5

Dry Dens, pcf 30.5

Sat. % 95.9

Void Ratio 4.519

Diameter in 2.87

Height, in 6.08

MC, % 163.5

Dry Dens, pcf 31.1

Sat. % 100.0

Void Ratio 4.414

Diameter, in 2.84

Height, in 6.08

Cell, psi 49.1

BP, psi 38.5

Job No.: 020-251 Date: 5/24/2018 Strain, % 5.0

Client: BY:MD/DC Deviator ksf 3.444

Project: Excess PP 0.000

Sample 1) BC-04_S-10 @ 52.5(Tip-18") Sigma 1 4.970

Sample 2) Sigma 3 1.526

Sample 3) P, ksf 3.248

Sample 4) Q, ksf 1.722

Stress Ratio 3.256

Rate in/min 0.0588

Total  C N/A ksf

Total Phi N/A Degrees

Eff. C N/A ksf

Eff. Phi N/A Degrees

Bluish Gray CLAY (Silty)

REMARKS:  Strengths picked at 5% strain.                                                       

*Sample was back-pressure saturated prior to shear.

Final

Effective Stresses At:

60537920

AECOM
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Sample: 1 2 3 4

MC, % 76.3

Dry Dens, pcf 54.0

Sat. % 97.1

Void Ratio 2.121

Diameter in 2.87

Height, in 6.05

MC, % 76.6

Dry Dens, pcf 54.9

Sat. % 100.0

Void Ratio 2.068

Diameter, in 2.85

Height, in 6.03

Cell, psi 54.8

BP, psi 48.5

Job No.: 020-251 Date: 5/25/2018 Strain, % 5.0

Client: BY:MD/DC Deviator ksf 3.118

Project: Excess PP 0.000

Sample 1) BC-09_S-05 @ 23(Tip-13") Sigma 1 4.025

Sample 2) Sigma 3 0.907

Sample 3) P, ksf 2.466

Sample 4) Q, ksf 1.559

Stress Ratio 4.437

Rate in/min 0.0588

Total  C N/A ksf

Total Phi N/A Degrees

Eff. C N/A ksf

Eff. Phi N/A Degrees

Final

Effective Stresses At:

60537920

AECOM

Dark Gray Elastic SILT

REMARKS:  Strengths picked at 5% strain.                                                       

*Sample was back-pressure saturated prior to shear.
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Cooper Testing Labs, Inc.

937 Commercial Street

Palo Alto, CA 94303

1 2 3 4

Moisture % 76.6 34.4

Dry Den,pcf 48.3 70.8

Void Ratio 2.363 1.293

Saturation % 84.3 69.3

Height in 6.06 6.04

Diameter in 2.86 2.85

Cell psi 12.4 3.8

Strain % 10.00 10.00 10.00 10.00

Deviator, ksf 14.642 6.188

Rate %/min 1.00 1.00

in/min 0.061 0.060

Job No.:

Client:

Project:

Boring: BC-13 BC-14

Sample: S04 S02

Depth ft: 22(Tip-12') 7(Tip-1")

Sample #

1

2

3

4

Note: Strengths are picked at the peak deviator stress or 15% strain

which ever occurs first per ASTM D2850.

Remarks:

Sample Data

Visual Soil Description

Olive Brown CLAY w/ Sand

Light Yellowish Brown Sandy CLAY w/ Claystone

020-272

AECOM

60537920
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Unconsolidated-Undrained Triaxial Test
ASTM D2850
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Triaxial Unconsolidated-Undrained
(ASTM D2850m)

Sample: 1 2 3 4

MC, % 21.9

Dry Dens, pcf 77.6

Sat. % 52.3

Void Ratio 1.090

Diameter in 2.87

Height, in 6.09

MC, % 39.9

Dry Dens, pcf 79.6

Sat. % 100.0

Void Ratio 1.038

Diameter, in 2.84

Height, in 6.09

Cell, psi 92.8

BP, psi 89.0

Job No.: 020-272 Date: 12/19/2018 Strain, % 10.0

Client: BY:MD/DC Deviator ksf 1.299

Project: Excess PP 0.000

Sample 1) BC-13_S01 @ 7(Tip-4") Sigma 1 1.846

Sample 2) Sigma 3 0.547

Sample 3) P, ksf 1.196

Sample 4) Q, ksf 0.649

Stress Ratio 3.373

Rate in/min 0.0600

Total  C N/A ksf

Total Phi N/A Degrees

Eff. C N/A ksf

Eff. Phi N/A Degrees

Olive Brown Silty SAND (Weathered Rock)

REMARKS:  Strengths picked at 10% strain.

*Sample was back-pressure saturated prior to shear.

Final

Effective Stresses At:

60537950

AECOM
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Triaxial Unconsolidated-Undrained
(ASTM D2850m)

Sample: 1 2 3 4

MC, % 28.4

Dry Dens, pcf 74.3

Sat. % 62.4

Void Ratio 1.184

Diameter in 2.87

Height, in 6.08

MC, % 42.6

Dry Dens, pcf 77.0

Sat. % 100.0

Void Ratio 1.108

Diameter, in 2.83

Height, in 6.06

Cell, psi 91.2

BP, psi 79.0

Job No.: 020-272 Date: 12/19/2018 Strain, % 10.0

Client: BY:MD/DC Deviator ksf 3.148

Project: Excess PP 0.000

Sample 1) BC-13_S04 @ 22(Tip-18.5") Sigma 1 4.905

Sample 2) Sigma 3 1.757

Sample 3) P, ksf 3.331

Sample 4) Q, ksf 1.574

Stress Ratio 2.792

Rate in/min 0.0592

Total  C N/A ksf

Total Phi N/A Degrees

Eff. C N/A ksf

Eff. Phi N/A Degrees

Olive Brown Silty SAND/ Clayey SAND (Weathered Rock)

REMARKS:  Strengths picked at 10% strain.

*Sample was back-pressure saturated prior to shear.

Final

Effective Stresses At:

60537920

AECOM

0.0

1.0

2.0

3.0

0.0 1.0 2.0 3.0 4.0 5.0 6.0

S
h

e
a
r 

S
tr

e
s
s
, 
k
s

f

Normal Stress, ksf

Total Stress

Total Best Fit

0

500

1000

1500

2000

2500

3000

3500

0 5 10 15 20 25

D
e

v
ia

to
r 

S
tr

e
s

s
, 
p

s
f

Strain, %

Stress-Strain Response

Sample 1

Sample 2

Sample 3

Sample 4

D2-57 of 181

PRIVILEGED AND CONFIDENTIAL



Triaxial Unconsolidated-Undrained
(ASTM D2850m)

Sample: 1 2 3 4

MC, % 72.2

Dry Dens, pcf 39.4

Sat. % 60.3

Void Ratio 3.116

Diameter in 2.87

Height, in 6.08

MC, % 112.3

Dry Dens, pcf 41.4

Sat. % 100.0

Void Ratio 2.919

Diameter, in 2.81

Height, in 6.06

Cell, psi 95.3

BP, psi 79.0

Job No.: 020-272 Date: 12/19/2018 Strain, % 10.0

Client: BY:MD/DC Deviator ksf 3.116

Project: Excess PP 0.000

Sample 1) BC-13_S05 @ 30.5(Tip-11") Sigma 1 5.463

Sample 2) Sigma 3 2.347

Sample 3) P, ksf 3.905

Sample 4) Q, ksf 1.558

Stress Ratio 2.327

Rate in/min 0.0588

Total  C N/A ksf

Total Phi N/A Degrees

Eff. C N/A ksf

Eff. Phi N/A Degrees

Pale Brown SILT (slightly plastic) w/ CaCO3 deposits (Weathered Rock)

REMARKS:  Strengths picked at 5% strain.

*Sample was back-pressure saturated prior to shear.

Final

Effective Stresses At:

60537920
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Triaxial Unconsolidated-Undrained
(ASTM D2850m)

Sample: 1 2 3 4

MC, % 45.1

Dry Dens, pcf 54.7

Sat. % 59.6

Void Ratio 1.968

Diameter in 2.87

Height, in 6.09

MC, % 72.9

Dry Dens, pcf 56.0

Sat. % 100.0

Void Ratio 1.895

Diameter, in 2.84

Height, in 6.09

Cell, psi 73.9

BP, psi 69.0

Job No.: 020-272 Date: 12/19/2018 Strain, % 10.0

Client: BY:MD/DC Deviator ksf 3.984

Project: Excess PP 0.000

Sample 1) BC-14_S03 @ 9(Tip-1") Sigma 1 4.690

Sample 2) Sigma 3 0.706

Sample 3) P, ksf 2.698

Sample 4) Q, ksf 1.992

Stress Ratio 6.646

Rate in/min 0.0587

Total  C N/A ksf

Total Phi N/A Degrees

Eff. C N/A ksf

Eff. Phi N/A Degrees

Olive Brown Clayey GRAVEL w/ Sand (Weathered Rock)

REMARKS:  Strengths picked at 10% strain.

*Sample was back-pressure saturated prior to shear.

Final

Effective Stresses At:
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Specimen 1 2 3 4

Boring Outcrop #1 Outcrop #1 Outcrop #1

Sample

Depth

Visual 

Description

Pale Brown 

Siltstone 

(Diatomite)

Pale Brown 

Siltstone 

(Diatomite)

Pale Brown 

Siltstone 

(Diatomite)

MC (%) 8.2 7.1 5.9

Dry Density (pcf) 53.1 56.9 58.0

Saturation (%) 10.2 9.7 8.4

Void Ratio 2.176 1.961 1.907

Diameter (in) 1.86 1.86 1.85

Height (in) 4.00 4.00 4.00

MC (%) 78.4 73.5 71.9

Dry Density (pcf) 54.1 56.5 57.3

CTL Number: Saturation (%) 100.0 100.0 100.0

Client Name: Void Ratio 2.116 1.984 1.942

Project Name: Diameter (in) 1.85 1.87 1.87

Project Number: Height (in) 3.96 3.98 3.98

Date: 9/25/2017 By: MD/DC Cell Pressure (psi) 124.0 135.0 144.9

Total C 0.470 ksf Back Pressure (psi) 119.7 119.8 120.4

Total phi 17.2 degrees

Eff. C 0.470 ksf Strain (%) 2.0 2.0 2.0

Eff. Phi 28.4 degrees © Deviator (ksf) 1.596 3.571 3.959

Excess PP (psi) 3.5 10.2 14.0

Sigma 1 (ksf) 1.708 4.282 5.488

Sigma 3 (ksf) 0.111 0.712 1.529

P (ksf) 0.909 2.497 3.509

Q (ksf) 0.798 1.785 1.980

Stress Ratio 15.338 6.018 3.589

Rate (in/min) 0.0003 0.0003 0.0003

60537920

Remarks: The sample was delivered as singular 13" x 

16" block. The specimens were trimmed into a brass 

tube 2" x 4".  The orientation of the outcrop block was 

unknown. All samples were trimmed in the same 

approximate orientation. The material is highly 

structured and cemented. It disperses when exposed 

to water. All three specimens behaved differently 

during shear.

Final

Effective Stresses At:
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AECOM
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Consolidated Undrained Triaxial Compression with Pore Pressure 

ASTM D4767
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Specimen 1 2 3 4

Boring BC-02

Sample S-06

Depth 19.5(Tip-2")

Visual 

Description

Gray CLAY (Silty)

MC (%) 147.5

Dry Density (pcf) 31.6

Saturation (%) 92.6

Void Ratio 4.139

Diameter (in) 2.86

Height (in) 6.07

MC (%) 147.6

Dry Density (pcf) 33.6

CTL Number: Saturation (%) 100.0

Client Name: Void Ratio 3.838

Project Name: Diameter (in) 2.79

Project Number: Height (in) 6.02

Date: 5/30/2018 By: MD/DC Cell Pressure (psi) 86.4

Total C #DIV/0! ksf Back Pressure (psi) 80.5

Total phi #DIV/0! degrees

Eff. C #DIV/0! ksf Strain (%) 5.0

Eff. Phi #DIV/0! degrees © Deviator (ksf) 1.716

Excess PP (psi) 4.2

Sigma 1 (ksf) 1.966

Sigma 3 (ksf) 0.250

P (ksf) 1.108

Q (ksf) 0.858

Stress Ratio 7.869

Rate (in/min) 0.0005

Consolidated Undrained Triaxial Compression with Pore Pressure 

ASTM D4767

Klamath River Dam Removal Project

60537920

Final

Effective Stresses At:
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Specimen 1 2 3 4

Boring BC-02

Sample S-08

Depth 34.5(Tip-6")

Visual 

Description

Pale Brown CLAY 

(Silty)

MC (%) 148.8

Dry Density (pcf) 32.7

Saturation (%) 96.6

Void Ratio 4.158

Diameter (in) 2.87

Height (in) 6.07

MC (%) 148.5

Dry Density (pcf) 33.6

CTL Number: Saturation (%) 100.0

Client Name: Void Ratio 4.010

Project Name: Diameter (in) 2.84

Project Number: Height (in) 6.02

Date: 5/14/2018 By: MD/DC Cell Pressure (psi) 88.8

Total C #DIV/0! ksf Back Pressure (psi) 80.1

Total phi #DIV/0! degrees

Eff. C #DIV/0! ksf Strain (%) 5.0

Eff. Phi #DIV/0! degrees © Deviator (ksf) 3.832

Excess PP (psi) 5.0

Sigma 1 (ksf) 4.368

Sigma 3 (ksf) 0.536

P (ksf) 2.452

Q (ksf) 1.916

Stress Ratio 8.153

Rate (in/min) 0.0005

Consolidated Undrained Triaxial Compression with Pore Pressure 

ASTM D4767

Klamath River Dam Removal Project

60537920

Final

Effective Stresses At:
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Specimen 1 2 3 4

Boring BC-03 BC-03

Sample S-06 S-06

Depth 39.5-42(Tip-11") 39.5-42(Tip-4")

Visual 

Description

Dark Gray CLAY 

(Silty)

Dark Gray CLAY

MC (%) 84.9 90.1

Dry Density (pcf) 50.2 47.7

Saturation (%) 99.0 97.6

Void Ratio 2.230 2.402

Diameter (in) 2.87 2.87

Height (in) 6.06 6.08

MC (%) 83.0 87.9

Dry Density (pcf) 51.4 49.4

CTL Number: Saturation (%) 100.0 100.0

Client Name: Void Ratio 2.158 2.285

Project Name: Diameter (in) 2.85 2.83

Project Number: Height (in) 6.02 6.04

Date: 5/17/2018 By: MD/DC Cell Pressure (psi) 90.5 91.6

Total C #DIV/0! ksf Back Pressure (psi) 79.5 81.2

Total phi #DIV/0! degrees

Eff. C #DIV/0! ksf Strain (%) 5.0 5.0

Eff. Phi #DIV/0! degrees © Deviator (ksf) 3.966 3.607

Excess PP (psi) 5.3 5.0

Sigma 1 (ksf) 4.775 4.386

Sigma 3 (ksf) 0.809 0.779

P (ksf) 2.792 2.582

Q (ksf) 1.983 1.804

Stress Ratio 5.901 5.632

Rate (in/min) 0.0005 0.0005

43237

Final

Effective Stresses At:

020-251

Klamath River Dam Removal Project

60537920

Consolidated Undrained Triaxial Compression with Pore Pressure 

ASTM D4767
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Specimen 1 2 3 4

Boring BC-03

Sample S-10

Depth 90(Tip-13")

Visual 

Description

Dark Gray CLAY

MC (%) 119.8

Dry Density (pcf) 35.8

Saturation (%) 88.1

Void Ratio 3.533

Diameter (in) 2.87

Height (in) 6.08

MC (%) 116.3

Dry Density (pcf) 40.3

CTL Number: Saturation (%) 100.0

Client Name: Void Ratio 3.023

Project Name: Diameter (in) 2.69

Project Number: Height (in) 6.16

Date: 5/21/2018 By: MD/DC Cell Pressure (psi) 99.9

Total C #DIV/0! ksf Back Pressure (psi) 80.5

Total phi #DIV/0! degrees

Eff. C #DIV/0! ksf Strain (%) 5.0

Eff. Phi #DIV/0! degrees © Deviator (ksf) 5.012

Excess PP (psi) 14.0

Sigma 1 (ksf) 5.788

Sigma 3 (ksf) 0.777

P (ksf) 3.283

Q (ksf) 2.506

Stress Ratio 7.452

Rate (in/min) 0.0005

60537920

Final

Effective Stresses At:

020-251

AECOM

Klamath River Dam Removal Project

Consolidated Undrained Triaxial Compression with Pore Pressure 

ASTM D4767
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Specimen 1 2 3 4

Boring BC-04 BC-04

Sample S-04 S-04

Depth 12.5-14(Tip-15") 12.5-14.5(Tip-4")

Visual 

Description

Brown Weathered 

Rock

Dark Brown Clayey 

GRAVEL 

(Weathered Rock)

MC (%) 60.8 53.9

Dry Density (pcf) 59.2 65.0

Saturation (%) 90.8 93.7

Void Ratio 1.740 1.497

Diameter (in) 2.87 2.86

Height (in) 6.06 6.06

MC (%) 61.4 54.7

Dry Density (pcf) 62.5 67.0

CTL Number: Saturation (%) 100.0 100.0

Client Name: Void Ratio 1.597 1.422

Project Name: Diameter (in) 2.80 2.82

Project Number: Height (in) 6.04 6.04

Date: 6/6/2018 By: MD/DC Cell Pressure (psi) 83.2 82.9

Total C #DIV/0! ksf Back Pressure (psi) 79.2 79.1

Total phi #DIV/0! degrees

Eff. C #DIV/0! ksf Strain (%) 5.0 5.0

Eff. Phi #DIV/0! degrees © Deviator (ksf) 15.130 9.485

Excess PP (psi) -8.1 -7.3

Sigma 1 (ksf) 16.872 11.080

Sigma 3 (ksf) 1.741 1.594

P (ksf) 9.306 6.337

Q (ksf) 7.565 4.743

Stress Ratio 9.688 6.949

Rate (in/min) 0.0005 0.0005

60537920

Final

Effective Stresses At:

020-251

AECOM

Klamath River Dam Removal Project

Consolidated Undrained Triaxial Compression with Pore Pressure 

ASTM D4767
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Specimen 1 2 3 4

Boring BC-04

Sample S-5

Depth 17.5(Tip-6")

Visual 

Description

Light Gray CLAY

MC (%) 104.7

Dry Density (pcf) 42.1

Saturation (%) 94.2

Void Ratio 3.000

Diameter (in) 2.87

Height (in) 6.08

MC (%) 105.4

Dry Density (pcf) 43.8

CTL Number: Saturation (%) 100.0

Client Name: Void Ratio 2.846

Project Name: Diameter (in) 2.82

Project Number: Height (in) 6.07

Date: 5/14/2018 By: MD/DC Cell Pressure (psi) 84.0

Total C #DIV/0! ksf Back Pressure (psi) 80.2

Total phi #DIV/0! degrees

Eff. C #DIV/0! ksf Strain (%) 5.0

Eff. Phi #DIV/0! degrees © Deviator (ksf) 5.677

Excess PP (psi) -1.6

Sigma 1 (ksf) 6.450

Sigma 3 (ksf) 0.774

P (ksf) 3.612

Q (ksf) 2.838

Stress Ratio 8.336

Rate (in/min) 0.0005

60537920

Final

Effective Stresses At:

020-251

AECOM

Klamath River Dam Removal Project

Consolidated Undrained Triaxial Compression with Pore Pressure 

ASTM D4767
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Specimen 1 2 3 4

Boring BC-04

Sample S-06

Depth 22.5(Tip-2")

Visual 

Description

Greenish Gray 

CLAY (Silty)/ SILT 

(slightly plastic)

MC (%) 154.6

Dry Density (pcf) 31.7

Saturation (%) 97.4

Void Ratio 4.127

Diameter (in) 2.87

Height (in) 6.07

MC (%) 152.8

Dry Density (pcf) 32.6

CTL Number: Saturation (%) 100.0

Client Name: Void Ratio 3.974

Project Name: Diameter (in) 2.83

Project Number: Height (in) 6.05

Date: 5/30/2018 By: MD/DC Cell Pressure (psi) 85.0

Total C #DIV/0! ksf Back Pressure (psi) 80.1

Total phi #DIV/0! degrees

Eff. C #DIV/0! ksf Strain (%) 5.0

Eff. Phi #DIV/0! degrees © Deviator (ksf) 3.153

Excess PP (psi) 2.5

Sigma 1 (ksf) 3.511

Sigma 3 (ksf) 0.358

P (ksf) 1.935

Q (ksf) 1.576

Stress Ratio 9.796

Rate (in/min) 0.0005

60537920

Final

Effective Stresses At:

020-251

AECOM

Klamath River Dam Removal Project

Consolidated Undrained Triaxial Compression with Pore Pressure 

ASTM D4767
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Specimen 1 2 3 4

Boring BC-04

Sample S-08

Depth 32.5(Tip-10")

Visual 

Description

Pale Brown Mottled 

Gray Elastic SILT

MC (%) 117.2

Dry Density (pcf) 36.9

Saturation (%) 89.7

Void Ratio 3.397

Diameter (in) 2.87

Height (in) 6.08

MC (%) 115.5

Dry Density (pcf) 40.5

CTL Number: Saturation (%) 100.0

Client Name: Void Ratio 3.004

Project Name: Diameter (in) 2.76

Project Number: Height (in) 6.01

Date: 5/17/2018 By: MD/DC Cell Pressure (psi) 86.8

Total C #DIV/0! ksf Back Pressure (psi) 80.0

Total phi #DIV/0! degrees

Eff. C #DIV/0! ksf Strain (%) 5.0

Eff. Phi #DIV/0! degrees © Deviator (ksf) 4.005

Excess PP (psi) 4.2

Sigma 1 (ksf) 4.390

Sigma 3 (ksf) 0.385

P (ksf) 2.388

Q (ksf) 2.003

Stress Ratio 11.403

Rate (in/min) 0.0005

Consolidated Undrained Triaxial Compression with Pore Pressure 

ASTM D4767

Klamath River Dam Removal Project

60537920

Final

Effective Stresses At:

020-251

AECOM
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Specimen 1 2 3 4

Boring BC-04

Sample S-10

Depth 52.5(Tip-4")

Visual 

Description

Bluish Gray CLAY 

(Silty)/ SILT 

(slightly plastic)

MC (%) 153.6

Dry Density (pcf) 32.1

Saturation (%) 97.9

Void Ratio 4.156

Diameter (in) 2.87

Height (in) 6.08

MC (%) 151.2

Dry Density (pcf) 33.0

CTL Number: Saturation (%) 100.0

Client Name: Void Ratio 4.007

Project Name: Diameter (in) 2.84

Project Number: Height (in) 6.03

Date: 5/25/2018 By: MD/DC Cell Pressure (psi) 90.6

Total C #DIV/0! ksf Back Pressure (psi) 80.6

Total phi #DIV/0! degrees

Eff. C #DIV/0! ksf Strain (%) 5.0

Eff. Phi #DIV/0! degrees © Deviator (ksf) 3.260

Excess PP (psi) 6.3

Sigma 1 (ksf) 3.784

Sigma 3 (ksf) 0.523

P (ksf) 2.154

Q (ksf) 1.630

Stress Ratio 7.229

Rate (in/min) 0.0005

60537920

Final

Effective Stresses At:

020-251

AECOM

Klamath River Dam Removal Project

Consolidated Undrained Triaxial Compression with Pore Pressure 

ASTM D4767
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Specimen 1 2 3 4

Boring BC-05 BC-05

Sample S-04 S-04

Depth 14.5(Tip-16") 14.5(Tip-1")

Visual 

Description

Olive CLAY 

(Silty)/SILT (slightly 

plastic)

Olive Mottled 

Yellow Clayey 

SAND/ Sandy 

CLAY

MC (%) 135.1 30.0

Dry Density (pcf) 35.4 92.8

Saturation (%) 97.0 99.2

Void Ratio 3.760 0.816

Diameter (in) 2.87 2.87

Height (in) 5.83 6.09

MC (%) 135.4 29.8

Dry Density (pcf) 36.2 93.4

CTL Number: Saturation (%) 100.0 100.0

Client Name: Void Ratio 3.656 0.805

Project Name: Diameter (in) 2.85 2.87

Project Number: Height (in) 5.80 6.07

Date: 5/24/2018 By: MD/DC Cell Pressure (psi) 84.2 84.1

Total C #DIV/0! ksf Back Pressure (psi) 80.4 80.8

Total phi #DIV/0! degrees

Eff. C #DIV/0! ksf Strain (%) 5.0 5.0

Eff. Phi #DIV/0! degrees © Deviator (ksf) 2.725 1.900

Excess PP (psi) 2.6 -0.4

Sigma 1 (ksf) 2.899 2.431

Sigma 3 (ksf) 0.173 0.531

P (ksf) 1.536 1.481

Q (ksf) 1.363 0.950

Stress Ratio 16.726 4.577

Rate (in/min) 0.0005 0.0005

60537920

Final

Effective Stresses At:

020-251

AECOM

Klamath River Dam Removal Project

Consolidated Undrained Triaxial Compression with Pore Pressure 

ASTM D4767
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Specimen 1 2 3 4

Boring BC-09

Sample S-05

Depth 23(Tip-5")

Visual 

Description

Dark Gray Elastic 

SILT

MC (%) 79.5

Dry Density (pcf) 51.9

Saturation (%) 97.1

Void Ratio 2.130

Diameter (in) 2.87

Height (in) 6.07

MC (%) 79.4

Dry Density (pcf) 53.0

CTL Number: Saturation (%) 100.0

Client Name: Void Ratio 2.065

Project Name: Diameter (in) 2.85

Project Number: Height (in) 6.04

Date: 5/30/2018 By: MD/DC Cell Pressure (psi) 86.8

Total C #DIV/0! ksf Back Pressure (psi) 80.3

Total phi #DIV/0! degrees

Eff. C #DIV/0! ksf Strain (%) 5.0

Eff. Phi #DIV/0! degrees © Deviator (ksf) 3.348

Excess PP (psi) 2.2

Sigma 1 (ksf) 3.969

Sigma 3 (ksf) 0.621

P (ksf) 2.295

Q (ksf) 1.674

Stress Ratio 6.396

Rate (in/min) 0.0005

60537920

Final

Effective Stresses At:

020-251

AECOM

Klamath River Dam Removal Project

Consolidated Undrained Triaxial Compression with Pore Pressure 

ASTM D4767
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Specimen 1 2 3 4

Boring BC-09 BC-09

Sample S-09 S-09

Depth 68-70.5(Tip-10") 68-70.5(Tip-4")

Visual 

Description

Dark Greenish 

Gray CLAY (Silty)/ 

SILT (slightly 

plastic)

Dark Greenish 

Gray CLAY (Silty)/ 

SILT (slightly 

plastic)

MC (%) 92.0 95.5

Dry Density (pcf) 47.2 46.1

Saturation (%) 98.2 98.5

Void Ratio 2.436 2.520

Diameter (in) 2.87 2.87

Height (in) 6.06 6.06

MC (%) 90.6 93.7

Dry Density (pcf) 48.4 47.2

CTL Number: Saturation (%) 100.0 100.0

Client Name: Void Ratio 2.355 2.436

Project Name: Diameter (in) 2.84 2.85

Project Number: Height (in) 6.03 6.02

Date: 6/6/2018 By: MD/DC Cell Pressure (psi) 94.2 94.1

Total C #DIV/0! ksf Back Pressure (psi) 80.1 79.7

Total phi #DIV/0! degrees

Eff. C #DIV/0! ksf Strain (%) 5.0 5.0

Eff. Phi #DIV/0! degrees © Deviator (ksf) 4.134 4.387

Excess PP (psi) 9.1 9.6

Sigma 1 (ksf) 4.860 5.084

Sigma 3 (ksf) 0.726 0.697

P (ksf) 2.793 2.891

Q (ksf) 2.067 2.194

Stress Ratio 6.693 7.293

Rate (in/min) 0.0005 0.0005

60537920

Final

Effective Stresses At:

020-251

AECOM

Klamath River Dam Removal Project

Consolidated Undrained Triaxial Compression with Pore Pressure 

ASTM D4767
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Specimen 1 2 3 4

Boring BC-13

Sample S02

Depth 12(Tip-0.5')

Visual

Description

Pale Brown SILT

(slightly plastic)

(Weathered Rock)

MC (%) 23.3

Dry Density (pcf) 59.6

Saturation (%) 35.1

Void Ratio 1.725

Diameter (in) 2.87

Height (in) 6.09

MC (%) 63.5

Dry Density (pcf) 61.2

CTL Number: Saturation (%) 100.0

Client Name: Void Ratio 1.651

Project Name: Diameter (in) 2.83

Project Number: Height (in) 6.11

Date: 1/2/2019 By: MD/DC Cell Pressure (psi) 136.9

Total C #DIV/0! ksf Back Pressure (psi) 129.7

Total phi #DIV/0! degrees

Eff. C #DIV/0! ksf Strain (%) 10.0

Eff. Phi #DIV/0! degrees © Deviator (ksf) 3.431

Excess PP (psi) 1.8

Sigma 1 (ksf) 4.206

Sigma 3 (ksf) 0.775

P (ksf) 2.491

Q (ksf) 1.716

Stress Ratio 5.425

Rate (in/min) 0.0005

60537920

Final

Effective Stresses At:

020-272

AECOM

Klamath River Dam Removal Project

Consolidated Undrained Triaxial Compression with Pore Pressure

ASTM D4767
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Specimen 1 2 3 4

Boring BC-14

Sample S01

Depth 5(Tip-1")

Visual

Description

Pale Brown SILT

w/ Gravel

(Weathered Rock)

MC (%) 23.3

Dry Density (pcf) 59.7

Saturation (%) 34.5

Void Ratio 1.823

Diameter (in) 2.87

Height (in) 6.09

MC (%) 66.8

Dry Density (pcf) 60.1

CTL Number: Saturation (%) 100.0

Client Name: Void Ratio 1.804

Project Name: Diameter (in) 2.84

Project Number: Height (in) 6.16

Date: 1/3/2019 By: MD/DC Cell Pressure (psi) 132.4

Total C #DIV/0! ksf Back Pressure (psi) 129.4

Total phi #DIV/0! degrees

Eff. C #DIV/0! ksf Strain (%) 10.0

Eff. Phi #DIV/0! degrees © Deviator (ksf) 2.587

Excess PP (psi) -1.7

Sigma 1 (ksf) 3.269

Sigma 3 (ksf) 0.682

P (ksf) 1.976

Q (ksf) 1.293

Stress Ratio 4.791

Rate (in/min) 0.0005

60537920

Final

Effective Stresses At:

020-272

AECOM

Klamath River Dam Removal Project

Consolidated Undrained Triaxial Compression with Pore Pressure

ASTM D4767

0

5

10

15

0 5 10 15 20 25 30

S
h

e
a
r 

S
tr

e
s
s
, 
k
s
f

Normal Stress, ksf

Total Tangent

Effective Tangent

0

500

1000

1500

2000

2500

3000

3500

0 5 10 15 20 25

D
e

v
ia

to
r 

S
tr

e
s

s
, 

p
s

f

Strain, %

Stress-Strain Response

Specimen 1
Specimen 2

Specimen 3

Specimen 4

D2-74 of 181

PRIVILEGED AND CONFIDENTIAL



Specimen 1 2 3 4

Boring BC-14

Sample S04

Depth 12(Tip-1")

Visual

Description

Olive Brown Sandy

SILT w/ Gravel

(Weathered Rock)

MC (%) 24.2

Dry Density (pcf) 63.5

Saturation (%) 39.5

Void Ratio 1.653

Diameter (in) 2.86

Height (in) 6.09

MC (%) 61.1

Dry Density (pcf) 63.6

CTL Number: Saturation (%) 100.0

Client Name: Void Ratio 1.649

Project Name: Diameter (in) 2.84

Project Number: Height (in) 6.17

Date: 1/3/2019 By: MD/DC Cell Pressure (psi) 136.6

Total C #DIV/0! ksf Back Pressure (psi) 130.2

Total phi #DIV/0! degrees

Eff. C #DIV/0! ksf Strain (%) 10.0

Eff. Phi #DIV/0! degrees © Deviator (ksf) 3.284

Excess PP (psi) -0.5

Sigma 1 (ksf) 4.272

Sigma 3 (ksf) 0.989

P (ksf) 2.630

Q (ksf) 1.642

Stress Ratio 4.322

Rate (in/min) 0.0005

60537920

Final

Effective Stresses At:

020-272

AECOM

Klamath River Dam Removal Project

Consolidated Undrained Triaxial Compression with Pore Pressure

ASTM D4767
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List of Photos 
Photo 1: 020-272 BC-13 S01 @ 7' (Tip-4'') After TXUU.JPG 
Photo 2: 020-272 BC-13 S01 @ 7' (Tip-4'') Before TXUU.JPG 
Photo 3: 020-272 BC-13 S02 @ 12' (Tip-0.5'') After TXCUPP #1.JPG 
Photo 4: 020-272 BC-13 S02 @ 12' (Tip-0.5'') After TXCUPP #2.JPG 
Photo 5: 020-272 BC-13 S02 @ 12' (Tip-0.5'') Before TXCUPP.JPG 
Photo 6: 020-272 BC-13 S04 @ 22' (Tip-12'') After TXUU.JPG 
Photo 7: 020-272 BC-13 S04 @ 22' (Tip-12'') Before TXUU.JPG 
Photo 8: 020-272 BC-13 S04 @ 22' (Tip-18.5'') After TXUU.JPG 
Photo 9: 020-272 BC-13 S04 @ 22' (Tip-18.5'') Before TXUU.JPG 
Photo 10: 020-272 BC-13 S05 @ 30.5' (Tip-0.5'') Before TXCUPP.JPG 
Photo 11: 020-272 BC-13 S05 @ 30.5' (Tip-11'') After TXUU #1.JPG 
Photo 12: 020-272 BC-13 S05 @ 30.5' (Tip-11'') After TXUU #2.JPG 
Photo 13: 020-272 BC-13 S05 @ 30.5' (Tip-11'') Before TXUU.JPG 
Photo 14: 020-272 BC-14 S01 @ 5' (Tip-1'') After TXCUPP #1.JPG 
Photo 15: 020-272 BC-14 S01 @ 5' (Tip-1'') After TXCUPP #2.JPG 
Photo 16: 020-272 BC-14 S01 @ 5' (Tip-1'') Before TXCUPP.JPG 
Photo 17: 020-272 BC-14 S02 @ 7' (Tip-1'') After TXUU #1.JPG 
Photo 18: 020-272 BC-14 S02 @ 7' (Tip-1'') After TXUU #2.JPG 
Photo 19: 020-272 BC-14 S02 @ 7' (Tip-1'') Before TXUU.JPG 
Photo 20: 020-272 BC-14 S03 @ 9' (Tip-1'') After TXUU #1.JPG 
Photo 21: 020-272 BC-14 S03 @ 9' (Tip-1'') After TXUU #2.JPG 
Photo 22: 020-272 BC-14 S03 @ 9' (Tip-1'') After TXUU #3.JPG 
Photo 23: 020-272 BC-14 S03 @ 9' (Tip-1'') Before TXCUPP.JPG 
Photo 24: 020-272 BC-14 S04 @ 12' (Tip-1'') After TXCUPP #1.JPG 
Photo 25: 020-272 BC-14 S04 @ 12' (Tip-1'') After TXCUPP #2.JPG 
Photo 26: 020-272 BC-14 S04 @ 12' (Tip-1'') Before TXCUPP.JPG 
Photo 27: 202-251 BC-02 S06 @ 19.5' (tip-2'') After TXCUPP #1.JPG 
Photo 28: 202-251 BC-02 S06 @ 19.5' (tip-2'') After TXCUPP #2.JPG 
Photo 29: 202-251 BC-02 S06 @ 19.5' (tip-2'') Before TXCUPP.JPG 
Photo 30: 202-251 BC-02 S08 @ 34.5' (tip-6'') After TXCUPP #1.JPG 
Photo 31: 202-251 BC-02 S08 @ 34.5' (tip-6'') After TXCUPP #2.JPG 
Photo 32: 202-251 BC-03 S06 @ 39.5' (tip-4'') After TXCUPP #1.JPG 
Photo 33: 202-251 BC-03 S06 @ 39.5' (tip-4'') After TXCUPP #2.JPG 
Photo 34: 202-251 BC-03 S06 @ 39.5' (tip-4'') Before TXCUPP.JPG 
Photo 35: 202-251 BC-03 S06 @ 39.5' (tip-11'') After TXCUPP #1.JPG 
Photo 36: 202-251 BC-03 S06 @ 39.5' (tip-11'') After TXCUPP #2.JPG 
Photo 37: 202-251 BC-03 S06 @ 39.5' (tip-11'') Before TXCUPP.JPG 
Photo 38: 202-251 BC-03 S10 @ 90' (tip-13'') After TXCUPP #1.JPG 
Photo 39: 202-251 BC-03 S10 @ 90' (tip-13'') After TXCUPP #2.JPG 
Photo 40: 202-251 BC-03 S10 @ 90' (tip-13'') Before TXCUPP.JPG 
Photo 41: 202-251 BC-04 S04 @ 12.5' (tip-4'') After TXCUPP #1.JPG 
Photo 42: 202-251 BC-04 S04 @ 12.5' (tip-4'') After TXCUPP #2.JPG 
Photo 43: 202-251 BC-04 S04 @ 12.5' (tip-4'') Before TXCUPP.JPG 
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Photo 44: 202-251 BC-04 S04 @ 12.5' (tip-15'') After TXCUPP #1.JPG 
Photo 45: 202-251 BC-04 S04 @ 12.5' (tip-15'') After TXCUPP #2.JPG 
Photo 46: 202-251 BC-04 S04 @ 12.5' (tip-15'') Before TXCUPP.JPG 
Photo 47: 202-251 BC-04 S05 @ 17.6' (tip-6'') After TXCUPP #1.JPG 
Photo 48: 202-251 BC-04 S05 @ 17.6' (tip-6'') After TXCUPP #2.JPG 
Photo 49: 202-251 BC-04 S05 @ 17.6' (tip-6'') Before TXCUPP.JPG 
Photo 50: 202-251 BC-04 S06 @ 22.5' (tip-2'') After TXCUPP #1.JPG 
Photo 51: 202-251 BC-04 S06 @ 22.5' (tip-2'') After TXCUPP #2.JPG 
Photo 52: 202-251 BC-04 S06 @ 22.5' (tip-2'') Before TXCUPP.JPG 
Photo 53: 202-251 BC-04 S08 @ 32.5' (tip-10'') After TXCUPP #1.JPG 
Photo 54: 202-251 BC-04 S08 @ 32.5' (tip-10'') After TXCUPP #2.JPG 
Photo 55: 202-251 BC-04 S08 @ 32.5' (tip-10'') Before TXCUPP.JPG 
Photo 56: 202-251 BC-04 S10 @ 52.5' (tip-4'') After TXCUPP #1.JPG 
Photo 57: 202-251 BC-04 S10 @ 52.5' (tip-4'') After TXCUPP #2.JPG 
Photo 58: 202-251 BC-04 S10 @ 52.5' (tip-4'') Before TXCUPP.JPG 
Photo 59: 202-251 BC-04 S10 @ 52.5' (tip-18'') After TXCUPP #1.JPG 
Photo 60: 202-251 BC-04 S10 @ 52.5' (tip-18'') After TXCUPP #2.JPG 
Photo 61: 202-251 BC-04 S10 @ 52.5' (tip-18'') Before TXCUPP.JPG 
Photo 62: 202-251 BC-05 S04 @ 14.5' (tip-1'') After TXCUPP #1.JPG 
Photo 63: 202-251 BC-05 S04 @ 14.5' (tip-1'') After TXCUPP #2.JPG 
Photo 64: 202-251 BC-05 S04 @ 14.5' (tip-1'') Before TXCUPP.JPG 
Photo 65: 202-251 BC-05 S04 @ 14.5' (tip-16'') After TXCUPP #1.JPG 
Photo 66: 202-251 BC-05 S04 @ 14.5' (tip-16'') After TXCUPP #2.JPG 
Photo 67: 202-251 BC-05 S04 @ 14.5' (tip-16'') Before TXCUPP.JPG 
Photo 68: 202-251 BC-09 S05 @ 23' (tip-5'') After TXCUPP #1.JPG 
Photo 69: 202-251 BC-09 S05 @ 23' (tip-5'') After TXCUPP #2.JPG 
Photo 70: 202-251 BC-09 S05 @ 23' (tip-5'') Before TXCUPP.JPG 
Photo 71: 202-251 BC-09 S05 @ 23' (tip-13'') After TXCUPP #1.JPG 
Photo 72: 202-251 BC-09 S05 @ 23' (tip-13'') After TXCUPP #2.JPG 
Photo 73: 202-251 BC-09 S05 @ 23' (tip-13'') Before TXCUPP.JPG 
Photo 74: 202-251 BC-09 S09 @ 68' (tip-4'') After TXCUPP #1.JPG 
Photo 75: 202-251 BC-09 S09 @ 68' (tip-4'') After TXCUPP #2.JPG 
Photo 76: 202-251 BC-09 S09 @ 68' (tip-4'') Before TXCUPP.JPG 
Photo 77: 202-251 BC-09 S09 @ 68' (tip-10'') After TXCUPP #1.JPG 
Photo 78: 202-251 BC-09 S09 @ 68' (tip-10'') After TXCUPP #2.JPG 
Photo 79: 202-251 BC-09 S09 @ 68' (tip-10'') Before TXCUPP.JPG 
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