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APPENDIX 3D 
GEOTECHNICAL DATA 

This appendix represents a compilation of geotechnical and grain size data from samples collected during 
investigations conducted within the Area of Investigation (AOI) between 1999 and 2009. Several data 
tables or data packages in this appendix also include total organic carbon and/or total solids data, which 
are presented in the Appendix 5B data tables. A summary of the geotechnical investigations conducted in 
the upland and sediment portions of the AOI is provided in Table 3D-1. Locations where geotechnical data 
were collected are indicated in Figure 3D-1; specific tests by location are summarized in Table 3D-2. 
A geotechnical evaluation of sediment at the adjacent Northlake Shipyard is also included. Each 
investigation or data package is bookmarked separately; bookmark titles are provided in Table 3D-1. 

 



Investigation 
Year Report Author/Company Survey/Report Name

Within 
the AOI

Outside 
the AOI Bookmark

2006 Floyd|Snider Western Study Area Shoreline Investigation -- Soil Grain Size Data x Attachment 3D-1; Sub-Attachment 3D-1.1

2007 Floyd|Snider Northeast Corner Investigation -- Soil Grain Size and Geotechnical Data x Attachment 3D-1; Sub-Attachment 3D-1.2

2007 RETEC Eastern Shoreline Investigation -- Soil Grain Size and Geotechnical Data x Attachment 3D-1; Sub-Attachment 3D-1.3

2010 Floyd|Snider Waterway 19 Soil Samples -- Soil Grain Size Data x Attachment 3D-1; Sub-Attachment 3D-1.4
2013 GeoEngineers Supplemental Investigation 2013 -- Soil Grain Size Data x Attachment 3D-1; Sub-Attachment 3D-1.5

1999 RETEC Phase 1 Sediment Investigation -- Sediment Grain Size Data x Attachment 3D-2; Subattachment 3D-2.1

2002 Ecology/TAMU Sediment Toxicity Investigation -- Grain Size Data x x Attachment 3D-2; Subattachment 3D-2.2

2002 RETEC Phase 2 Sediment Investigation -- Geotechnical and Grain Size Data x Attachment 3D-2; Subattachment 3D-2.3-1 through 3D-2.3-3

2004-2005 RETEC Phase 3 Eastern Study Area Sediment Investigation -- Geotechnical Data x Attachment 3D-2; Sub-Aattachment 3D-2.4.1 through 3D-2.4.3

2005 RETEC Phase 3 Sediment Toxicity Investigation -- Sediment Grain Size x x Attachment 3D-2; Subattachment 3D-2.5

2005 Floyd|Snider
Western Sediment Area Sediment Investigation -- Geotechnical and Grain 
Size Data

x Attachment 3D-2; Sub-Attachment 3D-2.6.1 through 3D-6.3

2009
Herrera Environmental 
Consultants

Northlake Shipyard Investigation -- Geotechnical Data x x Attachment 3D-2; Subattachment 3D-2.7

SEDIMENT

Table 3D-1
Geotechnical Investigations

Gas Works Park Site

Seattle, Washington

UPLAND
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UPLAND LOCATIONS

TDW1 Upland x x

TDW2 Upland x

TDW3 Upland x

TSB1 Upland x

TSB2 Upland x x

GP-02 Upland x x x

GP-04 Upland x x x

GP-05 Upland x x x

GP-09 Upland x x x

GP-1 Upland x

GP-11 Upland x x x

GP-12 Upland x x x

GP-13 Upland x

SB12A Upland x x x

SB2 Upland x x x

SB2A Upland x x x

SB3A Upland x x x

WW19-01 Upland x

WW19-02 Upland x

WW19-03 Upland x

WW19-04 Upland x

WW19-05 Upland x

WW19-06 Upland x

GEO-2 Upland x

GEO-3 Upland x

MW-32D/GEO-1 Upland x

MW-32S Upland x

MW-33S Upland x

MW-34S Upland x

MW-35S Upland x

MW-36D Upland x

MW-36S Upland x

MW-37S Upland x

MW-38S Upland x

MW-39D Upland x

MW-39S Upland x

MW-40S Upland x

CR-01 Lake Bottom x

CR-02 Lakeshore x

CR-06 Lakeshore x

CR-07 Lake Slope x

CR-11 Lake Slope x

CR-12 Lake Slope x

CR-15 Lake Slope x

CR-20 Lake Bottom x

LU-1 Lake Bottom x x

LU-10 Lake Bottom x x

LU-11 Lake Bottom x x

LU-2 Lake Bottom x x

LU-3 Lake Bottom x x

LU-4 Lake Bottom x x

LU-5 Lake Bottom x x

LU-6 Lake Bottom x x

LU-7 Lake Bottom x x

LU-8 Lake Bottom x x

LU-9 Lake Bottom x x

NLU01-SS Lake Slope x

NLU02-SS Lake Slope x

NLU03-US Lake Slope x

NLU04-SS Lake Bottom x

NLU05-SS Lake Bottom x

NLU06-SS Lake Slope x

NLU06-US Lake Slope x

NLU07-SS Lake Slope x

NLU07-US Lake Slope x

Total 
Volatile 
Solids/

% Organic 
Matter

Geotechnical Testing by Location
Gas Works Park Site

Seattle, Washington

Retec 1999 Phase 1 Sediment Investigation

RETEC 2007 Eastern Shoreline Investigation

Atterberg 
Limits 

(Plasticity)

GeoEngineers 2013 Supplemental Investigation

Floyd|Snider 2006 WSA Shoreline Investigation

Floyd|Snider 2010 Waterway 19 Soil Investigation

Floyd|Snider 2007 Northeast Corner Investigation

Table 3D-2

Sample ID Location

Other Geotechnical Testing

Moisture 
Content

In-Situ Testing

Cone 
Penetrometer 

Test (CPT)

Standard 
Penetration 
Test (SPT)

Vane 
Shear

Bearing 
Plate

Specific 
Gravity

UU Triaxial/ 
StrengthConsolidation

Dry 
Density

Grain 
Size/Sieve 

Analysis

RETEC 2002 Phase 2 Sediment Investigation

SEDIMENT LOCATIONS

Ecology/TAMU 2002 Sediment Toxicity Study
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Total 
Volatile 
Solids/

% Organic 
Matter

Atterberg 
Limits 

(Plasticity)Sample ID Location

Other Geotechnical Testing

Moisture 
Content

In-Situ Testing

Cone 
Penetrometer 

Test (CPT)

Standard 
Penetration 
Test (SPT)

Vane 
Shear

Bearing 
Plate

Specific 
Gravity

UU Triaxial/ 
StrengthConsolidation

Dry 
Density

Grain 
Size/Sieve 

Analysis

NLU08-SS Lake Bottom x

NLU08-US Lake Bottom x

NLU09-GE Lake Slope x x x x

NLU10-SS Lake Bottom x

NLU10-US Lake Bottom x

NLU117D Lake Slope x

NLU117-TX Lake Slope x

NLU11-US Lake Slope x

NLU12-SS Lake Bottom x

NLU12-US Lake Bottom x

NLU13-SS Lake Bottom x

NLU14-SS Lake Bottom x

NLU14-US Lake Bottom x

NLU15-SS Lake Bottom x

NLU16-SS Lake Bottom x

NLU16-US Lake Bottom x

NLU17-SS Lake Bottom x

NLU18-GE Lake Slope x x x x x x x

NLU19-GE Lake Bottom x x x x x x x

NLU21-SS Sediments x

NLU22-SS Sediments x

NLU13-TX Sediments x

NLU-41-TX Lake Bottom x

NLU43 Lake Bottom x x

NLU48 Lake Bottom x x

NLU51 Sediments x

NLU51-TX Lake Slope x

NLU53 Sediments x

NLU54 Sediments x

NLU55-TX Sediments x

NLU58 Lakeshore x

NLU59 Lake Slope x x

NLU60 Lakeshore x

NLU61 Lake Bottom x x

NLU62 Lake Slope x x

NLU64 Lake Slope x

NLU64-TX Lake Slope x

NLU66 Lake Slope x

NLU66-TX Lake Slope x

NLU69-TX Lake Slope x

NLU71 Lake Slope x x

NLU73-TX Lake Slope x

NLU76-TX Lake Slope x

NLU79 Lake Bottom X x x x x

NLU80 Lake Slope X x x x x

NLU81-TX Lake Slope x

NLU82-TX Sediments x

NLU83-TX Lake Bottom x

NLU84-TX Lake Bottom x

NLU85-TX Lake Bottom x

NLU86-TX Lake Bottom x

NLU87-TX Lake Bottom x

NLU89 Sediments x

NLUEPA19-TX Lake Bottom x

NLUEPA5-TX Lake Slope x

NLUREF1-TX Sediments x

NLUREF2-TX Sediments x

NLU400 Lakeshore X

NLU401 Lake Slope X x x

NLU402 Lake Bottom X X x x x x x

NLU403 Lake Slope X x

NLU404 Lake Slope X X X x

NLU405 Lake Bottom X x x x x

NLU406 Lake Slope X x x x

NLU407 Lake Bottom X X x

NLU408 Lake Slope X x x

NLU409 Lake Slope X

NLU410 Lake Slope X x x

NLU411 Lake Slope X x x x

NLU412 Lake Slope X x x

NLU413 Lake Bottom X X

NLU414 Lake Slope X X

NLU415 Lake Bottom X X X X x x x x

NLU416 Lake Bottom X X

NLU417 Lake Bottom X X

NLU418 Lake Bottom X x x x x x

NLU419 Lake Bottom X X

NLU420 Lake Bottom X X

RETEC 2004/2005 Phase 3 Sediment Investigation
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Total 
Volatile 
Solids/

% Organic 
Matter

Atterberg 
Limits 

(Plasticity)Sample ID Location

Other Geotechnical Testing

Moisture 
Content

In-Situ Testing

Cone 
Penetrometer 

Test (CPT)

Standard 
Penetration 
Test (SPT)

Vane 
Shear

Bearing 
Plate

Specific 
Gravity

UU Triaxial/ 
StrengthConsolidation

Dry 
Density

Grain 
Size/Sieve 

Analysis

GWS-EC01 Lake Bottom x x

GWS-EC02 Lake Bottom x x

GWS-EC03 Lake Bottom x x

GWS-EC04 Lake Bottom x x

GWS-EC06 Lake Slope x x

GWS-EC07 Lake Slope x x

GWS-EC08 Lake Bottom x x

GWS-EC09 Lake Bottom x x x

GWS-EC10 Lake Bottom x x

GWS-EC11 Lakeshore x x x

GWS-EC12 Lake Bottom x x

GWS-EC13 Lake Bottom x x

GWS-EC14 Lake Bottom x x

GWS-EC15 Lake Bottom x x

GWS-EC16 Lake Bottom x x x

GWS-EC17 Lake Bottom x x

GWS-EC18 Lake Bottom x x

GWS-EC19 Lake Bottom x x

GWS-EC20 Lake Bottom x x

GWS-EC21 Lake Bottom x x x

GWS-EC22 Lake Bottom x x

GWS-EC24 Sediments x x

GWS-GC01 Lake Slope x x x x

GWS-GC02 Lake Slope x x x x x x x x

GWS-GC03 Lake Slope x x x x

GWS-GC04 Lake Bottom x x x x x x x

GWS-GC05 Lake Bottom x x x x x x x

GWS-GC06 Lake Bottom x x x x x x x

GWS-SG01 Lake Bottom x x

GWS-SG02 Lake Slope x x

GWS-SG03 Lake Bottom x x

GWS-SG04 Lake Bottom x x

GWS-SG05 Lake Slope x x

GWS-SG06 Lake Bottom x x

GWS-SG07 Lake Slope x x

GWS-SG08 Lake Bottom x x

GWS-SG09 Lake Bottom x x

GWS-SG10 Lake Bottom x x

GWS-SG11 Lake Bottom x x

GWS-SG12 Lake Bottom x x

GWS-SG13 Lake Slope x x

GWS-SG14 Lake Bottom x x

GWS-SG15 Lake Bottom x x

GWS-SG16 Lake Bottom x x

GWS-SG17 Lake Slope x x

GWS-CPT01 Lake Slope X X

GWS-CPT02 Lake Slope X X

GWS-CPT03 Lake Slope X X

GWS-CPT04 Lake Bottom X x

GWS-CPT05 Lake Bottom X x

GWS-VS01 Lake Slope X

GWS-VS02 Lake Slope X

GWS-VS03 Lake Bottom X

GWS-VS04 Lake Bottom X

GWS-VS05 Lake Bottom X

NS01 Sediments x

NS02 Sediments x

NS03 Sediments x

NS04 Sediments x

NS05  Sediments x

NS05-G Sediments x x x x x x x

NS06 Sediments x

NS06-G Sediments x x x x x x x

NS07 Sediments x

NS08 Sediments x

NS09 Sediments x

NS10 Sediments x

NS11 Sediments x

NS12 Sediments x

NS12-G Sediments x x x x x x x

NS13 Sediments x

NS14 Sediments x

NS15 Sediments x

NS16 Sediments x

NS17 Sediments x

NS18 Sediments x

NS18-G Sediments x x x x x x x

NS19 Sediments x

Herrera 2009 NLSY Sediment Investigation

Floyd|Snider 2006 Western Study Area Sediment Investigation
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Total 
Volatile 
Solids/

% Organic 
Matter

Atterberg 
Limits 

(Plasticity)Sample ID Location

Other Geotechnical Testing

Moisture 
Content

In-Situ Testing

Cone 
Penetrometer 

Test (CPT)

Standard 
Penetration 
Test (SPT)

Vane 
Shear

Bearing 
Plate

Specific 
Gravity

UU Triaxial/ 
StrengthConsolidation

Dry 
Density

Grain 
Size/Sieve 

Analysis

NS20 Sediments x

NS21 Sediments x

NS23 Sediments x

NS24 Sediments x

NS26 Sediments x

NS27 Sediments x

NS28 Sediments x

NS29 Sediments x

NS33 Sediments x

NS34 Sediments x

NS35 Sediments x

Notes:
Shading indicates data not provided in this appendix.
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Geotechnical Explorations

Legend
Area of Investigation
Shoreline (OHWM)

Geotechnical Tests
") Cone Penetrometer Test
#* Standard Penetration Test

!( Vane Shear

XW Other Upland

XW Other Sediment

J" Bearing Plate

Gas Works Park Site
Seattle, Washington

Figure 
3D-1

Notes: 
1. Reference Appendix 3D Table 3D-2 for other sediment 
geotechnical tests.
2. Buildings depicted north of site do not necessarily reflect present-
day conditions.
3. Basemap 2005 USGS aerial photograph. Does not show 
current conditions.
4. Projection: NAD 1983 StatePlane Washington North FIPS 4601 Feet
DISCLAIMER: This drawing is for information purposes. It is intended to assist in
showing features discussed in an attached document. The locations of all features
are approximate. GeoEngineers, Inc. cannot guarantee the accuracy and content
of electronic files. The master file is stored by GeoEngineers, Inc. and will serve as
the official record of this communication.



 

 

ATTACHMENT 3D-1 
Upland Geotechnical Data Packages 



 

 

SUB-ATTACHMENT 3D-1.1 
Floyd|Snider 2006 WSA Shoreline Investigation 



































 

 

SUB-ATTACHMENT 3D-1.2 
Floyd|Snider 2007 Northeast Corner Investigation 



PTS Laboratories, Inc. Floyd Snider
PTS File No: 37801

PROJECT NAME: Gas Works NE Corner
PROJECT NO: T6010 COS-GWSA

Median Particle Size Distribution, wt. percent Silt
Mean Grain Size Grain Size Sand Size & 

Sample ID Depth, ft. Description (1) mm Gravel Coarse Medium Fine Silt Clay Clay

SB2-S4 6.85 Fine sand 0.294 11.33 3.78 19.70 49.86 (2) (2) 15.34

SB2A-S1 8.45 Medium sand 0.725 7.56 17.86 36.43 27.38 (2) (2) 10.76

SB3A 9.3 Medium sand 0.449 0.00 14.32 37.24 35.63 (2) (2) 12.81

SB12A-S4 6.85 Medium sand 0.507 21.83 10.17 22.03 31.66 (2) (2) 14.31

SB12A-S6 10.15 Silt 0.006 0.00 0.00 0.00 0.00 54.85 45.15 100.00

PARTICLE SIZE SUMMARY
(METHODOLOGY:  ASTM  D422/D4464M)

(1) Based on Mean from Trask
(2) Mechanical sieve does not differentiate silt/clay fractions.



PTS Laboratories, Inc. Particle Size Analysis - ASTM D422M

Client: Floyd Snider PTS File No: 37801
Project: Gas Works NE Corner Sample ID: SB2-S4
Project No: T6010 COS-GWSA Depth, ft: 6.85

U.S. Sample Incremental Cumulative Cumulative Weight Percent greater than
Opening Phi of Sieve Weight Weight, Weight, Weight Phi Particle Size

Inches Millimeters Screen No. grams percent percent percent Value Inches Millimeters
0.9844 25.002 -4.64 1 0.00 0.00 0.00 5 -3.17 0.3534 8.977
0.4922 12.501 -3.64 1/2 0.00 0.00 0.00 10 -2.69 0.2538 6.446
0.3740 9.500 -3.25 3/8 2.60 10.22 10.22 16 -0.72 0.0649 1.648
0.2500 6.351 -2.67 1/4 0.00 0.00 10.22 25 0.67 0.0248 0.630
0.1873 4.757 -2.25 4 0.28 1.10 11.33 40 1.47 0.0142 0.360
0.1324 3.364 -1.75 6 0.42 1.65 12.98 50 1.77 0.0116 0.294
0.0787 2.000 -1.00 10 0.54 2.12 15.10 60 2.08 0.0093 0.236
0.0557 1.414 -0.50 14 0.41 1.61 16.71 75 2.87 0.0054 0.137
0.0394 1.000 0.00 18 0.57 2.24 18.95 84 3.68 0.0031 0.078
0.0278 0.707 0.50 25 0.94 3.70 22.65 90 4.52 0.0017 0.043
0.0197 0.500 1.00 35 1.79 7.04 29.69 95 2.70 0.0061 0.154
0.0166 0.420 1.25 40 1.30 5.11 34.80
0.0139 0.354 1.50 45 1.48 5.82 40.62 Measure Trask Inman Folk-Ward
0.0098 0.250 2.00 60 4.48 17.62 58.24 Median, phi 1.77 1.77 1.77
0.0070 0.177 2.50 80 2.71 10.66 68.90 Median, in. 0.0116 0.0116 0.0116
0.0049 0.125 3.00 120 2.10 8.26 77.15 Median, mm 0.294 0.294 0.294
0.0029 0.074 3.75 200 1.91 7.51 84.66
0.0021 0.053 4.25 270 0.99 3.89 88.56 Mean, phi 1.38 1.48 1.58
0.0015 0.037 4.75 400 0.67 2.63 91.19 Mean, in. 0.0151 0.0141 0.0132

PAN 2.24 8.81 100.00 Mean, mm 0.383 0.358 0.335

Sorting 2.146 2.202 1.989
Skewness 0.999 -0.129 -0.406
Kurtosis 0.039 0.331 1.091
Grain Size Description Fine sand

(ASTM-USCS Scale) (based on Mean from Trask)

Description Retained Weight
on Sieve # Percent

Gravel 4 11.33
Coarse Sand 10 3.78
Medium Sand 40 19.70

Fine Sand 200 49.86
Silt/Clay <200 15.34

TOTALS 25.43 100.00 100.00 Total 100
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PTS Laboratories, Inc. Particle Size Analysis - ASTM D422M

Client: Floyd Snider PTS File No: 37801
Project: Gas Works NE Corner Sample ID: SB2A-S1
Project No: T6010 COS-GWSA Depth, ft: 8.45

U.S. Sample Incremental Cumulative Cumulative Weight Percent greater than
Opening Phi of Sieve Weight Weight, Weight, Weight Phi Particle Size

Inches Millimeters Screen No. grams percent percent percent Value Inches Millimeters
0.9844 25.002 -4.64 1 0.00 0.00 0.00 5 -2.51 0.2238 5.686
0.4922 12.501 -3.64 1/2 0.00 0.00 0.00 10 -2.01 0.1588 4.033
0.3740 9.500 -3.25 3/8 0.00 0.00 0.00 16 -1.55 0.1156 2.937
0.2500 6.351 -2.67 1/4 0.96 3.41 3.41 25 -1.03 0.0801 2.035
0.1873 4.757 -2.25 4 1.17 4.15 7.56 40 -0.14 0.0435 1.105
0.1324 3.364 -1.75 6 1.44 5.11 12.68 50 0.46 0.0285 0.725
0.0787 2.000 -1.00 10 3.59 12.75 25.43 60 1.14 0.0179 0.455
0.0557 1.414 -0.50 14 2.36 8.38 33.81 75 2.09 0.0093 0.236
0.0394 1.000 0.00 18 2.45 8.70 42.51 84 2.95 0.0051 0.129
0.0278 0.707 0.50 25 2.27 8.06 50.57 90 3.88 0.0027 0.068
0.0197 0.500 1.00 35 2.02 7.17 57.74 95 3.96 0.0025 0.064
0.0166 0.420 1.25 40 1.16 4.12 61.86
0.0139 0.354 1.50 45 1.21 4.30 66.16 Measure Trask Inman Folk-Ward
0.0098 0.250 2.00 60 2.23 7.92 74.08 Median, phi 0.46 0.46 0.46
0.0070 0.177 2.50 80 1.52 5.40 79.47 Median, in. 0.0285 0.0285 0.0285
0.0049 0.125 3.00 120 1.41 5.01 84.48 Median, mm 0.725 0.725 0.725
0.0029 0.074 3.75 200 1.34 4.76 89.24
0.0021 0.053 4.25 270 0.80 2.84 92.08 Mean, phi -0.18 0.70 0.62
0.0015 0.037 4.75 400 0.54 1.92 94.00 Mean, in. 0.0447 0.0243 0.0256

PAN 1.69 6.00 100.00 Mean, mm 1.135 0.616 0.650

Sorting 2.939 2.253 2.106
Skewness 0.956 0.104 0.092
Kurtosis 0.227 0.435 0.852
Grain Size Description Medium sand

(ASTM-USCS Scale) (based on Mean from Trask)

Description Retained Weight
on Sieve # Percent

Gravel 4 7.56
Coarse Sand 10 17.86
Medium Sand 40 36.43

Fine Sand 200 27.38
Silt/Clay <200 10.76

TOTALS 28.16 100.00 100.00 Total 100
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PTS Laboratories, Inc. Particle Size Analysis - ASTM D422M

Client: Floyd Snider PTS File No: 37801
Project: Gas Works NE Corner Sample ID: SB3A
Project No: T6010 COS-GWSA Depth, ft: 9.3

U.S. Sample Incremental Cumulative Cumulative Weight Percent greater than
Opening Phi of Sieve Weight Weight, Weight, Weight Phi Particle Size

Inches Millimeters Screen No. grams percent percent percent Value Inches Millimeters
0.9844 25.002 -4.64 1 0.00 0.00 0.00 5 -1.68 0.1264 3.212
0.4922 12.501 -3.64 1/2 0.00 0.00 0.00 10 -1.32 0.0981 2.491
0.3740 9.500 -3.25 3/8 0.00 0.00 0.00 16 -0.90 0.0737 1.872
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 25 -0.40 0.0519 1.317
0.1873 4.757 -2.25 4 0.00 0.00 0.00 40 0.48 0.0283 0.718
0.1324 3.364 -1.75 6 0.38 4.09 4.09 50 1.15 0.0177 0.449
0.0787 2.000 -1.00 10 0.95 10.23 14.32 60 1.74 0.0118 0.300
0.0557 1.414 -0.50 14 0.82 8.83 23.14 75 2.62 0.0064 0.163
0.0394 1.000 0.00 18 0.84 9.04 32.19 84 3.38 0.0038 0.096
0.0278 0.707 0.50 25 0.76 8.18 40.37 90 4.09 0.0023 0.059
0.0197 0.500 1.00 35 0.66 7.10 47.47 95 3.87 0.0027 0.068
0.0166 0.420 1.25 40 0.38 4.09 51.56
0.0139 0.354 1.50 45 0.35 3.77 55.33 Measure Trask Inman Folk-Ward
0.0098 0.250 2.00 60 0.91 9.80 65.12 Median, phi 1.15 1.15 1.15
0.0070 0.177 2.50 80 0.75 8.07 73.20 Median, in. 0.0177 0.0177 0.0177
0.0049 0.125 3.00 120 0.70 7.53 80.73 Median, mm 0.449 0.449 0.449
0.0029 0.074 3.75 200 0.60 6.46 87.19
0.0021 0.053 4.25 270 0.38 4.09 91.28 Mean, phi 0.43 1.24 1.21
0.0015 0.037 4.75 400 0.24 2.58 93.86 Mean, in. 0.0291 0.0167 0.0170

PAN 0.57 6.14 100.00 Mean, mm 0.740 0.424 0.432

Sorting 2.845 2.142 1.913
Skewness 1.031 0.039 0.008
Kurtosis 0.237 0.296 0.754
Grain Size Description Medium sand

(ASTM-USCS Scale) (based on Mean from Trask)

Description Retained Weight
on Sieve # Percent

Gravel 4 0.00
Coarse Sand 10 14.32
Medium Sand 40 37.24

Fine Sand 200 35.63
Silt/Clay <200 12.81

TOTALS 9.29 100.00 100.00 Total 100
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PTS Laboratories, Inc. Particle Size Analysis - ASTM D422M

Client: Floyd Snider PTS File No: 37801
Project: Gas Works NE Corner Sample ID: SB12A-S4
Project No: T6010 COS-GWSA Depth, ft: 6.85

U.S. Sample Incremental Cumulative Cumulative Weight Percent greater than
Opening Phi of Sieve Weight Weight, Weight, Weight Phi Particle Size

Inches Millimeters Screen No. grams percent percent percent Value Inches Millimeters
0.9844 25.002 -4.64 1 0.00 0.00 0.00 5 -3.42 0.4224 10.728
0.4922 12.501 -3.64 1/2 0.00 0.00 0.00 10 -3.19 0.3583 9.101
0.3740 9.500 -3.25 3/8 1.80 8.97 8.97 16 -2.82 0.2787 7.080
0.2500 6.351 -2.67 1/4 1.93 9.62 18.59 25 -1.93 0.1499 3.809
0.1873 4.757 -2.25 4 0.65 3.24 21.83 40 0.07 0.0376 0.955
0.1324 3.364 -1.75 6 0.99 4.94 26.77 50 0.98 0.0200 0.507
0.0787 2.000 -1.00 10 1.05 5.23 32.00 60 1.61 0.0129 0.327
0.0557 1.414 -0.50 14 0.72 3.59 35.59 75 2.63 0.0064 0.162
0.0394 1.000 0.00 18 0.75 3.74 39.33 84 3.53 0.0034 0.086
0.0278 0.707 0.50 25 1.00 4.99 44.32 90 4.34 0.0019 0.049
0.0197 0.500 1.00 35 1.19 5.93 50.25 95 3.05 0.0047 0.120
0.0166 0.420 1.25 40 0.76 3.79 54.04
0.0139 0.354 1.50 45 0.81 4.04 58.08 Measure Trask Inman Folk-Ward
0.0098 0.250 2.00 60 1.71 8.52 66.60 Median, phi 0.98 0.98 0.98
0.0070 0.177 2.50 80 1.35 6.73 73.33 Median, in. 0.0200 0.0200 0.0200
0.0049 0.125 3.00 120 1.31 6.53 79.86 Median, mm 0.507 0.507 0.507
0.0029 0.074 3.75 200 1.17 5.83 85.69
0.0021 0.053 4.25 270 0.77 3.84 89.53 Mean, phi -0.99 0.35 0.56
0.0015 0.037 4.75 400 0.54 2.69 92.22 Mean, in. 0.0782 0.0308 0.0267

PAN 1.56 7.78 100.00 Mean, mm 1.985 0.782 0.677

Sorting 4.852 3.178 2.570
Skewness 1.547 -0.197 -0.278
Kurtosis 0.201 0.019 0.583
Grain Size Description Medium sand

(ASTM-USCS Scale) (based on Mean from Trask)

Description Retained Weight
on Sieve # Percent

Gravel 4 21.83
Coarse Sand 10 10.17
Medium Sand 40 22.03

Fine Sand 200 31.66
Silt/Clay <200 14.31

TOTALS 20.06 100.00 100.00 Total 100
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PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M

Client: Floyd Snider PTS File No: 37801
Project: Gas Works NE Corner Sample ID: SB12A-S6
Project No: T6010 COS-GWSA Depth, ft: 10.15

Sample Increment Cumulative Cumulative Weight Percent greater than
Opening Phi of U.S. Weight, Weight, Weight, Weight Phi Particle Size

Inches Millimeters Screen No. grams percent percent percent Value Inches Millimeters
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 4.93 0.0013 0.033
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 5.17 0.0011 0.028
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 5.47 0.0009 0.023
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 6.01 0.0006 0.015
0.0468 1.189 -0.25 16 0.00 0.00 0.00 40 6.99 0.0003 0.008
0.0331 0.841 0.25 20 0.00 0.00 0.00 50 7.43 0.0002 0.006
0.0278 0.707 0.50 25 0.00 0.00 0.00 60 7.88 0.0002 0.004
0.0234 0.595 0.75 30 0.00 0.00 0.00 75 8.56 0.0001 0.003
0.0197 0.500 1.00 35 0.00 0.00 0.00 84 8.98 0.0001 0.002
0.0166 0.420 1.25 40 0.00 0.00 0.00 90 9.53 0.0001 0.001
0.0139 0.354 1.50 45 0.00 0.00 0.00 95 10.04 0.0000 0.001
0.0117 0.297 1.75 50 0.00 0.00 0.00
0.0098 0.250 2.00 60 0.00 0.00 0.00 Measure Trask Inman Folk-Ward
0.0083 0.210 2.25 70 0.00 0.00 0.00 Median, phi 7.43 7.43 7.43
0.0070 0.177 2.50 80 0.00 0.00 0.00 Median, in. 0.0002 0.0002 0.0002
0.0059 0.149 2.75 100 0.00 0.00 0.00 Median, mm 0.006 0.006 0.006
0.0049 0.125 3.00 120 0.00 0.00 0.00
0.0041 0.105 3.25 140 0.00 0.00 0.00 Mean, phi 6.79 7.22 7.29
0.0035 0.088 3.50 170 0.00 0.00 0.00 Mean, in. 0.0004 0.0003 0.0003
0.0029 0.074 3.75 200 0.00 0.00 0.00 Mean, mm 0.009 0.007 0.006
0.0025 0.063 4.00 230 0.00 0.00 0.00
0.0021 0.053 4.25 270 0.00 0.00 0.00 Sorting 2.422 1.751 1.649

0.00174 0.0442 4.50 325 0.03 0.03 0.03 Skewness 1.105 -0.119 -0.050
0.00146 0.0372 4.75 400 1.47 1.47 1.50 Kurtosis 0.243 0.459 0.820
0.00123 0.0313 5.00 450 4.91 4.91 6.41 Grain Size Description Silt
0.000986 0.0250 5.32 500 6.79 6.79 13.20 (ASTM-USCS Scale) (based on Mean from Trask)
0.000790 0.0201 5.64 635 5.83 5.83 19.03
0.000615 0.0156 6.00 5.80 5.80 24.83 Description Retained Weight
0.000435 0.0110 6.50 6.75 6.75 31.57 on Sieve # Percent
0.000308 0.00781 7.00 8.58 8.58 40.15 Gravel 4 0.00
0.000197 0.00500 7.65 14.70 14.70 54.85 Coarse Sand 10 0.00
0.000077 0.00195 9.00 29.70 29.69 84.54 Medium Sand 40 0.00
0.000038 0.000977 10.00 10.30 10.30 94.83 Fine Sand 200 0.00
0.000019 0.000488 11.00 4.67 4.67 99.50 Silt >0.005 mm 54.85
0.000015 0.000375 11.38 0.50 0.50 100.00 Clay <0.005 mm 45.15
TOTALS 100.00 100.00 100.00 Total 100
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PTS File No: 37801
Client: Floyd Snider

PROJECT NAME: Gas Works NE Corner
PROJECT NO: T6010 COS-GWSA

API RP 40 /
METHODS: ASTM D2216

SAMPLE MOISTURE DENSITY 
SAMPLE DEPTH, ORIENTATION CONTENT, BULK, GRAIN, AIR

ID. ft. (1) % weight g/cc g/cc TOTAL FILLED WATER NAPL

SB2-S4 6.65-6.8 V 19.2 1.59 2.64 39.7 9.0 72.7 4.5

SB2A-S1 8.0-8.15 V 15.0 1.42 2.65 46.4 25.1 41.0 4.9

SB 3A 9.15-9.3 V 41.1 1.09 2.26 51.8 6.4 74.5 13.2

SB12A-S4 6.65-6.8 V 18.8 1.64 2.64 37.8 6.9 76.0 5.8

SB12A-S6 10.2-10.35 V 152.8 0.44 1.55 71.4 0.6 9.9 89.3

PTS Laboratories

PHYSICAL PROPERTIES DATA - PORE FLUID SATURATIONS

SATURATIONS, % Pv (3)
POROSITY, %Vb (2) PORE FLUID

API RP 40 API RP 40API RP 40

(1) Sample Orientation: H = horizontal; V = vertical (2) Total Porosity = no pore fluids in  place; all interconnected pore channels; Air Filled = pore
channels not occupied by pore fluids (3) Water = 0.9996 g/cc, Hydrocarbon = 0.9600 g/cc;  Vb = Bulk Volume, cc; Pv = Pore Volume, cc; ND = Not
Detected



 

 

SUB-ATTACHMENT 3D-1.3 
RETEC 2007 Eastern Shoreline Investigation 



PTS Laboratories, Inc. RETEC/ENSR
PTS File No: 37769

PARTICLE SIZE SUMMARY
(METHODOLOGY:  ASTM  D422)

PROJECT NAME: North Lake Union
PROJECT NO: 05570028-360

Description Median Particle Size Distribution, wt. percent
USCS/ASTM Grain Size, Gravel Sand Size Silt/Clay

Sample ID Depth, ft. (1) mm Coarse Medium Fine

GP-1 GS 14.0-16.0 Gravel 1.093 43.00 4.57 16.77 25.48 10.19

GP-11 GS 28.0-32.0 Fine sand 0.228 8.71 7.62 14.79 49.59 19.29

GP-12 GS 30.0-32.0 Gravel 0.375 38.80 2.33 7.18 32.98 18.71

GP-02 GS 13.0-15.0 Gravel 1.355 36.14 9.81 22.07 26.89 5.09

GP-13 GS 24.0-26.0 Gravel 11.403 64.06 4.82 6.21 15.79 9.12

(1) based on Mean fromTrask



PTS Laboratories, Inc. Particle Size Analysis - ASTM D422M

Client: RETEC/ENSR PTS File No: 37769
Project: North Lake Union Sample ID: GP-1 GS
Project No: 05570028-360 Depth, ft: 14.0-16.0

U.S. Sample Incremental Cumulative Cumulative Weight Percent greater than
Opening Phi of Sieve Weight Weight, Weight, Weight Phi Particle Size

Inches Millimeters Screen No. grams percent percent percent Value Inches Millimeters
0.9844 25.002 -4.64 1 0.00 0.00 0.00 5 -4.47 0.8717 22.142
0.4922 12.501 -3.64 1/2 13.30 28.52 28.52 10 -4.29 0.7720 19.608
0.3740 9.500 -3.25 3/8 4.00 8.58 37.10 16 -4.08 0.6672 16.948
0.2500 6.351 -2.67 1/4 1.32 2.83 39.93 25 -3.77 0.5362 13.619
0.1873 4.757 -2.25 4 1.43 3.07 43.00 40 -2.66 0.2484 6.310
0.1324 3.364 -1.75 6 0.96 2.06 45.06 50 -0.13 0.0430 1.093
0.0787 2.000 -1.00 10 1.17 2.51 47.57 60 1.00 0.0197 0.500
0.0557 1.414 -0.50 14 0.51 1.09 48.66 75 1.80 0.0113 0.286
0.0394 1.000 0.00 18 0.84 1.80 50.46 84 2.43 0.0073 0.186
0.0278 0.707 0.50 25 1.35 2.90 53.36 90 3.78 0.0029 0.073
0.0197 0.500 1.00 35 3.09 6.63 59.98 95 4.75 0.0015 0.037
0.0166 0.420 1.25 40 2.03 4.35 64.34
0.0139 0.354 1.50 45 1.86 3.99 68.33 Measure Trask Inman Folk-Ward
0.0098 0.250 2.00 60 5.12 10.98 79.31 Median, phi -0.13 -0.13 -0.13
0.0070 0.177 2.50 80 2.57 5.51 84.82 Median, in. 0.0430 0.0430 0.0430
0.0049 0.125 3.00 120 1.81 3.88 88.70 Median, mm 1.093 1.093 1.093
0.0029 0.074 3.75 200 0.52 1.12 89.81
0.0021 0.053 4.25 270 1.60 3.43 93.24 Mean, phi -2.80 -0.83 -0.60
0.0015 0.037 4.75 400 0.82 1.76 95.00 Mean, in. 0.2737 0.0699 0.0595

PAN 2.33 5.00 100.00 Mean, mm 6.952 1.776 1.511
Sorting 6.896 3.254 3.024
Skewness 1.807 -0.215 -0.079
Kurtosis 0.341 0.416 0.678
Grain Size Description Gravel

(ASTM-USCS Scale) (based on Mean from Trask)

Description Retained Weight
on Sieve # Percent

Gravel 4 43.00
Coarse Sand 10 4.57
Medium Sand 40 16.77

Fine Sand 200 25.48
Silt/Clay <200 10.19

TOTALS 46.63 100.00 100.00 Total 100
 © PTS Laboratories, Inc. Phone: (562) 907-3607 Fax: (562) 907-3610
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PTS Laboratories, Inc. Particle Size Analysis - ASTM D422M

Client: RETEC/ENSR PTS File No: 37769
Project: North Lake Union Sample ID: GP-11 GS
Project No: 05570028-360 Depth, ft: 28.0-32.0

U.S. Sample Incremental Cumulative Cumulative Weight Percent greater than
Opening Phi of Sieve Weight Weight, Weight, Weight Phi Particle Size

Inches Millimeters Screen No. grams percent percent percent Value Inches Millimeters
0.9844 25.002 -4.64 1 0.00 0.00 0.00 5 -2.65 0.2464 6.259
0.4922 12.501 -3.64 1/2 0.00 0.00 0.00 10 -2.06 0.1639 4.164
0.3740 9.500 -3.25 3/8 0.00 0.00 0.00 16 -1.06 0.0820 2.082
0.2500 6.351 -2.67 1/4 1.62 4.80 4.80 25 0.64 0.0253 0.643
0.1873 4.757 -2.25 4 1.32 3.91 8.71 40 1.69 0.0122 0.310
0.1324 3.364 -1.75 6 1.13 3.35 12.06 50 2.13 0.0090 0.228
0.0787 2.000 -1.00 10 1.44 4.27 16.33 60 2.59 0.0065 0.166
0.0557 1.414 -0.50 14 0.87 2.58 18.91 75 3.38 0.0038 0.096
0.0394 1.000 0.00 18 0.78 2.31 21.22 84 4.00 0.0025 0.063
0.0278 0.707 0.50 25 0.91 2.70 23.92 90 4.36 0.0019 0.049
0.0197 0.500 1.00 35 1.33 3.94 27.86 95 4.57 0.0017 0.042
0.0166 0.420 1.25 40 1.10 3.26 31.12
0.0139 0.354 1.50 45 1.54 4.56 35.68 Measure Trask Inman Folk-Ward
0.0098 0.250 2.00 60 3.87 11.47 47.15 Median, phi 2.13 2.13 2.13
0.0070 0.177 2.50 80 3.63 10.76 57.91 Median, in. 0.0090 0.0090 0.0090
0.0049 0.125 3.00 120 3.80 11.26 69.18 Median, mm 0.228 0.228 0.228
0.0029 0.074 3.75 200 3.89 11.53 80.71
0.0021 0.053 4.25 270 2.26 6.70 87.40 Mean, phi 1.44 1.47 1.69
0.0015 0.037 4.75 400 4.00 11.86 99.26 Mean, in. 0.0145 0.0142 0.0122

PAN 0.25 0.74 100.00 Mean, mm 0.370 0.361 0.310
Sorting 2.586 2.527 2.357
Skewness 1.090 -0.262 -0.293
Kurtosis 0.066 0.428 1.079
Grain Size Description Fine sand

(ASTM-USCS Scale) (based on Mean from Trask)

Description Retained Weight
on Sieve # Percent

Gravel 4 8.71
Coarse Sand 10 7.62
Medium Sand 40 14.79

Fine Sand 200 49.59
Silt/Clay <200 19.29

TOTALS 33.74 100.00 100.00 Total 100
 © PTS Laboratories, Inc. Phone: (562) 907-3607 Fax: (562) 907-3610
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PTS Laboratories, Inc. Particle Size Analysis - ASTM D422M

Client: RETEC/ENSR PTS File No: 37769
Project: North Lake Union Sample ID: GP-12 GS
Project No: 05570028-360 Depth, ft: 30.0-32.0

U.S. Sample Incremental Cumulative Cumulative Weight Percent greater than
Opening Phi of Sieve Weight Weight, Weight, Weight Phi Particle Size

Inches Millimeters Screen No. grams percent percent percent Value Inches Millimeters
0.9844 25.002 -4.64 1 0.00 0.00 0.00 5 -4.46 0.8679 22.045
0.4922 12.501 -3.64 1/2 9.70 27.53 27.53 10 -4.28 0.7653 19.438
0.3740 9.500 -3.25 3/8 2.30 6.53 34.06 16 -4.06 0.6580 16.713
0.2500 6.351 -2.67 1/4 0.94 2.67 36.73 25 -3.74 0.5246 13.325
0.1873 4.757 -2.25 4 0.73 2.07 38.80 40 -1.60 0.1191 3.025
0.1324 3.364 -1.75 6 0.32 0.91 39.71 50 1.41 0.0148 0.375
0.0787 2.000 -1.00 10 0.50 1.42 41.13 60 2.13 0.0090 0.229
0.0557 1.414 -0.50 14 0.38 1.08 42.21 75 3.20 0.0043 0.109
0.0394 1.000 0.00 18 0.36 1.02 43.23 84 4.12 0.0023 0.058
0.0278 0.707 0.50 25 0.48 1.36 44.59 90 3.93 0.0026 0.066
0.0197 0.500 1.00 35 0.70 1.99 46.58 95 1.96 0.0101 0.256
0.0166 0.420 1.25 40 0.61 1.73 48.31
0.0139 0.354 1.50 45 0.91 2.58 50.89 Measure Trask Inman Folk-Ward
0.0098 0.250 2.00 60 2.55 7.24 58.13 Median, phi 1.41 1.41 1.41
0.0070 0.177 2.50 80 2.63 7.47 65.60 Median, in. 0.0148 0.0148 0.0148
0.0049 0.125 3.00 120 2.51 7.12 72.72 Median, mm 0.375 0.375 0.375
0.0029 0.074 3.75 200 3.02 8.57 81.29
0.0021 0.053 4.25 270 1.30 3.69 84.98 Mean, phi -2.75 0.03 0.49
0.0015 0.037 4.75 400 1.03 2.92 87.91 Mean, in. 0.2644 0.0386 0.0281

PAN 4.26 12.09 100.00 Mean, mm 6.717 0.982 0.712
Sorting 11.063 4.090 3.019
Skewness 3.208 -0.339 -0.584
Kurtosis 0.341 -0.214 0.380
Grain Size Description Gravel

(ASTM-USCS Scale) (based on Mean from Trask)

Description Retained Weight
on Sieve # Percent

Gravel 4 38.80
Coarse Sand 10 2.33
Medium Sand 40 7.18

Fine Sand 200 32.98
Silt/Clay <200 18.71

TOTALS 35.23 100.00 100.00 Total 100
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PTS Laboratories, Inc. Particle Size Analysis - ASTM D422M

Client: RETEC/ENSR PTS File No: 37769
Project: North Lake Union Sample ID: GP-02 GS 
Project No: 05570028-360 Depth, ft: 13.0-15.0

U.S. Sample Incremental Cumulative Cumulative Weight Percent greater than
Opening Phi of Sieve Weight Weight, Weight, Weight Phi Particle Size

Inches Millimeters Screen No. grams percent percent percent Value Inches Millimeters
0.9844 25.002 -4.64 1 0.00 0.00 0.00 5 -4.18 0.7153 18.169
0.4922 12.501 -3.64 1/2 5.20 10.86 10.86 10 -3.72 0.5198 13.203
0.3740 9.500 -3.25 3/8 7.20 15.03 25.89 16 -3.51 0.4480 11.380
0.2500 6.351 -2.67 1/4 2.11 4.41 30.29 25 -3.27 0.3801 9.656
0.1873 4.757 -2.25 4 2.80 5.85 36.14 40 -1.72 0.1299 3.299
0.1324 3.364 -1.75 6 1.74 3.63 39.77 50 -0.44 0.0533 1.355
0.0787 2.000 -1.00 10 2.96 6.18 45.95 60 0.71 0.0241 0.611
0.0557 1.414 -0.50 14 1.74 3.63 49.58 75 1.64 0.0126 0.320
0.0394 1.000 0.00 18 1.62 3.38 52.96 84 2.06 0.0094 0.239
0.0278 0.707 0.50 25 1.97 4.11 57.08 90 2.55 0.0067 0.171
0.0197 0.500 1.00 35 3.34 6.97 64.05 95 3.77 0.0029 0.073
0.0166 0.420 1.25 40 1.90 3.97 68.02
0.0139 0.354 1.50 45 1.75 3.65 71.67 Measure Trask Inman Folk-Ward
0.0098 0.250 2.00 60 5.51 11.50 83.17 Median, phi -0.44 -0.44 -0.44
0.0070 0.177 2.50 80 3.06 6.39 89.56 Median, in. 0.0533 0.0533 0.0533
0.0049 0.125 3.00 120 2.14 4.47 94.03 Median, mm 1.355 1.355 1.355
0.0029 0.074 3.75 200 0.42 0.88 94.91
0.0021 0.053 4.25 270 1.22 2.55 97.45 Mean, phi -2.32 -0.72 -0.63
0.0015 0.037 4.75 400 0.35 0.73 98.18 Mean, in. 0.1964 0.0649 0.0608

PAN 0.87 1.82 100.00 Mean, mm 4.988 1.649 1.545
Sorting 5.495 2.787 2.598
Skewness 1.297 -0.102 -0.022
Kurtosis 0.358 0.427 0.663
Grain Size Description Gravel

(ASTM-USCS Scale) (based on Mean from Trask)

Description Retained Weight
on Sieve # Percent

Gravel 4 36.14
Coarse Sand 10 9.81
Medium Sand 40 22.07

Fine Sand 200 26.89
Silt/Clay <200 5.09

TOTALS 47.90 100.00 100.00 Total 100
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0

2

4

6

8

10

12

14

16

1 1/2 3/8 1/4 4 6 10 14 18 25 35 40 45 60 80 12
0

20
0

27
0

40
0

PA
N

Sieve Size 

R
et

ai
ne

d 
W

ei
gh

t, 
%

0

10

20

30

40

50

60

70

80

90

100

C
um

ul
at

iv
e 

W
ei

gh
t, 

%

Silt/Claymedium
Sand

coarse fineGravel



PTS Laboratories, Inc. Particle Size Analysis - ASTM D422M

Client: RETEC/ENSR PTS File No: 37769
Project: North Lake Union Sample ID: GP-13 GS
Project No: 05570028-360 Depth, ft: 24.0-26.0

U.S. Sample Incremental Cumulative Cumulative Weight Percent greater than
Opening Phi of Sieve Weight Weight, Weight, Weight Phi Particle Size

Inches Millimeters Screen No. grams percent percent percent Value Inches Millimeters
0.9844 25.002 -4.64 1 0.00 0.00 0.00 5 -4.53 0.9100 23.115
0.4922 12.501 -3.64 1/2 38.60 61.62 61.62 10 -4.42 0.8413 21.369
0.3740 9.500 -3.25 3/8 0.00 0.00 61.62 16 -4.28 0.7657 19.448
0.2500 6.351 -2.67 1/4 0.97 1.55 63.17 25 -4.08 0.6648 16.885
0.1873 4.757 -2.25 4 0.56 0.89 64.06 40 -3.74 0.5252 13.341
0.1324 3.364 -1.75 6 1.22 1.95 66.01 50 -3.51 0.4489 11.403
0.0787 2.000 -1.00 10 1.80 2.87 68.89 60 -3.28 0.3837 9.746
0.0557 1.414 -0.50 14 0.47 0.75 69.64 75 1.23 0.0168 0.426
0.0394 1.000 0.00 18 0.76 1.21 70.85 84 2.32 0.0079 0.200
0.0278 0.707 0.50 25 0.78 1.25 72.09 90 3.43 0.0037 0.093
0.0197 0.500 1.00 35 1.15 1.84 73.93 95 4.00 0.0025 0.062
0.0166 0.420 1.25 40 0.73 1.17 75.10
0.0139 0.354 1.50 45 0.85 1.36 76.45 Measure Trask Inman Folk-Ward
0.0098 0.250 2.00 60 3.16 5.04 81.50 Median, phi -3.51 -3.51 -3.51
0.0070 0.177 2.50 80 2.43 3.88 85.38 Median, in. 0.4489 0.4489 0.4489
0.0049 0.125 3.00 120 2.15 3.43 88.81 Median, mm 11.403 11.403 11.403
0.0029 0.074 3.75 200 1.30 2.08 90.88
0.0021 0.053 4.25 270 5.12 8.17 99.06 Mean, phi -3.11 -0.98 -1.82
0.0015 0.037 4.75 400 0.09 0.14 99.20 Mean, in. 0.3408 0.0776 0.1393

PAN 0.50 0.80 100.00 Mean, mm 8.656 1.972 3.539
Sorting 6.292 3.302 2.944
Skewness 0.235 0.767 0.764
Kurtosis 0.387 0.292 0.659
Grain Size Description Gravel

(ASTM-USCS Scale) (based on Mean from Trask)

Description Retained Weight
on Sieve # Percent

Gravel 4 64.06
Coarse Sand 10 4.82
Medium Sand 40 6.21

Fine Sand 200 15.79
Silt/Clay <200 9.12

TOTALS 62.64 100.00 100.00 Total 100
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PTS Laboratories, Inc. RETEC/ENSR
PTS File No: 37769

PROJECT NAME: North Lake Union
PROJECT NO: 05570028-360

Median Particle Size Distribution, wt. percent Silt
Mean Grain Size Grain Size Sand Size & 

Sample ID Depth, ft. Description (1) mm Gravel Coarse Medium Fine Silt Clay Clay

GP-02-11.5-12.0 11.6 Medium sand 1.407 17.55 23.03 30.46 20.29 (2) (2) 8.68

GP-04-8.0-10.0 8.5 Medium sand 0.474 15.52 5.63 32.01 30.07 (2) (2) 16.78

GP-04-10.0-10.5 10.05 Medium sand 0.425 0.00 2.99 47.41 36.00 (2) (2) 13.61

GP-04-9.25-9.5 9.25 Fine sand 0.365 2.48 2.37 39.46 39.91 (2) (2) 15.78

GP-05-7.5-8.0 7.5 Fine sand 0.040 0.00 0.00 9.52 30.21 44.65 15.62 60.27

GP-05-7.5-8.0 7.8 Fine sand 0.064 0.00 0.00 17.76 29.87 37.84 14.53 52.36

GP-05-14.5-15.0 14.8 Fine sand 0.360 0.00 0.00 44.83 41.53 11.34 2.30 13.64

GP-09R1-9.0-9.5 9.25 Medium sand 0.509 0.00 9.64 45.51 30.61 (2) (2) 14.25

GP-09R1-11.0-11.5 11.05 Fine sand 0.390 0.00 0.00 47.42 40.18 10.17 2.24 12.41

GP-09R1-11.0-11.5 11.35 Medium sand 0.642 0.00 0.00 62.64 28.41 7.52 1.42 8.95

GP-11-21.0-21.5 21.05 Fine sand 0.134 0.00 0.00 5.72 67.42 21.71 5.15 26.86

GP-11R3-12.0-12.5 12.05 Medium sand 0.364 0.00 0.00 47.00 32.46 16.04 4.51 20.54

GP-12R1-11.0-11.5 11.05 Fine sand 0.172 0.00 0.00 17.45 56.17 21.13 5.24 26.37

GP-12R1-23.5-24.0 23.8 Fine sand 0.191 0.00 0.00 28.24 48.46 19.28 4.02 23.30

PARTICLE SIZE SUMMARY
(METHODOLOGY:  ASTM  D422/D4464M)

(1) Based on Mean from Trask
(2) Mechanical sieve does not differentiate silt/clay fractions



PTS Laboratories, Inc. RETEC/ENSR
PTS File No: 37769

PROJECT NAME: North Lake Union
PROJECT NO: 05570028-360

Median Particle Size Distribution, wt. percent Silt
Mean Grain Size Grain Size Sand Size & 

Sample ID Depth, ft. Description (1) mm Gravel Coarse Medium Fine Silt Clay Clay

PARTICLE SIZE SUMMARY
(METHODOLOGY:  ASTM  D422/D4464M)

GP-12R1-25.0-25.25 25.05 Medium sand 0.543 9.24 14.52 33.40 33.25 (2) (2) 9.59

(1) Based on Mean from Trask
(2) Mechanical sieve does not differentiate silt/clay fractions



PTS Laboratories, Inc. Particle Size Analysis - ASTM D422M

Client: RETEC/ENSR PTS File No: 37769
Project: North Lake Union Sample ID: GP-02-11.5-12.0
Project No: 05570028-360 Depth, ft: 11.6

U.S. Sample Incremental Cumulative Cumulative Weight Percent greater than
Opening Phi of Sieve Weight Weight, Weight, Weight Phi Particle Size

Inches Millimeters Screen No. grams percent percent percent Value Inches Millimeters
0.9844 25.002 -4.64 1 0.00 0.00 0.00 5 -3.03 0.3220 8.178
0.4922 12.501 -3.64 1/2 0.00 0.00 0.00 10 -2.82 0.2772 7.040
0.3740 9.500 -3.25 3/8 0.00 0.00 0.00 16 -2.41 0.2088 5.304
0.2500 6.351 -2.67 1/4 2.06 13.44 13.44 25 -1.81 0.1384 3.516
0.1873 4.757 -2.25 4 0.63 4.11 17.55 40 -1.03 0.0804 2.042
0.1324 3.364 -1.75 6 1.31 8.55 26.09 50 -0.49 0.0554 1.407
0.0787 2.000 -1.00 10 2.22 14.48 40.57 60 0.25 0.0331 0.840
0.0557 1.414 -0.50 14 1.43 9.33 49.90 75 1.62 0.0128 0.326
0.0394 1.000 0.00 18 1.08 7.05 56.95 84 2.59 0.0066 0.167
0.0278 0.707 0.50 25 0.93 6.07 63.01 90 3.50 0.0035 0.089
0.0197 0.500 1.00 35 0.82 5.35 68.36 95 4.57 0.0017 0.042
0.0166 0.420 1.25 40 0.41 2.67 71.04
0.0139 0.354 1.50 45 0.41 2.67 73.71 Measure Trask Inman Folk-Ward
0.0098 0.250 2.00 60 0.83 5.41 79.13 Median, phi -0.49 -0.49 -0.49
0.0070 0.177 2.50 80 0.64 4.17 83.30 Median, in. 0.0554 0.0554 0.0554
0.0049 0.125 3.00 120 0.63 4.11 87.41 Median, mm 1.407 1.407 1.407
0.0029 0.074 3.75 200 0.60 3.91 91.32
0.0021 0.053 4.25 270 0.39 2.54 93.87 Mean, phi -0.94 0.09 -0.10
0.0015 0.037 4.75 400 0.27 1.76 95.63 Mean, in. 0.0756 0.0370 0.0423

PAN 0.67 4.37 100.00 Mean, mm 1.921 0.940 1.075
Sorting 3.286 2.496 2.400
Skewness 0.760 0.233 0.283
Kurtosis 0.229 0.523 0.908
Grain Size Description Medium sand

(ASTM-USCS Scale) (based on Mean from Trask)

Description Retained Weight
on Sieve # Percent

Gravel 4 17.55
Coarse Sand 10 23.03
Medium Sand 40 30.46

Fine Sand 200 20.29
Silt/Clay <200 8.68

TOTALS 15.33 100.00 100.00 Total 100
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PTS Laboratories, Inc. Particle Size Analysis - ASTM D422M

Client: RETEC/ENSR PTS File No: 37769
Project: North Lake Union Sample ID: GP-04-8.0-10.0
Project No: 05570028-360 Depth, ft: 8.5

U.S. Sample Incremental Cumulative Cumulative Weight Percent greater than
Opening Phi of Sieve Weight Weight, Weight, Weight Phi Particle Size

Inches Millimeters Screen No. grams percent percent percent Value Inches Millimeters
0.9844 25.002 -4.64 1 0.00 0.00 0.00 5 -2.93 0.2993 7.602
0.4922 12.501 -3.64 1/2 0.00 0.00 0.00 10 -2.60 0.2395 6.084
0.3740 9.500 -3.25 3/8 0.00 0.00 0.00 16 -2.14 0.1738 4.414
0.2500 6.351 -2.67 1/4 1.60 15.52 15.52 25 -0.46 0.0540 1.371
0.1873 4.757 -2.25 4 0.00 0.00 15.52 40 0.53 0.0272 0.691
0.1324 3.364 -1.75 6 0.23 2.23 17.75 50 1.08 0.0187 0.474
0.0787 2.000 -1.00 10 0.35 3.39 21.14 60 1.68 0.0123 0.312
0.0557 1.414 -0.50 14 0.34 3.30 24.44 75 2.86 0.0054 0.137
0.0394 1.000 0.00 18 0.64 6.21 30.65 84 3.84 0.0028 0.070
0.0278 0.707 0.50 25 0.90 8.73 39.38 90 4.63 0.0016 0.040
0.0197 0.500 1.00 35 0.95 9.21 48.59 95 2.58 0.0066 0.168
0.0166 0.420 1.25 40 0.47 4.56 53.15
0.0139 0.354 1.50 45 0.42 4.07 57.23 Measure Trask Inman Folk-Ward
0.0098 0.250 2.00 60 0.79 7.66 64.89 Median, phi 1.08 1.08 1.08
0.0070 0.177 2.50 80 0.59 5.72 70.61 Median, in. 0.0187 0.0187 0.0187
0.0049 0.125 3.00 120 0.62 6.01 76.62 Median, mm 0.474 0.474 0.474
0.0029 0.074 3.75 200 0.68 6.60 83.22
0.0021 0.053 4.25 270 0.45 4.36 87.58 Mean, phi 0.41 0.85 0.92
0.0015 0.037 4.75 400 0.33 3.20 90.79 Mean, in. 0.0297 0.0219 0.0207

PAN 0.95 9.21 100.00 Mean, mm 0.754 0.555 0.527
Sorting 3.160 2.991 2.329
Skewness 0.915 -0.076 -0.266
Kurtosis 0.102 -0.080 0.679
Grain Size Description Medium sand

(ASTM-USCS Scale) (based on Mean from Trask)

Description Retained Weight
on Sieve # Percent

Gravel 4 15.52
Coarse Sand 10 5.63
Medium Sand 40 32.01

Fine Sand 200 30.07
Silt/Clay <200 16.78

TOTALS 10.31 100.00 100.00 Total 100
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PTS Laboratories, Inc. Particle Size Analysis - ASTM D422M

Client: RETEC/ENSR PTS File No: 37769
Project: North Lake Union Sample ID: GP-04-10.0-10.5
Project No: 05570028-360 Depth, ft: 10.05

U.S. Sample Incremental Cumulative Cumulative Weight Percent greater than
Opening Phi of Sieve Weight Weight, Weight, Weight Phi Particle Size

Inches Millimeters Screen No. grams percent percent percent Value Inches Millimeters
0.9844 25.002 -4.64 1 0.00 0.00 0.00 5 -0.81 0.0690 1.752
0.4922 12.501 -3.64 1/2 0.00 0.00 0.00 10 -0.40 0.0521 1.323
0.3740 9.500 -3.25 3/8 0.00 0.00 0.00 16 -0.07 0.0414 1.051
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 25 0.28 0.0323 0.821
0.1873 4.757 -2.25 4 0.00 0.00 0.00 40 0.84 0.0219 0.557
0.1324 3.364 -1.75 6 0.10 0.88 0.88 50 1.23 0.0167 0.425
0.0787 2.000 -1.00 10 0.24 2.11 2.99 60 1.68 0.0123 0.312
0.0557 1.414 -0.50 14 0.60 5.27 8.25 75 2.62 0.0064 0.163
0.0394 1.000 0.00 18 1.03 9.04 17.30 84 3.47 0.0036 0.090
0.0278 0.707 0.50 25 1.54 13.52 30.82 90 4.23 0.0021 0.053
0.0197 0.500 1.00 35 1.52 13.35 44.16 95 3.30 0.0040 0.102
0.0166 0.420 1.25 40 0.71 6.23 50.40
0.0139 0.354 1.50 45 0.68 5.97 56.37 Measure Trask Inman Folk-Ward
0.0098 0.250 2.00 60 1.14 10.01 66.37 Median, phi 1.23 1.23 1.23
0.0070 0.177 2.50 80 0.80 7.02 73.40 Median, in. 0.0167 0.0167 0.0167
0.0049 0.125 3.00 120 0.76 6.67 80.07 Median, mm 0.425 0.425 0.425
0.0029 0.074 3.75 200 0.72 6.32 86.39
0.0021 0.053 4.25 270 0.43 3.78 90.17 Mean, phi 1.02 1.70 1.54
0.0015 0.037 4.75 400 0.30 2.63 92.80 Mean, in. 0.0194 0.0121 0.0135

PAN 0.82 7.20 100.00 Mean, mm 0.492 0.308 0.343
Sorting 2.246 1.769 1.507
Skewness 0.860 0.262 0.134
Kurtosis 0.259 0.161 0.721
Grain Size Description Medium sand

(ASTM-USCS Scale) (based on Mean from Trask)

Description Retained Weight
on Sieve # Percent

Gravel 4 0.00
Coarse Sand 10 2.99
Medium Sand 40 47.41

Fine Sand 200 36.00
Silt/Clay <200 13.61

TOTALS 11.39 100.00 100.00 Total 100
 © PTS Laboratories, Inc. Phone: (562) 907-3607 Fax: (562) 907-3610

0

2

4

6

8

10

12

14

16

1 1/2 3/8 1/4 4 6 10 14 18 25 35 40 45 60 80 12
0

20
0

27
0

40
0

PA
N

Sieve Size 

R
et

ai
ne

d 
W

ei
gh

t, 
%

0

10

20

30

40

50

60

70

80

90

100

C
um

ul
at

iv
e 

W
ei

gh
t, 

%

Silt/Claymedium
Sand

coarse fineGravel



PTS Laboratories, Inc. Particle Size Analysis - ASTM D422M

Client: RETEC/ENSR PTS File No: 37769
Project: North Lake Union Sample ID: GP-04-9.25-9.5
Project No: 05570028-360 Depth, ft: 9.25

U.S. Sample Incremental Cumulative Cumulative Weight Percent greater than
Opening Phi of Sieve Weight Weight, Weight, Weight Phi Particle Size

Inches Millimeters Screen No. grams percent percent percent Value Inches Millimeters
0.9844 25.002 -4.64 1 0.00 0.00 0.00 5 -0.94 0.0757 1.924
0.4922 12.501 -3.64 1/2 0.00 0.00 0.00 10 -0.09 0.0419 1.064
0.3740 9.500 -3.25 3/8 0.00 0.00 0.00 16 0.24 0.0333 0.846
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 25 0.61 0.0257 0.654
0.1873 4.757 -2.25 4 0.22 2.48 2.48 40 1.11 0.0183 0.465
0.1324 3.364 -1.75 6 0.10 1.13 3.61 50 1.45 0.0144 0.365
0.0787 2.000 -1.00 10 0.11 1.24 4.85 60 1.90 0.0106 0.268
0.0557 1.414 -0.50 14 0.12 1.35 6.20 75 2.86 0.0054 0.137
0.0394 1.000 0.00 18 0.41 4.62 10.82 84 3.73 0.0030 0.075
0.0278 0.707 0.50 25 0.95 10.71 21.53 90 4.45 0.0018 0.046
0.0197 0.500 1.00 35 1.36 15.33 36.87 95 2.93 0.0052 0.132
0.0166 0.420 1.25 40 0.66 7.44 44.31
0.0139 0.354 1.50 45 0.62 6.99 51.30 Measure Trask Inman Folk-Ward
0.0098 0.250 2.00 60 0.97 10.94 62.23 Median, phi 1.45 1.45 1.45
0.0070 0.177 2.50 80 0.66 7.44 69.67 Median, in. 0.0144 0.0144 0.0144
0.0049 0.125 3.00 120 0.65 7.33 77.00 Median, mm 0.365 0.365 0.365
0.0029 0.074 3.75 200 0.64 7.22 84.22
0.0021 0.053 4.25 270 0.40 4.51 88.73 Mean, phi 1.34 1.98 1.81
0.0015 0.037 4.75 400 0.28 3.16 91.88 Mean, in. 0.0156 0.0099 0.0112

PAN 0.72 8.12 100.00 Mean, mm 0.396 0.253 0.286
Sorting 2.181 1.743 1.458
Skewness 0.821 0.305 0.033
Kurtosis 0.254 0.110 0.705
Grain Size Description Fine sand

(ASTM-USCS Scale) (based on Mean from Trask)

Description Retained Weight
on Sieve # Percent

Gravel 4 2.48
Coarse Sand 10 2.37
Medium Sand 40 39.46

Fine Sand 200 39.91
Silt/Clay <200 15.78

TOTALS 8.87 100.00 100.00 Total 100
 © PTS Laboratories, Inc. Phone: (562) 907-3607 Fax: (562) 907-3610
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PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M

Client: RETEC/ENSR PTS File No: 37769
Project: North Lake Union Sample ID: GP-05-7.5-8.0
Project No: 05570028-360 Depth, ft: 7.5

Sample Increment Cumulative Cumulative Weight Percent greater than
Opening Phi of U.S. Weight, Weight, Weight, Weight Phi Particle Size

Inches Millimeters Screen No. grams percent percent percent Value Inches Millimeters
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 0.90 0.0211 0.536
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 1.29 0.0161 0.408
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 1.76 0.0116 0.295
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 2.53 0.0068 0.173
0.0468 1.189 -0.25 16 0.00 0.00 0.00 40 3.77 0.0029 0.073
0.0331 0.841 0.25 20 0.05 0.05 0.05 50 4.65 0.0016 0.040
0.0278 0.707 0.50 25 0.79 0.79 0.84 60 5.48 0.0009 0.022
0.0234 0.595 0.75 30 2.32 2.32 3.16 75 6.76 0.0004 0.009
0.0197 0.500 1.00 35 3.05 3.05 6.21 84 7.61 0.0002 0.005
0.0166 0.420 1.25 40 3.31 3.31 9.52 90 8.46 0.0001 0.003
0.0139 0.354 1.50 45 2.75 2.75 12.27 95 9.35 0.0001 0.002
0.0117 0.297 1.75 50 3.62 3.62 15.89
0.0098 0.250 2.00 60 2.93 2.93 18.82 Measure Trask Inman Folk-Ward
0.0083 0.210 2.25 70 2.87 2.87 21.69 Median, phi 4.65 4.65 4.65
0.0070 0.177 2.50 80 2.95 2.95 24.64 Median, in. 0.0016 0.0016 0.0016
0.0059 0.149 2.75 100 3.15 3.15 27.79 Median, mm 0.040 0.040 0.040
0.0049 0.125 3.00 120 3.23 3.23 31.02
0.0041 0.105 3.25 140 3.10 3.10 34.12 Mean, phi 3.45 4.68 4.67
0.0035 0.088 3.50 170 2.87 2.87 36.99 Mean, in. 0.0036 0.0015 0.0015
0.0029 0.074 3.75 200 2.74 2.74 39.73 Mean, mm 0.091 0.039 0.039
0.0025 0.063 4.00 230 2.78 2.78 42.51
0.0021 0.053 4.25 270 2.88 2.88 45.39 Sorting 4.341 2.924 2.742

0.00174 0.0442 4.50 325 2.92 2.92 48.31 Skewness 0.999 0.013 0.063
0.00146 0.0372 4.75 400 2.90 2.90 51.21 Kurtosis 0.203 0.444 0.817
0.00123 0.0313 5.00 450 2.95 2.95 54.16 Grain Size Description Fine sand
0.000986 0.0250 5.32 500 3.90 3.90 58.06 (ASTM-USCS Scale) (based on Mean from Trask)
0.000790 0.0201 5.64 635 3.93 3.93 61.98
0.000615 0.0156 6.00 4.20 4.20 66.18 Description Retained Weight
0.000435 0.0110 6.50 5.77 5.77 71.95 on Sieve # Percent
0.000308 0.00781 7.00 5.75 5.75 77.70 Gravel 4 0.00
0.000197 0.00500 7.65 6.68 6.68 84.38 Coarse Sand 10 0.00
0.000077 0.00195 9.00 9.33 9.33 93.71 Medium Sand 40 9.52
0.000038 0.000977 10.00 3.70 3.70 97.41 Fine Sand 200 30.21
0.000019 0.000488 11.00 2.33 2.33 99.74 Silt >0.005 mm 44.65
0.000015 0.000375 11.38 0.26 0.26 100.00 Clay <0.005 mm 15.62
TOTALS 100.00 100.00 100.00 Total 100
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PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M

Client: RETEC/ENSR PTS File No: 37769
Project: North Lake Union Sample ID: GP-05-7.5-8.0
Project No: 05570028-360 Depth, ft: 7.8

Sample Increment Cumulative Cumulative Weight Percent greater than
Opening Phi of U.S. Weight, Weight, Weight, Weight Phi Particle Size

Inches Millimeters Screen No. grams percent percent percent Value Inches Millimeters
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 0.23 0.0335 0.851
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 0.66 0.0249 0.633
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 1.13 0.0180 0.458
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 1.80 0.0113 0.287
0.0468 1.189 -0.25 16 0.16 0.16 0.16 40 3.08 0.0047 0.118
0.0331 0.841 0.25 20 5.01 5.01 5.17 50 3.97 0.0025 0.064
0.0278 0.707 0.50 25 3.04 3.04 8.21 60 4.91 0.0013 0.033
0.0234 0.595 0.75 30 2.82 2.82 11.03 75 6.45 0.0005 0.011
0.0197 0.500 1.00 35 3.14 3.14 14.17 84 7.47 0.0002 0.006
0.0166 0.420 1.25 40 3.60 3.60 17.76 90 8.36 0.0001 0.003
0.0139 0.354 1.50 45 3.04 3.04 20.80 95 9.27 0.0001 0.002
0.0117 0.297 1.75 50 3.65 3.65 24.45
0.0098 0.250 2.00 60 2.75 2.75 27.20 Measure Trask Inman Folk-Ward
0.0083 0.210 2.25 70 2.98 2.98 30.18 Median, phi 3.97 3.97 3.97
0.0070 0.177 2.50 80 3.30 3.30 33.48 Median, in. 0.0025 0.0025 0.0025
0.0059 0.149 2.75 100 3.05 3.05 36.53 Median, mm 0.064 0.064 0.064
0.0049 0.125 3.00 120 2.64 2.64 39.17
0.0041 0.105 3.25 140 2.68 2.68 41.85 Mean, phi 2.74 4.30 4.19
0.0035 0.088 3.50 170 2.91 2.91 44.76 Mean, in. 0.0059 0.0020 0.0022
0.0029 0.074 3.75 200 2.88 2.88 47.64 Mean, mm 0.149 0.051 0.055
0.0025 0.063 4.00 230 2.66 2.66 50.29
0.0021 0.053 4.25 270 2.57 2.57 52.86 Sorting 5.005 3.172 2.956

0.00174 0.0442 4.50 325 2.68 2.68 55.54 Skewness 0.901 0.103 0.138
0.00146 0.0372 4.75 400 2.73 2.73 58.27 Kurtosis 0.219 0.425 0.797
0.00123 0.0313 5.00 450 2.64 2.64 60.91 Grain Size Description Fine sand
0.000986 0.0250 5.32 500 3.24 3.24 64.15 (ASTM-USCS Scale) (based on Mean from Trask)
0.000790 0.0201 5.64 635 3.25 3.25 67.40
0.000615 0.0156 6.00 3.51 3.51 70.91 Description Retained Weight
0.000435 0.0110 6.50 4.58 4.58 75.49 on Sieve # Percent
0.000308 0.00781 7.00 4.50 4.50 79.99 Gravel 4 0.00
0.000197 0.00500 7.65 5.49 5.49 85.47 Coarse Sand 10 0.00
0.000077 0.00195 9.00 8.55 8.55 94.02 Medium Sand 40 17.76
0.000038 0.000977 10.00 3.56 3.56 97.58 Fine Sand 200 29.87
0.000019 0.000488 11.00 2.17 2.17 99.75 Silt >0.005 mm 37.84
0.000015 0.000375 11.38 0.25 0.25 100.00 Clay <0.005 mm 14.53
TOTALS 100.00 100.00 100.00 Total 100
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PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M

Client: RETEC/ENSR PTS File No: 37769
Project: North Lake Union Sample ID: GP-05-14.5-15.0
Project No: 05570028-360 Depth, ft: 14.8

Sample Increment Cumulative Cumulative Weight Percent greater than
Opening Phi of U.S. Weight, Weight, Weight, Weight Phi Particle Size

Inches Millimeters Screen No. grams percent percent percent Value Inches Millimeters
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 -0.19 0.0448 1.138
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 0.07 0.0376 0.956
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 0.33 0.0313 0.795
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 0.63 0.0255 0.647
0.0468 1.189 -0.25 16 3.74 3.74 3.74 40 1.09 0.0184 0.468
0.0331 0.841 0.25 20 9.92 9.92 13.66 50 1.47 0.0142 0.360
0.0278 0.707 0.50 25 7.21 7.21 20.87 60 1.86 0.0108 0.275
0.0234 0.595 0.75 30 8.01 8.01 28.87 75 2.70 0.0060 0.154
0.0197 0.500 1.00 35 8.22 8.22 37.09 84 3.47 0.0036 0.090
0.0166 0.420 1.25 40 7.74 7.74 44.83 90 4.34 0.0020 0.050
0.0139 0.354 1.50 45 5.81 5.81 50.64 95 5.82 0.0007 0.018
0.0117 0.297 1.75 50 6.98 6.98 57.62
0.0098 0.250 2.00 60 5.21 5.21 62.83 Measure Trask Inman Folk-Ward
0.0083 0.210 2.25 70 4.72 4.72 67.55 Median, phi 1.47 1.47 1.47
0.0070 0.177 2.50 80 4.32 4.32 71.87 Median, in. 0.0142 0.0142 0.0142
0.0059 0.149 2.75 100 3.87 3.87 75.74 Median, mm 0.360 0.360 0.360
0.0049 0.125 3.00 120 3.33 3.33 79.06
0.0041 0.105 3.25 140 2.83 2.83 81.89 Mean, phi 1.32 1.90 1.76
0.0035 0.088 3.50 170 2.41 2.41 84.30 Mean, in. 0.0158 0.0106 0.0116
0.0029 0.074 3.75 200 2.06 2.06 86.36 Mean, mm 0.400 0.268 0.296
0.0025 0.063 4.00 230 1.74 1.74 88.10
0.0021 0.053 4.25 270 1.47 1.47 89.57 Sorting 2.052 1.569 1.695

0.00174 0.0442 4.50 325 1.25 1.25 90.82 Skewness 0.875 0.272 0.360
0.00146 0.0372 4.75 400 1.08 1.08 91.90 Kurtosis 0.272 0.916 1.188
0.00123 0.0313 5.00 450 0.93 0.93 92.83 Grain Size Description Fine sand
0.000986 0.0250 5.32 500 0.99 0.99 93.82 (ASTM-USCS Scale) (based on Mean from Trask)
0.000790 0.0201 5.64 635 0.80 0.80 94.62
0.000615 0.0156 6.00 0.74 0.74 95.36 Description Retained Weight
0.000435 0.0110 6.50 0.84 0.84 96.20 on Sieve # Percent
0.000308 0.00781 7.00 0.71 0.71 96.91 Gravel 4 0.00
0.000197 0.00500 7.65 0.79 0.79 97.70 Coarse Sand 10 0.00
0.000077 0.00195 9.00 1.25 1.25 98.95 Medium Sand 40 44.83
0.000038 0.000977 10.00 0.64 0.64 99.59 Fine Sand 200 41.53
0.000019 0.000488 11.00 0.37 0.37 99.96 Silt >0.005 mm 11.34
0.000015 0.000375 11.38 0.04 0.04 100.00 Clay <0.005 mm 2.30
TOTALS 100.00 100.00 100.00 Total 100
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PTS Laboratories, Inc. Particle Size Analysis - ASTM D422M

Client: RETEC/ENSR PTS File No: 37769
Project: North Lake Union Sample ID: GP-09R1-9.0-9.5
Project No: 05570028-360 Depth, ft: 9.25

U.S. Sample Incremental Cumulative Cumulative Weight Percent greater than
Opening Phi of Sieve Weight Weight, Weight, Weight Phi Particle Size

Inches Millimeters Screen No. grams percent percent percent Value Inches Millimeters
0.9844 25.002 -4.64 1 0.00 0.00 0.00 5 -1.46 0.1081 2.745
0.4922 12.501 -3.64 1/2 0.00 0.00 0.00 10 -0.98 0.0777 1.973
0.3740 9.500 -3.25 3/8 0.00 0.00 0.00 16 -0.66 0.0621 1.578
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 25 -0.23 0.0463 1.175
0.1873 4.757 -2.25 4 0.00 0.00 0.00 40 0.44 0.0290 0.737
0.1324 3.364 -1.75 6 0.25 2.02 2.02 50 0.98 0.0200 0.509
0.0787 2.000 -1.00 10 0.94 7.61 9.64 60 1.53 0.0137 0.347
0.0557 1.414 -0.50 14 1.15 9.31 18.95 75 2.62 0.0064 0.162
0.0394 1.000 0.00 18 1.40 11.34 30.28 84 3.54 0.0034 0.086
0.0278 0.707 0.50 25 1.36 11.01 41.30 90 4.33 0.0020 0.050
0.0197 0.500 1.00 35 1.13 9.15 50.45 95 3.06 0.0047 0.120
0.0166 0.420 1.25 40 0.58 4.70 55.14
0.0139 0.354 1.50 45 0.55 4.45 59.60 Measure Trask Inman Folk-Ward
0.0098 0.250 2.00 60 0.98 7.94 67.53 Median, phi 0.98 0.98 0.98
0.0070 0.177 2.50 80 0.74 5.99 73.52 Median, in. 0.0200 0.0200 0.0200
0.0049 0.125 3.00 120 0.75 6.07 79.60 Median, mm 0.509 0.509 0.509
0.0029 0.074 3.75 200 0.76 6.15 85.75
0.0021 0.053 4.25 270 0.47 3.81 89.55 Mean, phi 0.58 1.44 1.28
0.0015 0.037 4.75 400 0.33 2.67 92.23 Mean, in. 0.0263 0.0145 0.0162

PAN 0.96 7.77 100.00 Mean, mm 0.669 0.369 0.410
Sorting 2.690 2.098 1.732
Skewness 0.859 0.221 0.071
Kurtosis 0.263 0.076 0.648
Grain Size Description Medium sand

(ASTM-USCS Scale) (based on Mean from Trask)

Description Retained Weight
on Sieve # Percent

Gravel 4 0.00
Coarse Sand 10 9.64
Medium Sand 40 45.51

Fine Sand 200 30.61
Silt/Clay <200 14.25

TOTALS 12.35 100.00 100.00 Total 100
 © PTS Laboratories, Inc. Phone: (562) 907-3607 Fax: (562) 907-3610
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PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M

Client: RETEC/ENSR PTS File No: 37769
Project: North Lake Union Sample ID: GP-09R1-11.0-11.5
Project No: 05570028-360 Depth, ft: 11.05

Sample Increment Cumulative Cumulative Weight Percent greater than
Opening Phi of U.S. Weight, Weight, Weight, Weight Phi Particle Size

Inches Millimeters Screen No. grams percent percent percent Value Inches Millimeters
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 -0.21 0.0456 1.157
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 0.02 0.0387 0.983
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 0.29 0.0322 0.818
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 0.57 0.0264 0.672
0.0468 1.189 -0.25 16 4.17 4.17 4.17 40 1.02 0.0195 0.495
0.0331 0.841 0.25 20 10.60 10.60 14.77 50 1.36 0.0153 0.390
0.0278 0.707 0.50 25 7.71 7.71 22.48 60 1.74 0.0118 0.300
0.0234 0.595 0.75 30 8.48 8.48 30.96 75 2.54 0.0068 0.172
0.0197 0.500 1.00 35 8.54 8.54 39.51 84 3.29 0.0040 0.103
0.0166 0.420 1.25 40 7.91 7.91 47.42 90 4.18 0.0022 0.055
0.0139 0.354 1.50 45 5.87 5.87 53.29 95 5.78 0.0007 0.018
0.0117 0.297 1.75 50 7.01 7.01 60.30
0.0098 0.250 2.00 60 5.21 5.21 65.51 Measure Trask Inman Folk-Ward
0.0083 0.210 2.25 70 4.68 4.68 70.19 Median, phi 1.36 1.36 1.36
0.0070 0.177 2.50 80 4.21 4.21 74.40 Median, in. 0.0153 0.0153 0.0153
0.0059 0.149 2.75 100 3.67 3.67 78.07 Median, mm 0.390 0.390 0.390
0.0049 0.125 3.00 120 3.08 3.08 81.15
0.0041 0.105 3.25 140 2.55 2.55 83.70 Mean, phi 1.25 1.79 1.64
0.0035 0.088 3.50 170 2.12 2.12 85.82 Mean, in. 0.0166 0.0114 0.0126
0.0029 0.074 3.75 200 1.77 1.77 87.59 Mean, mm 0.422 0.290 0.320
0.0025 0.063 4.00 230 1.49 1.49 89.08
0.0021 0.053 4.25 270 1.26 1.26 90.34 Sorting 1.977 1.498 1.657

0.00174 0.0442 4.50 325 1.08 1.08 91.42 Skewness 0.872 0.285 0.381
0.00146 0.0372 4.75 400 0.92 0.92 92.34 Kurtosis 0.269 1.002 1.249
0.00123 0.0313 5.00 450 0.79 0.79 93.13 Grain Size Description Fine sand
0.000986 0.0250 5.32 500 0.86 0.86 93.99 (ASTM-USCS Scale) (based on Mean from Trask)
0.000790 0.0201 5.64 635 0.73 0.73 94.72
0.000615 0.0156 6.00 0.69 0.69 95.41 Description Retained Weight
0.000435 0.0110 6.50 0.81 0.81 96.22 on Sieve # Percent
0.000308 0.00781 7.00 0.72 0.72 96.94 Gravel 4 0.00
0.000197 0.00500 7.65 0.82 0.82 97.76 Coarse Sand 10 0.00
0.000077 0.00195 9.00 1.26 1.26 99.02 Medium Sand 40 47.42
0.000038 0.000977 10.00 0.60 0.60 99.62 Fine Sand 200 40.18
0.000019 0.000488 11.00 0.34 0.34 99.96 Silt >0.005 mm 10.17
0.000015 0.000375 11.38 0.04 0.04 100.00 Clay <0.005 mm 2.24
TOTALS 100.00 100.00 100.00 Total 100
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PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M

Client: RETEC/ENSR PTS File No: 37769
Project: North Lake Union Sample ID: GP-09R1-11.0-11.5
Project No: 05570028-360 Depth, ft: 11.35

Sample Increment Cumulative Cumulative Weight Percent greater than
Opening Phi of U.S. Weight, Weight, Weight, Weight Phi Particle Size

Inches Millimeters Screen No. grams percent percent percent Value Inches Millimeters
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 -0.83 0.0698 1.773
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 -0.65 0.0619 1.572
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 -0.44 0.0536 1.361
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 -0.15 0.0438 1.112
0.0468 1.189 -0.25 16 21.60 21.61 21.61 40 0.28 0.0324 0.824
0.0331 0.841 0.25 20 17.50 17.51 39.12 50 0.64 0.0253 0.642
0.0278 0.707 0.50 25 7.41 7.41 46.53 60 1.11 0.0183 0.464
0.0234 0.595 0.75 30 6.21 6.21 52.74 75 2.08 0.0093 0.237
0.0197 0.500 1.00 35 5.27 5.27 58.02 84 2.81 0.0056 0.143
0.0166 0.420 1.25 40 4.62 4.62 62.64 90 3.56 0.0033 0.085
0.0139 0.354 1.50 45 3.47 3.47 66.11 95 4.83 0.0014 0.035
0.0117 0.297 1.75 50 4.37 4.37 70.48
0.0098 0.250 2.00 60 3.49 3.49 73.97 Measure Trask Inman Folk-Ward
0.0083 0.210 2.25 70 3.34 3.34 77.32 Median, phi 0.64 0.64 0.64
0.0070 0.177 2.50 80 3.18 3.18 80.50 Median, in. 0.0253 0.0253 0.0253
0.0059 0.149 2.75 100 2.91 2.91 83.41 Median, mm 0.642 0.642 0.642
0.0049 0.125 3.00 120 2.50 2.50 85.91
0.0041 0.105 3.25 140 2.06 2.06 87.97 Mean, phi 0.57 1.18 1.00
0.0035 0.088 3.50 170 1.68 1.68 89.65 Mean, in. 0.0266 0.0173 0.0197
0.0029 0.074 3.75 200 1.40 1.40 91.05 Mean, mm 0.675 0.441 0.500
0.0025 0.063 4.00 230 1.19 1.19 92.24
0.0021 0.053 4.25 270 1.01 1.01 93.25 Sorting 2.166 1.627 1.670

0.00174 0.0442 4.50 325 0.85 0.85 94.10 Skewness 0.800 0.334 0.407
0.00146 0.0372 4.75 400 0.71 0.71 94.81 Kurtosis 0.294 0.738 1.039
0.00123 0.0313 5.00 450 0.60 0.60 95.41 Grain Size Description Medium sand
0.000986 0.0250 5.32 500 0.65 0.65 96.07 (ASTM-USCS Scale) (based on Mean from Trask)
0.000790 0.0201 5.64 635 0.53 0.53 96.60
0.000615 0.0156 6.00 0.47 0.47 97.07 Description Retained Weight
0.000435 0.0110 6.50 0.54 0.54 97.61 on Sieve # Percent
0.000308 0.00781 7.00 0.46 0.46 98.07 Gravel 4 0.00
0.000197 0.00500 7.65 0.51 0.51 98.58 Coarse Sand 10 0.00
0.000077 0.00195 9.00 0.79 0.79 99.37 Medium Sand 40 62.64
0.000038 0.000977 10.00 0.39 0.39 99.76 Fine Sand 200 28.41
0.000019 0.000488 11.00 0.22 0.22 99.98 Silt >0.005 mm 7.52
0.000015 0.000375 11.38 0.02 0.02 100.00 Clay <0.005 mm 1.42
TOTALS 100.00 100.00 100.00 Total 100
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PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M

Client: RETEC/ENSR PTS File No: 37769
Project: North Lake Union Sample ID: GP-11-21.0-21.5
Project No: 05570028-360 Depth, ft: 21.05

Sample Increment Cumulative Cumulative Weight Percent greater than
Opening Phi of U.S. Weight, Weight, Weight, Weight Phi Particle Size

Inches Millimeters Screen No. grams percent percent percent Value Inches Millimeters
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 1.16 0.0176 0.447
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 1.62 0.0128 0.326
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 1.92 0.0104 0.265
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 2.24 0.0084 0.212
0.0468 1.189 -0.25 16 0.07 0.07 0.07 40 2.64 0.0063 0.161
0.0331 0.841 0.25 20 0.76 0.76 0.83 50 2.90 0.0053 0.134
0.0278 0.707 0.50 25 0.58 0.58 1.41 60 3.20 0.0043 0.109
0.0234 0.595 0.75 30 0.86 0.86 2.27 75 3.87 0.0027 0.068
0.0197 0.500 1.00 35 1.42 1.42 3.69 84 4.73 0.0015 0.038
0.0166 0.420 1.25 40 2.03 2.03 5.72 90 6.08 0.0006 0.015
0.0139 0.354 1.50 45 2.24 2.24 7.96 95 7.72 0.0002 0.005
0.0117 0.297 1.75 50 4.36 4.36 12.32
0.0098 0.250 2.00 60 5.54 5.54 17.86 Measure Trask Inman Folk-Ward
0.0083 0.210 2.25 70 7.57 7.57 25.43 Median, phi 2.90 2.90 2.90
0.0070 0.177 2.50 80 9.22 9.22 34.64 Median, in. 0.0053 0.0053 0.0053
0.0059 0.149 2.75 100 9.85 9.85 44.49 Median, mm 0.134 0.134 0.134
0.0049 0.125 3.00 120 9.22 9.22 53.71
0.0041 0.105 3.25 140 7.91 7.91 61.62 Mean, phi 2.83 3.33 3.18
0.0035 0.088 3.50 170 6.44 6.44 68.06 Mean, in. 0.0055 0.0039 0.0043
0.0029 0.074 3.75 200 5.08 5.08 73.14 Mean, mm 0.140 0.100 0.110
0.0025 0.063 4.00 230 3.93 3.93 77.07
0.0021 0.053 4.25 270 3.00 3.00 80.07 Sorting 1.761 1.409 1.698

0.00174 0.0442 4.50 325 2.27 2.27 82.34 Skewness 0.899 0.302 0.386
0.00146 0.0372 4.75 400 1.77 1.77 84.11 Kurtosis 0.231 1.326 1.646
0.00123 0.0313 5.00 450 1.46 1.46 85.57 Grain Size Description Fine sand
0.000986 0.0250 5.32 500 1.56 1.56 87.13 (ASTM-USCS Scale) (based on Mean from Trask)
0.000790 0.0201 5.64 635 1.32 1.32 88.45
0.000615 0.0156 6.00 1.28 1.28 89.73 Description Retained Weight
0.000435 0.0110 6.50 1.66 1.66 91.39 on Sieve # Percent
0.000308 0.00781 7.00 1.59 1.59 92.98 Gravel 4 0.00
0.000197 0.00500 7.65 1.87 1.87 94.85 Coarse Sand 10 0.00
0.000077 0.00195 9.00 2.91 2.91 97.76 Medium Sand 40 5.72
0.000038 0.000977 10.00 1.37 1.37 99.13 Fine Sand 200 67.42
0.000019 0.000488 11.00 0.79 0.79 99.92 Silt >0.005 mm 21.71
0.000015 0.000375 11.38 0.08 0.08 100.00 Clay <0.005 mm 5.15
TOTALS 100.00 100.00 100.00 Total 100
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PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M

Client: RETEC/ENSR PTS File No: 37769
Project: North Lake Union Sample ID: GP-11R3-12.0-12.5
Project No: 05570028-360 Depth, ft: 12.05

Sample Increment Cumulative Cumulative Weight Percent greater than
Opening Phi of U.S. Weight, Weight, Weight, Weight Phi Particle Size

Inches Millimeters Screen No. grams percent percent percent Value Inches Millimeters
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 -0.70 0.0637 1.619
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 -0.39 0.0516 1.311
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 -0.10 0.0422 1.071
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 0.27 0.0327 0.831
0.0468 1.189 -0.25 16 12.30 12.30 12.30 40 0.91 0.0210 0.533
0.0331 0.841 0.25 20 12.30 12.30 24.60 50 1.46 0.0143 0.364
0.0278 0.707 0.50 25 6.09 6.09 30.69 60 2.09 0.0092 0.234
0.0234 0.595 0.75 30 5.82 5.82 36.51 75 3.27 0.0041 0.103
0.0197 0.500 1.00 35 5.52 5.52 42.03 84 4.38 0.0019 0.048
0.0166 0.420 1.25 40 4.97 4.97 47.00 90 5.74 0.0007 0.019
0.0139 0.354 1.50 45 3.62 3.62 50.62 95 7.45 0.0002 0.006
0.0117 0.297 1.75 50 4.44 4.44 55.06
0.0098 0.250 2.00 60 3.62 3.62 58.68 Measure Trask Inman Folk-Ward
0.0083 0.210 2.25 70 3.56 3.56 62.24 Median, phi 1.46 1.46 1.46
0.0070 0.177 2.50 80 3.43 3.43 65.67 Median, in. 0.0143 0.0143 0.0143
0.0059 0.149 2.75 100 3.26 3.26 68.93 Median, mm 0.364 0.364 0.364
0.0049 0.125 3.00 120 3.06 3.06 71.99
0.0041 0.105 3.25 140 2.78 2.78 74.77 Mean, phi 1.10 2.14 1.91
0.0035 0.088 3.50 170 2.47 2.47 77.24 Mean, in. 0.0184 0.0089 0.0105
0.0029 0.074 3.75 200 2.22 2.22 79.46 Mean, mm 0.467 0.227 0.266
0.0025 0.063 4.00 230 2.02 2.02 81.48
0.0021 0.053 4.25 270 1.77 1.77 83.25 Sorting 2.836 2.238 2.353

0.00174 0.0442 4.50 325 1.50 1.50 84.74 Skewness 0.805 0.304 0.388
0.00146 0.0372 4.75 400 1.27 1.27 86.01 Kurtosis 0.282 0.821 1.110
0.00123 0.0313 5.00 450 1.13 1.13 87.14 Grain Size Description Medium sand
0.000986 0.0250 5.32 500 1.32 1.32 88.46 (ASTM-USCS Scale) (based on Mean from Trask)
0.000790 0.0201 5.64 635 1.20 1.20 89.66
0.000615 0.0156 6.00 1.20 1.20 90.86 Description Retained Weight
0.000435 0.0110 6.50 1.53 1.53 92.39 on Sieve # Percent
0.000308 0.00781 7.00 1.44 1.44 93.83 Gravel 4 0.00
0.000197 0.00500 7.65 1.66 1.66 95.49 Coarse Sand 10 0.00
0.000077 0.00195 9.00 2.49 2.49 97.98 Medium Sand 40 47.00
0.000038 0.000977 10.00 1.17 1.17 99.15 Fine Sand 200 32.46
0.000019 0.000488 11.00 0.76 0.76 99.91 Silt >0.005 mm 16.04
0.000015 0.000375 11.38 0.09 0.09 100.00 Clay <0.005 mm 4.51
TOTALS 100.00 100.00 100.00 Total 100
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PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M

Client: RETEC/ENSR PTS File No: 37769
Project: North Lake Union Sample ID: GP-12R1-11.0-11.5
Project No: 05570028-360 Depth, ft: 11.05

Sample Increment Cumulative Cumulative Weight Percent greater than
Opening Phi of U.S. Weight, Weight, Weight, Weight Phi Particle Size

Inches Millimeters Screen No. grams percent percent percent Value Inches Millimeters
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 0.45 0.0288 0.732
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 0.85 0.0218 0.555
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 1.18 0.0174 0.442
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 1.61 0.0129 0.328
0.0468 1.189 -0.25 16 0.88 0.88 0.88 40 2.18 0.0087 0.221
0.0331 0.841 0.25 20 2.45 2.45 3.33 50 2.54 0.0068 0.172
0.0278 0.707 0.50 25 2.08 2.08 5.41 60 2.94 0.0051 0.130
0.0234 0.595 0.75 30 2.95 2.95 8.36 75 3.87 0.0027 0.068
0.0197 0.500 1.00 35 4.10 4.10 12.46 84 4.97 0.0013 0.032
0.0166 0.420 1.25 40 4.99 4.99 17.45 90 6.26 0.0005 0.013
0.0139 0.354 1.50 45 4.59 4.59 22.04 95 7.76 0.0002 0.005
0.0117 0.297 1.75 50 6.80 6.80 28.84
0.0098 0.250 2.00 60 6.33 6.33 35.17 Measure Trask Inman Folk-Ward
0.0083 0.210 2.25 70 6.82 6.82 41.99 Median, phi 2.54 2.54 2.54
0.0070 0.177 2.50 80 6.99 6.99 48.98 Median, in. 0.0068 0.0068 0.0068
0.0059 0.149 2.75 100 6.59 6.59 55.57 Median, mm 0.172 0.172 0.172
0.0049 0.125 3.00 120 5.74 5.74 61.31
0.0041 0.105 3.25 140 4.83 4.83 66.14 Mean, phi 2.34 3.07 2.90
0.0035 0.088 3.50 170 4.06 4.06 70.20 Mean, in. 0.0078 0.0047 0.0053
0.0029 0.074 3.75 200 3.42 3.42 73.63 Mean, mm 0.198 0.119 0.134
0.0025 0.063 4.00 230 2.88 2.88 76.51
0.0021 0.053 4.25 270 2.42 2.42 78.93 Sorting 2.189 1.897 2.056

0.00174 0.0442 4.50 325 2.03 2.03 80.96 Skewness 0.870 0.283 0.356
0.00146 0.0372 4.75 400 1.72 1.72 82.68 Kurtosis 0.239 0.925 1.325
0.00123 0.0313 5.00 450 1.49 1.49 84.17 Grain Size Description Fine sand
0.000986 0.0250 5.32 500 1.71 1.71 85.88 (ASTM-USCS Scale) (based on Mean from Trask)
0.000790 0.0201 5.64 635 1.55 1.55 87.43
0.000615 0.0156 6.00 1.55 1.55 88.98 Description Retained Weight
0.000435 0.0110 6.50 1.96 1.96 90.94 on Sieve # Percent
0.000308 0.00781 7.00 1.80 1.80 92.74 Gravel 4 0.00
0.000197 0.00500 7.65 2.02 2.02 94.76 Coarse Sand 10 0.00
0.000077 0.00195 9.00 2.93 2.93 97.69 Medium Sand 40 17.45
0.000038 0.000977 10.00 1.37 1.37 99.06 Fine Sand 200 56.17
0.000019 0.000488 11.00 0.85 0.85 99.91 Silt >0.005 mm 21.13
0.000015 0.000375 11.38 0.09 0.09 100.00 Clay <0.005 mm 5.24
TOTALS 100.00 100.00 100.00 Total 100
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PTS Laboratories, Inc. Particle Size Analysis - ASTM D4464M

Client: RETEC/ENSR PTS File No: 37769
Project: North Lake Union Sample ID: GP-12R1-23.5-24.0
Project No: 05570028-360 Depth, ft: 23.8

Sample Increment Cumulative Cumulative Weight Percent greater than
Opening Phi of U.S. Weight, Weight, Weight, Weight Phi Particle Size

Inches Millimeters Screen No. grams percent percent percent Value Inches Millimeters
0.2500 6.351 -2.67 1/4 0.00 0.00 0.00 5 -0.05 0.0409 1.038
0.1873 4.757 -2.25 4 0.00 0.00 0.00 10 0.29 0.0322 0.818
0.1324 3.364 -1.75 6 0.00 0.00 0.00 16 0.61 0.0258 0.655
0.0787 2.000 -1.00 10 0.00 0.00 0.00 25 1.08 0.0187 0.474
0.0468 1.189 -0.25 16 2.24 2.24 2.24 40 1.93 0.0104 0.263
0.0331 0.841 0.25 20 7.02 7.02 9.26 50 2.39 0.0075 0.191
0.0278 0.707 0.50 25 4.60 4.60 13.86 60 2.81 0.0056 0.142
0.0234 0.595 0.75 30 4.84 4.84 18.70 75 3.63 0.0032 0.081
0.0197 0.500 1.00 35 4.89 4.89 23.59 84 4.50 0.0017 0.044
0.0166 0.420 1.25 40 4.65 4.65 28.24 90 5.63 0.0008 0.020
0.0139 0.354 1.50 45 3.63 3.63 31.87 95 7.24 0.0003 0.007
0.0117 0.297 1.75 50 4.91 4.91 36.78
0.0098 0.250 2.00 60 4.59 4.59 41.37 Measure Trask Inman Folk-Ward
0.0083 0.210 2.25 70 5.30 5.30 46.67 Median, phi 2.39 2.39 2.39
0.0070 0.177 2.50 80 5.91 5.91 52.58 Median, in. 0.0075 0.0075 0.0075
0.0059 0.149 2.75 100 6.05 6.05 58.63 Median, mm 0.191 0.191 0.191
0.0049 0.125 3.00 120 5.60 5.60 64.23
0.0041 0.105 3.25 140 4.87 4.87 69.10 Mean, phi 1.85 2.56 2.50
0.0035 0.088 3.50 170 4.13 4.13 73.23 Mean, in. 0.0109 0.0067 0.0070
0.0029 0.074 3.75 200 3.47 3.47 76.70 Mean, mm 0.278 0.170 0.177
0.0025 0.063 4.00 230 2.90 2.90 79.60
0.0021 0.053 4.25 270 2.40 2.40 82.00 Sorting 2.421 1.945 2.078

0.00174 0.0442 4.50 325 1.99 1.99 83.99 Skewness 1.028 0.085 0.208
0.00146 0.0372 4.75 400 1.67 1.67 85.66 Kurtosis 0.247 0.876 1.172
0.00123 0.0313 5.00 450 1.44 1.44 87.10 Grain Size Description Fine sand
0.000986 0.0250 5.32 500 1.59 1.59 88.69 (ASTM-USCS Scale) (based on Mean from Trask)
0.000790 0.0201 5.64 635 1.37 1.37 90.06
0.000615 0.0156 6.00 1.31 1.31 91.37 Description Retained Weight
0.000435 0.0110 6.50 1.60 1.60 92.97 on Sieve # Percent
0.000308 0.00781 7.00 1.43 1.43 94.40 Gravel 4 0.00
0.000197 0.00500 7.65 1.58 1.58 95.98 Coarse Sand 10 0.00
0.000077 0.00195 9.00 2.28 2.28 98.26 Medium Sand 40 28.24
0.000038 0.000977 10.00 1.04 1.04 99.30 Fine Sand 200 48.46
0.000019 0.000488 11.00 0.63 0.63 99.93 Silt >0.005 mm 19.28
0.000015 0.000375 11.38 0.07 0.07 100.00 Clay <0.005 mm 4.02
TOTALS 100.00 100.00 100.00 Total 100

 © PTS Laboratories, Inc. Phone: (562) 907-3607 Fax: (562) 907-3610
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PTS Laboratories, Inc. Particle Size Analysis - ASTM D422M

Client: RETEC/ENSR PTS File No: 37769
Project: North Lake Union Sample ID: GP-12R1-25.0-25.25
Project No: 05570028-360 Depth, ft: 25.05

U.S. Sample Incremental Cumulative Cumulative Weight Percent greater than
Opening Phi of Sieve Weight Weight, Weight, Weight Phi Particle Size

Inches Millimeters Screen No. grams percent percent percent Value Inches Millimeters
0.9844 25.002 -4.64 1 0.00 0.00 0.00 5 -2.55 0.2303 5.850
0.4922 12.501 -3.64 1/2 0.00 0.00 0.00 10 -2.19 0.1791 4.549
0.3740 9.500 -3.25 3/8 0.00 0.00 0.00 16 -1.67 0.1256 3.190
0.2500 6.351 -2.67 1/4 0.66 3.31 3.31 25 -0.91 0.0739 1.878
0.1873 4.757 -2.25 4 1.18 5.93 9.24 40 0.27 0.0327 0.831
0.1324 3.364 -1.75 6 1.17 5.88 15.12 50 0.88 0.0214 0.543
0.0787 2.000 -1.00 10 1.72 8.64 23.76 60 1.38 0.0152 0.385
0.0557 1.414 -0.50 14 1.36 6.83 30.59 75 2.17 0.0087 0.221
0.0394 1.000 0.00 18 1.11 5.58 36.16 84 2.87 0.0054 0.137
0.0278 0.707 0.50 25 1.43 7.18 43.35 90 3.69 0.0031 0.078
0.0197 0.500 1.00 35 1.74 8.74 52.08 95 4.69 0.0015 0.039
0.0166 0.420 1.25 40 1.01 5.07 57.16
0.0139 0.354 1.50 45 1.13 5.68 62.83 Measure Trask Inman Folk-Ward
0.0098 0.250 2.00 60 1.94 9.74 72.58 Median, phi 0.88 0.88 0.88
0.0070 0.177 2.50 80 1.38 6.93 79.51 Median, in. 0.0214 0.0214 0.0214
0.0049 0.125 3.00 120 1.21 6.08 85.59 Median, mm 0.543 0.543 0.543
0.0029 0.074 3.75 200 0.96 4.82 90.41
0.0021 0.053 4.25 270 0.56 2.81 93.22 Mean, phi -0.07 0.60 0.69
0.0015 0.037 4.75 400 0.40 2.01 95.23 Mean, in. 0.0413 0.0260 0.0244

PAN 0.95 4.77 100.00 Mean, mm 1.050 0.661 0.619
Sorting 2.912 2.272 2.233
Skewness 1.187 -0.124 -0.036
Kurtosis 0.185 0.594 0.962
Grain Size Description Medium sand

(ASTM-USCS Scale) (based on Mean from Trask)

Description Retained Weight
on Sieve # Percent

Gravel 4 9.24
Coarse Sand 10 14.52
Medium Sand 40 33.40

Fine Sand 200 33.25
Silt/Clay <200 9.59

TOTALS 19.91 100.00 100.00 Total 100
 © PTS Laboratories, Inc. Phone: (562) 907-3607 Fax: (562) 907-3610
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PTS File No: 37769
Client: RETEC/ENSR

PROJECT NAME: North Lake Union
PROJECT NO: 05570028-360

API RP 40 /
METHODS: ASTM D2216

SAMPLE MOISTURE DENSITY 
SAMPLE DEPTH, ORIENTATION CONTENT, BULK, GRAIN, AIR

ID. ft. (1) % weight g/cc g/cc TOTAL FILLED WATER NAPL

GP-05-7.5-8.0 7.6 H 49.6 0.75 1.80 58.3 21.1 25.1 38.8
GP-09RI-9.0-9.5 9.15 H 25.3 0.90 2.25 60.2 37.6 21.4 16.2

GP-11R3-12.0-12.5 12.45 H 26.9 0.97 2.25 57.1 40.9 8.7 19.5
GP-12R1-11.0-11.5 11.2 H 14.9 0.85 2.25 62.1 49.0 18.6 2.4

(ASTM D6836; Drainage Centrifugal Method: native sample, air displacing  NAPL and water)

PTS Laboratories

PHYSICAL PROPERTIES DATA - AIR/OIL/WATER CAPILLARY PRESSURE

SATURATIONS, % Pv (3)
POROSITY, %Vb (2) PORE FLUID

API RP 40 API RP 40API RP 40

Final (Post-Test) Saturations

(1) Sample Orientation: H = horizontal; V = vertical (2) Total Porosity = no pore fluids in  place; all interconnected pore channels; Air Filled = pore 
channels not occupied by pore fluids (3) Water = 0.9996 g/cc, Hydrocarbon = 1.000 g/cc;  Vb = Bulk Volume, cc; Pv = Pore Volume, cc; ND = Not 
Detected



PTS File No: 37769
Client: RETEC/ENSR

PROJECT NAME: North Lake Union
PROJECT NO: 05570028-360

API RP 40 /
METHODS: ASTM D2216

SAMPLE MOISTURE DENSITY 
SAMPLE DEPTH, ORIENTATION CONTENT, BULK, GRAIN, AIR

ID. ft. (1) % weight g/cc g/cc TOTAL FILLED WATER NAPL

GP-02-12.5-13.0 12.55 H 15.6 1.72 2.62 34.6 7.8 73.3 4.0
GP-09R1-11.0-11.5 11.25 H 77.1 0.71 2.15 66.8 12.1 77.0 4.8

GP-11-21.0-21.5 21.05 H 106.6 0.64 2.05 68.6 0.5 82.9 16.4
GP-11-22.5-23.0 22.7 H 74.9 0.74 2.03 63.4 7.8 80.0 7.7

GP-11R3-12.0-12.5 12.3 H 68.2 0.88 2.12 58.5 0.3 92.7 6.8
GP-12R1-25.0-25.25 25.15 H 18.2 1.71 2.59 34.1 3.3 85.8 4.6

(ASTM D6836; Imbibition Centrifugal Method: native sample, water displacing  air and NAPL)

PTS Laboratories

PHYSICAL PROPERTIES DATA - AIR/OIL/WATER CAPILLARY PRESSURE

SATURATIONS, % Pv (3)
POROSITY, %Vb (2) PORE FLUID

API RP 40 API RP 40API RP 40

Final (Post-Test) Saturations

(1) Sample Orientation: H = horizontal; V = vertical (2) Total Porosity = no pore fluids in  place; all interconnected pore channels; Air Filled = pore 
channels not occupied by pore fluids (3) Water = 0.9996 g/cc, Hydrocarbon = 1.000 g/cc;  Vb = Bulk Volume, cc; Pv = Pore Volume, cc; ND = Not 
Detected



PTS File No: 37769
Client: RETEC/ENSR

PROJECT NAME: North Lake Union
PROJECT NO: 05570028-360

API RP 40 /
METHODS: ASTM D2216 API RP 40

SAMPLE MOISTURE DENSITY TOTAL PORE FLUID
SAMPLE DEPTH, ORIENTATION CONTENT, BULK, GRAIN, AIR SATURATIONS (3),

ID. ft. (1) % weight g/cc g/cc TOTAL FILLED % Pv

GP-02-12.0-12.5 12.1 V 51.6 0.87 2.15 59.8 13.6 77.2

GP-04-9.25-9.5 9.35 V 88.6 0.73 2.23 67.2 1.3 98.1

GP-05-7.5-8.0 7.6 H 49.6 0.75 1.80 58.3 21.1 63.9

GP-05-14.5-15.0 14.65 V 103 0.66 2.21 70.2 2.3 96.8

GP-09RI-9.0-9.5 9.15 V 67.2 0.81 2.24 64.0 4.3 93.3

GP-11-21.0-21.5 21.2 V 99.3 0.65 2.11 69.1 2.3 96.7

GP-11R3-12.5-13.0 12.7 V 43.8 1.10 2.38 53.8 4.7 91.3

GP-12R1-25.0-25.25 25.15 H 18.2 1.71 2.59 34.1 3.3 90.4

PTS Laboratories

POROSITY, %Vb (2)
API RP 40 API RP 40

PHYSICAL PROPERTIES DATA - AIR/WATER CAPILLARY PRESSURE

(1) Sample Orientation: H = horizontal; V = vertical (2) Total Porosity = no pore fluids in  place; all interconnected pore channels; Air Filled = pore
channels not occupied by pore fluids (3) Water = 0.9996 g/cc;  Vb = Bulk Volume, cc; Pv = Pore Volume, cc; ND = Not Detect



 

 

SUB-ATTACHMENT 3D-1.4 
Floyd|Snider 2010 Waterway 19 Soil Grain Size Data 

















Analytical Resourcgs, Incorporated
Analytical Chemists and Consultants

September 24,2010

Allison Geiselbrecht
Floyd Snider, Inc.
601 Union Street, Suite 600
Seattle, WA 98101-2341

RE: Client Project: Phase 3: COS-GWSA 6020
ARI Job No: RK08

Dear Ms. Geiselbrecht:

Please find enclosed the Chain-of-Custody (COC) records, receipt documentation, and the final
analytical results for the samples'from the project referenced above. Analytical Resources, Inc.
(ARl) accepted three soil samples on August 23,2010 under ARI job number RKOB. Samples were
received within a short time of gampling and transferred to refrigerated storage until they could be
fogged on 08124110. For details regarding sample receipt, refer to the enclosed Cooler Receipt
Form.

The samples were analyzed for semivolatiles, TOC, grainsize, metals and aroclor PCBs as
requested on the COC.

Due to analyst error, surrogate was not added to the sample aliquots for PCB analysis. All samples
were re-extracted and re-analyzed within the recommended holding time for samples stored frozen.
Only the results for the re-extract are reported.

A matrix spike (MS) was prepared and analyzed for semivolatiles in conjunction with sample
VVW19-04-082310. Several compounds were outside of advisory control limits. LCS recoveries
were within limits. No corrective action is required for matrix QC.

A matrix spike (MS) was prepared and analyzed for total metals with sample VVW19-04-082310.
The percent recovery for zinc was high following the initial analysis of the MS. Since the percent
recovery was within acceptable QC limits for the corresponding LCS, it was concluded that the
sample matrix was the cause of the high MS recovery. No corrective actions were taken.

There were no further anomalies associated with these analyses.

An electronic copy of this report and all associated raw data will remain on file with ARl. Should you
have any questions or problems, feel free to contact me at your convenience.

Sincerely,

rNc.

Susan D. Dunnihoo
Director, Client Services
sue@arilabs.com
206-695-6207

Enclosures

cc: eFile RK08

SD/esj
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flE Analytical Resources, Incorporated

1t Analytical Chemists and Consultants Gooler Receipt Form

ARf client: F ,,.r, ,' f;rrc/n,n e,oi"aN^^., {TW( 3
Detivered by: Fed-Ex ues corri@d other:-
Tracking No: <-TD

COC No(s):

Assisned ARf Job *", F-KB
Preliminary Examination Phase:

Were intact, properly signed and dated custody seals attached to the outside of to cooler?

Were custody papers included with the cooler?

Were custody papers properly filled out (ink, signed, etc.) ... ...

Temperature of Coole(s) ('C) (recommended 2.0-6.0 'C for chemistry)........ l$E

YES

@
cse

Log-ln Phase:

Was a temperature blank included in the cooler?

What kind of packing material was used? ... Bubble Wrap @ Gel Packs Baggies Foam Block

Was sufficient ice used (if appropriate)? ... ... . .. ... ... ..

Were all bottles sealed in individual plastic bags?

Did all bottles arrive in good condition (unbroken)?

Were all bottle labels complete and legible?

Did the number of containers listed on COC match with the number of containers received? ................

Did all bottle labels and tags agree with custody papers?

Were all bottles used correct for the requested analyses?

Do any of the analyses (boftles) require preservation? (attach preservation sheet, excluding VOCs)...

Were all VOC vials free of air bubbles?

Was sufiicient amount of sample sent in each boftle? ...

Date VOC Trip Blank was made at ARI

WasSamp|eSp|itbyARl'@YESDate/Time:-Equipment:

samples Lossed by, N ,^r., 4ez//to ,,^"'
* Notify Project Manager of discrepancies or concems *

e9
NO

NO

r"rp c,,r, I o*, r7 fgq=-t U f/

YES

Paper

NA

Other:

Split by:

llss

@
@

NO

NO

NO

NO

NO

NO

NO

NO

YES

YES

e
cvEqd
d66
YES

YES

@

@
@
@

Complete custody forms and attach all

Sample lD on Bottle samDle lL, on u(Jt, SamDle lD on Bottle Sample lD on COC

Adclitional Alotes, Discrepancies, E Resorufions.'

By: Date:

> 4 mril

ilrs
Small ) "sm"

Peabubbles ) "pb"

Large ) "lg"
Headspace ) "hs"

0016F
3t2t10

Revision 014

#*i##: #####

Cooler Receipt Form



@ Analytical Resources, I ncorporated
Analytical Chemiss and Consultants

Cooler Temperature
Gompliance Form

Cooler Temperature Compliance Form
3l3l09
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Version OO0



@fl :i#LT:;:'Jlr:"T'.T[:Jft :""1

Data Reporting Qualifiers
Effective 711012009

lnorganic Data

B

N

NA

H

lndicates that the target analyte was not detected at the reported concentration

Duplicate RPD is not within established control limits

Reported value is less than the CRDL but > the Reporting Limit

Matrix Spike recovery not within established control limits

Not Applicable, analyte not spiked

The natural concentration of the spiked element is so much greater than the
concentration spiked that an accurate determination of spike recovery is not
possible

Analyte concentration is s5 times the Reporting Limit and the replicate control
limit defaults to t1 RL instead of the normal 20% RPD

Organic Data

Indicates that the target analyte was not detected at the reported concentration

Flagged value is not within established control limits

Analyte detected in an associated Method Blank at a concentration greater than
one-half of ARI's Reporting Limit or 5% of the regulatory limit or Soh of the
analyte concentration in the sample.

Estimated concentration when the value is less than ARI's established reporting
limits

The spiked compound was not detected due to sample extract dilution

Estimated concentration calculated for an analyte response above the valid
instrument calibration range. A dilution is required to obtain an accurate
quantification of the analyte.

lndicates a detected analyte with an initial or continuing calibration that does not
meet established acceptance criteria (<20%RSD, <20%oDrift or minimum RRF).

Indicates an analyte response that has saturated the detector. The calculated
concentration is not valid; a dilution is required to obtain valid quantification of
the analyte

U

*

U

*

D

E

o

Page 1 of 2
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Data Reporting Qualifiers
Effective 7r1012009

NA The flagged analyte was not analyzed for

NR Spiked compound recovery is not reported due to chromatographic interference

NS The flagged analyte was not spiked into the sample

M Estimated value for an analyte detected and confirmed by an analyst but with
low spectral match parameters. This flag is used only for GG-MS analyses

MZ The sample contains PCB congeners that do not match any standard Aroclor
pattern. The PCBs are identified and quantified as the Aroclor whose pattern
most ctosely matches that of the sample. The reported value is an estimate.

N The analysis indicates the presence of an analyte for which there is presumptive
evidence to make a "tentative identification'

Y The analyte is not detected at or above the reported concentration. The
reporting limit is raised due to chromatographic interference. The Y flag is
equivalent to the U flag with a raised reporting limit.

C The analyte was positively identified on only one of two chromatographic
columns. Chromatographic interference prevented a positive identification on
the second column

P The analyte was detected on both chromatographic columns but the quantified
values differ by >4O% RPD with no obvious chromatographic interference

Geotechnical Data

A The total of all fines fractions. This flag is used to report total fines when only
sieve analysis is requested and balances total grain size with sample weight.

F Samples were frozen prior to particle size determination

SM Sample matrix was not appropriate for the requested analysis. This normally
refers to samples contaminated with an organic product that interferes with the
sieving process and/or moisture content, porosity and saturation calculations

SS Sample did not contain the proportion of "fines" required to perform the pipette
portion of the grain size analYsis

W Weight of sample in some pipette aliquots was below the level required for
accurate weighting

Page2 ot 2
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J AAnalytical Resources, I ncorporated

-at Analytical Chemists and Consultants

Glient: Floyd Snider

Client Project: Phase 3

ARI Job No.: RK0B

Glient Proiect No.: COS-GWSA 6020

Case Narrative

1. Two samples were submitted on August 24,2010, and were in good
condition.
The samples were submitted for grain size distribution according to ASTM
D422. The samples were prepared according to ASTM D421.
An assumed specific gravity of 2.65 was used in the hydrometer calculations.
A standard milkshake mixer type device was used to disperse the fine fraction
sample.
One sample from this job, WW19-04-082310 was chosen for triplicate
analysis. The triplicate data can be found on the QA summary table.
The data is provided in summary tables and plots.
There were no further anomalies in the samples or test method.

2.

5.

3.
4.

6.
7.

Approved by: Date: f 7

4611 South 134th Place, Suite 100 . Tukwila WA 98168 . 206-695-620ffi*ffiF9wffi#lry



:<t
@

nn
o

@o

No
c!

@

oo
;

e?N
o

o
NN

qNN
NN

N

o
o?@N

N
N

N

NN
qN

N
Noo

N
o

N@
@

Ao

ooN
ts

@

o
No

oN

oo@
o

+
N

.q@
@@

N
fo

O
O

*N
o

NN
No

N
O

fto
N

oo
@o

tso

Fo
@o

FNo
Fo

so
o

oo
o

ots

A
o

oN

N
O

O

o
o

o

N
O

Oo

O

o

E.9Eo.NU
)o.9a

oN@oo3=

NNo==

a,NU
)o6=c

ooN
.q

xP
=

'=
'-: <

 
i

.;va 
F

-q5 
=

>
io 

E
'

=
tA

L:{a
v6

oi.roo(I

NNoNoFEaoEoEooEoF

ffiH
## r ffiffiffi*ffi#



o()s
No

N+
;

>
o)

NN
d

q
N

oLos
N

o
r;

ts*

oLas
+

+
N

o

NN
o

ost
F

G
=

3,t
s

NNNo
r

6
()

>
.o

o 
f 

=
>

 o;i
X

O

No6N

No
FN

oh

oaoiIs

aNo
N

o

hnN

6o
no

o

oNoN
()

GU
)E.=ox

oNYo
o

o
c!

$

()N

n
fo

c!
oN

oods
ixo
+

N
o

a

Eos

oNJo
N

N
o

qN

N$
A

ooo€)

s

$NNN
d

No

c=.E0)
o

ceEo.NoEo(!

oN==

NN==
ffiffiffiffi : #$ffiffiffi *

CEoLIo
^NXa

;=
E

;-w
 

e

.; 
..; s 

's
; 

E
=

 
.c

-tq 
r

ii@
YX

g
frCoon



oEooc-9o'6o6o.9E
.ooo'-F.2F

5Nn

No33

NNE

N@=
e

qEd>
u :

ot 
o

.\z 
o

o;o;9F
:

.q 
d,i

fr8
;.9;-F
E

O
<

6

F
+

F
4"ffiffi : ffiffiffiffi;A



o(f)

N@I!{-

Io)==+

ooo

o0,E.gctg.9E(E
o-

oooooooooooo

ueql Jau!J luacJod
ooooooooo
o)@

t-(c)tos(f)N
oo

oo

L{9o=oL!t.cttro=tt+
.

,|2oE6r(U
N

U
)

6.5oL(9

o)Eo

ll
I

I
I

I

/

,t/F

/

v

-z
{

4
,a7

//

o

tlII

F
?${ffi# : ffiffiffi5#



o(9c\l
@o

I
c\l
o

I
o)==

I-l.I

ooo

ooE.go-got|E
o-

oooooooooooo

ooc\o

ueql Jau!J luecJed
ooooooo
o)@

F
-@

tf)$(?)
oo

oo=6

Lo+
aoEoLE.C
!

go=-o.t2O
E

O
F

.N
a

|t,.=Gt(9

a,

g(,

II

?

/
/

,/

/

/

o

l--

ffiH
4ffiffi : ffiffi#*ffi*+













 

 

SUB-ATTACHMENT 3D-1.5 
GeoEngineers 2013 Supplemental Investigation 



Client: Geoengineers

Inventory Sheet

Cover Letter

Chain of Custody Documentation

Case Narrative, Data Qualifiers, Control Limits

Geotechnical Analysis

Report and Summary QC Forms

Geotechnical Raw Data

Analvst Notes and Raw Data

Table of Contents: ARI Job WN09

Ma:r02-2013
Date

Project: 0186-846-01,Task 1400 Gas Works Park

Page From: Page To:
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20 +'->

(

5i-

Signature



JIE Analytical Resources, lncorporated

-aU Analytical Chemists and Consultants

May 2,2O13

Zanna Satterwhite
GeoEngineers, Inc.
Plaza 600 Building
600 Stewart Street, Suite 1700
Seattle, WA 98101

RE: Client Project: Gas Works Park, 0186-846-01
ARI Job No.: WN09

Dear Zanna:

Please find enclosed the chain of custody records (cocs), sample receipt
documentation, and the final data package for samples from the project referenced above.

Sample receipt and details of these analyses are discussed in the Case Narrative.

An electronic copy of this package will remain on file with ARl. Should you have any
questions or problems, please feelfree to contact me at your convenience.

Sincerely,

ANALYTICAL RESOURCES. INC.

(206) 695-6214
cheronneo@ari labs. com
www.arilabs.com

cc: eFile: WN09

Enclosures

Page 1 of 52--
4611 South 134th Place, Suite 100 . Tukwila WA 98163 o 2O6-695-6200 . 206-695-62O1 fax
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JE Analytical Resources, Incorporated

at Analytical Chemrsts and Consultants Cooler Receipt Forrn

ARI Clrent

COC No(s)

Project Name

Dehvered by

Trackrng No

(;,ras v) orvt

Assrgned ARI Job No i-^r$.l x 4
Preliminary Examination Phase:

Were rntact, properly srgned and dated custody seals attached to the outsrde of to cooler? YES 6)
Were custody papers rncluded wrth the cooler? @t No

Were custody papers properly frlled out (rnk, srgned, etc ) . G NO

Temperature of Coole(s) ('C) (recommended 2 0-6 0 "C for chemrstry). US _
ff cooler temperature is out of comphance frtt out form 0o07oF ; o o-un n* 

'%2 
7f

coorerAccepte aoy ffV o^r" 4f e/ts ,,^. / ?A S-

YES

<& xq
NO

YES
Y€E

w
ry(FS
Y6
Y9
YES

YES

Gd
Splrt by

Was a temperature blank rncluded rn the cooler?

What kind of packrng material was used?

Was sufficrent ice used (if appropriate)? ..

Were all bottles sealed rn rndrvrdual plastrc bags? .

Drd all bottles arrive rn good condrtron (unbroken)?

Were all bottle labels complete and legrble?

Drd the number of contatners ltsted on COC match wrth the number of contarners recerved?

Drd all bottle labels and tags agree wrth custody papers? ...

Were all bottles used correct for the requested analvses? -..

Do any of the analyses (bottles) requrre preserv6l;sn? (attach preservatton sheet, excludrng VOCs)

Were all VOC vrals free of arr bubbles?

Was sufiicient amount of sample sent rn each bottle?

Date VOC Trrp Blank was made at ARI

Was Sample Splrt by ARI : C9

Samples Logged by:

zD
/\ o"r". (.1- 7 5-r] rm"

** Notify Project Manager of discrepancies or concems n

frcD,-
Bubble Wrap Wet lce Gel Packs B(ggyr! Foam Block Paoer Other

NO

NO

NO

NO

NO

NO

NO

NO

@
YES Date/Trme Equrpment

13rt

Sample lD on Bottle SamDle lD on COC Sample lD on Bottle Sample lD on COC

Additional Notes, Discrepancies, & Resolutions:

By' Date

mallAir*Abtes I I PedubolBs'
-'tltrrr | | 2-4mm.' . l;r r_lir o a

>.1 mra*{}a
Small ) "sm"

Peabubbles ) '(pb'

Large ) "lg"
Headspace ) "hs"

001 6F
3t2t10

Revision 014

8."-E$*""$trSf*a' d*,'effi ft F *'

Cooler Receiot Form



Case Narrative, Data Qualifi ers, Control Limits

ARI Job ID: WN09
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Jl E Analytical Resources, Incorporated
-aU Analytical Chemists and Consultants

Glient: GeoEngineers ARI Job No.: WN09

Client Project: Gas Works Park Glient Project No.: 0186-846-01,Task 1400

Case Narrative

1. Nineteen samples were submitted for analysis on April 18,2013.
2. Fourteen samples were submitted for grain size distribution according to

ASTM D422. The samples were prepared according to ASTM D421.
3. An assumed specific gravity of 2.65 was used in the hydrometer calculations.
4. A standard milkshake mixer type device was used to disperse the fine

fraction sample for one minute.
5. One sample from this job, MW32D 35.5-37', was chosen for triplicate

analysis. The triplicate data can be found on the QA summary table.
6. Due to the sandy nature of the samples, there was not enough fine material

to acquire accurate hydrometer readings. Samples MW32D 18.5-20.5',
MW32D 20.5-22.5' and GEO-214-16'required curve fitting between the sand
and silt fractions.

7. Five samples were submitted for percent finer than the No. 200 sieve. The
samples were run according to ASTM D1140.

8. The data is provided in summary tables and plots.
9. There were no further anomalies in the samples or test method.

Released by:

Reviewed or, -7161*^-^r-A (f"" cA*^^-
t ecnntctan ,

4611 south 134th Place, suite 100 . Tukwila wA 98168 . 206-695-6209,eq"ffi69frffib&p



Samp1e ID Cross Reference Report

ARI Job No: WN09
Client: Geoengineers

Project Event: O1B6-846-01,Task 1400
Project Name: Gas Works Park

ARI
LD.IS ID ldatrix SanpJ-e Date/Time \IIsR

#sffiSr!(o
INCORPOR'\TED

Sample ID
ARI

Lab ID

1. MW32D 8.5-10.5'
2. MW32D 22.5-24'
3. MW32D 26.5-28'
4. MW32D 42-43'
5. GEO-2 1,9-20.51
6. MW32D 10.5-12.5'
7 . MW32D 16.5-18'
8. MW32D 18.5-20.5'
9. MW32D 20.5-22.51
10. MW32D 28.5-30.5'
11. MW32D 35.5-37 ,

L2. GEO-3 15-17|
13. cEo-3 20-21,.5'
L4. GEO-2 9-10.5'
15. GEO-2 74-76'
)-6. GEO-2 24-261
17. GEO-2 34-36f
18. GEO-2 39-40.5'
19. GEO-2 44-44.51

WNO 94
WNO 9B
WNO 9C
WNO 9D
WNO 9E
WNO 9F
WNO 9G
WNO 9H
WNO9I
WNO 9J
WNO9K
WNO9L
WNO9M
WNO9N
WNO90
WNO 9P
WNO9Q
WNO 9R
WNO 95

IJ-U5.1 /
13-8518
13-8519
13-8520
13-8521
13-8522
13-8523
13-8524
13-8525
73-8526
13-8521
13-8528
13-8529
13-8530
13-8531
1 3-8 532
13-8s33
13-8534
13-8535

Soil-
Soil
Soil-
501t_
501.l-
Soi-I
501-,L
Soil-
50ar
Soil-
Soil-
Soi-l-
Soil-
50a1
501.l_
Soil
Soil-
Soil-
Soil-

17:05
17:05
17:05
17:05
17:05
17:05
17:05
17:05
17:05
17:05

04/L0/13
04/r0/1,3
04/1,0/13
04/r0/13
04/1,r/1,3
04/1,0/13
04/70/1,3
04/r0/13
04/1,0/13
04/r0/73
04/1.0/13
04/1.2/1,3
04/1,2/13
04/tr/1.3
04/1,1,/13
04/1,r/t3
04/1_1,/13
04/7r/13
04/17/73

04/1,8/1,3
04 /r8 /13
04/78/1,3
04/1,8/13
04/78/1.3
04/1.8/1.3
04/r8/73
04 /1.8 /13
04 /18 /73
04/1,8/13
04/1,8/1,3
04/r8/1.3
04/78/1,3
04/78/73
04/78/1,3
04/1,8/1,3
04/r8/1,3
04/18/13
04/18/13

17:05
17:05
17:05
17:05
17:05
17:05
17:05
17:05
17:05

lofL

F- F&FEF9.,-:

Printed 04/23/13 Paqe

qAffi-h#:



Geotechnical Analysis
Report and Summary QC Forms

ARI Job ID: WN09
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GEOTECHNICAL AIIAIYSIS DATA SHEET
Percent Fines by !{ethod ASl!{ D11{0

irsbffs*(o
INCORFORATED

Data Rel-ease Authori-zed:
Renorfecl:. O5/O1 /L3
Date Received: 04/1,8/L3
Page 1 of 1

C]-ient/
ARI ID

QC Report No: WNO9-Geoengineers
Project: Gas Works Park

0186-846-01,Task 1400

Date Anal.ysis
Saq>J.ed Matrix Date Result

MW32D 8.5-10.5'
wN09A 13-B5l_7

MW32D 22.5-24'
wN098 13-8518

MW32D 26.5-28'
wN09c 13-8519

MW32D 42-43'
wNO9D 13-8520

GRO-2 1,9-20.5',
wNO9E 13-852L

04/I0/I3 Soil 04/24/13 1,4:45 3.1

04/I0/I3 SoiL 04/24/13 1,4:45 8.3

04/70/I3 Soil- 04/24/1,3 1,4:45 20.5

04/1-0/L3 Soil- 04/24/13 14:45 6.1

04/11./73 Soil- 04/24/I3 74:45 10.8

Reported in Percent

Report for WNO9

F F+.Efft* - fi+G,G 6 -f3



GeoEngineers
Gas Works Park

0186-846-01,Task 1400

ASTM D1140

WN09

of Material Finer than #200 Sieve

Sample
ldentification

Initial Dry Mass
of Sample (g)

Percent Fines
(<#200 Sieve)

MW32D 8.5-10.5' 2t9.44 3.7
MW32D 22.5-24' 195.73 8.3
MW32D 26.5-28', 566.47 20.5
MW32D 42-43' 21.33 6.7
GEO-2 19-20.5' 278.47 10.8

$.,EFr#ffiffi'ft#-G€ 4
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Geotechnical Raw Data
Analyst Notes and Raw Data

ARI Job ID: WN09
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ANALYTICAL RESOURCES. INC.

Sieve/Hydrometer Particle Size Analysis - ASTM 04211422

ARI Job t'to.: W NCl ARI Sample lD.: Setup Date: 04'L4'Loi3
S

Method of size reduction: Sample tl Quartering [] Stockpile [{z Whole Sample []

Hygroscopic Moisture
Content

Tare Number k
Tare Weioht (o) s4

Wet Soil+ Tare (q) LS_zcl
Drv Soil + Tare (o) 25,2\

J&

Hydro Beaker: IaA Calgon Batch #:
Method of size reduction: Sample Splitter [ ]

Nq Calgon Oate: 0'l/zF/tt Technician:
olErtering tl stoct<pitffinote Sampte []

,n, Jo*4t29t2013 7', Technicie

Time A Time
Test

Cvlinder
Calgon
Blank

Temp
("c)

12:55:00 START
12:56:00 1 qD 6 LI
12:57:00 2 8.s (t LI
13:00:00 5 0s b ')_l

13:10:00 15 9n A LI
13:25:00 30 +s (-,

,1 rLI

13:55:00 60 7,D 6 Lt.5
17:05:00 250 '1.T (? 22-,6
12:55:00 1440 2 b 2tS

sieve Date: tt 
" 
3 w* ** 4 Technician:g\

Sieve Size Cumulative Weight (g)

Emptv Tare 1(). x t]{r,r
2" /Irr

1Y2'

1
aa

3t4" 10. tfa z- H-
1t2" Lt.'t v.

3/8', Z',Q(
H Art oz
#10 9^E. L'+
#20 lOtl. o4
HO ( rt,'3 6
#60 rl. sxt (s.
#100 t* l(
#200 fqI.W'L5R
Pan rqt .i8ll0lF-A

Rev.00l

Tare Number V.I
Tare Weiqht (q) to tT

Tare + Air-Dried Sample Weight (g)
(before #1 0 preparation) 220.8+

Hydro Test Sample Weight (g)
(not includino beaker weioht) Iro,eb

Tare + Oven-Dried #t0 Washed (s) f<S.t,'o
Tare + Oven-Dried #200 Washed (g)

(includino olus #10 material) tqr.g5



ARt Job No.: W N Dl ARI sample lD: K- L setup oate: A4'24 ''19t3 Initials:
Sample Description: <a nrl , ro<-L<-< , or I nn i c clebn's

ANALYTICAL RESOURCES, INC.

Sieve/Hydrometer Particle Size Analysis - ASTM 04211422

Method of size reduction: Sample Splitter [] Quartering [] Stockpile [.f Whole Sample []

Hygroscopic Moisture
Content

Tare Number L,Z
Tare Weiqht (s) l.st.

Wet Soil + Tare (q) 3c),no
Dry Soil + Tare (q) q0.bo

Hydro Beaker: Rtr Calgon Batch #:
Method of size reduction: Sample Splitter []

Sieve Date: s/rJr9
Sieve Analvsis

Sieve Set #: q Technician:-&

I l0lF-A
Rev.00l

2lta.k tTare + Air-Dried Sample Weight (g)

Hydro Test Sample Weight (g)

Tare + Oven-Dried #10 Washed
Tare + Oven-Dried #200 Washed (g)

Technician: ,L't,
Quartering [] Stockpile fl Whole Sample []

-

ruTechnician: ,*-(f

Time A Time
Test

Cvlinder
Calgon
Blank

Temp
("c)

13:02:00 START
13:03:00 1 q.0 6 /l

13:04:00 2 Q5 6 2_l

13:07:00 5 fiq 6 1-t
13:17:00 15 Bo 6 LI
13:32:00 30 ?s 6 zt
14:02:00 60 7.0 {-, 1_t.5

17:12:OO 250 + (o 22o
13:02:00 1440 a Io 2\S

Sieve Size Cumulative Weight (g)

Emotv Tare lir 06
2" {

1%"
1', v

3t4" re. c6
1t2', lrl .lti
3/8" ?{-' .,i I

#4 6A/++
#10 7-(,.Tq
#20 gq( ,
HO It4 ,7 {l t$<.r
#60 tSLl . ,1\
#100 t?q .8'
f200 K2,l{
Pan A\AL

E lr:#- . eGf*-*4fl



ARt Job t'to.: WN 01 ARt Sample rO.: K- 3 , Setup Date:
Sample O.""

04. L+'Zots tnitiats: H-

ANALYTICAL RESOURCES, INC.

Sieve/Hydrometer Particle Size Analysis - ASTM D4211422

Method of size reduction: Sample Splitter [] Quartering [] Stockpile [f Whole Sample []

Tare Number v-3
Tare Weiqht (s) t{) ?x

Tare + Air-Dried Sample Weight (g)
(before #1 0 preparation) L\5.2b

Hydro Test Sample Weight (g)
(not includino beaker weiqht) Iro.lt

Tare + Oven-Dried #10 Washed (s) +7.te7
Tare + Oven-Dried #200 Washed (g)

(includino olus #10 materiaD lls.g 6

Hygroscopic Moisture
Content

Tare Number Y,7
Tare Weiqht (q) .€l

Wet Soil+ Tare (o) 22.2'r>
Drv Soil + Tare (q) z7.t I

Hydro Beaker: 

"tr 
Calgon Batch #:

Method of size reduction: Sample Splitter [ ]

I l0lF-A
Rev.001

.t I2s4 Cagon e;i.s' 0'l /73 | t7 Technician:
Quartering [] Stockpile 1vf Wnorc Sample []

,14,

sieve Date: s/ tlt3 Sieve Analvsis A
Sieve Set #: 5 tecnnician: (6

13:10:00

13:11:00

13:14:00

Cumulative Weight (g)

5.Fbifftf.3



ANALYTICAL RESOURCES. INC.

Sieve/Hydrometer Particle Size Analysis - ASTM D4211422

ARl Job ruo.: W N 01 ARt Sampte rQ., F Setup oae: 0i .L4'LOt3 lnitials: &-
Sample Description: . o<'Lt Sond,S;ll -

Method of size reduction: Sampie Splitter [ ] Quartering [ ] Stockpile I I Whole Sample [f
Tare Number F

Tare Weioht (q) ln ,) Ll
Tare + Air-Dried Sample Weight (g)

before #1 0 oreparation) +bq v1
Hydro Test Sample Weight (g)
(not includinq beaker weight) lA<.21

Tare + Oven-Dried #10 Washed (q) 2q.s'.t
Tare + Oven-Dried #200 Washed (g)

(includins plus #10 materiaD 56t,5\
Hydro Beaker: T\n Calgon Batch #:

Method of size reduction: Sample Splitter []

*SAtutPve (oNSutnED

Hygroscopic Moisture
Content

Tare Number ffizt-
Tare Weiqht (q) Fe- l.K?

Wet Soil+ Tare (q) sD-{.,6
Drv Soil + Tare (q) 4q Lv

j
tY

Sieve Date: 5/r )tz
Sieve Analvsis

Sieve Set #: Technician: gsY

ll0lF-A
Rev.00l

1El Calgon oate: O4/2,€/t3 Technician: .,[/t
Quartering [] Stockpile pl Whole Sample il

tecn-cnnoian: ,,11r4t29t2013 2

Time A Time
Test

Cvlinder
Calgon
Blank

Temp
("c)

13:16:00 START
13:17:00 1 L3.0 L LI
13:18:00 2 1OD L, zt
13:21 :00 5 +.5 6 ?t
13:31:00 15 Ll.0 L LI
13:46:00 30 2.5 t-, 1,1.5

14:16:00 60 lt 0 A Ll,5
17:26:00 250 BS l" 270
13:16:00 1440 ? (? 2r.S

Cumulative Weight (g)



ANALYTICAL RESOURCES, INC.

Sieve/Hydrometer Particle Size Analysis - ASTM D4211422

ARI Job No.: V'JND1 ARlsample tD..: Q . Setup Date: 0+'24'Zot3 Initials:

Tare Number a
Tare Weiqht (q) .) '1

Tare + Air-Dried Sample Weight (g)
(before #1 0 preparation) r10.q0

Hydro Test Sample Weight (g)
(not includino beaker weiqht) 7l.tA

Tare + Oven-Dried #10 Washed (g) 6{8.Lt6
Tare + Oven-Dried #200 Washed (g)

(includino olus #10 material) l{0.60

& !*uPtz Corvsa,ta€v

Hygroscopic Moisture
Content

Tare Number 6
Tare Weisht (g) ,.5f

Wet Soil + Tare (q) ,/ \-?
DrY Soil + Tare (g) .3+

tt""*"* a[onDate: olfzg/s Technician:&
Method of size reduction: Sample Splitter [ ] Quartering [N Stockpile [ ] Whole Sample [ ]

Hvdrometer Analvsis|.53 Technician:

Time A Time
Test

Cvlinder
Calgon
Blank

Temp
('c)

13:23:00 START
13:24:00 1 41 0 L zl
13:25:00 2 78.O 6 7l
13:28:00 5 2b.O 6 zl
13:38:00 15 23.O h LI
13:53:00 30 20.o L 2t s
14:23:00 60 lB.0 b a.5
17:33:00 250 t+ (_- 22.o
13:23:00 1440 tc !; tr2 2\.5

J4

,- t. |,. 9jgY34!g!Y$, a .r
Sieve Date: tllJ 0 Sieve Set #: ) Technician:'jy\

Sieve Size Cumulative Weight (g)

Emotv Tare 10.-5 l_
2" (N

1%" +
1" (0.3?.

3t4" t,t..lY
112" i1.0q
3/8', {q- r
H 46.'

#10 sl1 .6 L
#20 In 4 ,f6
u0 It+.12
#60 l2-s, oS
#100 \t L"
#200 I IK.AL
Pan lc{0,9 |I l0lF-A

Rev.00l
F.i*c!ftd= ' -Gffi@i,.e *



ANALYTICAL RESOURCES. INC.

Sieve/Hydrometer Particle Size Analysis - ASTM D4211422

ARI sample lD.: H setup oate, 04'L4'LOl3 lnitials: lLb
Method of size :'sample Splifter [] Quartering [ ] Stockpile [] Whole Sample [tf

*seata.e. cDNtutuitD

Hydro Beaker: BH Calgon Batch #:
Method of size reduction: Sample Splitter []

Sieve Date: SlllSZ Sieve Set #:

27* Calgon oate 4/zti,lts Technician: &
Quartering [] Stockpile [ ] Whole Sample [J-

Sieve Analvsis ul 
Technician: JC\

Tare + Air-Dried Sample Weight (g)

Hydro Test Sample Weight (g)

Tare + Oven-Dried #10 Washed (g)

Tare + Oven-Dried #200 Washed (g)

Wet Soil+ Tare

Lts Technician: rt,t
Time A Time

Test
Cvlinder

Calgon
Blank

Temp
("c)

13:30:00 START
13:31:00 1 ---/-f5 (" zt
13:32:00 2 ? 0.0 (-, LI
13:35:00 5 10.0 6 -rla-l

13:45:00 15 t?.0 6 Lt5
14:00:00 30 150 6 Lt.5
14:30:00 60 I3,5 t 2t5
17:40:00 250 rz l" 22.o
13:30:00 1440 t 0.< (t 'Lr.5

Sieve Size Cumulative Weight (g)

Emptv Tare ld c't
2" A

1%"
1 ,y

314" t0 .tt'-l
1t2" Zq . 

C{G

3/8" L{ f. 9''Z-u l{If-{rF
#10 2.l5.LlY
#20 z9a:+t
u0 z+'r ., tY
#60 L$J L3
#100 Zq o .'5q-
#200 2 q 4.30
Pan 2_q g 1"1

iol.'ro z3-q"

l l0lF-A
Rev.00l * 0uxve$++,n1 NAs %ilr<d F rrcifff5,4*



ANALYTICAL RESOURCES, INC.

Sieve/Hydrometer Particle Size Analysis - ASTM D4211422

ARlJob r'ro.: WIID'1 ARI Sample lD.: I Setup oate 04'L* Lot3
Sampfe Description: <il*v ,coar<r 1(nd. vorlz<, rci-Levr4 Par*''c[Q,J i,

lnitials: be
Method of size : Sample Splitter il Quartering [ ]

.,)o?

Sieve Date:

[t]- Whole Sample []

Hygroscopic Moisture
Content

Tare Number J-
Tare Weiqht (q) t.Kz

Wet Soil+ Tare (o) \L.bL
Drv Soil + Tare (q) i6.oq

Hydro Beaker: catgon Batch #: X't\ calgon 9t1"' 0'1 /28 /r< Technician: &-
Method of size reduction: Sample Splitter [ ] Quartering ltf Stockpile [ ] Whole Sample [ ]

Technician: .' +1

Time A Time
Test

Cvlinder
Calgon
Blank

Temp
('c)

13:37:00 START
13:38:00 1 '16.o L LI
13:39:00 2 L30 (, LI
13:42:OQ 5 )oo h 9,1

13:52:00 15 A.5 (r Ltt
14:07:O0 30 ,5. 5 (^' 7,.5
14:37:O0 60 r 3.0 L 11.\
17:47:OO 250 105 Lr L2.o
13:37:00 1440 6 (- 2rS

,- l. t.. Sieve Analvsis5/tl13 Fieveset*: \ Technician:34

l t0lF-A
Rev.001

Tare + Air-Dried Sample Weight (g)

Hydro Test Sample Weight (g)

Tare + Oven-Dried #10 Washed
Tare + Oven-Dried #200 Washed (g) Its.+6

Sieve Size Cumulative Weight (g)

Empty Tare r0 "t5
2" t(. t1

1%" r0.il
1" f(-5q

3t4" 2?.O1
'112" v.0,z(
3/8" qA 0tu 4A -y,h ?sc-
#10 l\t-q,l
#20 li6.(,o
HO [t6.3F
#60 t+l..ff
#100 lS2" ct (

#200 iq3. a3
Pan l '16. 0c+

4 cwrv".Rkq \Do,s @Q^Q\,aA F. f, F* irGf?" - G,#fE.i_* ?



ARlJob No.: WiJ0l ARI SampJe ro.: J Setup Date:
Sample Description: r ocks. Sanal

0+ L+.LO\3 rrlifiats: vbh

ANALYTICAL RESOURCES, INC.

Sieve/Hydrometer Particle Size Analysis - ASTM D4211422

Method of size reduction: Sample Splitter [] Quartering [] Stockpile [fi Whole Sample []

Tare Number T
Tare Weiqht (q) to_3b

Tare + Air-Dried Sample Weight (g)

before #1 0 preparation) tn o'?. t 3
Hydro Test Sample Weight (g)
(not includinq beaker weight) qq ,1b

Tare + Oven-Dried #10 Washed (g) :l++.tr{
Tare + Oven-Dried #200 Washed (g)

fincludino olus #10 material) l"to.6 6

Hygroscopic Moisture
Content

Tare Number r
Tare Weisht (g) r.5t

Wet Soil+ Tare (q) 4o qL
Dry Soil + Tare (g) UO.IY

Hydro Beaker: ir calgon Batch #: "t-g'+ ca6on g^r"' 0''1 /2slrq Technician: -' +
Method of size reduction: Sample Splitter [] Quartering [f Stockpile [] Whole Sample []

Hvdrometer Analvsis
4t29t2013 echnician:

Time A Time
Test

Cvlinder
Calgon
Blank

Temp
("c)

13:44:0O START
13:45:00 1 l? {) 6 Zt,5
13:46:00 2 iLD L zt 5
13:49:00 5 I r{.5 6 '),t.5
13:59:00 15 | 2.s 6 2t5
14:14:O0 30 l0 6 Lt.5
'14:44:00 60 qq b )-1.5
17:54:OO 250 ?S G 22 t->

13:44:00 1440 ? ltt 2r.s

,L(,

sieveDate: 5 /,s %eve&@ 1 Technician:"\

Sieve Size Cumulative Weight (g)

Emotv Tare lu. 2 t
2', t0.5+

1Y2" L
1" 3: L

3t4" '\\s. 4L
1t2" go '(,v I

3/8' (
u '1c^2. 5 +
#10 +52.'i7
#20 7al8t
HO ?{4,6c)
#60 Q. tfl. 1-,.{
#100 LvL Z4',1

#200 231 ,( t
Pan 8.{c ,65

rlo#, )rc".

ll0tF-A
Rev.00l

E,_!FJF@ ' ftcfE i_i i I



ANALYTICAL RESOURCES, INC.

Sieve/Hydrometer Particle Size Analysis - ASTM D4211422

Sample Description:
Method of size reducti6n: Sample Splifter [ ] Quartering [ ] Stockpile [,f- Whole Sample [ ]

Tare Number
Tare Weiqht (q) to.Lo

Tare + Air-Dried Sample Weight (g)
before #1 0 preparation) tN'r.'13

Hydro Test Sample Weight (g)
(not includinq beaker weiqht) CIl 71,

Tare + Oven-Dried #10 Washed (s) gF{t.rt4
Tare + Oven-Dried #200 Washed (g)

(includino olus #10 material) 179,+L

Hygroscopic Moisture
Content

Tare Number L
Tare Weiqht (q) t49

Wet Soil+ Tare (o) 5+.?5
Drv Soil + Tare (q) 1.6.6V

t
HydroBeaker: r- calgonBatch#: Lg+ CaQon g^E o+/z'6/t3 Technician:r.[4

Method of size reduction: Sample Splitter [ ] Quartering [d/ Stockpile [ ] Whole Sample I I

-Technician: 

J+
Time A Time

Test
Cvlinder

Calgon
Blank

Temp
("c)

13:51 :00 START
13:52:00 1 lzo (, 2.t s
13:53:00 2 t.5 6 2t 5
13:56:00 5 1.0 6 Lt 5
14:06:00 15 t0.5 6 2t.l
14.,21:OO 30 q.5 6 ?.t,5

14:51:00 60 1,.0 6 7t.5
18:01:00 250 ?s l" 22o
13:51:00 1440 7 U 2r.s

Sieve Date:
g/tlts @***,n 3 Technician:gg-

I l0lF-A
Rev.00l

Sieve Size Cumulative Weight (g)

Empty Tare t0.zz
2" iO.LL

1%" lc.Lt
1" ,{ "97

314" 2L2-rl.+
1t2" r{ lf,?{
3/8" t2.g.3l
H 51. <s
#10 [q l.tn
#20 tq"+:
MO 7qE.1L
#60 q/'z. ro
#100 1+O,r 5
#200 q?L{ 'l tt
Pan q?q..R::::::::::::::::L

i.;hiffii--a ,#$?#r j ff



ARlJob tro.: WtV0l Afllsample to.: M setup Da:rc: 0+'L+'Wl3 Initials: A+
Sample oescti-pton, cor./ '

Method of size reduction: Sample Splitter [ ] Quartering [ ] Stockpile [t1l- Whole Sample [ ]

Tare Number ,4
Tare Weiqht (q) 0 4Ll

Tare + Air-Dried Sample Weight (g)
6efore #1 0 preparation) |Lg.3L

Hydro Test Sample Weight (g)
(not includinq beaker weight) 1'13+

Tare + Oven-Dried #10 Washed (q) 54.?,P,
Tare + Oven-Dried #200 Washed (g)

fincludino olus #10 material) tso. 6l-

Hygroscopic Moisture
Content

Tare Number M
Tare Weiqht (q) ,+7

wet soil+ Tare (g) q}.9'6
Drv Soil + Tare (q) 5+ 70

ANALYTICAL RESOURCES, INC.

Sieve/Hydrometer Particle Size Analysis - ASTM D4211422

Hydro Beaker: M Calgon Batch #: 'L''Kl Calgog oate: A4 lzt I B Technician:
Meth6d of size reducii6ffiampt6 Splitter [] OGrtering til stoctpite tl vtrrrole Sample []

$/rlrY SieveAnalvsis t' .-s)
Fievesett -( 

Technician: dC-\

"lr*

Sieve Date:

ll0lF-A
Rev.00l

14:13:00

Sieve Size Cumulative Weight (g)

Emptv Tare lu.r>
2',

1Y2'

1',

314"

1t2" Y
3/8' ( 0.'{ 5
H t(.q2
#10 s(.F.-l
#20 1A eL
u0 to{.6j
#60 t2t.3(
#100

({1.$b
#200 5c.-31
Pan €o.ql

! $'"E-FflA#- " Gffi,ft;-i$T



ANALYTICAL RESOURCES, INC.

Sieve/Hydrometer Particle Size Analysis - ASTM D4211422

ARI Job No.:

Method of size reduction: Whole Sample []

Tare Number N
Tare Weiqht (q) l(), lo

Tare + Air-Dried Sample Weight (g)
(before #1 0 preparation) 1b+.53

Hydro Test Sample Weight (g)
(not includino beaker weiqht) 33.L1

Tare + Oven-Dried #10 Washed (o) l<D.ial
Tare + Oven-Dried #200 Washed (g)

(includino olus #10 material) 'l-00,7+

HydroBeaker: IlN CalgonBatch#: 2-g1 Calgon Date: ollz'lt3 Technician: &
Method of size reduction: Sample Splitter [ ] Quartering [ ] Stockpile [ ] Whole Sample ft],.

setuoDate: 04 LL+.igt3
Lt(vrScrdffi

fnitials: lbk

1: echnician:

Time A Time
Test

Cylinder
Calgon
Blank

Temp
("c)

14:05:00 START
14:06:00 1 4\+- D h ),t.E
14:07:O0 2 ? il.s (t 7t.E
14:10:00 5 ? 6.0 In 2t.E
14:20:OO 15 2ts (, Lt5
14:35:00 30 10. D 6 zt.\
15:05:00 60 t5,0 6 L7.,0
18:15:00 250 tD5 G 21-.o
14:05:00 1440 ?s {p 2tq

Hvdrometer Analvsis
I q3265 Technir

Sieve Analvsis
Sieve Set #:

Hygroscopic Moisture
Content

Tare Number N
Tare Weiqht (q) r+t

Wet Soil+ Tare (o) q.7'1
Drv Soil + Tare (q) 7.6q

3 Technician:-!(.

-da.

9tlBSieve Date:

ll0lF-A
Rev.00l

Sieve Size Cumulative Weight (g)

Emotv Tare t0-oQ
2', MG, ta.c1

1% 1H2 ru Ccl
1" (c,0Y

3t4" tr.c6
1tz', 2_2.1?.
3/8' 6?.sl
#4 tac,9q
#10 l {-+,-58
#20 t5s.cL
#40 i6 q t?-
#60 I rl0. 56
#100 1A'].TL
f200 q0. 0c
Pan too.4R.

!= $F""-.;e.:E€? " dF#efle c -+ -F



ANALYTICAL RESOURCES, INC.

Sieve/Hydrometer Particle Size Analysis - ASTM D4211422

ARtJob r.fo.: ViiNO?
Sample OescriptionS

SamBle rD.; O setup oate: 04' L4'Lot3 rrrifiats' vbb
7o.^ol ,WcNs

Method of size reductibn: Sample Splitter [ ] Quartering [ ] Stockpile [d.- Whole Sample [ ]

Tare Number ()
Tare Weiqht (s) '1,'1 F>

Tare + Air-Dried Sample Weight (g)
before #10 oreoaration) qqr.0?

Hydro Test Sample Weight (g)
(not includino beaker weioht) "lq, u5

Tare + Oven-Dried #10 Washed (o) zaq.n
Tare + Oven-Dried #200 Washed (g)

(includino olus #10 material) L6t t.d0

0

Hygroscopic Moisture
Content

Tare Number n
Tare Weioht (q) ,. +b

Wet Soil+ Tare (q) LJl9l
DrY Soil + Tare (g) ql.aL

030

Hydro Beaker: 0 Calgon Batch #: 23vl Calgon oate: c|/?z lB Technician: ,y'Jr
Method of size reduction: Sample Splitter [] Quartering [ ] Stockpile [f Whole Sample []

zs5
Hvdrometer Analvsis

4t29t2013 echnician:

Time A Time
Test

Cvlinder
Calgon
Blank

Temp
("c)

14:13:00 START
14:14:0O 1 1L.0 (" 2 t.5
14:15:00 2 tg .0 (, t t.E
14:18:00 5 tfo 6 Ll.\
14:28:0O 15 14. s L 2t.S
14:43:00 30 I1,5 b '11.5

15:13:00 60 II. O b 270
18:23:00 250 ()

(-r Q2 720
14:13:00 1440

=-
l@ 2t. (

Sieve Date: 4/ thz
Sieve Analvsis

Sieve Set #: 1 Technician:

Sieve Size Cumulative Weight (g)

Emotu Tare lo o z
2" trJ.CL

1%" t0.$L
1" ac.3+

314" ,G" ti
1t2" "{q 5q
3/8' 64 "'l()
H t9(\.46

#10 lq q,Y I
#20 LgL.r L
u0 z5-?,8S
#60 76Q,.1+

#100 z+"(.'Lo
#200 L$9,.57
Pan zqL,r5

f,cn

ll0lF-A
Rev.00l

4 gopttd ?\{{tl\( wvat nrg?UsD LJF3ffiG' *#*':*



ANALYTICAL RESOURCES, INC.

Sieve/Hydrometer Particle Size Analysis - ASTM D4211422

ARI Job lrq,; !V N O'1 ARlSample lD.: Setup Date: .Ltl' Lo t3 tnitiats: J'1,
Sample Description: r,,.yi da4.-

Method of size reduction: Sample Splitter []
-6'9_3g'..1
Quartering [] Stockpile [] Whole Sample I

p. rh"irS

Tare Number P
Tare Weisht (s) 911

Tare + Air-Dried Sample Weight (g)
before #10 oreoaration) t74. oL

Hydro Test Sample Weight (g)
(not includinq beaker weioht) +x.51

Tare + Oven-Dried #10 Washed (q) 30, ??
Tare + Oven-Dried #200 Washed (g)

fincludinq olus #10 material) 98 53

* SA,ueve toushvtED

Hygroscopic Moisture
Content

Tare Number P
Tare Weiqht (q) ,(+

Wet Soil+ Tare (q) ]n.f
Dry Soil + Tare (q) l,qL

Hydro Beaker: ? Calgon Batch #: Ltwl Calgon Date' c-/ l?31)3 Technician: yL/t
Method of size redilctior. sampli Splitter [ ] ouartering Il stocrpile I I wnole Sample If

Hvdrometer Analvsis
4t29t2013 Technician:

Time A Time
Test

Cvlinder
Calgon
Blank

Temp
('c)

14:20:00 START
14:21:O0 1 ?r.o 6 7r.5
14:22:00 2 700 6 zt.5
14:25:0O 5 f ?.0 h 2t.5
14:35:00 15 I Ll.5 6 1,t.5
14:50:00 30 f ?.0) L 2t.5
15:20:00 60 lt.o 6 22.D

18:30:00 250 q lo 2z.o
14:20:00 1440 2 t- 2t S

Sieve Anafvsis - /\-/
@: 3 Technician:-Sli

ll0lF-A
Rev.001

/-(r-

Sieve Size Cumulative Weight (g)

Emotv Tare q.qt
2"

't%"
1"

314"

1t2" ,o.("l
3/8" lC,4t't
u 2r \3

#10 ')ot.Lt
#20 'T.+z
HO ko.stt
#60 $t-[o

#100 6q.*?
#200 B5.Ota
Pan BB.cALe



ANALYTICAL RESOURCES, INC.

Sieve/Hydrometer Particle Size Analysis - ASTM D4211422

ARI Job r'ro.: \|,JN 09 ARI Sample lD.:
Sample Description: {a ad , VPct s

0 setup oate:04'ZLl'Ul3 lnitiats: &+
Method of size reauction: Sample Splitter [ ] Quartering [ ] Stockpile P|- Whole Sample [ ]

Tare Number rJ
Tare Weiqht (q) 9.+z-

Tare + Air-Dried Sample Weight (g)
Gefore #1 0 oreparation) 6qq.41

Hydro Test Sample Weight (g)
(not includinq beaker weiqht) q1.zL

Tare + Oven-Dried #10 Washed (g) 40(1.18
Tare + Oven-Dried #200 Washed (g)

(includinq plus #10 material) $bZAtt

Hygroscopic Moisture
Content

Tare Number ()
Tare Weioht (q) l. Lt6

Wet Soil+ Tare (q) AA ?C
Drv Soil + Tare (o) t L.zl

Hydro Beaker: O Calgon Batch #:
Method of size reductioh: Sample Splitter Il

T"^tgon Date: o'1 /zvl rc 
tecnnician -L-t'

Quartering [{z stockpile [ ] whole sample []

Sieve Analvsis -,
Sieve Date: 5' i' tq Sieve Set #: T Technician: -,tr

Sieve Size Cumulative Weight (g)

Emptv Tare 4.2'z-
2',

1Y2" l3x.q$
1', a+2. T

314', lQZ ?;
1t2" AZ+.+3
3/8" 2Fr1711
u '+2.\t-
#10 4oel c1g

#20 *2l""tct
MO +t8,t€
#60 4?r:+z

#100 vll.tn
#200 q)2.*
Pan 5o3. I rI l0lF-A

Rev.001

Time

14:27:OO
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ATTACHMENT 3D-2 
Sediment Geotechnical Data Packages 



 

 

SUB-ATTACHMENT 3D-2.1 
RETEC 1999 Phase 1 Sediment Investigation  

Grain Size Data 



































 

 

SUB-ATTACHMENT 3D-2.2 
Ecology/TAMU 2002 Sediment Toxicity Investigation 

Surface Sediment Grain Size Data 



 

Appendix C 
 

Sediment Grain Size 
 

Table C-1.  Lake Union sediment grain size (in %). 
 

Site  
Name 

Gravel 
(>2,000 

 um) 

Sand  
(2,000<X 
<62.5 um) 

Silt  
(62.5<X 
<4 um) 

Clay 
(<4 um) 

70ºC 
TOC 

104ºC 
TOC 

Solids 

Ref 1 10.2 60.5 24.8 4.6 4.05 4.16 33.2 
Ref 2 17.6 51.4 26 5 25.1 25.5 10.4 
LU-H-1 8.1 27.8 38.8 25.2 15.6 15.5 17 
LU-H-2 1.8 42.6 43.6 12 14 14.2 19.6 
LU-M-3 8.8 12.8 48.9 29.5 13.7 13.7 15.1 
LU-M-4 5.8 8 52.7 33.6 10.5 10.6 14.8 
LU-M-5 10 16.8 48.6 24.6 13.4 13.6 11 
LU-M-6 3.6 8.5 68.5 19.4 15.1 15.3 10.8 
LU-M-7 17.8 6.7 51.4 24 15.1 15.3 10.9 
LU-L-8 4.9 8 50.7 36.4 10.1 10.1 14.8 
LU-L-9 3 6.7 62.8 27.4 12.4 12.6 12.1 
LU-L-10 4.4 10 64.9 20.6 14.1 13.8 12 
LU-L-11 10.1 11.4 57.8 20.7 13.2 13.5 11.8 

 
 





 

 

SUB-ATTACHMENT 3D-2.3 
RETEC 2002 Phase 2 Investigation –  

Geotechnical and Grain Size Data 



 

 

SUB-ATTACHMENT 3D-2.3.1 
RETEC 2002 Phase 2 Investigation -  

Grain Size Data Package 1 



North Lake Union Phase 2 Investigation: Surface Grab Sample Grain Size Summary

Very Coarse 
Sand

Coarse       
Sand

Medium      
Sand Fine Sand Very Fine 

Sand Coarse Silt Medium      
Silt Fine Silt Very Fine     

Silt

Phi Size > -1  -1 to 0 0 to 1 1 to 2 2 to 3 3 to 4 4 to 5 5 to 6 6 to 7 7 to 8 8 to 9 9 to 10 < 10
Sieve Size       
(microns)

> #10 (2000) 10 to 18 (2000-
1000) 18-35 (1000-500) 35-60 (500-250) 60-120 (250-125) 120-230 (125-62) 62.5-31.0 31.0-15.6 15.6-7.8 7.8-3.9 3.9-2.0 2.0-1.0 <1.0

NLU01-SS-0010A 2.3 3.1 5.6 21.8 21.2 7.9 6.5 9.4 8.1 7.2 3.0 1.4 2.4
NLU01-SS-0010B 1.6 3.5 6.2 21.3 21.2 8.0 6.8 9.4 8.0 6.7 2.8 1.8 2.7
NLU01-SS-0010C 1.5 3.4 6.2 22.5 21.1 8.1 5.2 9.8 7.9 6.8 3.0 2.0 2.5
NLU02-SS-0010 6.2 8.2 4.0 6.2 13.5 9.2 17.2 10.2 7.0 7.8 4.2 2.3 3.9
NLU04-SS-0010 1.9 11.4 8.4 4.9 4.5 5.7 20.4 10.9 8.4 9.7 5.0 2.5 6.2
NLU05-SS-0010 27.5 8.2 17.3 31.1 13.2 1.5 0.8 0.1 0.1 0.1 0.0 0.0 0.1
NLU06-SS-0010 0.1 12.4 14.2 10.8 9.6 9.4 5.6 10.6 7.7 8.2 4.5 2.8 4.1
NLU07-SS-0010 0.1 1.1 18.1 13.8 12.8 11.3 3.6 10.3 8.2 8.0 4.8 3.1 4.9
NLU08-SS-0010 2.8 16.6 8.2 5.1 5.1 5.5 6.4 15.3 10.9 9.5 5.0 3.0 6.5
NLU100-SS-0010 4.4 5.3 6.7 8.9 16.2 13.0 5.3 11.6 8.9 8.4 4.9 2.3 4.0
NLU10-SS-0010 1.0 7.8 9.7 7.7 7.4 7.9 4.2 16.3 11.4 10.3 5.7 2.5 8.0
NLU12-SS-0010 0.6 15.6 9.6 6.2 6.2 6.8 3.1 13.3 12.3 11.4 5.4 2.2 7.3
NLU13-SS-0010 0.1 1.2 1.5 2.4 7.3 5.8 2.7 16.3 15.8 17.3 12.1 7.8 9.7
NLU14-SS-0010 1.6 6.4 8.0 7.3 8.4 5.9 12.6 8.5 10.0 12.1 6.0 4.8 8.4
NLU15-SS-0010 0.3 2.1 10.3 7.6 8.5 11.2 5.3 17.5 12.8 10.0 4.8 3.5 6.4
NLU16-SS-0010 0.5 10.2 9.2 6.9 8.5 8.3 2.3 10.4 12.8 13.1 5.8 3.9 8.1
NLU17-SS-0010 0.2 0.4 0.7 1.1 7.0 7.6 4.0 12.4 17.1 17.6 12.0 7.1 12.8
NLU21-SS-0010 21.3 12.4 11.8 19.8 14.6 4.7 -3.2 3.5 3.9 4.5 2.9 1.4 2.5
NLU22-SS-0010 25.5 16.6 11.9 12.9 9.2 3.9 -0.3 3.6 4.1 5.5 3.2 1.2 2.7

ClayPercent Retained in 
Each Size Fraction Gravel

Sand Silt



















 

 

SUB-ATTACHMENT 3D-2.3.2 
RETEC 2002 Phase 2 Investigation -  

Grain Size Data Package 2 



North Lake Union Phase 2 Investigation: Subsurface Core Sample Grain Size Summary

Very Coarse 
Sand

Coarse       
Sand

Medium      
Sand Fine Sand Very Fine 

Sand Coarse Silt Medium      
Silt Fine Silt Very Fine     

Silt

Phi Size > -1  -1 to 0 0 to 1 1 to 2 2 to 3 3 to 4 4 to 5 5 to 6 6 to 7 7 to 8 8 to 9 9 to 10 < 10

Sieve Size (microns) > #10 (2000) 10 to 18 (2000-
1000) 18-35 (1000-500) 35-60 (500-250) 60-120 (250-125) 120-230 (125-62) 62.5-31.0 31.0-15.6 15.6-7.8 7.8-3.9 3.9-2.0 2.0-1.0 <1.0

NLU03-US-S1B 6.4 5.8 2.8 0.8 3.7 4.0 11.9 17.1 21.5 12.4 5.1 3.1 5.4
NLU03-US-S2 7.2 9.8 16.5 22.9 13.4 6.8 3.9 4.9 4.3 4.1 2.6 1.6 2.0
NLU03-US-S3 18.0 6.4 10.3 14.2 14.1 11.0 7.7 4.8 3.9 3.1 2.2 1.6 2.7
NLU06-US-S1 4.8 7.3 3.9 3.5 3.7 4.7 9.7 12.0 12.2 14.6 9.6 5.7 8.3
NLU06-US-S2 1.9 3.5 5.4 10.9 10.4 7.8 9.5 9.9 10.0 9.8 8.2 4.9 7.7
NLU06-US-S3 (1) 25.8 7.9 13.5 24.1 21.0 6.4
NLU06-US-S4 (1) 22.7 6.4 10.1 19.6 15.6 9.9
NLU07-US-S1A 1.3 4.7 4.6 5.4 7.7 10.8 7.6 14.4 11.7 11.2 8.0 7.9 4.7
NLU07-US-S1B 0.1 2.1 5.7 4.8 4.8 6.6 8.3 14.4 13.8 13.2 10.5 6.1 9.6
NLU07-US-S3 (1) 0.6 6.1 27.4 35.3 20.5 2.7
NLU08-US-S1B 1.7 4.2 3.4 3.4 3.8 3.5 8.7 13.7 14.9 12.4 11.7 7.7 10.8
NLU08-US-S2 0.2 4.0 0.9 0.8 0.8 1.1 6.1 9.0 10.9 16.2 17.4 11.6 20.9
NLU08-US-S3 22.2 14.5 5.5 3.7 3.8 5.0 2.8 8.3 6.5 7.0 7.4 0.6 12.8
NLU09-GE-S1(1) 1.3 5.3 24.1 43.2 21.2 3.5
NLU09-GE-S2(1) 2.7 7.6 27.8 45.0 13.9 2.0
NLU09-GE-S3(1) 12.8 12.6 27.7 34.9 10.0 1.3
NLU09-GE-S4(1) 19.2 11.0 23.0 32.0 12.1 2.0
NLU10-US-S1B 11.9 6.0 3.2 2.4 2.1 2.6 7.7 11.0 11.5 13.6 10.5 7.2 10.3
NLU10-US-S2 5.3 3.4 1.4 0.9 0.6 0.9 6.7 7.7 11.0 17.3 15.4 11.1 18.3
NLU10-US-S3A 0.0 0.9 2.9 8.4 6.0 10.3 4.3 14.5 10.2 13.5 12.5 7.3 9.0
NLU10-US-S3B 0.1 1.1 10.7 5.4 4.1 7.3 3.5 15.1 6.6 14.1 13.9 7.6 10.6
NLU10-US-S3C 0.0 1.0 8.4 4.9 3.5 5.7 10.2 13.7 9.4 9.6 14.3 7.5 11.9
NLU11-US-S5A (1) 17.4 7.7 20.0 32.1 16.7 3.6
NLU11-US-S5B (1) 25.9 6.3 11.6 19.6 11.7 10.1
NLU12-US-S1 1.4 3.0 1.9 1.6 1.8 2.5 6.6 11.4 13.6 17.9 13.5 9.7 15.1
NLU12-US-S2 5.1 5.7 2.1 1.3 1.1 1.6 9.8 8.0 12.8 15.6 12.3 9.2 15.3
NLU14-US-S1 0.1 3.8 4.2 2.9 2.4 3.1 2.7 10.8 12.3 17.8 15.1 9.7 15.3
NLU14-US-S2 0.1 1.8 10.8 6.4 5.0 8.5 6.3 12.9 8.5 14.4 11.2 4.7 9.4
NLU16-US-S1 1.8 3.9 2.6 2.1 2.4 3.6 3.0 12.2 16.0 16.4 13.5 5.4 17.2
NLU16-US-S2 0.0 2.2 0.8 0.6 0.5 1.0 9.8 11.8 13.6 19.1 14.4 9.8 16.4
NLU16-US-S3 15.5 11.0 4.1 2.1 1.9 3.0 7.1 9.7 4.1 13.2 11.3 5.2 11.7
NLU18-GE-S1 0.5 1.9 2.8 3.0 3.7 6.8 12.0 14.4 14.4 15.4 9.0 6.7 9.4
NLU18-GE-S2 0.0 0.4 0.9 1.7 2.2 3.7 6.4 15.3 18.7 22.2 11.6 8.0 9.0
NLU18-GE-S3A 1.4 3.9 10.4 18.1 11.8 6.4 5.8 9.0 8.6 9.0 5.6 4.0 5.9
NLU18-GE-S3B 2.0 3.6 11.1 17.6 11.3 6.3 6.5 8.2 8.7 9.2 5.4 4.1 6.1
NLU18-GE-S3C 5.0 4.0 10.3 18.3 11.5 5.9 3.7 8.5 9.8 8.4 5.0 3.8 5.7
NLU18-GE-S4 9.8 10.3 18.1 26.8 14.8 6.0 4.4 2.3 2.0 1.5 1.3 1.0 1.7
NLU19-GE-S1 2.9 5.3 5.5 5.1 6.0 8.9 10.8 12.9 12.2 11.1 7.6 4.8 7.0
NLU19-GE-S2 0.0 0.5 0.7 1.1 1.7 3.1 8.3 14.6 17.2 16.4 13.8 8.9 13.6
NLU19-GE-S3 0.2 5.3 5.0 3.3 3.0 4.6 7.2 10.7 13.0 14.2 11.4 8.5 13.6
NLU19-GE-S4 0.1 1.1 2.8 10.0 8.4 14.1 9.5 12.8 10.9 10.4 7.2 5.1 7.6

Notes:
1) These samples were analyzed using a modified PSEP method.

15.8  --  silt and clay

7.3  --  silt and clay

2.5  --  silt and clay
14.8  --  silt and clay

1.3  --  silt and clay
0.9  --  silt and clay
0.5  --  silt and clay
0.6  --  silt and clay

Percent Retained in 
Each Size Fraction Gravel

Sand Silt

Clay

1.2  --  silt and clay



















































































































 

 

SUB-ATTACHMENT 3D-2.3.3 
RETEC 2002 Phase 2 Investigation -  

Geotechnical Data Package 3 



North Lake Union Phase 2 Investigation - Subsurface Core Sample Geotechnical Testing Results

Sample ID
Depth    
(ft) (1)

%      
Moisture

Dry Density 
(pcf)

Wet Density 
(pcf)

Total 
Porosity

Void Ratio 
of total 
sample

Specific 
Gravity(8) Total Solids

Confining 
Pressure 

(psi)

Wet density 
(pcf)

%      
Moisture

Dry Density 
(pcf)

Dev. stress 
(psf) (3)

void     
ratio (4) Ccε (5)

Cv (6)

(ft2 per 
day)

LL PL PI Classifica
tion

NLU09-GE-S1 0 - 1 18.9 106.4 126.5 0.37 0.59 2.69 84.1 -- -- -- -- -- -- -- -- -- -- -- --

NLU09-GE-S2 1 - 2 20.9 106.8 129.1 0.37 0.59 2.72 82.7 -- -- -- -- -- -- -- -- -- -- -- --

NLU09-GE-S3 2 - 3 16.2 101.9 118.4 0.40 0.67 2.74 86.1 -- -- -- -- -- -- -- -- -- -- -- --

NLU09-GE-S4 3 - 4 15.1 111.9 128.8 0.34 0.52 2.72 86.9 -- -- -- -- -- -- -- -- -- -- -- --

NLU18-GE-S1 0 - 2 393.6 13.6 67.1 0.91 10.11 2.35 22.0 5.0 67.1 393.6 13.6 25 7.41 0.369 0.027

NLU18-GE-S2 2 - 3 191.2 26.8 77.9 0.83 4.88 2.57 34.1 -- -- -- -- -- 7.12 0.265 0.042 79.0 69.4 9.6 OH

NLU18-GE-S3 3 - 4 21.3 105.7 128.2 0.36 0.56 2.65 55.9 5.0 128.2 21.3 105.7 21 5.01 0.141 0.055

NLU18-GE-S4 4 - 5 15.4 114.3 131.9 0.33 0.49 2.74 86.0 5.0 131.9 15.4 114.3 90 0.54 0.023 0.243 -- -- -- --

NLU19-GE-S1 0 - 1 465.1 11.6 65.5 0.92 11.50 2.19 30.9 -- -- -- -- -- 9.00 0.360 0.060

NLU19-GE-S2 1 - 2 256.2 15.5 55.3 0.90 9.00 2.39 29.3 -- -- -- -- -- 9.16 0.246 0.043 100.1 81.7 18.4 OH

NLU19-GE-S3 2 - 3 655.5 9.2 69.4 0.93 13.29 2.25 18.0 5.0 69.4 655.5 9.2 7 13.08 0.462 0.181 179.8 111.3 68.5 OH
NLU19-GE-S4 3 - 4 881.2 6.2 60.9 0.95 19.00 1.84 12.3 5.0 60.9 881.2 6.2 7 14.40 0.371 0.069 241.6 205.1 36.5 OH

Notes:
1) Depths presented above are recovered depths.
2) Unconsolidated Undrained test results.
3) Deviator stress at 10% (0.1) strain.
4) Void ratio prior to test for consolidation sample.
5) Modified compression index.
6) Coefficient of Consolidation (average for all loading increments).
7) Atterberg limits:  LL = liquid limit; PL = plasticity limit; PI = plasticity index
8) The specific gravity was determined in the lab according to ASTM D-854 Method.

non - plastic

non - plastic

non - plastic

General Information UU Strength (2) Consolidation Atterberg Limts (7)

(Plasticity)



























































































 

 

SUB-ATTACHMENT 3D-2.4 
RETEC 2005 ESA Phase 3 Sediment Investigation  



 

 

SUB-ATTACHMENT 3D-2.4.1 
RETEC 2005 ESA Phase 3 Sediment Investigation – 

Cone Penetration Test Analysis 



Retec
 Operator:   Brown & Nowak
 Sounding:   NLU400
 Cone Used:  DSG0708

 CPT Date/Time:  1/7/2005 9:17:46 AM
 Location:  North Lake Union Phase III
 Job Number:  PSE10-18628

 Maximum Depth = 14.44 feet  Depth Increment = 0.164 feet

 Depth to mudline is 9.5 feet
Northwest Cone Exploration

Tip Resistance 

 Qt TSF
50

0
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 (ft)

Pore Pressure  

 Pw PSI
35 -5

Friction Ratio  

  Fs/Qt (%)    
40



Retec
 Operator:   Brown & Nowak
 Sounding:   NLU402
 Cone Used:  DSG0708

 CPT Date/Time:  1/6/2005 2:20:39 PM
 Location:  North Lake Union Phase III
 Job Number:  PSE10-18628

 Maximum Depth = 51.35 feet  Depth Increment = 0.164 feet

 Depth to mudline is 36.8 feet
Northwest Cone Exploration

Tip Resistance 

 Qt TSF
50
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 (ft)

Pore Pressure  

 Pw PSI
35 -5

Friction Ratio  

  Fs/Qt (%)    
40



Retec
 Operator:   Brown & Nowak
 Sounding:   NLU404
 Cone Used:  DSG0708

 CPT Date/Time:  1/7/2005 10:24:55 AM
 Location:  North Lake Union Phase III
 Job Number:  PSE10-18628

 Maximum Depth = 42.49 feet  Depth Increment = 0.164 feet

 Depth to mudline is 32.0 feet
Northwest Cone Exploration

Tip Resistance 

 Qt TSF
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Pore Pressure  

 Pw PSI
35 -5

Friction Ratio  

  Fs/Qt (%)    
40



Retec
 Operator:   Brown & Nowak
 Sounding:   NLU407
 Cone Used:  DSG0708

 CPT Date/Time:  1/6/2005 11:16:22 AM
 Location:  North Lake Union Phase III
 Job Number:  PSE10-18628

 Maximum Depth = 58.07 feet  Depth Increment = 0.164 feet

 Depth to mudline is 40.5 feet
Northwest Cone Exploration

Tip Resistance 

 Qt TSF
50
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Depth
 (ft)

Pore Pressure  

 Pw PSI
35 -5

Friction Ratio  

  Fs/Qt (%)    
40



Retec
 Operator:   Brown & Nowak
 Sounding:   NLU409
 Cone Used:  DSG0708

 CPT Date/Time:  1/5/2005 8:15:05 AM
 Location:  North Lake Union Phase III
 Job Number:  PSE10-18628

 Maximum Depth = 31.66 feet  Depth Increment = 0.164 feet

 Depth to mudline is 24.9 feet
Northwest Cone Exploration

Tip Resistance 

 Qt TSF
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 (ft)

Pore Pressure  

 Pw PSI
35 -5

Friction Ratio  

  Fs/Qt (%)    
40



Retec
 Operator:   Brown & Nowak
 Sounding:   NLU413
 Cone Used:  DSG0708

 CPT Date/Time:  1/5/2005 3:53:01 PM
 Location:  North Lake Union Phase III
 Job Number:  PSE10-18628

 Maximum Depth = 61.02 feet  Depth Increment = 0.164 feet

 Depth to mudline is 40 feet
Northwest Cone Exploration

Tip Resistance 

 Qt TSF
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 (ft)

Pore Pressure  

 Pw PSI
35 -5

Friction Ratio  

  Fs/Qt (%)    
40



Retec
 Operator:   Brown & Nowak
 Sounding:   NLU415
 Cone Used:  DSG0708

 CPT Date/Time:  1/4/2005 3:34:39 PM
 Location:  North Lake Union Phase III
 Job Number:  PSE10-18628

 Maximum Depth = 62.17 feet  Depth Increment = 0.164 feet

 Depth to mudline is 39.5 feet
Northwest Cone Exploration

Tip Resistance 

 Qt TSF
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 Pw PSI
35 -5

Friction Ratio  

  Fs/Qt (%)    
40



Retec
 Operator:   Brown & Nowak
 Sounding:   NLU416
 Cone Used:  DSG0708

 CPT Date/Time:  1/5/2005 10:13:47 AM
 Location:  North Lake Union Phase III
 Job Number:  PSE10-18628

 Maximum Depth = 59.22 feet  Depth Increment = 0.164 feet

 Depth to mudline is 41 feet
Northwest Cone Exploration

Tip Resistance 

 Qt TSF
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 Pw PSI
35 -5

Friction Ratio  
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40



Retec
 Operator:   Brown & Nowak
 Sounding:   NLU417
 Cone Used:  DSG0708

 CPT Date/Time:  1/6/2005 8:37:02 AM
 Location:  North Lake Union Phase III
 Job Number:  PSE10-18628

 Maximum Depth = 50.20 feet  Depth Increment = 0.164 feet

 Depth to mudline is 41 feet
Northwest Cone Exploration
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Retec
 Operator:   Brown & Nowak
 Sounding:   NLU419
 Cone Used:  DSG0708

 CPT Date/Time:  1/6/2005 9:59:30 AM
 Location:  North Lake Union Phase III
 Job Number:  PSE10-18628

 Maximum Depth = 63.32 feet  Depth Increment = 0.164 feet

 Depth to mudline is 45.5 feet
Northwest Cone Exploration
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Retec
 Operator:   Brown & Nowak
 Sounding:   NLU420
 Cone Used:  DSG0708

 CPT Date/Time:  1/5/2005 2:41:04 PM
 Location:  North Lake Union Phase III
 Job Number:  PSE10-18628

 Maximum Depth = 62.17 feet  Depth Increment = 0.164 feet

 Depth to mudline is 42 feet
Northwest Cone Exploration
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Vane Shear Summary 
Location 404 
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Vane Shear Raw Data 
Location 404 

36 feet below Lake Surface  
(Water Depth + Depth Below Mudline) 



1/7/05,retec,404/36 zero = -1295 calib = 0.26 in-lb/unit ft-lb Shear Strength, psf
-1296 -1280 -1294 -1289 -1286 -1296 1 -0.26 -0.02 -0.20
-1290 -1293 -1282 -1290 -1288 -1290 2 1.3 0.11 1.01
-1289 -1291 -1282 -1290 -1290 -1289 3 1.56 0.13 1.21
-1290 -1297 -1278 -1290 -1291 -1290 4 1.3 0.11 1.01
-1293 -1294 -1286 -1285 -1300 -1293 5 0.52 0.04 0.40
-1280 -1291 -1291 -1281 -1296 -1280 6 3.9 0.32 3.03
-1279 -1297 -1290 -1287 -1292 -1279 7 4.16 0.35 3.23
-1286 -1291 -1287 -1298 -1290 -1286 8 2.34 0.19 1.82
-1289 -1291 -1281 -1292 -1297 -1289 9 1.56 0.13 1.21
-1298 -1292 -1283 -1295 -1294 -1298 10 -0.78 -0.06 -0.61
-1290 -1298 -1285 -1291 -1298 -1290 11 1.3 0.11 1.01
-1286 -1297 -1290 -1289 -1285 -1286 12 2.34 0.19 1.82
-1297 -1288 -1294 -1299 -1283 -1297 13 -0.52 -0.04 -0.40
-1294 -1286 -1293 -1294 -1285 -1294 14 0.26 0.02 0.20
-1294 -1297 -1287 -1295 -1294 -1294 15 0.26 0.02 0.20
-1295 -1295 -1281 -1294 -1293 -1295 16 0 0.00 0.00
-1289 -1297 -1294 -1281 -1293 -1289 17 1.56 0.13 1.21
-1292 -1278 -1292 -1294 -1291 -1292 18 0.78 0.06 0.61
-1291 -1293 -1289 -1283 -1299 -1291 19 1.04 0.09 0.81
-1285 -1288 -1289 -1289 -1278 -1285 20 2.6 0.22 2.02
-1287 -1277 -1286 -1289 -1280 -1287 21 2.08 0.17 1.62
-1294 -1290 -1271 -1283 -1286 -1294 22 0.26 0.02 0.20
-1284 -1289 -1289 -1273 -1283 -1284 23 2.86 0.24 2.22
-1270 -1284 -1279 -1267 -1282 -1270 24 6.5 0.54 5.05
-1273 -1284 -1285 -1283 -1272 -1273 25 5.72 0.48 4.45
-1278 -1266 -1279 -1279 -1275 -1278 26 4.42 0.37 3.44
-1276 -1279 -1282 -1269 -1272 -1276 27 4.94 0.41 3.84
-1274 -1264 -1269 -1274 -1271 -1274 28 5.46 0.45 4.24
-1267 -1279 -1277 -1258 -1271 -1267 29 7.28 0.61 5.66
-1265 -1272 -1275 -1275 -1261 -1265 30 7.8 0.65 6.06
-1272 -1256 -1274 -1275 -1257 -1272 31 5.98 0.50 4.65
-1269 -1265 -1268 -1275 -1275 -1269 32 6.76 0.56 5.26
-1269 -1269 -1257 -1266 -1269 -1269 33 6.76 0.56 5.26
-1261 -1266 -1267 -1262 -1270 -1261 34 8.84 0.74 6.87
-1255 -1268 -1269 -1251 -1266 -1255 35 10.4 0.87 8.09
-1254 -1265 -1265 -1253 -1267 -1254 36 10.66 0.89 8.29
-1253 -1262 -1260 -1250 -1266 -1253 37 10.92 0.91 8.49
-1252 -1267 -1259 -1246 -1258 -1252 38 11.18 0.93 8.69
-1246 -1260 -1256 -1244 -1256 -1246 39 12.74 1.06 9.90
-1244 -1256 -1254 -1247 -1256 -1244 40 13.26 1.10 10.31
-1252 -1255 -1248 -1254 -1252 -1252 41 11.18 0.93 8.69
-1253 -1254 -1241 -1255 -1253 -1253 42 10.92 0.91 8.49
-1255 -1254 -1242 -1260 -1252 -1255 43 10.4 0.87 8.09
-1253 -1252 -1246 -1247 -1257 -1253 44 10.92 0.91 8.49
-1238 -1255 -1255 -1239 -1256 -1238 45 14.82 1.23 11.52
-1250 -1249 -1254 -1250 -1241 -1250 46 11.7 0.97 9.10
-1256 -1248 -1246 -1252 -1252 -1256 47 10.14 0.84 7.88
-1255 -1255 -1240 -1251 -1254 -1255 48 10.4 0.87 8.09
-1254 -1252 -1239 -1253 -1255 -1254 49 10.66 0.89 8.29
-1252 -1250 -1241 -1250 -1249 -1252 50 11.18 0.93 8.69
-1249 -1246 -1248 -1250 -1243 -1249 51 11.96 1.00 9.30
-1249 -1246 -1249 -1251 -1238 -1249 52 11.96 1.00 9.30
-1247 -1240 -1251 -1246 -1256 -1247 53 12.48 1.04 9.70
-1241 -1251 -1246 -1233 -1249 -1241 54 14.04 1.17 10.92
-1235 -1247 -1248 -1245 -1246 -1235 55 15.6 1.30 12.13
-1236 -1245 -1252 -1247 -1248 -1236 56 15.34 1.28 11.93
-1234 -1251 -1247 -1240 -1241 -1234 57 15.86 1.32 12.33
-1251 -1253 -1241 -1244 -1247 -1251 58 11.44 0.95 8.89
-1242 -1244 -1244 -1243 -1245 -1242 59 13.78 1.15 10.71
-1244 -1247 -1231 -1244 -1250 -1244 60 13.26 1.10 10.31
-1245 -1245 -1234 -1242 -1247 -1245 61 13 1.08 10.11
-1243 -1248 -1232 -1249 -1246 -1243 62 13.52 1.13 10.51
-1240 -1242 -1242 -1235 -1246 -1240 63 14.3 1.19 11.12
-1231 -1240 -1240 -1236 -1239 -1231 64 16.64 1.39 12.94
-1246 -1229 -1245 -1242 -1230 -1246 65 12.74 1.06 9.90
-1247 -1245 -1233 -1240 -1240 -1247 66 12.48 1.04 9.70
-1242 -1246 -1231 -1243 -1246 -1242 67 13.78 1.15 10.71
-1240 -1246 -1239 -1241 -1247 -1240 68 14.3 1.19 11.12
-1235 -1243 -1242 -1232 -1244 -1235 69 15.6 1.30 12.13
-1235 -1242 -1247 -1248 -1231 -1235 70 15.6 1.30 12.13
-1244 -1239 -1245 -1251 -1248 -1244 71 13.26 1.10 10.31
-1242 -1243 -1233 -1241 -1249 -1242 72 13.78 1.15 10.71
-1239 -1248 -1240 -1238 -1249 -1239 73 14.56 1.21 11.32
-1231 -1245 -1243 -1233 -1239 -1231 74 16.64 1.39 12.94
-1239 -1228 -1239 -1240 -1237 -1239 75 14.56 1.21 11.32
-1244 -1246 -1237 -1236 -1239 -1244 76 13.26 1.10 10.31
-1227 -1246 -1244 -1242 -1230 -1227 77 17.68 1.47 13.74
-1239 -1237 -1231 -1239 -1244 -1239 78 14.56 1.21 11.32
-1234 -1242 -1240 -1239 -1241 -1234 79 15.86 1.32 12.33
-1238 -1235 -1236 -1242 -1241 -1238 80 14.82 1.23 11.52
-1235 -1241 -1244 -1231 -1236 -1235 81 15.6 1.30 12.13
-1237 -1225 -1242 -1242 -1225 -1237 82 15.08 1.26 11.72
-1237 -1236 -1229 -1241 -1242 -1237 83 15.08 1.26 11.72
-1242 -1237 -1225 -1245 -1237 -1242 84 13.78 1.15 10.71
-1233 -1235 -1225 -1243 -1245 -1233 85 16.12 1.34 12.53
-1229 -1237 -1243 -1239 -1237 -1229 86 17.16 1.43 13.34
-1224 -1239 -1236 -1226 -1234 -1224 87 18.46 1.54 14.35
-1220 -1233 -1239 -1222 -1239 -1220 88 19.5 1.62 15.16
-1219 -1230 -1231 -1222 -1234 -1219 89 19.76 1.65 15.36
-1232 -1229 -1231 -1230 -1223 -1232 90 16.38 1.36 12.73
-1235 -1222 -1237 -1231 -1221 -1235 91 15.6 1.30 12.13
-1235 -1237 -1222 -1230 -1231 -1235 92 15.6 1.30 12.13
-1231 -1236 -1220 -1232 -1230 -1231 93 16.64 1.39 12.94
-1230 -1231 -1228 -1233 -1233 -1230 94 16.9 1.41 13.14
-1238 -1241 -1227 -1233 -1229 -1238 95 14.82 1.23 11.52
-1234 -1220 -1232 -1234 -1238 -1234 96 15.86 1.32 12.33
-1230 -1228 -1231 -1222 -1234 -1230 97 16.9 1.41 13.14
-1228 -1228 -1236 -1221 -1228 -1228 98 17.42 1.45 13.54
-1224 -1234 -1231 -1219 -1234 -1224 99 18.46 1.54 14.35



-1218 -1237 -1227 -1224 -1229 -1218 100 20.02 1.67 15.56
-1227 -1234 -1219 -1232 -1230 -1227 101 17.68 1.47 13.74
-1231 -1229 -1227 -1231 -1218 -1231 102 16.64 1.39 12.94
-1232 -1227 -1232 -1215 -1233 -1232 103 16.38 1.36 12.73
-1223 -1229 -1219 -1228 -1227 -1223 104 18.72 1.56 14.55
-1233 -1238 -1220 -1234 -1232 -1233 105 16.12 1.34 12.53
-1230 -1234 -1233 -1219 -1233 -1230 106 16.9 1.41 13.14
-1219 -1228 -1226 -1216 -1224 -1219 107 19.76 1.65 15.36
-1228 -1231 -1229 -1219 -1227 -1228 108 17.42 1.45 13.54
-1222 -1228 -1229 -1235 -1235 -1222 109 18.98 1.58 14.76
-1241 -1224 -1251 -1257 -1229 -1241 110 14.04 1.17 10.92
-1247 -1199 -1200 -1197 -1224 -1247 111 12.48 1.04 9.70
-1263 -1248 -1256 -1269 -1199 -1263 112 8.32 0.69 6.47
-1240 -1266 -1265 -1257 -1269 -1240 113 14.3 1.19 11.12
-1226 -1258 -1271 -1269 -1269 -1226 114 17.94 1.49 13.95
-1276 -1235 -1247 -1278 -1274 -1276 115 4.94 0.41 3.84
-1282 -1286 -1276 -1263 -1272 -1282 116 3.38 0.28 2.63
-1277 -1264 -1280 -1275 -1272 -1277 117 4.68 0.39 3.64
-1277 -1274 -1270 -1277 -1281 -1277 118 4.68 0.39 3.64
-1269 -1276 -1276 -1270 -1281 -1269 119 6.76 0.56 5.26
-1293 -1267 -1281 -1278 -1272 -1293 120 0.52 0.04 0.40
-1286 -1283 -1269 -1282 -1280 -1286 121 2.34 0.19 1.82
-1276 -1290 -1284 -1279 -1279 -1276 122 4.94 0.41 3.84
-1267 -1288 -1283 -1266 -1282 -1267 123 7.28 0.61 5.66
-1274 -1278 -1294 -1279 -1276 -1274 124 5.46 0.45 4.24
-1277 -1263 -1278 -1278 -1271 -1277 125 4.68 0.39 3.64
-1272 -1276 -1261 -1277 -1278 -1272 126 5.98 0.50 4.65
-1260 -1274 -1277 -1267 -1267 -1260 127 9.1 0.76 7.07
-1274 -1268 -1270 -1273 -1277 -1274 128 5.46 0.45 4.24
-1276 -1281 -1278 -1267 -1271 -1276 129 4.94 0.41 3.84
-1261 -1279 -1272 -1260 -1274 -1261 130 8.84 0.74 6.87
-1265 -1274 -1282 -1272 -1274 -1265 131 7.8 0.65 6.06
-1272 -1272 -1273 -1271 -1269 -1272 132 5.98 0.50 4.65
-1272 -1271 -1280 -1269 -1270 -1272 133 5.98 0.50 4.65
-1272 -1265 -1274 -1276 -1270 -1272 134 5.98 0.50 4.65
-1272 -1271 -1271 -1264 -1277 -1272 135 5.98 0.50 4.65
-1270 -1272 -1275 -1258 -1271 -1270 136 6.5 0.54 5.05
-1259 -1271 -1272 -1248 -1260 -1259 137 9.36 0.78 7.28
-1253 -1259 -1266 -1252 -1261 -1253 138 10.92 0.91 8.49
-1252 -1260 -1259 -1248 -1260 -1252 139 11.18 0.93 8.69
-1256 -1258 -1259 -1260 -1255 -1256 140 10.14 0.84 7.88
-1259 -1247 -1265 -1261 -1250 -1259 141 9.36 0.78 7.28
-1259 -1250 -1266 -1260 -1255 -1259 142 9.36 0.78 7.28
-1261 -1259 -1248 -1262 -1266 -1261 143 8.84 0.74 6.87
-1259 -1260 -1253 -1265 -1263 -1259 144 9.36 0.78 7.28
-1256 -1262 -1261 -1257 -1265 -1256 145 10.14 0.84 7.88
-1254 -1262 -1261 -1251 -1260 -1254 146 10.66 0.89 8.29
-1252 -1261 -1259 -1259 -1260 -1252 147 11.18 0.93 8.69
-1257 -1259 -1256 -1264 -1269 -1257 148 9.88 0.82 7.68
-1259 -1262 -1252 -1265 -1261 -1259 149 9.36 0.78 7.28
-1263 -1262 -1251 -1265 -1258 -1263 150 8.32 0.69 6.47
-1261 -1262 -1258 -1261 -1253 -1261 151 8.84 0.74 6.87
-1262 -1258 -1258 -1261 -1258 -1262 152 8.58 0.71 6.67
-1262 -1252 -1261 -1264 -1248 -1262 153 8.58 0.71 6.67
-1263 -1254 -1265 -1266 -1252 -1263 154 8.32 0.69 6.47
-1266 -1248 -1265 -1260 -1255 -1266 155 7.54 0.63 5.86
-1263 -1253 -1266 -1258 -1262 -1263 156 8.32 0.69 6.47
-1263 -1263 -1261 -1256 -1261 -1263 157 8.32 0.69 6.47
-1259 -1261 -1250 -1263 -1261 -1259 158 9.36 0.78 7.28
-1261 -1259 -1259 -1261 -1252 -1261 159 8.84 0.74 6.87
-1262 -1252 -1261 -1262 -1252 -1262 160 8.58 0.71 6.67
-1261 -1254 -1267 -1267 -1261 -1261 161 8.84 0.74 6.87
-1268 -1265 -1264 -1268 -1264 -1268 162 7.02 0.58 5.46
-1274 -1273 -1254 -1269 -1268 -1274 163 5.46 0.45 4.24
-1266 -1273 -1272 -1262 -1266 -1266 164 7.54 0.63 5.86
-1259 -1277 -1272 -1267 -1263 -1259 165 9.36 0.78 7.28
-1267 -1257 -1271 -1272 -1268 -1267 166 7.28 0.61 5.66
-1267 -1267 -1256 -1274 -1273 -1267 167 7.28 0.61 5.66
-1264 -1268 -1264 -1270 -1273 -1264 168 8.06 0.67 6.27
-1256 -1271 -1269 -1267 -1268 -1256 169 10.14 0.84 7.88
-1271 -1261 -1266 -1268 -1268 -1271 170 6.24 0.52 4.85
-1271 -1266 -1267 -1263 -1269 -1271 171 6.24 0.52 4.85
-1265 -1268 -1268 -1272 -1256 -1265 172 7.8 0.65 6.06
-1268 -1265 -1268 -1275 -1273 -1268 173 7.02 0.58 5.46
-1267 -1269 -1263 -1266 -1267 -1267 174 7.28 0.61 5.66
-1255 -1268 -1270 -1266 -1269 -1255 175 10.4 0.87 8.09
-1274 -1257 -1270 -1268 -1269 -1274 176 5.46 0.45 4.24
-1267 -1268 -1268 -1257 -1271 -1267 177 7.28 0.61 5.66
-1267 -1264 -1269 -1270 -1257 -1267 178 7.28 0.61 5.66
-1269 -1269 -1261 -1281 -1269 -1269 179 6.76 0.56 5.26
-1259 -1275 -1274 -1277 -1261 -1259 180 9.36 0.78 7.28
-1271 -1272 -1269 -1271 -1264 -1271 181 6.24 0.52 4.85
-1269 -1273 -1260 -1271 -1271 -1269 182 6.76 0.56 5.26
-1272 -1269 -1275 -1259 -1269 -1272 183 5.98 0.50 4.65
-1269 -1275 -1276 -1276 -1262 -1269 184 6.76 0.56 5.26
-1270 -1259 -1276 -1276 -1258 -1270 185 6.5 0.54 5.05
-1273 -1270 -1262 -1275 -1272 -1273 186 5.72 0.48 4.45
-1269 -1273 -1273 -1263 -1271 -1269 187 6.76 0.56 5.26
-1276 -1267 -1273 -1267 -1275 -1276 188 4.94 0.41 3.84
-1275 -1266 -1272 -1272 -1266 -1275 189 5.2 0.43 4.04
-1273 -1259 -1273 -1273 -1262 -1273 190 5.72 0.48 4.45
-1280 -1265 -1272 -1272 -1262 -1280 191 3.9 0.32 3.03
-1274 -1266 -1270 -1273 -1264 -1274 192 5.46 0.45 4.24
-1274 -1262 -1272 -1278 -1265 -1274 193 5.46 0.45 4.24
-1272 -1263 -1271 -1272 -1268 -1272 194 5.98 0.50 4.65
-1280 -1261 -1270 -1271 -1260 -1280 195 3.9 0.32 3.03
-1271 -1270 -1272 -1274 -1269 -1271 196 6.24 0.52 4.85
-1276 -1277 -1260 -1273 -1275 -1276 197 4.94 0.41 3.84
-1275 -1279 -1269 -1269 -1273 -1275 198 5.2 0.43 4.04
-1263 -1274 -1272 -1269 -1273 -1263 199 8.32 0.69 6.47



-1270 -1279 -1266 -1274 -1272 -1270 200 6.5 0.54 5.05
-1274 -1272 -1263 -1272 -1273 -1274 201 5.46 0.45 4.24
-1279 -1274 -1262 -1285 -1273 -1279 202 4.16 0.35 3.23
-1274 -1277 -1264 -1273 -1274 -1274 203 5.46 0.45 4.24
-1275 -1280 -1262 -1277 -1272 -1275 204 5.2 0.43 4.04
-1277 -1276 -1272 -1265 -1279 -1277 205 4.68 0.39 3.64
-1277 -1287 -1284 -1270 -1289 -1277 206 4.68 0.39 3.64
-1269 -1283 -1279 -1277 -1280 -1269 207 6.76 0.56 5.26
-1280 -1279 -1273 -1281 -1262 -1280 208 3.9 0.32 3.03
-1271 -1258 -1271 -1271 -1264 -1271 209 6.24 0.52 4.85
-1273 -1258 -1270 -1270 -1257 -1273 210 5.72 0.48 4.45
-1274 -1269 -1266 -1272 -1268 -1274 211 5.46 0.45 4.24
-1273 -1273 -1260 -1271 -1271 -1273 212 5.72 0.48 4.45
-1270 -1272 -1263 -1271 -1274 -1270 213 6.5 0.54 5.05
-1263 -1275 -1274 -1263 -1270 -1263 214 8.32 0.69 6.47
-1270 -1267 -1279 -1275 -1262 -1270 215 6.5 0.54 5.05
-1272 -1266 -1272 -1271 -1275 -1272 216 5.98 0.50 4.65
-1268 -1275 -1272 -1268 -1271 -1268 217 7.02 0.58 5.46
-1263 -1264 -1275 -1269 -1265 -1263 218 8.32 0.69 6.47
-1279 -1270 -1279 -1272 -1263 -1279 219 4.16 0.35 3.23
-1279 -1279 -1273 -1278 -1275 -1279 220 4.16 0.35 3.23
-1282 -1277 -1267 -1275 -1278 -1282 221 3.38 0.28 2.63
-1262 -1285 -1278 -1275 -1272 -1262 222 8.58 0.71 6.67
-1276 -1265 -1276 -1273 -1262 -1276 223 4.94 0.41 3.84
-1271 -1269 -1282 -1281 -1266 -1271 224 6.24 0.52 4.85
-1275 -1279 -1271 -1277 -1273 -1275 225 5.2 0.43 4.04
-1275 -1277 -1265 -1282 -1283 -1275 226 5.2 0.43 4.04
-1272 -1277 -1271 -1277 -1282 -1272 227 5.98 0.50 4.65
-1267 -1282 -1276 -1276 -1278 -1267 228 7.28 0.61 5.66
-1263 -1278 -1276 -1268 -1281 -1263 229 8.32 0.69 6.47
-1281 -1266 -1277 -1275 -1267 -1281 230 3.64 0.30 2.83
-1282 -1282 -1267 -1277 -1277 -1282 231 3.38 0.28 2.63
-1280 -1280 -1277 -1271 -1277 -1280 232 3.9 0.32 3.03
-1262 -1283 -1278 -1262 -1273 -1262 233 8.58 0.71 6.67
-1283 -1277 -1284 -1292 -1271 -1283 234 3.12 0.26 2.43
-1283 -1276 -1287 -1289 -1273 -1283 235 3.12 0.26 2.43
-1285 -1282 -1285 -1291 -1279 -1285 236 2.6 0.22 2.02
-1294 -1279 -1283 -1287 -1276 -1294 237 0.26 0.02 0.20
-1284 -1277 -1285 -1279 -1287 -1284 238 2.86 0.24 2.22
-1276 -1290 -1286 -1273 -1285 -1276 239 4.94 0.41 3.84
-1273 -1285 -1287 -1276 -1286 -1273 240 5.72 0.48 4.45
-1275 -1290 -1287 -1284 -1289 -1275 241 5.2 0.43 4.04
-1281 -1293 -1282 -1287 -1288 -1281 242 3.64 0.30 2.83
-1276 -1289 -1295 -1276 -1284 -1276 243 4.94 0.41 3.84
-1277 -1287 -1291 -1280 -1287 -1277 244 4.68 0.39 3.64
-1281 -1285 -1279 -1288 -1298 -1281 245 3.64 0.30 2.83
-1286 -1283 -1276 -1286 -1279 -1286 246 2.34 0.19 1.82
-1288 -1278 -1287 -1288 -1281 -1288 247 1.82 0.15 1.41
-1291 -1279 -1288 -1283 -1288 -1291 248 1.04 0.09 0.81
-1277 -1291 -1286 -1282 -1285 -1277 249 4.68 0.39 3.64
-1279 -1283 -1277 -1286 -1284 -1279 250 4.16 0.35 3.23
-1282 -1285 -1273 -1284 -1280 -1282 251 3.38 0.28 2.63
-1284 -1277 -1285 -1286 -1286 -1284 252 2.86 0.24 2.22

K = 0.107148

Reference 1995 Annual Book of ASTM Standards
Section 4 Volume 04.08 1 inch pound-force = 0.0833 foot pound-force
D 2573 

Shear Strength Calculations
s = T/K
s = shear strength, lbf/ft2
T = torque, lbf.ft
K = constant, depending on dimensions of vane, ft3

Vane used in the field is a tapered vane
for tapered vane, K = 1/1728(pi*D3+0.37(2D3-d3))

where, D = vane diameter = 3.625 in
d = rod diameter = 0.5 in

For 0.5 in diameter rod, equation reduces to K = 0.00225D3 - 0.00003
K = 0.107148

Per Contractor, vanes built per ASTM recommended dimesion of field vanes, ASTM 1995, 
Section 4, Volume 04.08, D 2573 - 94
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Vane Shear Raw Data 
Location 404  

38 feet below Lake Surface  
(Water Depth + Depth Below Mudline) 



  

1/7/05,retec,404/38 zero = -1295 calib = 0.26 in-lb/unit ft-lb Shear Strength, psf
-1292 -1301 -1300 -1294 -1302 -1292 1 0.78 0.06 0.61
-1296 -1299 -1300 -1290 -1300 -1296 2 -0.26 -0.02 -0.20
-1299 -1298 -1303 -1289 -1299 -1299 3 -1.04 -0.09 -0.81
-1289 -1300 -1305 -1290 -1304 -1289 4 1.56 0.13 1.21
-1300 -1296 -1301 -1303 -1304 -1300 5 -1.3 -0.11 -1.01
-1301 -1301 -1293 -1297 -1305 -1301 6 -1.56 -0.13 -1.21
-1288 -1300 -1300 -1294 -1301 -1288 7 1.82 0.15 1.41
-1308 -1306 -1286 -1304 -1298 -1308 8 -3.38 -0.28 -2.63
-1292 -1299 -1304 -1288 -1289 -1292 9 0.78 0.06 0.61
-1299 -1300 -1302 -1307 -1305 -1299 10 -1.04 -0.09 -0.81
-1297 -1305 -1298 -1296 -1296 -1297 11 -0.52 -0.04 -0.40
-1300 -1296 -1286 -1298 -1306 -1300 12 -1.3 -0.11 -1.01
-1299 -1290 -1294 -1307 -1305 -1299 13 -1.04 -0.09 -0.81
-1289 -1300 -1301 -1297 -1297 -1289 14 1.56 0.13 1.21
-1306 -1289 -1300 -1297 -1289 -1306 15 -2.86 -0.24 -2.22
-1306 -1299 -1297 -1300 -1302 -1306 16 -2.86 -0.24 -2.22
-1305 -1305 -1291 -1303 -1299 -1305 17 -2.6 -0.22 -2.02
-1294 -1308 -1306 -1289 -1300 -1294 18 0.26 0.02 0.20
-1288 -1303 -1304 -1296 -1304 -1288 19 1.82 0.15 1.41
-1301 -1299 -1306 -1305 -1290 -1301 20 -1.56 -0.13 -1.21
-1301 -1292 -1307 -1374 -1354 -1301 21 -1.56 -0.13 -1.21
-1303 -1300 -1290 -1310 -1306 -1303 22 -2.08 -0.17 -1.62
-1288 -1301 -1304 -1298 -1317 -1288 23 1.82 0.15 1.41
-1315 -1286 -1295 -1294 -1285 -1315 24 -5.2 -0.43 -4.04
-1300 -1294 -1293 -1298 -1293 -1300 25 -1.3 -0.11 -1.01
-1293 -1299 -1283 -1287 -1276 -1293 26 0.52 0.04 0.40
-1273 -1267 -1239 -1239 -1223 -1273 27 5.72 0.48 4.45
-1215 -1194 -1194 -1183 -1182 -1215 28 20.8 1.73 16.17
-1185 -1168 -1164 -1161 -1148 -1185 29 28.6 2.38 22.23
-1138 -1145 -1140 -1143 -1140 -1138 30 40.82 3.40 31.73
-1133 -1134 -1137 -1119 -1128 -1133 31 42.12 3.51 32.75
-1130 -1117 -1126 -1125 -1113 -1130 32 42.9 3.57 33.35
-1125 -1120 -1106 -1114 -1110 -1125 33 44.2 3.68 34.36
-1106 -1102 -1102 -1090 -1102 -1106 34 49.14 4.09 38.20
-1096 -1085 -1091 -1089 -1079 -1096 35 51.74 4.31 40.22
-1085 -1088 -1082 -1089 -1081 -1085 36 54.6 4.55 42.45
-1072 -1078 -1081 -1077 -1076 -1072 37 57.98 4.83 45.08
-1071 -1074 -1075 -1066 -1075 -1071 38 58.24 4.85 45.28
-1074 -1065 -1075 -1076 -1068 -1074 39 57.46 4.79 44.67
-1069 -1064 -1068 -1070 -1059 -1069 40 58.76 4.89 45.68
-1062 -1068 -1056 -1069 -1063 -1062 41 60.58 5.05 47.10
-1058 -1066 -1055 -1064 -1066 -1058 42 61.62 5.13 47.91
-1055 -1072 -1058 -1070 -1065 -1055 43 62.4 5.20 48.51
-1062 -1076 -1064 -1071 -1061 -1062 44 60.58 5.05 47.10
-1076 -1077 -1066 -1075 -1063 -1076 45 56.94 4.74 44.27
-1074 -1069 -1070 -1068 -1074 -1074 46 57.46 4.79 44.67
-1077 -1073 -1081 -1080 -1081 -1077 47 56.68 4.72 44.06
-1071 -1085 -1073 -1090 -1084 -1071 48 58.24 4.85 45.28
-1095 -1077 -1099 -1089 -1097 -1095 49 52 4.33 40.43
-1094 -1089 -1089 -1089 -1082 -1094 50 52.26 4.35 40.63
-1093 -1100 -1082 -1092 -1080 -1093 51 52.52 4.37 40.83
-1096 -1086 -1094 -1084 -1092 -1096 52 51.74 4.31 40.22
-1097 -1088 -1094 -1085 -1098 -1097 53 51.48 4.29 40.02
-1096 -1102 -1094 -1100 -1103 -1096 54 51.74 4.31 40.22
-1100 -1098 -1097 -1094 -1102 -1100 55 50.7 4.22 39.42
-1096 -1095 -1097 -1096 -1097 -1096 56 51.74 4.31 40.22
-1092 -1098 -1095 -1104 -1097 -1092 57 52.78 4.40 41.03
-1101 -1096 -1102 -1101 -1105 -1101 58 50.44 4.20 39.21
-1095 -1107 -1092 -1107 -1096 -1095 59 52 4.33 40.43
-1102 -1093 -1110 -1096 -1112 -1102 60 50.18 4.18 39.01
-1102 -1106 -1105 -1114 -1115 -1102 61 50.18 4.18 39.01
-1100 -1107 -1102 -1117 -1110 -1100 62 50.7 4.22 39.42
-1106 -1112 -1112 -1116 -1106 -1106 63 49.14 4.09 38.20
-1117 -1109 -1112 -1114 -1112 -1117 64 46.28 3.86 35.98
-1120 -1112 -1119 -1117 -1113 -1120 65 45.5 3.79 35.37
-1112 -1101 -1119 -1106 -1113 -1112 66 47.58 3.96 36.99
-1116 -1110 -1117 -1105 -1118 -1116 67 46.54 3.88 36.18
-1122 -1113 -1127 -1112 -1121 -1122 68 44.98 3.75 34.97
-1121 -1108 -1120 -1113 -1118 -1121 69 45.24 3.77 35.17
-1126 -1116 -1121 -1125 -1115 -1126 70 43.94 3.66 34.16
-1123 -1121 -1123 -1122 -1117 -1123 71 44.72 3.73 34.77
-1115 -1130 -1113 -1124 -1127 -1115 72 46.8 3.90 36.38
-1123 -1115 -1123 -1115 -1123 -1123 73 44.72 3.73 34.77
-1124 -1117 -1125 -1128 -1117 -1124 74 44.46 3.70 34.56
-1129 -1131 -1116 -1130 -1135 -1129 75 43.16 3.60 33.55
-1128 -1188 -1178 -1205 -1232 -1128 76 43.42 3.62 33.76
-1233 -1260 -1274 -1274 -1277 -1233 77 16.12 1.34 12.53
-1270 -1278 -1286 -1281 -1296 -1270 78 6.5 0.54 5.05
-1278 -1124 -1033 -1098 -1297 -1278 79 4.42 0.37 3.44
-1290 -1308 -1109 -1132 -1239 -1290 80 1.3 0.11 1.01
-1292 -1295 -1292 -1135 -1172 -1292 81 0.78 0.06 0.61
-1269 -1280 -1274 -1273 -1278 -1269 82 6.76 0.56 5.26
-1269 -1257 -1259 -1255 -1265 -1269 83 6.76 0.56 5.26
-1260 -1276 -1268 -1272 -1267 -1260 84 9.1 0.76 7.07
-1260 -1258 -1267 -1270 -1263 -1260 85 9.1 0.76 7.07
-1276 -1263 -1272 -1266 -1259 -1276 86 4.94 0.41 3.84
-1265 -1264 -1269 -1274 -1269 -1265 87 7.8 0.65 6.06
-1271 -1263 -1270 -1264 -1256 -1271 88 6.24 0.52 4.85
-1270 -1262 -1275 -1270 -1257 -1270 89 6.5 0.54 5.05
-1271 -1259 -1263 -1271 -1270 -1271 90 6.24 0.52 4.85
-1272 -1275 -1255 -1264 -1260 -1272 91 5.98 0.50 4.65
-1252 -1273 -1275 -1271 -1266 -1252 92 11.18 0.93 8.69
-1266 -1255 -1261 -1264 -1264 -1266 93 7.54 0.63 5.86
-1272 -1273 -1270 -1273 -1266 -1272 94 5.98 0.50 4.65
-1267 -1268 -1257 -1271 -1271 -1267 95 7.28 0.61 5.66
-1271 -1276 -1253 -1267 -1266 -1271 96 6.24 0.52 4.85
-1270 -1271 -1265 -1270 -1260 -1270 97 6.5 0.54 5.05



-1267 -1263 -1265 -1272 -1257 -1267 98 7.28 0.61 5.66
-1269 -1264 -1267 -1260 -1265 -1269 99 6.76 0.56 5.26
-1265 -1268 -1269 -1257 -1272 -1265 100 7.8 0.65 6.06
-1257 -1268 -1267 -1259 -1269 -1257 101 9.88 0.82 7.68
-1256 -1269 -1270 -1268 -1266 -1256 102 10.14 0.84 7.88
-1265 -1271 -1267 -1256 -1270 -1265 103 7.8 0.65 6.06
-1274 -1266 -1268 -1262 -1269 -1274 104 5.46 0.45 4.24
-1269 -1262 -1270 -1263 -1268 -1269 105 6.76 0.56 5.26
-1257 -1267 -1270 -1268 -1268 -1257 106 9.88 0.82 7.68
-1270 -1269 -1257 -1271 -1265 -1270 107 6.5 0.54 5.05
-1257 -1266 -1274 -1260 -1268 -1257 108 9.88 0.82 7.68
-1263 -1267 -1263 -1264 -1268 -1263 109 8.32 0.69 6.47
-1263 -1269 -1260 -1268 -1270 -1263 110 8.32 0.69 6.47
-1267 -1268 -1254 -1267 -1266 -1267 111 7.28 0.61 5.66
-1269 -1257 -1268 -1264 -1256 -1269 112 6.76 0.56 5.26
-1252 -1235 -1233 -1220 -1235 -1252 113 11.18 0.93 8.69
-1219 -1222 -1218 -1217 -1217 -1219 114 19.76 1.65 15.36
-1212 -1218 -1216 -1212 -1215 -1212 115 21.58 1.80 16.78
-1208 -1212 -1203 -1213 -1213 -1208 116 22.62 1.88 17.59
-1205 -1215 -1207 -1203 -1216 -1205 117 23.4 1.95 18.19
-1213 -1211 -1213 -1207 -1214 -1213 118 21.32 1.78 16.57
-1207 -1215 -1209 -1212 -1217 -1207 119 22.88 1.91 17.79
-1212 -1216 -1205 -1205 -1216 -1212 120 21.58 1.80 16.78
-1214 -1215 -1215 -1209 -1215 -1214 121 21.06 1.75 16.37
-1212 -1211 -1221 -1209 -1206 -1212 122 21.58 1.80 16.78
-1216 -1222 -1204 -1218 -1216 -1216 123 20.54 1.71 15.97
-1215 -1220 -1212 -1210 -1209 -1215 124 20.8 1.73 16.17
-1214 -1211 -1216 -1208 -1222 -1214 125 21.06 1.75 16.37
-1203 -1207 -1213 -1206 -1207 -1203 126 23.92 1.99 18.60
-1214 -1211 -1212 -1207 -1202 -1214 127 21.06 1.75 16.37
-1212 -1217 -1215 -1216 -1213 -1212 128 21.58 1.80 16.78
-1212 -1204 -1222 -1207 -1220 -1212 129 21.58 1.80 16.78
-1210 -1214 -1203 -1212 -1211 -1210 130 22.1 1.84 17.18
-1199 -1209 -1211 -1206 -1214 -1199 131 24.96 2.08 19.40
-1211 -1211 -1212 -1217 -1202 -1211 132 21.84 1.82 16.98
-1214 -1202 -1213 -1201 -1216 -1214 133 21.06 1.75 16.37
-1208 -1213 -1208 -1210 -1200 -1208 134 22.62 1.88 17.59
-1210 -1216 -1200 -1211 -1214 -1210 135 22.1 1.84 17.18
-1199 -1212 -1207 -1206 -1227 -1199 136 24.96 2.08 19.40
-1250 -1255 -1244 -1256 -1254 -1250 137 11.7 0.97 9.10
-1258 -1254 -1256 -1251 -1254 -1258 138 9.62 0.80 7.48
-1249 -1253 -1255 -1246 -1255 -1249 139 11.96 1.00 9.30
-1255 -1248 -1260 -1255 -1245 -1255 140 10.4 0.87 8.09
-1254 -1244 -1254 -1256 -1259 -1254 141 10.66 0.89 8.29

K = 0.107148
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Vane Shear Summary 
Location 407 
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Vane Shear Raw Data 
Location 407  

41 feet below Lake Surface  
(Water Depth + Depth Below Mudline) 

 



  

1/8/5,retec,407/41 zero = -1295 calib = 0.26 in-lb/unit ft-lb Shear Strength, psf
-1298 -1297 -1280 -1303 -1299 -1298 1 -0.78 -0.06 -0.61
-1291 -1297 -1289 -1298 -1298 -1291 2 1.04 0.09 0.81
-1295 -1299 -1284 -1298 -1300 -1295 3 0 0.00 0.00
-1283 -1296 -1296 -1283 -1298 -1283 4 3.12 0.26 2.43
-1283 -1299 -1298 -1285 -1300 -1283 5 3.12 0.26 2.43
-1300 -1287 -1294 -1299 -1288 -1300 6 -1.3 -0.11 -1.01
-1295 -1282 -1298 -1296 -1281 -1295 7 0 0.00 0.00
-1295 -1293 -1293 -1299 -1298 -1295 8 0 0.00 0.00
-1298 -1297 -1298 -1282 -1299 -1298 9 -0.78 -0.06 -0.61
-1299 -1287 -1297 -1298 -1280 -1299 10 -1.04 -0.09 -0.81
-1295 -1287 -1296 -1295 -1288 -1295 11 0 0.00 0.00
-1296 -1298 -1282 -1297 -1300 -1296 12 -0.26 -0.02 -0.20
-1298 -1296 -1281 -1298 -1291 -1298 13 -0.78 -0.06 -0.61
-1296 -1292 -1285 -1293 -1297 -1296 14 -0.26 -0.02 -0.20
-1292 -1295 -1287 -1297 -1294 -1292 15 0.78 0.06 0.61
-1297 -1293 -1288 -1297 -1287 -1297 16 -0.52 -0.04 -0.40
-1294 -1291 -1292 -1296 -1280 -1294 17 0.26 0.02 0.20
-1291 -1299 -1294 -1280 -1294 -1291 18 1.04 0.09 0.81
-1279 -1296 -1296 -1294 -1287 -1279 19 4.16 0.35 3.23
-1288 -1278 -1290 -1295 -1287 -1288 20 1.82 0.15 1.41
-1294 -1295 -1287 -1295 -1302 -1294 21 0.26 0.02 0.20
-1301 -1298 -1295 -1298 -1297 -1301 22 -1.56 -0.13 -1.21
-1298 -1292 -1277 -1293 -1286 -1298 23 -0.78 -0.06 -0.61
-1282 -1279 -1268 -1274 -1272 -1282 24 3.38 0.28 2.63
-1252 -1266 -1263 -1245 -1262 -1252 25 11.18 0.93 8.69
-1254 -1251 -1258 -1252 -1243 -1254 26 10.66 0.89 8.29
-1252 -1235 -1249 -1245 -1232 -1252 27 11.18 0.93 8.69
-1245 -1234 -1244 -1244 -1245 -1245 28 13 1.08 10.11
-1239 -1245 -1249 -1239 -1246 -1239 29 14.56 1.21 11.32
-1242 -1243 -1233 -1248 -1235 -1242 30 13.78 1.15 10.71
-1243 -1231 -1231 -1244 -1241 -1243 31 13.52 1.13 10.51
-1249 -1242 -1245 -1249 -1232 -1249 32 11.96 1.00 9.30
-1246 -1246 -1244 -1248 -1230 -1246 33 12.74 1.06 9.90
-1244 -1232 -1247 -1244 -1246 -1244 34 13.26 1.10 10.31
-1232 -1246 -1241 -1249 -1243 -1232 35 16.38 1.36 12.73
-1246 -1248 -1244 -1246 -1228 -1246 36 12.74 1.06 9.90
-1244 -1245 -1242 -1244 -1231 -1244 37 13.26 1.10 10.31
-1243 -1236 -1245 -1248 -1246 -1243 38 13.52 1.13 10.51
-1234 -1232 -1250 -1232 -1244 -1234 39 15.86 1.32 12.33
-1238 -1248 -1230 -1244 -1231 -1238 40 14.82 1.23 11.52
-1247 -1233 -1247 -1230 -1245 -1247 41 12.48 1.04 9.70
-1236 -1248 -1245 -1245 -1248 -1236 42 15.34 1.28 11.93
-1244 -1234 -1245 -1230 -1239 -1244 43 13.26 1.10 10.31
-1243 -1235 -1249 -1232 -1244 -1243 44 13.52 1.13 10.51
-1238 -1243 -1233 -1245 -1233 -1238 45 14.82 1.23 11.52
-1244 -1231 -1244 -1239 -1244 -1244 46 13.26 1.10 10.31
-1236 -1249 -1252 -1259 -1273 -1236 47 15.34 1.28 11.93
-1260 -1271 -1258 -1268 -1265 -1260 48 9.1 0.76 7.07
-1265 -1266 -1260 -1283 -1255 -1265 49 7.8 0.65 6.06
-1207 -1220 -1227 -1253 -1256 -1207 50 22.88 1.91 17.79
-1266 -1281 -1268 -1276 -1277 -1266 51 7.54 0.63 5.86
-1279 -1270 -1282 -1278 -1269 -1279 52 4.16 0.35 3.23
-1280 -1277 -1279 -1265 -1279 -1280 53 3.9 0.32 3.03
-1265 -1276 -1277 -1278 -1281 -1265 54 7.8 0.65 6.06
-1281 -1282 -1276 -1283 -1266 -1281 55 3.64 0.30 2.83
-1280 -1267 -1279 -1279 -1275 -1280 56 3.9 0.32 3.03
-1284 -1268 -1282 -1275 -1278 -1284 57 2.86 0.24 2.22
-1285 -1275 -1280 -1279 -1279 -1285 58 2.6 0.22 2.02
-1273 -1278 -1280 -1267 -1284 -1273 59 5.72 0.48 4.45
-1273 -1282 -1276 -1265 -1284 -1273 60 5.72 0.48 4.45
-1269 -1278 -1280 -1265 -1279 -1269 61 6.76 0.56 5.26
-1280 -1276 -1280 -1264 -1280 -1280 62 3.9 0.32 3.03
-1265 -1279 -1277 -1267 -1280 -1265 63 7.8 0.65 6.06
-1265 -1278 -1279 -1282 -1277 -1265 64 7.8 0.65 6.06
-1281 -1281 -1267 -1279 -1284 -1281 65 3.64 0.30 2.83
-1282 -1275 -1279 -1279 -1264 -1282 66 3.38 0.28 2.63
-1279 -1275 -1263 -1283 -1278 -1279 67 4.16 0.35 3.23
-1279 -1279 -1265 -1282 -1279 -1279 68 4.16 0.35 3.23
-1276 -1278 -1264 -1278 -1276 -1276 69 4.94 0.41 3.84
-1278 -1279 -1263 -1282 -1281 -1278 70 4.42 0.37 3.44
-1281 -1278 -1264 -1273 -1271 -1281 71 3.64 0.30 2.83
-1252 -1264 -1264 -1247 -1264 -1252 72 11.18 0.93 8.69
-1263 -1259 -1264 -1263 -1255 -1263 73 8.32 0.69 6.47
-1265 -1255 -1261 -1261 -1268 -1265 74 7.8 0.65 6.06
-1262 -1259 -1262 -1266 -1263 -1262 75 8.58 0.71 6.67
-1266 -1256 -1265 -1254 -1265 -1266 76 7.54 0.63 5.86
-1251 -1263 -1262 -1263 -1264 -1251 77 11.44 0.95 8.89
-1258 -1264 -1249 -1266 -1265 -1258 78 9.62 0.80 7.48
-1265 -1265 -1262 -1261 -1251 -1265 79 7.8 0.65 6.06
-1259 -1259 -1266 -1251 -1266 -1259 80 9.36 0.78 7.28
-1248 -1263 -1264 -1262 -1264 -1248 81 12.22 1.02 9.50
-1253 -1263 -1252 -1267 -1261 -1253 82 10.92 0.91 8.49
-1267 -1269 -1259 -1265 -1250 -1267 83 7.28 0.61 5.66
-1265 -1251 -1265 -1259 -1263 -1265 84 7.8 0.65 6.06
-1259 -1268 -1269 -1251 -1268 -1259 85 9.36 0.78 7.28
-1251 -1268 -1266 -1261 -1272 -1251 86 11.44 0.95 8.89
-1267 -1264 -1253 -1263 -1264 -1267 87 7.28 0.61 5.66
-1267 -1254 -1265 -1266 -1265 -1267 88 7.28 0.61 5.66
-1264 -1264 -1264 -1251 -1267 -1264 89 8.06 0.67 6.27
-1252 -1272 -1267 -1265 -1269 -1252 90 11.18 0.93 8.69
-1261 -1264 -1257 -1266 -1256 -1261 91 8.84 0.74 6.87
-1275 -1262 -1276 -1270 -1270 -1275 92 5.2 0.43 4.04
-1274 -1271 -1274 -1261 -1281 -1274 93 5.46 0.45 4.24



K = 0.107148
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Vane Shear Raw Data 
Location 407  

43 feet below Lake Surface  
(Water Depth + Depth Below Mudline) 

 



  

1/8/5,retec,407/43 zero = -1295 calib = 0.26 in-lb/unit ft-lb Shear Strength, psf
-1294 -1293 -1284 -1291 -1291 -1294 1 0.26 0.02 0.20
-1291 -1278 -1293 -1294 -1277 -1291 2 1.04 0.09 0.81
-1289 -1278 -1290 -1293 -1291 -1289 3 1.56 0.13 1.21
-1292 -1291 -1277 -1294 -1295 -1292 4 0.78 0.06 0.61
-1294 -1291 -1278 -1293 -1292 -1294 5 0.26 0.02 0.20
-1283 -1308 -1291 -1291 -1302 -1283 6 3.12 0.26 2.43
-1288 -1297 -1283 -1291 -1301 -1288 7 1.82 0.15 1.41
-1291 -1294 -1292 -1296 -1294 -1291 8 1.04 0.09 0.81
-1295 -1297 -1287 -1290 -1294 -1295 9 0 0.00 0.00
-1292 -1292 -1287 -1294 -1302 -1292 10 0.78 0.06 0.61
-1283 -1296 -1294 -1281 -1298 -1283 11 3.12 0.26 2.43
-1290 -1295 -1295 -1279 -1294 -1290 12 1.3 0.11 1.01
-1278 -1288 -1237 -1280 -1305 -1278 13 4.42 0.37 3.44
-1288 -1301 -1290 -1272 -1274 -1288 14 1.82 0.15 1.41
-1234 -1245 -1235 -1228 -1203 -1234 15 15.86 1.32 12.33
-1209 -1209 -1180 -1180 -1188 -1209 16 22.36 1.86 17.38
-1171 -1183 -1171 -1165 -1186 -1171 17 32.24 2.69 25.06
-1184 -1177 -1182 -1162 -1177 -1184 18 28.86 2.40 22.44
-1178 -1161 -1163 -1160 -1164 -1178 19 30.42 2.53 23.65
-1168 -1171 -1124 -1176 -1153 -1168 20 33.02 2.75 25.67
-1105 -1153 -1133 -1063 -1152 -1105 21 49.4 4.12 38.41
-1092 -1139 -1085 -1105 -1004 -1092 22 52.78 4.40 41.03
-1107 -976 -1053 -1110 -856 -1107 23 48.88 4.07 38.00
-842 -876 -857 -900 -1157 -842 24 117.78 9.81 91.57

-1094 -953 -960 -1081 -917 -1094 25 52.26 4.35 40.63
-1160 -1057 -998 -899 -1015 -1160 26 35.1 2.92 27.29
-1131 -1172 -1160 -1173 -1172 -1131 27 42.64 3.55 33.15
-1173 -1150 -1166 -1164 -1150 -1173 28 31.72 2.64 24.66
-1162 -1163 -1154 -1168 -1170 -1162 29 34.58 2.88 26.88
-1174 -1161 -1175 -1179 -1159 -1174 30 31.46 2.62 24.46
-1174 -1171 -1164 -1166 -1168 -1174 31 31.46 2.62 24.46
-1169 -1158 -1168 -1168 -1165 -1169 32 32.76 2.73 25.47
-1164 -1168 -1178 -1175 -1175 -1164 33 34.06 2.84 26.48
-1171 -1176 -1176 -1184 -1166 -1171 34 32.24 2.69 25.06
-1166 -1176 -1176 -1159 -1170 -1166 35 33.54 2.79 26.07
-1169 -1166 -1172 -1174 -1160 -1169 36 32.76 2.73 25.47
-1174 -1181 -1167 -1177 -1177 -1174 37 31.46 2.62 24.46
-1169 -1180 -1184 -1171 -1180 -1169 38 32.76 2.73 25.47
-1179 -1166 -1177 -1165 -1179 -1179 39 30.16 2.51 23.45
-1182 -1164 -1176 -1172 -1179 -1182 40 29.38 2.45 22.84
-1185 -1183 -1186 -1185 -1172 -1185 41 28.6 2.38 22.23
-1183 -1189 -1171 -1179 -1169 -1183 42 29.12 2.43 22.64
-1170 -1180 -1169 -1182 -1184 -1170 43 32.5 2.71 25.27
-1171 -1183 -1184 -1185 -1186 -1171 44 32.24 2.69 25.06
-1187 -1190 -1185 -1172 -1186 -1187 45 28.08 2.34 21.83
-1187 -1172 -1189 -1184 -1181 -1187 46 28.08 2.34 21.83
-1183 -1183 -1184 -1188 -1173 -1183 47 29.12 2.43 22.64
-1184 -1192 -1178 -1190 -1192 -1184 48 28.86 2.40 22.44
-1179 -1192 -1186 -1189 -1194 -1179 49 30.16 2.51 23.45
-1184 -1191 -1191 -1180 -1192 -1184 50 28.86 2.40 22.44
-1193 -1187 -1189 -1178 -1195 -1193 51 26.52 2.21 20.62
-1194 -1176 -1194 -1188 -1199 -1194 52 26.26 2.19 20.42
-1203 -1183 -1203 -1187 -1205 -1203 53 23.92 1.99 18.60
-1198 -1199 -1195 -1197 -1202 -1198 54 25.22 2.10 19.61
-1187 -1197 -1202 -1208 -1209 -1187 55 28.08 2.34 21.83
-1204 -1206 -1206 -1204 -1204 -1204 56 23.66 1.97 18.39
-1190 -1200 -1197 -1207 -1205 -1190 57 27.3 2.27 21.22
-1189 -1207 -1194 -1206 -1204 -1189 58 27.56 2.30 21.43
-1197 -1217 -1215 -1199 -1213 -1197 59 25.48 2.12 19.81
-1210 -1194 -1209 -1206 -1213 -1210 60 22.1 1.84 17.18
-1211 -1200 -1212 -1207 -1194 -1211 61 21.84 1.82 16.98
-1183 -1201 -1197 -1204 -1204 -1183 62 29.12 2.43 22.64
-1182 -1183 -1242 -1230 -1212 -1182 63 29.38 2.45 22.84
-1245 -1212 -1190 -1225 -1243 -1245 64 13 1.08 10.11
-1219 -1227 -1205 -1256 -1240 -1219 65 19.76 1.65 15.36
-1274 -1254 -1181 -1151 -1146 -1274 66 5.46 0.45 4.24
-1207 -1229 -1217 -1243 -1239 -1207 67 22.88 1.91 17.79
-1222 -1235 -1259 -1295 -1278 -1222 68 18.98 1.58 14.76
-1291 -1271 -1287 -1289 -1278 -1291 69 1.04 0.09 0.81
-1283 -1275 -1289 -1279 -1284 -1283 70 3.12 0.26 2.43
-1285 -1280 -1285 -1285 -1285 -1285 71 2.6 0.22 2.02
-1283 -1284 -1285 -1274 -1263 -1283 72 3.12 0.26 2.43
-1266 -1289 -1288 -1273 -1284 -1266 73 7.54 0.63 5.86
-1273 -1285 -1284 -1284 -1286 -1273 74 5.72 0.48 4.45
-1285 -1281 -1271 -1289 -1280 -1285 75 2.6 0.22 2.02
-1285 -1272 -1285 -1273 -1286 -1285 76 2.6 0.22 2.02
-1270 -1284 -1283 -1283 -1281 -1270 77 6.5 0.54 5.05
-1286 -1284 -1272 -1289 -1289 -1286 78 2.34 0.19 1.82
-1286 -1288 -1283 -1288 -1275 -1286 79 2.34 0.19 1.82
-1288 -1276 -1288 -1283 -1272 -1288 80 1.82 0.15 1.41
-1290 -1281 -1281 -1272 -1283 -1290 81 1.3 0.11 1.01
-1272 -1286 -1283 -1285 -1285 -1272 82 5.98 0.50 4.65
-1289 -1288 -1287 -1286 -1283 -1289 83 1.56 0.13 1.21
-1267 -1279 -1270 -1268 -1256 -1267 84 7.28 0.61 5.66
-1253 -1251 -1236 -1250 -1248 -1253 85 10.92 0.91 8.49
-1246 -1246 -1235 -1247 -1233 -1246 86 12.74 1.06 9.90
-1242 -1232 -1241 -1247 -1236 -1242 87 13.78 1.15 10.71
-1250 -1242 -1250 -1236 -1254 -1250 88 11.7 0.97 9.10
-1238 -1255 -1253 -1248 -1249 -1238 89 14.82 1.23 11.52
-1232 -1246 -1243 -1232 -1247 -1232 90 16.38 1.36 12.73
-1242 -1248 -1231 -1252 -1241 -1242 91 13.78 1.15 10.71
-1246 -1235 -1251 -1251 -1234 -1246 92 12.74 1.06 9.90
-1249 -1233 -1246 -1253 -1245 -1249 93 11.96 1.00 9.30
-1229 -1222 -1207 -1250 -1240 -1229 94 17.16 1.43 13.34
-1251 -1243 -1247 -1230 -1251 -1251 95 11.44 0.95 8.89
-1244 -1251 -1254 -1244 -1249 -1244 96 13.26 1.10 10.31
-1231 -1217 -1258 -1234 -1254 -1231 97 16.64 1.39 12.94



-1245 -1254 -1256 -1251 -1244 -1245 98 13 1.08 10.11
-1240 -1242 -1252 -1231 -1227 -1240 99 14.3 1.19 11.12
-1242 -1249 -1252 -1241 -1249 -1242 100 13.78 1.15 10.71
-1233 -1225 -1222 -1231 -1224 -1233 101 16.12 1.34 12.53
-1213 -1183 -1163 -1198 -1177 -1213 102 21.32 1.78 16.57
-1161 -1157 -1200 -1181 -1153 -1161 103 34.84 2.90 27.09
-1249 -1242 -1257 -1207 -1211 -1249 104 11.96 1.00 9.30
-1215 -1255 -1225 -1226 -1254 -1215 105 20.8 1.73 16.17
-1245 -1252 -1253 -1236 -1253 -1245 106 13 1.08 10.11
-1238 -1251 -1252 -1247 -1251 -1238 107 14.82 1.23 11.52
-1244 -1247 -1264 -1256 -1230 -1244 108 13.26 1.10 10.31
-1247 -1258 -1231 -1239 -1258 -1247 109 12.48 1.04 9.70
-1223 -1249 -1256 -1228 -1257 -1223 110 18.72 1.56 14.55
-1239 -1250 -1254 -1248 -1210 -1239 111 14.56 1.21 11.32
-1258 -1261 -1246 -1255 -1257 -1258 112 9.62 0.80 7.48
-1240 -1257 -1233 -1255 -1257 -1240 113 14.3 1.19 11.12
-1244 -1258 -1251 -1244 -1231 -1244 114 13.26 1.10 10.31
-1211 -1261 -1239 -1221 -1224 -1211 115 21.84 1.82 16.98
-1243 -1220 -1226 -1220 -1241 -1243 116 13.52 1.13 10.51
-1238 -1233 -1225 -1208 -1196 -1238 117 14.82 1.23 11.52
-1187 -1172 -1274 -1272 -1255 -1187 118 28.08 2.34 21.83

K = 0.107148
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Vane Shear Summary 
Location 413 
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Vane Shear Raw Data 
Location 413 

40 feet below Lake Surface 
(Water Depth + Depth Below Mudline) 



 

1/8/05,retec,413/40 zero = -1295 calib = 0.26 in-lb/unit ft-lb Shear Strength, psf
-1299 -1295 -1290 -1298 -1290 -1299 1 -1.04 -0.09 -0.81
-1297 -1299 -1286 -1301 -1281 -1297 2 -0.52 -0.04 -0.40
-1299 -1292 -1299 -1283 -1297 -1299 3 -1.04 -0.09 -0.81
-1289 -1300 -1283 -1297 -1294 -1289 4 1.56 0.13 1.21
-1298 -1295 -1296 -1297 -1282 -1298 5 -0.78 -0.06 -0.61
-1301 -1283 -1302 -1294 -1300 -1301 6 -1.56 -0.13 -1.21
-1297 -1293 -1302 -1282 -1301 -1297 7 -0.52 -0.04 -0.40
-1283 -1298 -1295 -1298 -1300 -1283 8 3.12 0.26 2.43
-1295 -1293 -1300 -1298 -1292 -1295 9 0 0.00 0.00
-1299 -1297 -1303 -1284 -1299 -1299 10 -1.04 -0.09 -0.81
-1295 -1301 -1283 -1296 -1294 -1295 11 0 0.00 0.00
-1300 -1285 -1297 -1286 -1302 -1300 12 -1.3 -0.11 -1.01
-1283 -1295 -1285 -1304 -1299 -1283 13 3.12 0.26 2.43
-1298 -1284 -1304 -1300 -1295 -1298 14 -0.78 -0.06 -0.61
-1294 -1300 -1300 -1283 -1300 -1294 15 0.26 0.02 0.20
-1293 -1300 -1286 -1296 -1283 -1293 16 0.52 0.04 0.40
-1300 -1299 -1297 -1297 -1300 -1300 17 -1.3 -0.11 -1.01
-1302 -1296 -1296 -1301 -1282 -1302 18 -1.82 -0.15 -1.41
-1296 -1297 -1303 -1291 -1298 -1296 19 -0.26 -0.02 -0.20
-1303 -1301 -1300 -1294 -1300 -1303 20 -2.08 -0.17 -1.62
-1293 -1298 -1296 -1300 -1292 -1293 21 0.52 0.04 0.40
-1292 -1302 -1301 -1295 -1297 -1292 22 0.78 0.06 0.61
-1302 -1302 -1297 -1298 -1283 -1302 23 -1.82 -0.15 -1.41
-1300 -1289 -1299 -1284 -1302 -1300 24 -1.3 -0.11 -1.01
-1292 -1302 -1280 -1302 -1299 -1292 25 0.78 0.06 0.61
-1302 -1287 -1300 -1301 -1292 -1302 26 -1.82 -0.15 -1.41
-1297 -1297 -1302 -1289 -1297 -1297 27 -0.52 -0.04 -0.40
-1295 -1302 -1283 -1287 -1295 -1295 28 0 0.00 0.00
-1281 -1299 -1299 -1287 -1297 -1281 29 3.64 0.30 2.83
-1283 -1301 -1291 -1297 -1299 -1283 30 3.12 0.26 2.43
-1299 -1299 -1290 -1296 -1284 -1299 31 -1.04 -0.09 -0.81
-1300 -1282 -1301 -1296 -1297 -1300 32 -1.3 -0.11 -1.01
-1299 -1294 -1299 -1284 -1301 -1299 33 -1.04 -0.09 -0.81
-1283 -1296 -1296 -1291 -1302 -1283 34 3.12 0.26 2.43
-1292 -1302 -1286 -1301 -1299 -1292 35 0.78 0.06 0.61
-1296 -1297 -1281 -1302 -1297 -1296 36 -0.26 -0.02 -0.20
-1295 -1295 -1291 -1300 -1300 -1295 37 0 0.00 0.00
-1297 -1301 -1282 -1300 -1302 -1297 38 -0.52 -0.04 -0.40
-1295 -1297 -1287 -1299 -1300 -1295 39 0 0.00 0.00
-1292 -1299 -1301 -1283 -1301 -1292 40 0.78 0.06 0.61
-1283 -1295 -1297 -1296 -1281 -1283 41 3.12 0.26 2.43
-1300 -1289 -1298 -1298 -1299 -1300 42 -1.3 -0.11 -1.01
-1298 -1302 -1286 -1297 -1297 -1298 43 -0.78 -0.06 -0.61
-1297 -1302 -1298 -1296 -1299 -1297 44 -0.52 -0.04 -0.40
-1295 -1301 -1296 -1295 -1299 -1295 45 0 0.00 0.00
-1282 -1300 -1299 -1301 -1290 -1282 46 3.38 0.28 2.63
-1301 -1281 -1303 -1302 -1282 -1301 47 -1.56 -0.13 -1.21
-1303 -1289 -1299 -1303 -1282 -1303 48 -2.08 -0.17 -1.62
-1303 -1283 -1301 -1304 -1294 -1303 49 -2.08 -0.17 -1.62
-1298 -1298 -1304 -1285 -1296 -1298 50 -0.78 -0.06 -0.61
-1288 -1301 -1287 -1301 -1297 -1288 51 1.82 0.15 1.41
-1303 -1300 -1295 -1294 -1293 -1303 52 -2.08 -0.17 -1.62
-1293 -1290 -1291 -1281 -1292 -1293 53 0.52 0.04 0.40
-1287 -1287 -1284 -1267 -1281 -1287 54 2.08 0.17 1.62
-1266 -1275 -1262 -1272 -1262 -1266 55 7.54 0.63 5.86
-1260 -1243 -1253 -1243 -1237 -1260 56 9.1 0.76 7.07
-1247 -1253 -1251 -1250 -1250 -1247 57 12.48 1.04 9.70
-1251 -1225 -1242 -1241 -1227 -1251 58 11.44 0.95 8.89
-1240 -1240 -1240 -1229 -1235 -1240 59 14.3 1.19 11.12
-1238 -1235 -1220 -1238 -1237 -1238 60 14.82 1.23 11.52
-1235 -1225 -1238 -1235 -1223 -1235 61 15.6 1.30 12.13
-1222 -1234 -1236 -1223 -1234 -1222 62 18.98 1.58 14.76
-1236 -1237 -1221 -1241 -1237 -1236 63 15.34 1.28 11.93
-1237 -1223 -1234 -1238 -1236 -1237 64 15.08 1.26 11.72
-1233 -1221 -1238 -1240 -1228 -1233 65 16.12 1.34 12.53
-1224 -1236 -1238 -1238 -1219 -1224 66 18.46 1.54 14.35
-1225 -1239 -1239 -1223 -1237 -1225 67 18.2 1.52 14.15
-1237 -1238 -1229 -1241 -1240 -1237 68 15.08 1.26 11.72
-1241 -1223 -1237 -1239 -1224 -1241 69 14.04 1.17 10.92
-1238 -1244 -1233 -1241 -1243 -1238 70 14.82 1.23 11.52
-1235 -1246 -1247 -1222 -1238 -1235 71 15.6 1.30 12.13
-1239 -1223 -1247 -1247 -1237 -1239 72 14.56 1.21 11.32
-1241 -1243 -1243 -1245 -1227 -1241 73 14.04 1.17 10.92
-1232 -1241 -1235 -1247 -1247 -1232 74 16.38 1.36 12.73
-1249 -1240 -1243 -1239 -1226 -1249 75 11.96 1.00 9.30
-1244 -1248 -1230 -1244 -1245 -1244 76 13.26 1.10 10.31
-1236 -1247 -1248 -1231 -1243 -1236 77 15.34 1.28 11.93
-1247 -1231 -1246 -1252 -1237 -1247 78 12.48 1.04 9.70
-1232 -1245 -1241 -1248 -1251 -1232 79 16.38 1.36 12.73
-1249 -1241 -1249 -1235 -1250 -1249 80 11.96 1.00 9.30
-1250 -1257 -1249 -1235 -1249 -1250 81 11.7 0.97 9.10
-1237 -1255 -1255 -1254 -1240 -1237 82 15.08 1.26 11.72
-1243 -1245 -1222 -1238 -1239 -1243 83 13.52 1.13 10.51
-1265 -1292 -1294 -1291 -1302 -1265 84 7.8 0.65 6.06
-1236 -1250 -1269 -1297 -1295 -1236 85 15.34 1.28 11.93
-1298 -1246 -1255 -1288 -1291 -1298 86 -0.78 -0.06 -0.61
-1296 -1287 -1281 -1293 -1286 -1296 87 -0.26 -0.02 -0.20
-1292 -1290 -1288 -1290 -1272 -1292 88 0.78 0.06 0.61
-1286 -1270 -1283 -1282 -1266 -1286 89 2.34 0.19 1.82
-1283 -1270 -1278 -1270 -1282 -1283 90 3.12 0.26 2.43
-1274 -1274 -1276 -1258 -1265 -1274 91 5.46 0.45 4.24
-1277 -1270 -1272 -1276 -1259 -1277 92 4.68 0.39 3.64
-1277 -1261 -1273 -1286 -1272 -1277 93 4.68 0.39 3.64
-1287 -1271 -1286 -1285 -1285 -1287 94 2.08 0.17 1.62
-1288 -1285 -1287 -1283 -1292 -1288 95 1.82 0.15 1.41
-1287 -1288 -1278 -1289 -1275 -1287 96 2.08 0.17 1.62
-1287 -1271 -1293 -1292 -1285 -1287 97 2.08 0.17 1.62



-1286 -1287 -1290 -1273 -1290 -1286 98 2.34 0.19 1.82
-1271 -1290 -1289 -1284 -1288 -1271 99 6.24 0.52 4.85
-1282 -1290 -1288 -1280 -1292 -1282 100 3.38 0.28 2.63
-1270 -1273 -1293 -1287 -1285 -1270 101 6.5 0.54 5.05
-1288 -1275 -1290 -1287 -1282 -1288 102 1.82 0.15 1.41
-1285 -1283 -1294 -1276 -1287 -1285 103 2.6 0.22 2.02
-1271 -1288 -1284 -1286 -1287 -1271 104 6.24 0.52 4.85
-1291 -1283 -1286 -1287 -1289 -1291 105 1.04 0.09 0.81
-1273 -1288 -1279 -1292 -1289 -1273 106 5.72 0.48 4.45
-1286 -1273 -1290 -1287 -1286 -1286 107 2.34 0.19 1.82
-1272 -1287 -1272 -1285 -1282 -1272 108 5.98 0.50 4.65
-1283 -1282 -1270 -1277 -1262 -1283 109 3.12 0.26 2.43
-1279 -1277 -1272 -1273 -1258 -1279 110 4.16 0.35 3.23
-1274 -1268 -1272 -1266 -1272 -1274 111 5.46 0.45 4.24
-1273 -1270 -1278 -1277 -1261 -1273 112 5.72 0.48 4.45
-1270 -1265 -1276 -1259 -1271 -1270 113 6.5 0.54 5.05
-1263 -1274 -1263 -1273 -1269 -1263 114 8.32 0.69 6.47
-1275 -1266 -1273 -1266 -1277 -1275 115 5.2 0.43 4.04
-1275 -1272 -1274 -1277 -1276 -1275 116 5.2 0.43 4.04
-1260 -1273 -1279 -1263 -1275 -1260 117 9.1 0.76 7.07
-1267 -1278 -1260 -1269 -1274 -1267 118 7.28 0.61 5.66
-1271 -1277 -1259 -1273 -1273 -1271 119 6.24 0.52 4.85
-1271 -1278 -1263 -1276 -1276 -1271 120 6.24 0.52 4.85
-1277 -1279 -1261 -1260 -1281 -1277 121 4.68 0.39 3.64
-1263 -1276 -1278 -1270 -1271 -1263 122 8.32 0.69 6.47
-1273 -1272 -1280 -1261 -1278 -1273 123 5.72 0.48 4.45
-1270 -1278 -1276 -1279 -1267 -1270 124 6.5 0.54 5.05
-1274 -1273 -1270 -1278 -1276 -1274 125 5.46 0.45 4.24
-1277 -1276 -1259 -1278 -1277 -1277 126 4.68 0.39 3.64
-1277 -1275 -1258 -1279 -1279 -1277 127 4.68 0.39 3.64
-1262 -1277 -1275 -1275 -1286 -1262 128 8.58 0.71 6.67
-1280 -1284 -1268 -1289 -1288 -1280 129 3.9 0.32 3.03
-1285 -1287 -1269 -1288 -1285 -1285 130 2.6 0.22 2.02
-1286 -1288 -1267 -1288 -1291 -1286 131 2.34 0.19 1.82

K = 0.107148
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Vane Shear Raw Data 
Location 413  

41 feet below Lake Surface  
(Water Depth + Depth Below Mudline) 

 
 

 



t

1/8/05,retec,413/41 zero = -1295 calib = 0.26 in-lb/unit ft-lb Shear Strength, psf
-1299 -1295 -1290 -1298 -1290 -1299 1 -1.04 -0.09 -0.81
-1297 -1299 -1286 -1301 -1281 -1297 2 -0.52 -0.04 -0.40
-1299 -1292 -1299 -1283 -1297 -1299 3 -1.04 -0.09 -0.81
-1289 -1300 -1283 -1297 -1294 -1289 4 1.56 0.13 1.21
-1298 -1295 -1296 -1297 -1282 -1298 5 -0.78 -0.06 -0.61
-1301 -1283 -1302 -1294 -1300 -1301 6 -1.56 -0.13 -1.21
-1297 -1293 -1302 -1282 -1301 -1297 7 -0.52 -0.04 -0.40
-1283 -1298 -1295 -1298 -1300 -1283 8 3.12 0.26 2.43
-1295 -1293 -1300 -1298 -1292 -1295 9 0 0.00 0.00
-1299 -1297 -1303 -1284 -1299 -1299 10 -1.04 -0.09 -0.81
-1295 -1301 -1283 -1296 -1294 -1295 11 0 0.00 0.00
-1300 -1285 -1297 -1286 -1302 -1300 12 -1.3 -0.11 -1.01
-1283 -1295 -1285 -1304 -1299 -1283 13 3.12 0.26 2.43
-1298 -1284 -1304 -1300 -1295 -1298 14 -0.78 -0.06 -0.61
-1294 -1300 -1300 -1283 -1300 -1294 15 0.26 0.02 0.20
-1293 -1300 -1286 -1296 -1283 -1293 16 0.52 0.04 0.40
-1300 -1299 -1297 -1297 -1300 -1300 17 -1.3 -0.11 -1.01
-1302 -1296 -1296 -1301 -1282 -1302 18 -1.82 -0.15 -1.41
-1296 -1297 -1303 -1291 -1298 -1296 19 -0.26 -0.02 -0.20
-1303 -1301 -1300 -1294 -1300 -1303 20 -2.08 -0.17 -1.62
-1293 -1298 -1296 -1300 -1292 -1293 21 0.52 0.04 0.40
-1292 -1302 -1301 -1295 -1297 -1292 22 0.78 0.06 0.61
-1302 -1302 -1297 -1298 -1283 -1302 23 -1.82 -0.15 -1.41
-1300 -1289 -1299 -1284 -1302 -1300 24 -1.3 -0.11 -1.01
-1292 -1302 -1280 -1302 -1299 -1292 25 0.78 0.06 0.61
-1302 -1287 -1300 -1301 -1292 -1302 26 -1.82 -0.15 -1.41
-1297 -1297 -1302 -1289 -1297 -1297 27 -0.52 -0.04 -0.40
-1295 -1302 -1283 -1287 -1295 -1295 28 0 0.00 0.00
-1281 -1299 -1299 -1287 -1297 -1281 29 3.64 0.30 2.83
-1283 -1301 -1291 -1297 -1299 -1283 30 3.12 0.26 2.43
-1299 -1299 -1290 -1296 -1284 -1299 31 -1.04 -0.09 -0.81
-1300 -1282 -1301 -1296 -1297 -1300 32 -1.3 -0.11 -1.01
-1299 -1294 -1299 -1284 -1301 -1299 33 -1.04 -0.09 -0.81
-1283 -1296 -1296 -1291 -1302 -1283 34 3.12 0.26 2.43
-1292 -1302 -1286 -1301 -1299 -1292 35 0.78 0.06 0.61
-1296 -1297 -1281 -1302 -1297 -1296 36 -0.26 -0.02 -0.20
-1295 -1295 -1291 -1300 -1300 -1295 37 0 0.00 0.00
-1297 -1301 -1282 -1300 -1302 -1297 38 -0.52 -0.04 -0.40
-1295 -1297 -1287 -1299 -1300 -1295 39 0 0.00 0.00
-1292 -1299 -1301 -1283 -1301 -1292 40 0.78 0.06 0.61
-1283 -1295 -1297 -1296 -1281 -1283 41 3.12 0.26 2.43
-1300 -1289 -1298 -1298 -1299 -1300 42 -1.3 -0.11 -1.01
-1298 -1302 -1286 -1297 -1297 -1298 43 -0.78 -0.06 -0.61
-1297 -1302 -1298 -1296 -1299 -1297 44 -0.52 -0.04 -0.40
-1295 -1301 -1296 -1295 -1299 -1295 45 0 0.00 0.00
-1282 -1300 -1299 -1301 -1290 -1282 46 3.38 0.28 2.63
-1301 -1281 -1303 -1302 -1282 -1301 47 -1.56 -0.13 -1.21
-1303 -1289 -1299 -1303 -1282 -1303 48 -2.08 -0.17 -1.62
-1303 -1283 -1301 -1304 -1294 -1303 49 -2.08 -0.17 -1.62
-1298 -1298 -1304 -1285 -1296 -1298 50 -0.78 -0.06 -0.61
-1288 -1301 -1287 -1301 -1297 -1288 51 1.82 0.15 1.41
-1303 -1300 -1295 -1294 -1293 -1303 52 -2.08 -0.17 -1.62
-1293 -1290 -1291 -1281 -1292 -1293 53 0.52 0.04 0.40
-1287 -1287 -1284 -1267 -1281 -1287 54 2.08 0.17 1.62
-1266 -1275 -1262 -1272 -1262 -1266 55 7.54 0.63 5.86
-1260 -1243 -1253 -1243 -1237 -1260 56 9.1 0.76 7.07
-1247 -1253 -1251 -1250 -1250 -1247 57 12.48 1.04 9.70
-1251 -1225 -1242 -1241 -1227 -1251 58 11.44 0.95 8.89
-1240 -1240 -1240 -1229 -1235 -1240 59 14.3 1.19 11.12
-1238 -1235 -1220 -1238 -1237 -1238 60 14.82 1.23 11.52
-1235 -1225 -1238 -1235 -1223 -1235 61 15.6 1.30 12.13
-1222 -1234 -1236 -1223 -1234 -1222 62 18.98 1.58 14.76
-1236 -1237 -1221 -1241 -1237 -1236 63 15.34 1.28 11.93
-1237 -1223 -1234 -1238 -1236 -1237 64 15.08 1.26 11.72
-1233 -1221 -1238 -1240 -1228 -1233 65 16.12 1.34 12.53
-1224 -1236 -1238 -1238 -1219 -1224 66 18.46 1.54 14.35
-1225 -1239 -1239 -1223 -1237 -1225 67 18.2 1.52 14.15
-1237 -1238 -1229 -1241 -1240 -1237 68 15.08 1.26 11.72
-1241 -1223 -1237 -1239 -1224 -1241 69 14.04 1.17 10.92
-1238 -1244 -1233 -1241 -1243 -1238 70 14.82 1.23 11.52
-1235 -1246 -1247 -1222 -1238 -1235 71 15.6 1.30 12.13
-1239 -1223 -1247 -1247 -1237 -1239 72 14.56 1.21 11.32
-1241 -1243 -1243 -1245 -1227 -1241 73 14.04 1.17 10.92
-1232 -1241 -1235 -1247 -1247 -1232 74 16.38 1.36 12.73
-1249 -1240 -1243 -1239 -1226 -1249 75 11.96 1.00 9.30
-1244 -1248 -1230 -1244 -1245 -1244 76 13.26 1.10 10.31
-1236 -1247 -1248 -1231 -1243 -1236 77 15.34 1.28 11.93
-1247 -1231 -1246 -1252 -1237 -1247 78 12.48 1.04 9.70
-1232 -1245 -1241 -1248 -1251 -1232 79 16.38 1.36 12.73
-1249 -1241 -1249 -1235 -1250 -1249 80 11.96 1.00 9.30
-1250 -1257 -1249 -1235 -1249 -1250 81 11.7 0.97 9.10
-1237 -1255 -1255 -1254 -1240 -1237 82 15.08 1.26 11.72
-1243 -1245 -1222 -1238 -1239 -1243 83 13.52 1.13 10.51
-1265 -1292 -1294 -1291 -1302 -1265 84 7.8 0.65 6.06
-1236 -1250 -1269 -1297 -1295 -1236 85 15.34 1.28 11.93
-1298 -1246 -1255 -1288 -1291 -1298 86 -0.78 -0.06 -0.61
-1296 -1287 -1281 -1293 -1286 -1296 87 -0.26 -0.02 -0.20
-1292 -1290 -1288 -1290 -1272 -1292 88 0.78 0.06 0.61
-1286 -1270 -1283 -1282 -1266 -1286 89 2.34 0.19 1.82
-1283 -1270 -1278 -1270 -1282 -1283 90 3.12 0.26 2.43
-1274 -1274 -1276 -1258 -1265 -1274 91 5.46 0.45 4.24
-1277 -1270 -1272 -1276 -1259 -1277 92 4.68 0.39 3.64
-1277 -1261 -1273 -1286 -1272 -1277 93 4.68 0.39 3.64
-1287 -1271 -1286 -1285 -1285 -1287 94 2.08 0.17 1.62
-1288 -1285 -1287 -1283 -1292 -1288 95 1.82 0.15 1.41
-1287 -1288 -1278 -1289 -1275 -1287 96 2.08 0.17 1.62
-1287 -1271 -1293 -1292 -1285 -1287 97 2.08 0.17 1.62



-1286 -1287 -1290 -1273 -1290 -1286 98 2.34 0.19 1.82
-1271 -1290 -1289 -1284 -1288 -1271 99 6.24 0.52 4.85
-1282 -1290 -1288 -1280 -1292 -1282 100 3.38 0.28 2.63
-1270 -1273 -1293 -1287 -1285 -1270 101 6.5 0.54 5.05
-1288 -1275 -1290 -1287 -1282 -1288 102 1.82 0.15 1.41
-1285 -1283 -1294 -1276 -1287 -1285 103 2.6 0.22 2.02
-1271 -1288 -1284 -1286 -1287 -1271 104 6.24 0.52 4.85
-1291 -1283 -1286 -1287 -1289 -1291 105 1.04 0.09 0.81
-1273 -1288 -1279 -1292 -1289 -1273 106 5.72 0.48 4.45
-1286 -1273 -1290 -1287 -1286 -1286 107 2.34 0.19 1.82
-1272 -1287 -1272 -1285 -1282 -1272 108 5.98 0.50 4.65
-1283 -1282 -1270 -1277 -1262 -1283 109 3.12 0.26 2.43
-1279 -1277 -1272 -1273 -1258 -1279 110 4.16 0.35 3.23
-1274 -1268 -1272 -1266 -1272 -1274 111 5.46 0.45 4.24
-1273 -1270 -1278 -1277 -1261 -1273 112 5.72 0.48 4.45
-1270 -1265 -1276 -1259 -1271 -1270 113 6.5 0.54 5.05
-1263 -1274 -1263 -1273 -1269 -1263 114 8.32 0.69 6.47
-1275 -1266 -1273 -1266 -1277 -1275 115 5.2 0.43 4.04
-1275 -1272 -1274 -1277 -1276 -1275 116 5.2 0.43 4.04
-1260 -1273 -1279 -1263 -1275 -1260 117 9.1 0.76 7.07
-1267 -1278 -1260 -1269 -1274 -1267 118 7.28 0.61 5.66
-1271 -1277 -1259 -1273 -1273 -1271 119 6.24 0.52 4.85
-1271 -1278 -1263 -1276 -1276 -1271 120 6.24 0.52 4.85
-1277 -1279 -1261 -1260 -1281 -1277 121 4.68 0.39 3.64
-1263 -1276 -1278 -1270 -1271 -1263 122 8.32 0.69 6.47
-1273 -1272 -1280 -1261 -1278 -1273 123 5.72 0.48 4.45
-1270 -1278 -1276 -1279 -1267 -1270 124 6.5 0.54 5.05
-1274 -1273 -1270 -1278 -1276 -1274 125 5.46 0.45 4.24
-1277 -1276 -1259 -1278 -1277 -1277 126 4.68 0.39 3.64
-1277 -1275 -1258 -1279 -1279 -1277 127 4.68 0.39 3.64
-1262 -1277 -1275 -1275 -1286 -1262 128 8.58 0.71 6.67
-1280 -1284 -1268 -1289 -1288 -1280 129 3.9 0.32 3.03
-1285 -1287 -1269 -1288 -1285 -1285 130 2.6 0.22 2.02
-1286 -1288 -1267 -1288 -1291 -1286 131 2.34 0.19 1.82

K = 0.107148
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Vane Shear Raw Data 
Location 413  

43 feet below Lake Surface  
(Water Depth + Depth Below Mudline) 

 
 

 



  

1/8/05,retec,413/43 zero = -1295 calib = 0.26 in-lb/unit ft-lb Shear Strength, psf
-1279 -1296 -1279 -1294 -1278 -1279 1 4.16 0.35 3.23
-1295 -1281 -1296 -1283 -1303 -1295 2 0 0.00 0.00
-1298 -1292 -1296 -1289 -1294 -1298 3 -0.78 -0.06 -0.61
-1289 -1296 -1294 -1296 -1292 -1289 4 1.56 0.13 1.21
-1283 -1294 -1280 -1299 -1284 -1283 5 3.12 0.26 2.43
-1291 -1294 -1297 -1287 -1292 -1291 6 1.04 0.09 0.81
-1291 -1297 -1281 -1295 -1294 -1291 7 1.04 0.09 0.81
-1297 -1283 -1294 -1291 -1294 -1297 8 -0.52 -0.04 -0.40
-1292 -1293 -1295 -1281 -1302 -1292 9 0.78 0.06 0.61
-1282 -1295 -1291 -1291 -1297 -1282 10 3.38 0.28 2.63
-1286 -1298 -1285 -1296 -1295 -1286 11 2.34 0.19 1.82
-1293 -1294 -1276 -1280 -1280 -1293 12 0.52 0.04 0.40
-1263 -1250 -1242 -1243 -1241 -1263 13 8.32 0.69 6.47
-1228 -1220 -1204 -1180 -1194 -1228 14 17.42 1.45 13.54
-1192 -1167 -1178 -1159 -1169 -1192 15 26.78 2.23 20.82
-1168 -1155 -1141 -1160 -1161 -1168 16 33.02 2.75 25.67
-1158 -1151 -1159 -1140 -1158 -1158 17 35.62 2.97 27.69
-1158 -1157 -1140 -1137 -1157 -1158 18 35.62 2.97 27.69
-1141 -1154 -1150 -1143 -1150 -1141 19 40.04 3.34 31.13
-1136 -1145 -1146 -1150 -1131 -1136 20 41.34 3.44 32.14
-1146 -1143 -1140 -1141 -1144 -1146 21 38.74 3.23 30.12
-1146 -1137 -1147 -1152 -1133 -1146 22 38.74 3.23 30.12
-1133 -1149 -1148 -1143 -1152 -1133 23 42.12 3.51 32.75
-1150 -1134 -1144 -1151 -1136 -1150 24 37.7 3.14 29.31
-1150 -1148 -1136 -1149 -1156 -1150 25 37.7 3.14 29.31
-1138 -1153 -1157 -1153 -1154 -1138 26 40.82 3.40 31.73
-1153 -1158 -1162 -1142 -1158 -1153 27 36.92 3.08 28.70
-1154 -1147 -1161 -1163 -1144 -1154 28 36.66 3.05 28.50
-1157 -1161 -1149 -1167 -1159 -1157 29 35.88 2.99 27.89
-1148 -1162 -1158 -1169 -1171 -1148 30 38.22 3.18 29.71
-1163 -1165 -1167 -1153 -1170 -1163 31 34.32 2.86 26.68
-1167 -1151 -1169 -1164 -1169 -1167 32 33.28 2.77 25.87
-1172 -1174 -1158 -1169 -1162 -1172 33 31.98 2.66 24.86
-1159 -1178 -1167 -1171 -1174 -1159 34 35.36 2.95 27.49
-1171 -1178 -1175 -1157 -1171 -1171 35 32.24 2.69 25.06
-1177 -1168 -1176 -1184 -1163 -1177 36 30.68 2.56 23.85
-1164 -1178 -1171 -1176 -1182 -1164 37 34.06 2.84 26.48
-1177 -1177 -1178 -1164 -1185 -1177 38 30.68 2.56 23.85
-1180 -1166 -1179 -1178 -1179 -1180 39 29.9 2.49 23.25
-1180 -1186 -1166 -1182 -1179 -1180 40 29.9 2.49 23.25
-1172 -1186 -1182 -1167 -1184 -1172 41 31.98 2.66 24.86
-1180 -1167 -1185 -1184 -1168 -1180 42 29.9 2.49 23.25
-1173 -1183 -1177 -1185 -1185 -1173 43 31.72 2.64 24.66
-1183 -1178 -1185 -1177 -1186 -1183 44 29.12 2.43 22.64
-1189 -1188 -1184 -1184 -1169 -1189 45 27.56 2.30 21.43
-1183 -1192 -1173 -1185 -1190 -1183 46 29.12 2.43 22.64
-1184 -1187 -1192 -1182 -1186 -1184 47 28.86 2.40 22.44
-1191 -1185 -1193 -1193 -1177 -1191 48 27.04 2.25 21.02
-1176 -1190 -1195 -1179 -1195 -1176 49 30.94 2.58 24.05
-1192 -1195 -1181 -1197 -1195 -1192 50 26.78 2.23 20.82
-1192 -1183 -1190 -1193 -1182 -1192 51 26.78 2.23 20.82
-1175 -1192 -1193 -1184 -1196 -1175 52 31.2 2.60 24.26
-1197 -1199 -1190 -1197 -1193 -1197 53 25.48 2.12 19.81
-1181 -1200 -1197 -1184 -1195 -1181 54 29.64 2.47 23.04
-1198 -1190 -1198 -1199 -1191 -1198 55 25.22 2.10 19.61
-1185 -1201 -1203 -1197 -1191 -1185 56 28.6 2.38 22.23
-1200 -1203 -1196 -1194 -1202 -1200 57 24.7 2.06 19.20
-1202 -1188 -1201 -1201 -1180 -1202 58 24.18 2.01 18.80
-1186 -1195 -1196 -1196 -1203 -1186 59 28.34 2.36 22.03
-1204 -1185 -1199 -1198 -1208 -1204 60 23.66 1.97 18.39
-1210 -1199 -1201 -1209 -1202 -1210 61 22.1 1.84 17.18
-1206 -1203 -1199 -1203 -1188 -1206 62 23.14 1.93 17.99
-1208 -1205 -1194 -1199 -1185 -1208 63 22.62 1.88 17.59
-1228 -1243 -1233 -1274 -1254 -1228 64 17.42 1.45 13.54
-1275 -1263 -1278 -1152 -1140 -1275 65 5.2 0.43 4.04
-1200 -1268 -1247 -1273 -1266 -1200 66 24.7 2.06 19.20
-1184 -1267 -1275 -1296 -1301 -1184 67 28.86 2.40 22.44
-1171 -1206 -1279 -1282 -1260 -1171 68 32.24 2.69 25.06
-1282 -1275 -1274 -1274 -1282 -1282 69 3.38 0.28 2.63
-1271 -1277 -1277 -1272 -1281 -1271 70 6.24 0.52 4.85
-1272 -1281 -1265 -1280 -1278 -1272 71 5.98 0.50 4.65
-1286 -1280 -1261 -1281 -1280 -1286 72 2.34 0.19 1.82
-1263 -1281 -1281 -1272 -1276 -1263 73 8.32 0.69 6.47
-1259 -1281 -1281 -1279 -1269 -1259 74 9.36 0.78 7.28
-1279 -1269 -1281 -1278 -1277 -1279 75 4.16 0.35 3.23
-1275 -1274 -1281 -1260 -1283 -1275 76 5.2 0.43 4.04
-1264 -1279 -1280 -1266 -1278 -1264 77 8.06 0.67 6.27
-1262 -1282 -1280 -1273 -1280 -1262 78 8.58 0.71 6.67
-1275 -1283 -1262 -1278 -1283 -1275 79 5.2 0.43 4.04
-1284 -1284 -1264 -1278 -1277 -1284 80 2.86 0.24 2.22
-1284 -1283 -1262 -1283 -1279 -1284 81 2.86 0.24 2.22
-1281 -1282 -1279 -1273 -1276 -1281 82 3.64 0.30 2.83
-1274 -1282 -1264 -1280 -1279 -1274 83 5.46 0.45 4.24
-1283 -1282 -1269 -1274 -1259 -1283 84 3.12 0.26 2.43
-1276 -1254 -1243 -1259 -1238 -1276 85 4.94 0.41 3.84
-1254 -1240 -1250 -1249 -1249 -1254 86 10.66 0.89 8.29
-1250 -1248 -1249 -1249 -1252 -1250 87 11.7 0.97 9.10
-1249 -1245 -1228 -1237 -1245 -1249 88 11.96 1.00 9.30
-1245 -1243 -1241 -1248 -1249 -1245 89 13 1.08 10.11
-1234 -1236 -1246 -1247 -1231 -1234 90 15.86 1.32 12.33
-1231 -1232 -1251 -1249 -1251 -1231 91 16.64 1.39 12.94
-1250 -1242 -1226 -1243 -1245 -1250 92 11.7 0.97 9.10
-1246 -1229 -1251 -1251 -1245 -1246 93 12.74 1.06 9.90
-1231 -1246 -1244 -1233 -1250 -1231 94 16.64 1.39 12.94
-1231 -1250 -1249 -1252 -1243 -1231 95 16.64 1.39 12.94
-1231 -1246 -1244 -1232 -1234 -1231 96 16.64 1.39 12.94
-1231 -1239 -1245 -1248 -1248 -1231 97 16.64 1.39 12.94



-1246 -1240 -1231 -1247 -1239 -1246 98 12.74 1.06 9.90
-1229 -1230 -1247 -1243 -1246 -1229 99 17.16 1.43 13.34
-1243 -1244 -1231 -1252 -1246 -1243 100 13.52 1.13 10.51
-1253 -1250 -1234 -1245 -1245 -1253 101 10.92 0.91 8.49
-1246 -1245 -1233 -1238 -1231 -1246 102 12.74 1.06 9.90
-1241 -1247 -1249 -1242 -1249 -1241 103 14.04 1.17 10.92
-1240 -1231 -1248 -1243 -1249 -1240 104 14.3 1.19 11.12
-1249 -1250 -1247 -1230 -1243 -1249 105 11.96 1.00 9.30
-1241 -1244 -1240 -1241 -1234 -1241 106 14.04 1.17 10.92
-1229 -1247 -1253 -1252 -1235 -1229 107 17.16 1.43 13.34
-1247 -1234 -1237 -1242 -1244 -1247 108 12.48 1.04 9.70
-1248 -1229 -1246 -1246 -1229 -1248 109 12.22 1.02 9.50
-1230 -1238 -1248 -1243 -1243 -1230 110 16.9 1.41 13.14
-1245 -1245 -1237 -1247 -1249 -1245 111 13 1.08 10.11
-1256 -1255 -1255 -1249 -1245 -1256 112 10.14 0.84 7.88
-1257 -1254 -1257 -1251 -1249 -1257 113 9.88 0.82 7.68
-1259 -1251 -1243 -1251 -1243 -1259 114 9.36 0.78 7.28
-1247 -1241 -1243 -1245 -1240 -1247 115 12.48 1.04 9.70
-1241 -1243 -1240 -1240 -1255 -1241 116 14.04 1.17 10.92
-1246 -1253 -1250 -1240 -1244 -1246 117 12.74 1.06 9.90
-1238 -1251 -1245 -1239 -1253 -1238 118 14.82 1.23 11.52
-1253 -1249 -1258 -1262 -1237 -1253 119 10.92 0.91 8.49
-1244 -1238 -1238 -1247 -1237 -1244 120 13.26 1.10 10.31
-1240 -1242 -1256 -1252 -1248 -1240 121 14.3 1.19 11.12
-1261 -1259 -1247 -1238 -1248 -1261 122 8.84 0.74 6.87
-1239 -1258 -1249 -1238 -1254 -1239 123 14.56 1.21 11.32

K = 0.107148
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Vane Shear Raw Data 
Location 413  

45 feet below Lake Surface  
(Water Depth + Depth Below Mudline) 

 
 

 



  

1/8/05,retec,413/45 zero = -1295 calib = 0.26 in-lb/unit ft-lb Shear Strength, psf
-1306 -1291 -1302 -1306 -1306 -1306 1 -2.86 -0.24 -2.22
-1290 -1304 -1305 -1302 -1296 -1290 2 1.3 0.11 1.01
-1305 -1295 -1303 -1306 -1307 -1305 3 -2.6 -0.22 -2.02
-1306 -1305 -1290 -1301 -1308 -1306 4 -2.86 -0.24 -2.22
-1290 -1307 -1305 -1288 -1307 -1290 5 1.3 0.11 1.01
-1305 -1289 -1310 -1306 -1289 -1305 6 -2.6 -0.22 -2.02
-1308 -1307 -1289 -1302 -1307 -1308 7 -3.38 -0.28 -2.63
-1307 -1305 -1289 -1306 -1308 -1307 8 -3.12 -0.26 -2.43
-1289 -1305 -1303 -1287 -1304 -1289 9 1.56 0.13 1.21
-1302 -1289 -1299 -1305 -1303 -1302 10 -1.82 -0.15 -1.41
-1302 -1308 -1305 -1299 -1303 -1302 11 -1.82 -0.15 -1.41
-1287 -1309 -1306 -1294 -1299 -1287 12 2.08 0.17 1.62
-1308 -1288 -1306 -1308 -1307 -1308 13 -3.38 -0.28 -2.63
-1309 -1307 -1287 -1307 -1307 -1309 14 -3.64 -0.30 -2.83
-1297 -1304 -1305 -1295 -1301 -1297 15 -0.52 -0.04 -0.40
-1283 -1296 -1292 -1296 -1300 -1283 16 3.12 0.26 2.43
-1298 -1289 -1268 -1278 -1270 -1298 17 -0.78 -0.06 -0.61
-1252 -1228 -1232 -1217 -1203 -1252 18 11.18 0.93 8.69
-1198 -1188 -1173 -1169 -1139 -1198 19 25.22 2.10 19.61
-1147 -1142 -1124 -1138 -1129 -1147 20 38.48 3.21 29.92
-1120 -1121 -1119 -1096 -1109 -1120 21 45.5 3.79 35.37
-1105 -1089 -1100 -1084 -1097 -1105 22 49.4 4.12 38.41
-1092 -1088 -1089 -1087 -1067 -1092 23 52.78 4.40 41.03
-1080 -1083 -1066 -1081 -1079 -1080 24 55.9 4.66 43.46
-1073 -1080 -1083 -1065 -1084 -1073 25 57.72 4.81 44.87
-1081 -1077 -1077 -1082 -1072 -1081 26 55.64 4.63 43.26
-1063 -1085 -1085 -1066 -1083 -1063 27 60.32 5.02 46.89
-1081 -1071 -1086 -1087 -1071 -1081 28 55.64 4.63 43.26
-1072 -1083 -1085 -1068 -1089 -1072 29 57.98 4.83 45.08
-1085 -1089 -1072 -1086 -1084 -1085 30 54.6 4.55 42.45
-1079 -1087 -1089 -1084 -1086 -1079 31 56.16 4.68 43.66
-1089 -1090 -1074 -1090 -1093 -1089 32 53.56 4.46 41.64
-1096 -1081 -1096 -1095 -1079 -1096 33 51.74 4.31 40.22
-1093 -1099 -1085 -1100 -1096 -1093 34 52.52 4.37 40.83
-1091 -1099 -1101 -1086 -1101 -1091 35 53.04 4.42 41.23
-1104 -1086 -1105 -1110 -1101 -1104 36 49.66 4.14 38.61
-1106 -1107 -1098 -1108 -1110 -1106 37 49.14 4.09 38.20
-1109 -1095 -1108 -1111 -1101 -1109 38 48.36 4.03 37.60
-1112 -1114 -1098 -1113 -1105 -1112 39 47.58 3.96 36.99
-1095 -1111 -1107 -1109 -1112 -1095 40 52 4.33 40.43
-1103 -1112 -1114 -1109 -1118 -1103 41 49.92 4.16 38.81
-1111 -1117 -1117 -1117 -1122 -1111 42 47.84 3.99 37.19
-1102 -1122 -1100 -1124 -1104 -1102 43 50.18 4.18 39.01
-1118 -1110 -1123 -1112 -1118 -1118 44 46.02 3.83 35.78
-1121 -1118 -1126 -1113 -1121 -1121 45 45.24 3.77 35.17
-1108 -1125 -1109 -1124 -1110 -1108 46 48.62 4.05 37.80
-1127 -1127 -1124 -1125 -1129 -1127 47 43.68 3.64 33.96
-1130 -1124 -1131 -1130 -1122 -1130 48 42.9 3.57 33.35
-1123 -1127 -1134 -1130 -1130 -1123 49 44.72 3.73 34.77
-1128 -1121 -1137 -1129 -1134 -1128 50 43.42 3.62 33.76
-1117 -1133 -1115 -1129 -1116 -1117 51 46.28 3.86 35.98
-1134 -1132 -1136 -1130 -1137 -1134 52 41.86 3.49 32.54
-1136 -1134 -1130 -1137 -1132 -1136 53 41.34 3.44 32.14
-1132 -1138 -1138 -1141 -1139 -1132 54 42.38 3.53 32.95
-1138 -1122 -1137 -1133 -1140 -1138 55 40.82 3.40 31.73
-1125 -1137 -1127 -1142 -1140 -1125 56 44.2 3.68 34.36
-1140 -1122 -1135 -1124 -1142 -1140 57 40.3 3.36 31.33
-1145 -1137 -1138 -1141 -1142 -1145 58 39 3.25 30.32
-1126 -1140 -1129 -1143 -1126 -1126 59 43.94 3.66 34.16
-1144 -1144 -1150 -1146 -1143 -1144 60 39.26 3.27 30.52
-1141 -1130 -1148 -1128 -1141 -1141 61 40.04 3.34 31.13
-1140 -1143 -1148 -1137 -1149 -1140 62 40.3 3.36 31.33
-1132 -1151 -1133 -1146 -1132 -1132 63 42.38 3.53 32.95
-1147 -1154 -1147 -1148 -1145 -1147 64 38.48 3.21 29.92
-1151 -1138 -1147 -1144 -1150 -1151 65 37.44 3.12 29.11
-1155 -1146 -1197 -1277 -1277 -1155 66 36.4 3.03 28.30
-1262 -1273 -1273 -1256 -1275 -1262 67 8.58 0.71 6.67
-1177 -1055 -1068 -1214 -1293 -1177 68 30.68 2.56 23.85
-1284 -1296 -1125 -1102 -1128 -1284 69 2.86 0.24 2.22
-1289 -1291 -1279 -1259 -1121 -1289 70 1.56 0.13 1.21
-1107 -1205 -1280 -1260 -1282 -1107 71 48.88 4.07 38.00
-1270 -1275 -1276 -1267 -1277 -1270 72 6.5 0.54 5.05
-1274 -1272 -1273 -1272 -1272 -1274 73 5.46 0.45 4.24
-1282 -1261 -1275 -1276 -1259 -1282 74 3.38 0.28 2.63
-1275 -1259 -1277 -1279 -1266 -1275 75 5.2 0.43 4.04
-1282 -1281 -1259 -1275 -1274 -1282 76 3.38 0.28 2.63
-1274 -1280 -1266 -1274 -1279 -1274 77 5.46 0.45 4.24
-1274 -1277 -1270 -1269 -1279 -1274 78 5.46 0.45 4.24
-1263 -1282 -1277 -1263 -1274 -1263 79 8.32 0.69 6.47
-1274 -1271 -1279 -1283 -1274 -1274 80 5.46 0.45 4.24
-1278 -1268 -1278 -1278 -1263 -1278 81 4.42 0.37 3.44
-1275 -1259 -1278 -1278 -1259 -1275 82 5.2 0.43 4.04
-1279 -1266 -1275 -1279 -1262 -1279 83 4.16 0.35 3.23
-1274 -1263 -1274 -1278 -1259 -1274 84 5.46 0.45 4.24
-1277 -1257 -1276 -1272 -1253 -1277 85 4.68 0.39 3.64
-1251 -1236 -1239 -1225 -1235 -1251 86 11.44 0.95 8.89
-1229 -1226 -1212 -1214 -1202 -1229 87 17.16 1.43 13.34
-1193 -1206 -1203 -1201 -1205 -1193 88 26.52 2.21 20.62
-1203 -1198 -1204 -1197 -1201 -1203 89 23.92 1.99 18.60
-1200 -1198 -1199 -1207 -1187 -1200 90 24.7 2.06 19.20
-1190 -1202 -1197 -1204 -1205 -1190 91 27.3 2.27 21.22
-1204 -1190 -1202 -1191 -1203 -1204 92 23.66 1.97 18.39
-1203 -1196 -1199 -1202 -1189 -1203 93 23.92 1.99 18.60
-1200 -1201 -1186 -1199 -1193 -1200 94 24.7 2.06 19.20
-1188 -1200 -1198 -1200 -1201 -1188 95 27.82 2.32 21.63
-1194 -1206 -1205 -1197 -1207 -1194 96 26.26 2.19 20.42
-1208 -1197 -1208 -1195 -1206 -1208 97 22.62 1.88 17.59



-1192 -1205 -1210 -1221 -1194 -1192 98 26.78 2.23 20.82
-1212 -1212 -1209 -1208 -1203 -1212 99 21.58 1.80 16.78
-1195 -1212 -1210 -1189 -1204 -1195 100 26 2.17 20.21
-1210 -1204 -1207 -1208 -1200 -1210 101 22.1 1.84 17.18
-1207 -1208 -1203 -1195 -1207 -1207 102 22.88 1.91 17.79
-1207 -1200 -1207 -1208 -1190 -1207 103 22.88 1.91 17.79
-1193 -1206 -1201 -1206 -1207 -1193 104 26.52 2.21 20.62
-1208 -1187 -1205 -1210 -1200 -1208 105 22.62 1.88 17.59
-1210 -1209 -1192 -1206 -1210 -1210 106 22.1 1.84 17.18
-1210 -1195 -1213 -1209 -1194 -1210 107 22.1 1.84 17.18
-1205 -1206 -1198 -1209 -1212 -1205 108 23.4 1.95 18.19
-1206 -1192 -1209 -1210 -1193 -1206 109 23.14 1.93 17.99
-1208 -1208 -1205 -1230 -1246 -1208 110 22.62 1.88 17.59
-1248 -1248 -1249 -1240 -1251 -1248 111 12.22 1.02 9.50
-1252 -1237 -1249 -1241 -1239 -1252 112 11.18 0.93 8.69
-1239 -1252 -1255 -1241 -1239 -1239 113 14.56 1.21 11.32
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Vane Shear Raw Data 
Location 413  

47 feet below Lake Surface  
(Water Depth + Depth Below Mudline) 

 
 

 



  

1/08/05,retec,413/47 zero = -1295 calib = 0.26 in-lb/unit ft-lb Shear Strength, psf
-1315 -1310 -1305 -1309 -1295 -1315 1 -5.2 -0.43 -4.04
-1312 -1296 -1310 -1307 -1307 -1312 2 -4.42 -0.37 -3.44
-1310 -1303 -1313 -1293 -1313 -1310 3 -3.9 -0.32 -3.03
-1296 -1315 -1309 -1300 -1313 -1296 4 -0.26 -0.02 -0.20
-1303 -1309 -1294 -1312 -1314 -1303 5 -2.08 -0.17 -1.62
-1309 -1309 -1293 -1314 -1313 -1309 6 -3.64 -0.30 -2.83
-1313 -1313 -1293 -1314 -1313 -1313 7 -4.68 -0.39 -3.64
-1295 -1309 -1309 -1313 -1293 -1295 8 0 0.00 0.00
-1314 -1296 -1306 -1311 -1311 -1314 9 -4.94 -0.41 -3.84
-1312 -1312 -1311 -1293 -1313 -1312 10 -4.42 -0.37 -3.44
-1311 -1292 -1312 -1310 -1306 -1311 11 -4.16 -0.35 -3.23
-1313 -1312 -1304 -1297 -1312 -1313 12 -4.68 -0.39 -3.64
-1306 -1303 -1309 -1311 -1294 -1306 13 -2.86 -0.24 -2.22
-1308 -1311 -1295 -1309 -1314 -1308 14 -3.38 -0.28 -2.63
-1295 -1306 -1315 -1310 -1293 -1295 15 0 0.00 0.00
-1311 -1313 -1294 -1304 -1309 -1311 16 -4.16 -0.35 -3.23
-1303 -1308 -1308 -1303 -1281 -1303 17 -2.08 -0.17 -1.62
-1300 -1299 -1285 -1296 -1288 -1300 18 -1.3 -0.11 -1.01
-1277 -1277 -1272 -1257 -1274 -1277 19 4.68 0.39 3.64
-1264 -1244 -1259 -1254 -1248 -1264 20 8.06 0.67 6.27
-1221 -1233 -1236 -1230 -1235 -1221 21 19.24 1.60 14.96
-1230 -1229 -1221 -1232 -1211 -1230 22 16.9 1.41 13.14
-1171 -1177 -1156 -1171 -1143 -1171 23 32.24 2.69 25.06
-1145 -1143 -1150 -1141 -1143 -1145 24 39 3.25 30.32
-1111 -1094 -1113 -1100 -1165 -1111 25 47.84 3.99 37.19
-1157 -1178 -1154 -1174 -1158 -1157 26 35.88 2.99 27.89
-1175 -1156 -1179 -1180 -1208 -1175 27 31.2 2.60 24.26
-1207 -1214 -1206 -1213 -1207 -1207 28 22.88 1.91 17.79
-1198 -1211 -1197 -1217 -1194 -1198 29 25.22 2.10 19.61
-1206 -1211 -1207 -1215 -1208 -1206 30 23.14 1.93 17.99
-1224 -1224 -1221 -1223 -1204 -1224 31 18.46 1.54 14.35
-1219 -1201 -1176 -1164 -1144 -1219 32 19.76 1.65 15.36
-1127 -1103 -1121 -1092 -1097 -1127 33 43.68 3.64 33.96
-1086 -1058 -1067 -1058 -1061 -1086 34 54.34 4.53 42.25
-1040 -1027 -1038 -1021 -1034 -1040 35 66.3 5.52 51.54
-1039 -1025 -1037 -1020 -1031 -1039 36 66.56 5.54 51.75
-1031 -1023 -1035 -1036 -1032 -1031 37 68.64 5.72 53.36
-1035 -1036 -1037 -1043 -1026 -1035 38 67.6 5.63 52.55
-1041 -1042 -1040 -1047 -1034 -1041 39 66.04 5.50 51.34
-1049 -1054 -1046 -1059 -1056 -1049 40 63.96 5.33 49.72
-1055 -1062 -1062 -1067 -1059 -1055 41 62.4 5.20 48.51
-1072 -1074 -1070 -1052 -1067 -1072 42 57.98 4.83 45.08
-1051 -1054 -1046 -1063 -1064 -1051 43 63.44 5.28 49.32
-1068 -1069 -1054 -1066 -1054 -1068 44 59.02 4.92 45.88
-1059 -1066 -1063 -1067 -1069 -1059 45 61.36 5.11 47.70
-1063 -1071 -1077 -1061 -1074 -1063 46 60.32 5.02 46.89
-1074 -1064 -1076 -1069 -1080 -1074 47 57.46 4.79 44.67
-1081 -1075 -1076 -1085 -1067 -1081 48 55.64 4.63 43.26
-1072 -1083 -1083 -1088 -1090 -1072 49 57.98 4.83 45.08
-1083 -1083 -1092 -1077 -1095 -1083 50 55.12 4.59 42.85
-1090 -1089 -1093 -1093 -1082 -1090 51 53.3 4.44 41.44
-1080 -1093 -1088 -1092 -1097 -1080 52 55.9 4.66 43.46
-1086 -1094 -1095 -1100 -1098 -1086 53 54.34 4.53 42.25
-1084 -1100 -1096 -1097 -1100 -1084 54 54.86 4.57 42.65
-1086 -1104 -1100 -1104 -1103 -1086 55 54.34 4.53 42.25
-1093 -1104 -1103 -1091 -1100 -1093 56 52.52 4.37 40.83
-1101 -1095 -1103 -1087 -1101 -1101 57 50.44 4.20 39.21
-1104 -1100 -1106 -1106 -1090 -1104 58 49.66 4.14 38.61
-1103 -1105 -1094 -1115 -1110 -1103 59 49.92 4.16 38.81
-1107 -1108 -1109 -1105 -1109 -1107 60 48.88 4.07 38.00
-1110 -1112 -1094 -1108 -1107 -1110 61 48.1 4.01 37.39
-1097 -1109 -1111 -1102 -1109 -1097 62 51.48 4.29 40.02
-1109 -1097 -1112 -1109 -1106 -1109 63 48.36 4.03 37.60
-1112 -1112 -1104 -1114 -1106 -1112 64 47.58 3.96 36.99
-1098 -1115 -1114 -1107 -1114 -1098 65 51.22 4.27 39.82
-1115 -1117 -1100 -1112 -1111 -1115 66 46.8 3.90 36.38
-1105 -1115 -1116 -1099 -1115 -1105 67 49.4 4.12 38.41
-1118 -1122 -1105 -1118 -1113 -1118 68 46.02 3.83 35.78
-1106 -1116 -1118 -1102 -1117 -1106 69 49.14 4.09 38.20
-1117 -1112 -1117 -1116 -1104 -1117 70 46.28 3.86 35.98
-1110 -1120 -1112 -1122 -1119 -1110 71 48.1 4.01 37.39
-1125 -1105 -1118 -1114 -1140 -1125 72 44.2 3.68 34.36
-1161 -1199 -1203 -1227 -1267 -1161 73 34.84 2.90 27.09
-1024 -1027 -1171 -1237 -1233 -1024 74 70.46 5.87 54.78
-1269 -1125 -1081 -1172 -1230 -1269 75 6.76 0.56 5.26
-1238 -1276 -1128 -1110 -1143 -1238 76 14.82 1.23 11.52
-1276 -1266 -1272 -1287 -1268 -1276 77 4.94 0.41 3.84
-1282 -1267 -1287 -1277 -1284 -1282 78 3.38 0.28 2.63
-1273 -1289 -1284 -1275 -1285 -1273 79 5.72 0.48 4.45
-1273 -1287 -1285 -1280 -1284 -1273 80 5.72 0.48 4.45
-1284 -1287 -1266 -1283 -1281 -1284 81 2.86 0.24 2.22
-1284 -1287 -1278 -1281 -1281 -1284 82 2.86 0.24 2.22
-1285 -1287 -1279 -1283 -1268 -1285 83 2.6 0.22 2.02
-1286 -1276 -1284 -1269 -1286 -1286 84 2.34 0.19 1.82
-1269 -1282 -1280 -1279 -1284 -1269 85 6.76 0.56 5.26
-1283 -1280 -1264 -1286 -1284 -1283 86 3.12 0.26 2.43
-1283 -1280 -1276 -1282 -1268 -1283 87 3.12 0.26 2.43
-1280 -1262 -1285 -1286 -1275 -1280 88 3.9 0.32 3.03
-1281 -1280 -1285 -1272 -1281 -1281 89 3.64 0.30 2.83
-1281 -1285 -1271 -1280 -1264 -1281 90 3.64 0.30 2.83
-1276 -1235 -1225 -1226 -1219 -1276 91 4.94 0.41 3.84
-1214 -1190 -1189 -1185 -1179 -1214 92 21.06 1.75 16.37
-1188 -1188 -1166 -1183 -1183 -1188 93 27.82 2.32 21.63
-1178 -1185 -1189 -1168 -1184 -1178 94 30.42 2.53 23.65
-1182 -1181 -1182 -1187 -1180 -1182 95 29.38 2.45 22.84
-1170 -1187 -1187 -1174 -1189 -1170 96 32.5 2.71 25.27
-1192 -1182 -1188 -1187 -1175 -1192 97 26.78 2.23 20.82



-1181 -1191 -1179 -1188 -1189 -1181 98 29.64 2.47 23.04
-1184 -1189 -1191 -1174 -1190 -1184 99 28.86 2.40 22.44
-1187 -1182 -1193 -1197 -1172 -1187 100 28.08 2.34 21.83
-1187 -1190 -1175 -1192 -1194 -1187 101 28.08 2.34 21.83
-1183 -1189 -1191 -1179 -1193 -1183 102 29.12 2.43 22.64
-1196 -1173 -1191 -1184 -1190 -1196 103 25.74 2.14 20.01
-1192 -1190 -1187 -1190 -1175 -1192 104 26.78 2.23 20.82
-1190 -1194 -1181 -1191 -1190 -1190 105 27.3 2.27 21.22
-1190 -1181 -1192 -1191 -1186 -1190 106 27.3 2.27 21.22
-1191 -1192 -1177 -1197 -1196 -1191 107 27.04 2.25 21.02
-1186 -1192 -1194 -1179 -1195 -1186 108 28.34 2.36 22.03
-1197 -1194 -1191 -1195 -1179 -1197 109 25.48 2.12 19.81
-1189 -1196 -1184 -1193 -1195 -1189 110 27.56 2.30 21.43
-1191 -1192 -1195 -1187 -1195 -1191 111 27.04 2.25 21.02
-1195 -1195 -1186 -1197 -1185 -1195 112 26 2.17 20.21
-1180 -1196 -1205 -1232 -1230 -1180 113 29.9 2.49 23.25
-1235 -1233 -1233 -1236 -1218 -1235 114 15.6 1.30 12.13
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Vane Shear Raw Data 
Location 413  

49 feet below Lake Surface  
(Water Depth + Depth Below Mudline) 

 
 



  

1/8/05,retec,413/49 zero = -1295 calib = 0.26 in-lb/unit ft-lb Shear Strength, psf
-1276 -1297 -1296 -1276 -1295 -1276 1 4.94 0.41 3.84
-1298 -1276 -1298 -1295 -1276 -1298 2 -0.78 -0.06 -0.61
-1294 -1296 -1287 -1295 -1294 -1294 3 0.26 0.02 0.20
-1293 -1297 -1284 -1290 -1295 -1293 4 0.52 0.04 0.40
-1279 -1293 -1297 -1296 -1277 -1279 5 4.16 0.35 3.23
-1294 -1295 -1279 -1288 -1297 -1294 6 0.26 0.02 0.20
-1282 -1288 -1294 -1295 -1294 -1282 7 3.38 0.28 2.63
-1296 -1297 -1296 -1279 -1290 -1296 8 -0.26 -0.02 -0.20
-1294 -1283 -1286 -1297 -1296 -1294 9 0.26 0.02 0.20
-1276 -1295 -1296 -1294 -1276 -1276 10 4.94 0.41 3.84
-1296 -1291 -1277 -1294 -1295 -1296 11 -0.26 -0.02 -0.20
-1281 -1286 -1293 -1298 -1298 -1281 12 3.64 0.30 2.83
-1289 -1294 -1294 -1277 -1296 -1289 13 1.56 0.13 1.21
-1285 -1290 -1294 -1294 -1295 -1285 14 2.6 0.22 2.02
-1297 -1295 -1294 -1281 -1297 -1297 15 -0.52 -0.04 -0.40
-1291 -1287 -1295 -1295 -1276 -1291 16 1.04 0.09 0.81
-1296 -1297 -1277 -1294 -1296 -1296 17 -0.26 -0.02 -0.20
-1290 -1293 -1289 -1295 -1297 -1290 18 1.3 0.11 1.01
-1289 -1293 -1287 -1294 -1295 -1289 19 1.56 0.13 1.21
-1285 -1295 -1294 -1287 -1294 -1285 20 2.6 0.22 2.02
-1267 -1275 -1260 -1221 -1222 -1267 21 7.28 0.61 5.66
-1206 -1183 -1180 -1152 -1153 -1206 22 23.14 1.93 17.99
-1138 -1120 -1124 -1100 -1101 -1138 23 40.82 3.40 31.73
-1089 -1070 -1065 -1045 -1051 -1089 24 53.56 4.46 41.64
-1040 -1018 -1026 -1016 -1026 -1040 25 66.3 5.52 51.54
-1014 -1012 -1013 -1009 -990 -1014 26 73.06 6.09 56.80
-1000 -1002 -991 -996 -980 -1000 27 76.7 6.39 59.63
-987 -993 -977 -995 -989 -987 28 80.08 6.67 62.26
-980 -996 -992 -995 -998 -980 29 81.9 6.82 63.67
-984 -1000 -994 -1004 -1005 -984 30 80.86 6.74 62.86
-996 -1009 -1007 -993 -1007 -996 31 77.74 6.48 60.44

-1010 -999 -1008 -1010 -992 -1010 32 74.1 6.17 57.61
-1000 -1011 -1005 -1014 -1017 -1000 33 76.7 6.39 59.63
-1010 -1017 -1020 -1006 -1020 -1010 34 74.1 6.17 57.61
-1020 -1009 -1022 -1022 -1019 -1020 35 71.5 5.96 55.59
-1025 -1024 -1028 -1031 -1011 -1025 36 70.2 5.85 54.58
-1023 -1027 -1012 -1031 -1025 -1023 37 70.72 5.89 54.98
-1012 -1031 -1022 -1037 -1032 -1012 38 73.58 6.13 57.20
-1018 -1034 -1022 -1037 -1024 -1018 39 72.02 6.00 55.99
-1030 -1042 -1028 -1041 -1024 -1030 40 68.9 5.74 53.56
-1043 -1040 -1038 -1041 -1030 -1043 41 65.52 5.46 50.94
-1042 -1043 -1044 -1050 -1032 -1042 42 65.78 5.48 51.14
-1048 -1048 -1041 -1051 -1045 -1048 43 64.22 5.35 49.93
-1034 -1048 -1050 -1054 -1057 -1034 44 67.86 5.65 52.76
-1046 -1057 -1060 -1043 -1060 -1046 45 64.74 5.39 50.33
-1061 -1041 -1056 -1051 -1064 -1061 46 60.84 5.07 47.30
-1060 -1054 -1063 -1062 -1057 -1060 47 61.1 5.09 47.50
-1063 -1065 -1053 -1063 -1053 -1063 48 60.32 5.02 46.89
-1054 -1066 -1054 -1066 -1068 -1054 49 62.66 5.22 48.71
-1063 -1068 -1070 -1052 -1069 -1063 50 60.32 5.02 46.89
-1067 -1066 -1072 -1070 -1052 -1067 51 59.28 4.94 46.09
-1068 -1069 -1057 -1072 -1073 -1068 52 59.02 4.92 45.88
-1064 -1072 -1073 -1059 -1074 -1064 53 60.06 5.00 46.69
-1079 -1064 -1075 -1060 -1076 -1079 54 56.16 4.68 43.66
-1076 -1063 -1076 -1067 -1077 -1076 55 56.94 4.74 44.27
-1079 -1074 -1076 -1080 -1066 -1079 56 56.16 4.68 43.66
-1078 -1080 -1123 -1185 -1186 -1078 57 56.42 4.70 43.86
-1193 -1217 -976 -993 -1147 -1193 58 26.52 2.21 20.62
-1264 -1267 -1236 -1040 -1101 -1264 59 8.06 0.67 6.27
-1263 -1287 -1285 -1071 -1074 -1263 60 8.32 0.69 6.47
-1124 -1229 -1226 -1226 -1211 -1124 61 44.46 3.70 34.56
-1223 -1227 -1218 -1229 -1221 -1223 62 18.72 1.56 14.55
-1211 -1229 -1225 -1219 -1225 -1211 63 21.84 1.82 16.98
-1226 -1213 -1226 -1228 -1233 -1226 64 17.94 1.49 13.95
-1228 -1230 -1233 -1226 -1219 -1228 65 17.42 1.45 13.54
-1228 -1229 -1230 -1235 -1214 -1228 66 17.42 1.45 13.54
-1224 -1228 -1214 -1227 -1227 -1224 67 18.46 1.54 14.35
-1231 -1228 -1221 -1226 -1231 -1231 68 16.64 1.39 12.94
-1231 -1227 -1217 -1228 -1221 -1231 69 16.64 1.39 12.94
-1211 -1226 -1229 -1226 -1230 -1211 70 21.84 1.82 16.98
-1230 -1223 -1227 -1226 -1228 -1230 71 16.9 1.41 13.14
-1217 -1234 -1236 -1232 -1217 -1217 72 20.28 1.69 15.77
-1212 -1226 -1220 -1211 -1228 -1212 73 21.58 1.80 16.78
-1232 -1214 -1230 -1230 -1215 -1232 74 16.38 1.36 12.73
-1230 -1230 -1219 -1226 -1232 -1230 75 16.9 1.41 13.14
-1219 -1230 -1232 -1210 -1225 -1219 76 19.76 1.65 15.36
-1228 -1207 -1221 -1200 -1213 -1228 77 17.42 1.45 13.54
-1214 -1196 -1198 -1174 -1189 -1214 78 21.06 1.75 16.37
-1180 -1178 -1175 -1152 -1163 -1180 79 29.9 2.49 23.25
-1163 -1165 -1168 -1148 -1166 -1163 80 34.32 2.86 26.68
-1165 -1175 -1168 -1157 -1167 -1165 81 33.8 2.82 26.28
-1164 -1171 -1173 -1168 -1168 -1164 82 34.06 2.84 26.48
-1155 -1174 -1163 -1169 -1168 -1155 83 36.4 3.03 28.30
-1154 -1173 -1164 -1168 -1168 -1154 84 36.66 3.05 28.50
-1154 -1172 -1156 -1173 -1169 -1154 85 36.66 3.05 28.50
-1169 -1179 -1165 -1171 -1159 -1169 86 32.76 2.73 25.47
-1174 -1172 -1171 -1174 -1164 -1174 87 31.46 2.62 24.46
-1177 -1171 -1171 -1170 -1173 -1177 88 30.68 2.56 23.85
-1174 -1166 -1174 -1172 -1180 -1174 89 31.46 2.62 24.46
-1182 -1164 -1180 -1161 -1178 -1182 90 29.38 2.45 22.84
-1174 -1180 -1175 -1182 -1173 -1174 91 31.46 2.62 24.46
-1166 -1182 -1175 -1182 -1169 -1166 92 33.54 2.79 26.07
-1172 -1161 -1181 -1165 -1175 -1172 93 31.98 2.66 24.86
-1184 -1180 -1183 -1171 -1177 -1184 94 28.86 2.40 22.44
-1166 -1182 -1168 -1173 -1168 -1166 95 33.54 2.79 26.07
-1181 -1181 -1172 -1177 -1178 -1181 96 29.64 2.47 23.04
-1180 -1163 -1174 -1162 -1184 -1180 97 29.9 2.49 23.25



-1180 -1172 -1177 -1175 -1183 -1180 98 29.9 2.49 23.25
-1173 -1176 -1174 -1180 -1185 -1173 99 31.72 2.64 24.66
-1176 -1192 -1189 -1202 -1205 -1176 100 30.94 2.58 24.05
-1186 -1207 -1188 -1206 -1185 -1186 101 28.34 2.36 22.03
-1207 -1203 -1207 -1205 -1204 -1207 102 22.88 1.91 17.79
-1202 -1192 -1208 -1201 -1205 -1202 103 24.18 2.01 18.80
-1205 -1187 -1204 -1194 -1204 -1205 104 23.4 1.95 18.19
-1204 -1193 -1209 -1188 -1205 -1204 105 23.66 1.97 18.39

K = 0.107148
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Vane Shear Summary 
Location 415 
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Vane Shear Raw Data 
Location 415  

40 feet below Lake Surface  
(Water Depth + Depth Below Mudline) 

 
 

 



  

1/7/05,retec,415/40 zero = -1295 calib = 0.26 in-lb/unit ft-lb Shear Strength, psf
-1291 -1293 -1278 -1294 -1291 -1291 1 1.04 0.09 0.81
-1280 -1294 -1287 -1289 -1292 -1280 2 3.9 0.32 3.03
-1289 -1293 -1283 -1294 -1292 -1289 3 1.56 0.13 1.21
-1294 -1292 -1290 -1292 -1277 -1294 4 0.26 0.02 0.20
-1295 -1278 -1293 -1286 -1293 -1295 5 0 0.00 0.00
-1278 -1292 -1287 -1291 -1294 -1278 6 4.42 0.37 3.44
-1292 -1292 -1283 -1290 -1277 -1292 7 0.78 0.06 0.61
-1295 -1277 -1292 -1291 -1292 -1295 8 0 0.00 0.00
-1290 -1293 -1291 -1277 -1291 -1290 9 1.3 0.11 1.01
-1281 -1294 -1288 -1292 -1293 -1281 10 3.64 0.30 2.83
-1293 -1293 -1277 -1292 -1292 -1293 11 0.52 0.04 0.40
-1292 -1292 -1291 -1291 -1277 -1292 12 0.78 0.06 0.61
-1294 -1278 -1292 -1292 -1289 -1294 13 0.26 0.02 0.20
-1291 -1293 -1292 -1281 -1293 -1291 14 1.04 0.09 0.81
-1290 -1293 -1279 -1292 -1287 -1290 15 1.3 0.11 1.01
-1294 -1280 -1289 -1295 -1282 -1294 16 0.26 0.02 0.20
-1292 -1288 -1294 -1282 -1291 -1292 17 0.78 0.06 0.61
-1277 -1295 -1291 -1293 -1292 -1277 18 4.68 0.39 3.64
-1292 -1281 -1295 -1290 -1292 -1292 19 0.78 0.06 0.61
-1280 -1294 -1285 -1290 -1291 -1280 20 3.9 0.32 3.03
-1291 -1292 -1289 -1288 -1275 -1291 21 1.04 0.09 0.81
-1289 -1274 -1289 -1283 -1289 -1289 22 1.56 0.13 1.21
-1284 -1286 -1286 -1271 -1285 -1284 23 2.86 0.24 2.22
-1272 -1283 -1279 -1280 -1277 -1272 24 5.98 0.50 4.65
-1279 -1282 -1278 -1278 -1281 -1279 25 4.16 0.35 3.23
-1278 -1278 -1267 -1279 -1271 -1278 26 4.42 0.37 3.44
-1274 -1266 -1278 -1276 -1270 -1274 27 5.46 0.45 4.24
-1273 -1275 -1276 -1269 -1275 -1273 28 5.72 0.48 4.45
-1274 -1274 -1272 -1273 -1259 -1274 29 5.46 0.45 4.24
-1275 -1272 -1276 -1270 -1275 -1275 30 5.2 0.43 4.04
-1272 -1271 -1272 -1272 -1274 -1272 31 5.98 0.50 4.65
-1258 -1273 -1261 -1271 -1258 -1258 32 9.62 0.80 7.48
-1273 -1272 -1272 -1273 -1271 -1273 33 5.72 0.48 4.45
-1271 -1258 -1271 -1258 -1271 -1271 34 6.24 0.52 4.85
-1274 -1273 -1269 -1269 -1258 -1274 35 5.46 0.45 4.24
-1271 -1272 -1272 -1270 -1274 -1271 36 6.24 0.52 4.85
-1270 -1259 -1273 -1258 -1270 -1270 37 6.5 0.54 5.05
-1260 -1266 -1255 -1274 -1265 -1260 38 9.1 0.76 7.07
-1266 -1261 -1270 -1270 -1269 -1266 39 7.54 0.63 5.86
-1258 -1269 -1269 -1268 -1268 -1258 40 9.62 0.80 7.48
-1267 -1270 -1263 -1270 -1255 -1267 41 7.28 0.61 5.66
-1272 -1254 -1271 -1268 -1270 -1272 42 5.98 0.50 4.65
-1270 -1270 -1271 -1264 -1268 -1270 43 6.5 0.54 5.05
-1271 -1270 -1270 -1265 -1269 -1271 44 6.24 0.52 4.85
-1270 -1266 -1270 -1267 -1269 -1270 45 6.5 0.54 5.05
-1272 -1261 -1274 -1266 -1264 -1272 46 5.98 0.50 4.65
-1270 -1257 -1270 -1270 -1255 -1270 47 6.5 0.54 5.05
-1265 -1264 -1270 -1271 -1256 -1265 48 7.8 0.65 6.06
-1273 -1267 -1268 -1271 -1269 -1273 49 5.72 0.48 4.45
-1273 -1271 -1256 -1270 -1270 -1273 50 5.72 0.48 4.45
-1256 -1269 -1270 -1255 -1269 -1256 51 10.14 0.84 7.88
-1268 -1267 -1272 -1267 -1256 -1268 52 7.02 0.58 5.46
-1272 -1270 -1258 -1267 -1272 -1272 53 5.98 0.50 4.65
-1268 -1271 -1269 -1257 -1273 -1268 54 7.02 0.58 5.46
-1268 -1261 -1273 -1271 -1258 -1268 55 7.02 0.58 5.46
-1270 -1271 -1257 -1273 -1267 -1270 56 6.5 0.54 5.05
-1271 -1273 -1270 -1270 -1275 -1271 57 6.24 0.52 4.85
-1259 -1271 -1273 -1261 -1273 -1259 58 9.36 0.78 7.28
-1270 -1257 -1274 -1274 -1259 -1270 59 6.5 0.54 5.05
-1273 -1270 -1259 -1269 -1270 -1273 60 5.72 0.48 4.45
-1271 -1274 -1277 -1264 -1275 -1271 61 6.24 0.52 4.85
-1267 -1274 -1276 -1277 -1276 -1267 62 7.28 0.61 5.66
-1287 -1274 -1286 -1288 -1287 -1287 63 2.08 0.17 1.62
-1267 -1268 -1274 -1274 -1286 -1267 64 7.28 0.61 5.66
-1275 -1269 -1284 -1281 -1282 -1275 65 5.2 0.43 4.04
-1285 -1275 -1288 -1275 -1278 -1285 66 2.6 0.22 2.02
-1284 -1286 -1280 -1287 -1283 -1284 67 2.86 0.24 2.22
-1276 -1288 -1287 -1274 -1289 -1276 68 4.94 0.41 3.84
-1286 -1287 -1289 -1289 -1285 -1286 69 2.34 0.19 1.82
-1287 -1291 -1280 -1289 -1291 -1287 70 2.08 0.17 1.62
-1289 -1289 -1283 -1289 -1285 -1289 71 1.56 0.13 1.21
-1287 -1284 -1271 -1284 -1287 -1287 72 2.08 0.17 1.62
-1286 -1283 -1272 -1284 -1286 -1286 73 2.34 0.19 1.82
-1283 -1285 -1282 -1283 -1286 -1283 74 3.12 0.26 2.43
-1281 -1287 -1281 -1284 -1285 -1281 75 3.64 0.30 2.83
-1280 -1285 -1282 -1282 -1286 -1280 76 3.9 0.32 3.03
-1275 -1283 -1281 -1287 -1284 -1275 77 5.2 0.43 4.04
-1284 -1285 -1272 -1285 -1284 -1284 78 2.86 0.24 2.22
-1284 -1285 -1271 -1284 -1287 -1284 79 2.86 0.24 2.22
-1285 -1285 -1272 -1284 -1285 -1285 80 2.6 0.22 2.02
-1282 -1284 -1274 -1283 -1283 -1282 81 3.38 0.28 2.63
-1281 -1283 -1279 -1281 -1281 -1281 82 3.64 0.30 2.83
-1280 -1283 -1278 -1283 -1282 -1280 83 3.9 0.32 3.03
-1284 -1284 -1272 -1283 -1271 -1284 84 2.86 0.24 2.22
-1282 -1270 -1284 -1284 -1271 -1282 85 3.38 0.28 2.63
-1283 -1269 -1279 -1283 -1277 -1283 86 3.12 0.26 2.43
-1282 -1273 -1281 -1271 -1281 -1282 87 3.38 0.28 2.63
-1277 -1278 -1280 -1278 -1278 -1277 88 4.68 0.39 3.64
-1280 -1270 -1277 -1278 -1278 -1280 89 3.9 0.32 3.03
-1280 -1277 -1280 -1277 -1276 -1280 90 3.9 0.32 3.03
-1279 -1268 -1279 -1279 -1265 -1279 91 4.16 0.35 3.23
-1280 -1275 -1279 -1282 -1276 -1280 92 3.9 0.32 3.03
-1281 -1276 -1275 -1280 -1274 -1281 93 3.64 0.30 2.83
-1281 -1282 -1276 -1277 -1268 -1281 94 3.64 0.30 2.83
-1276 -1274 -1280 -1281 -1269 -1276 95 4.94 0.41 3.84
-1280 -1267 -1279 -1273 -1278 -1280 96 3.9 0.32 3.03
-1273 -1282 -1281 -1266 -1281 -1273 97 5.72 0.48 4.45



-1266 -1280 -1279 -1280 -1281 -1266 98 7.54 0.63 5.86
-1279 -1281 -1277 -1281 -1271 -1279 99 4.16 0.35 3.23
-1282 -1266 -1279 -1277 -1282 -1282 100 3.38 0.28 2.63
-1268 -1282 -1276 -1279 -1279 -1268 101 7.02 0.58 5.46
-1280 -1281 -1280 -1282 -1266 -1280 102 3.9 0.32 3.03
-1280 -1268 -1281 -1268 -1284 -1280 103 3.9 0.32 3.03
-1266 -1281 -1269 -1281 -1280 -1266 104 7.54 0.63 5.86
-1280 -1268 -1282 -1269 -1282 -1280 105 3.9 0.32 3.03
-1266 -1280 -1273 -1282 -1280 -1266 106 7.54 0.63 5.86
-1276 -1281 -1266 -1279 -1281 -1276 107 4.94 0.41 3.84
-1281 -1280 -1281 -1283 -1281 -1281 108 3.64 0.30 2.83
-1279 -1283 -1283 -1283 -1284 -1279 109 4.16 0.35 3.23
-1280 -1284 -1271 -1287 -1281 -1280 110 3.9 0.32 3.03
-1285 -1270 -1286 -1285 -1277 -1285 111 2.6 0.22 2.02
-1284 -1272 -1285 -1283 -1276 -1284 112 2.86 0.24 2.22
-1283 -1281 -1285 -1283 -1279 -1283 113 3.12 0.26 2.43
-1283 -1274 -1285 -1281 -1285 -1283 114 3.12 0.26 2.43
-1279 -1283 -1286 -1270 -1285 -1279 115 4.16 0.35 3.23
-1272 -1286 -1284 -1286 -1285 -1272 116 5.98 0.50 4.65
-1286 -1285 -1283 -1284 -1272 -1286 117 2.34 0.19 1.82
-1287 -1272 -1287 -1277 -1285 -1287 118 2.08 0.17 1.62
-1271 -1285 -1283 -1283 -1285 -1271 119 6.24 0.52 4.85
-1287 -1287 -1280 -1285 -1281 -1287 120 2.08 0.17 1.62
-1285 -1284 -1287 -1284 -1285 -1285 121 2.6 0.22 2.02
-1287 -1282 -1287 -1287 -1287 -1287 122 2.08 0.17 1.62
-1270 -1285 -1273 -1285 -1273 -1270 123 6.5 0.54 5.05
-1286 -1283 -1287 -1273 -1287 -1286 124 2.34 0.19 1.82
-1284 -1285 -1282 -1286 -1271 -1284 125 2.86 0.24 2.22
-1286 -1273 -1287 -1280 -1280 -1286 126 2.34 0.19 1.82
-1272 -1286 -1281 -1287 -1283 -1272 127 5.98 0.50 4.65
-1289 -1284 -1288 -1287 -1282 -1289 128 1.56 0.13 1.21
-1289 -1281 -1288 -1285 -1273 -1289 129 1.56 0.13 1.21
-1286 -1275 -1288 -1277 -1287 -1286 130 2.34 0.19 1.82
-1276 -1286 -1281 -1277 -1287 -1276 131 4.94 0.41 3.84
-1277 -1286 -1282 -1284 -1283 -1277 132 4.68 0.39 3.64

K = 0.107148
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Vane Shear Raw Data 
Location 415  

42 feet below Lake Surface  
(Water Depth + Depth Below Mudline) 

 
 

 



  

1/7/05,retec,415/42 zero = -1295 calib = 0.26 in-lb/unit ft-lb Shear Strength, psf
-1291 -1283 -1287 -1292 -1277 -1291 1 1.04 0.09 0.81
-1292 -1292 -1278 -1293 -1294 -1292 2 0.78 0.06 0.61
-1292 -1292 -1289 -1289 -1292 -1292 3 0.78 0.06 0.61
-1279 -1294 -1292 -1279 -1294 -1279 4 4.16 0.35 3.23
-1276 -1295 -1295 -1280 -1294 -1276 5 4.94 0.41 3.84
-1281 -1294 -1294 -1280 -1295 -1281 6 3.64 0.30 2.83
-1282 -1290 -1292 -1293 -1280 -1282 7 3.38 0.28 2.63
-1293 -1291 -1294 -1295 -1287 -1293 8 0.52 0.04 0.40
-1293 -1290 -1288 -1295 -1293 -1293 9 0.52 0.04 0.40
-1291 -1294 -1291 -1295 -1287 -1291 10 1.04 0.09 0.81
-1294 -1292 -1290 -1293 -1289 -1294 11 0.26 0.02 0.20
-1293 -1293 -1281 -1294 -1290 -1293 12 0.52 0.04 0.40
-1294 -1295 -1281 -1293 -1293 -1294 13 0.26 0.02 0.20
-1294 -1293 -1291 -1293 -1284 -1294 14 0.26 0.02 0.20
-1293 -1295 -1289 -1294 -1292 -1293 15 0.52 0.04 0.40
-1292 -1294 -1280 -1296 -1291 -1292 16 0.78 0.06 0.61
-1293 -1295 -1279 -1295 -1294 -1293 17 0.52 0.04 0.40
-1291 -1292 -1292 -1293 -1290 -1291 18 1.04 0.09 0.81
-1293 -1292 -1293 -1282 -1287 -1293 19 0.52 0.04 0.40
-1279 -1276 -1264 -1273 -1259 -1279 20 4.16 0.35 3.23
-1274 -1265 -1266 -1250 -1260 -1274 21 5.46 0.45 4.24
-1250 -1242 -1224 -1235 -1216 -1250 22 11.7 0.97 9.10
-1223 -1207 -1218 -1206 -1198 -1223 23 18.72 1.56 14.55
-1209 -1206 -1203 -1201 -1193 -1209 24 22.36 1.86 17.38
-1205 -1191 -1196 -1199 -1190 -1205 25 23.4 1.95 18.19
-1195 -1190 -1192 -1189 -1170 -1195 26 26 2.17 20.21
-1167 -1184 -1185 -1171 -1184 -1167 27 33.28 2.77 25.87
-1181 -1178 -1180 -1181 -1179 -1181 28 29.64 2.47 23.04
-1164 -1177 -1178 -1162 -1176 -1164 29 34.06 2.84 26.48
-1174 -1169 -1173 -1171 -1159 -1174 30 31.46 2.62 24.46
-1154 -1166 -1165 -1153 -1165 -1154 31 36.66 3.05 28.50
-1164 -1168 -1150 -1163 -1166 -1164 32 34.06 2.84 26.48
-1162 -1166 -1168 -1154 -1166 -1162 33 34.58 2.88 26.88
-1165 -1165 -1165 -1167 -1155 -1165 34 33.8 2.82 26.28
-1148 -1163 -1165 -1154 -1165 -1148 35 38.22 3.18 29.71
-1163 -1159 -1164 -1166 -1157 -1163 36 34.32 2.86 26.68
-1148 -1163 -1166 -1153 -1165 -1148 37 38.22 3.18 29.71
-1166 -1166 -1152 -1163 -1166 -1166 38 33.54 2.79 26.07
-1164 -1151 -1164 -1166 -1162 -1164 39 34.06 2.84 26.48
-1152 -1166 -1167 -1158 -1168 -1152 40 37.18 3.10 28.90
-1169 -1171 -1158 -1169 -1173 -1169 41 32.76 2.73 25.47
-1170 -1169 -1170 -1157 -1171 -1170 42 32.5 2.71 25.27
-1167 -1166 -1171 -1170 -1158 -1167 43 33.28 2.77 25.87
-1171 -1178 -1174 -1177 -1174 -1171 44 32.24 2.69 25.06
-1172 -1161 -1174 -1174 -1162 -1172 45 31.98 2.66 24.86
-1174 -1171 -1163 -1176 -1178 -1174 46 31.46 2.62 24.46
-1172 -1178 -1178 -1173 -1178 -1172 47 31.98 2.66 24.86
-1181 -1171 -1180 -1175 -1177 -1181 48 29.64 2.47 23.04
-1178 -1175 -1178 -1179 -1167 -1178 49 30.42 2.53 23.65
-1178 -1176 -1165 -1180 -1164 -1178 50 30.42 2.53 23.65
-1181 -1180 -1166 -1180 -1168 -1181 51 29.64 2.47 23.04
-1177 -1179 -1166 -1181 -1170 -1177 52 30.68 2.56 23.85
-1178 -1183 -1169 -1184 -1169 -1178 53 30.42 2.53 23.65
-1184 -1187 -1181 -1186 -1175 -1184 54 28.86 2.40 22.44
-1188 -1183 -1188 -1178 -1189 -1188 55 27.82 2.32 21.63
-1188 -1188 -1189 -1186 -1184 -1188 56 27.82 2.32 21.63
-1177 -1188 -1181 -1189 -1182 -1177 57 30.68 2.56 23.85
-1191 -1188 -1188 -1191 -1185 -1191 58 27.04 2.25 21.02
-1185 -1175 -1186 -1180 -1188 -1185 59 28.6 2.38 22.23
-1187 -1175 -1191 -1177 -1188 -1187 60 28.08 2.34 21.83
-1192 -1193 -1194 -1176 -1192 -1192 61 26.78 2.23 20.82
-1192 -1182 -1193 -1189 -1193 -1192 62 26.78 2.23 20.82
-1190 -1179 -1189 -1180 -1191 -1190 63 27.3 2.27 21.22
-1190 -1189 -1193 -1196 -1195 -1190 64 27.3 2.27 21.22
-1191 -1194 -1181 -1196 -1206 -1191 65 27.04 2.25 21.02
-1242 -1271 -1282 -1281 -1274 -1242 66 13.78 1.15 10.71
-1295 -1130 -1148 -1234 -1264 -1295 67 0 0.00 0.00
-1281 -1289 -1168 -1192 -1270 -1281 68 3.64 0.30 2.83
-1256 -1285 -1292 -1230 -1206 -1256 69 10.14 0.84 7.88
-1281 -1283 -1277 -1284 -1290 -1281 70 3.64 0.30 2.83
-1277 -1287 -1289 -1287 -1288 -1277 71 4.68 0.39 3.64
-1275 -1290 -1286 -1283 -1285 -1275 72 5.2 0.43 4.04
-1288 -1269 -1287 -1288 -1287 -1288 73 1.82 0.15 1.41
-1288 -1294 -1293 -1276 -1292 -1288 74 1.82 0.15 1.41
-1292 -1277 -1289 -1290 -1289 -1292 75 0.78 0.06 0.61
-1287 -1289 -1286 -1277 -1290 -1287 76 2.08 0.17 1.62
-1291 -1276 -1289 -1292 -1288 -1291 77 1.04 0.09 0.81
-1284 -1291 -1291 -1275 -1288 -1284 78 2.86 0.24 2.22
-1289 -1279 -1291 -1288 -1276 -1289 79 1.56 0.13 1.21
-1287 -1289 -1276 -1289 -1287 -1287 80 2.08 0.17 1.62
-1287 -1287 -1287 -1273 -1288 -1287 81 2.08 0.17 1.62
-1284 -1287 -1287 -1277 -1286 -1284 82 2.86 0.24 2.22
-1286 -1277 -1289 -1286 -1276 -1286 83 2.34 0.19 1.82
-1284 -1270 -1286 -1287 -1271 -1284 84 2.86 0.24 2.22
-1282 -1272 -1286 -1287 -1270 -1282 85 3.38 0.28 2.63
-1285 -1275 -1285 -1286 -1281 -1285 86 2.6 0.22 2.02
-1285 -1283 -1280 -1274 -1264 -1285 87 2.6 0.22 2.02
-1273 -1264 -1263 -1264 -1259 -1273 88 5.72 0.48 4.45
-1257 -1255 -1254 -1242 -1252 -1257 89 9.88 0.82 7.68
-1241 -1246 -1244 -1247 -1237 -1241 90 14.04 1.17 10.92
-1249 -1237 -1249 -1249 -1246 -1249 91 11.96 1.00 9.30
-1248 -1245 -1241 -1246 -1244 -1248 92 12.22 1.02 9.50
-1250 -1249 -1247 -1250 -1248 -1250 93 11.7 0.97 9.10
-1249 -1247 -1242 -1244 -1241 -1249 94 11.96 1.00 9.30
-1246 -1251 -1238 -1247 -1249 -1246 95 12.74 1.06 9.90
-1249 -1247 -1234 -1244 -1247 -1249 96 11.96 1.00 9.30
-1247 -1247 -1234 -1248 -1250 -1247 97 12.48 1.04 9.70



-1247 -1245 -1241 -1239 -1248 -1247 98 12.48 1.04 9.70
-1235 -1251 -1249 -1237 -1250 -1235 99 15.6 1.30 12.13
-1246 -1232 -1245 -1247 -1232 -1246 100 12.74 1.06 9.90
-1248 -1243 -1246 -1250 -1247 -1248 101 12.22 1.02 9.50
-1246 -1247 -1231 -1251 -1248 -1246 102 12.74 1.06 9.90
-1245 -1249 -1239 -1248 -1252 -1245 103 13 1.08 10.11
-1237 -1247 -1245 -1238 -1248 -1237 104 15.08 1.26 11.72
-1236 -1249 -1248 -1244 -1249 -1236 105 15.34 1.28 11.93
-1237 -1249 -1244 -1248 -1249 -1237 106 15.08 1.26 11.72
-1250 -1246 -1250 -1247 -1248 -1250 107 11.7 0.97 9.10
-1236 -1249 -1244 -1247 -1251 -1236 108 15.34 1.28 11.93
-1247 -1250 -1234 -1251 -1247 -1247 109 12.48 1.04 9.70
-1251 -1265 -1275 -1273 -1270 -1251 110 11.44 0.95 8.89
-1273 -1270 -1267 -1259 -1270 -1273 111 5.72 0.48 4.45
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Vane Shear Raw Data 
Location 415  

44 feet below Lake Surface  
(Water Depth + Depth Below Mudline) 

 
 

 



  

1/7/05,retec,415/44 zero = -1295 calib = 0.26 in-lb/unit ft-lb Shear Strength, psf
-1289 -1301 -1301 -1286 -1299 -1289 1 1.56 0.13 1.21
-1300 -1284 -1300 -1300 -1289 -1300 2 -1.3 -0.11 -1.01
-1301 -1300 -1289 -1296 -1301 -1301 3 -1.56 -0.13 -1.21
-1298 -1300 -1291 -1301 -1301 -1298 4 -0.78 -0.06 -0.61
-1297 -1300 -1299 -1290 -1299 -1297 5 -0.52 -0.04 -0.40
-1285 -1300 -1301 -1286 -1300 -1285 6 2.6 0.22 2.02
-1299 -1293 -1297 -1298 -1295 -1299 7 -1.04 -0.09 -0.81
-1299 -1287 -1301 -1301 -1300 -1299 8 -1.04 -0.09 -0.81
-1300 -1297 -1302 -1297 -1300 -1300 9 -1.3 -0.11 -1.01
-1298 -1301 -1302 -1288 -1301 -1298 10 -0.78 -0.06 -0.61
-1286 -1301 -1300 -1296 -1301 -1286 11 2.34 0.19 1.82
-1298 -1301 -1287 -1300 -1298 -1298 12 -0.78 -0.06 -0.61
-1295 -1297 -1300 -1301 -1285 -1295 13 0 0.00 0.00
-1301 -1286 -1297 -1302 -1285 -1301 14 -1.56 -0.13 -1.21
-1301 -1295 -1297 -1302 -1300 -1301 15 -1.56 -0.13 -1.21
-1300 -1302 -1299 -1300 -1293 -1300 16 -1.3 -0.11 -1.01
-1300 -1286 -1301 -1299 -1298 -1300 17 -1.3 -0.11 -1.01
-1295 -1301 -1301 -1286 -1299 -1295 18 0 0.00 0.00
-1296 -1300 -1286 -1302 -1286 -1296 19 -0.26 -0.02 -0.20
-1296 -1284 -1302 -1295 -1300 -1296 20 -0.26 -0.02 -0.20
-1285 -1301 -1298 -1299 -1300 -1285 21 2.6 0.22 2.02
-1299 -1282 -1294 -1289 -1295 -1299 22 -1.04 -0.09 -0.81
-1287 -1286 -1280 -1274 -1271 -1287 23 2.08 0.17 1.62
-1269 -1269 -1265 -1267 -1261 -1269 24 6.76 0.56 5.26
-1252 -1246 -1243 -1236 -1238 -1252 25 11.18 0.93 8.69
-1216 -1221 -1216 -1205 -1200 -1216 26 20.54 1.71 15.97
-1201 -1195 -1180 -1189 -1190 -1201 27 24.44 2.04 19.00
-1181 -1182 -1179 -1167 -1165 -1181 28 29.64 2.47 23.04
-1168 -1167 -1161 -1163 -1147 -1168 29 33.02 2.75 25.67
-1153 -1150 -1136 -1140 -1140 -1153 30 36.92 3.08 28.70
-1138 -1134 -1138 -1125 -1136 -1138 31 40.82 3.40 31.73
-1138 -1130 -1119 -1123 -1119 -1138 32 40.82 3.40 31.73
-1107 -1119 -1120 -1110 -1119 -1107 33 48.88 4.07 38.00
-1120 -1101 -1110 -1108 -1091 -1120 34 45.5 3.79 35.37
-1097 -1103 -1099 -1099 -1103 -1097 35 51.48 4.29 40.02
-1102 -1095 -1100 -1101 -1088 -1102 36 50.18 4.18 39.01
-1091 -1101 -1102 -1099 -1095 -1091 37 53.04 4.42 41.23
-1089 -1078 -1092 -1090 -1075 -1089 38 53.56 4.46 41.64
-1074 -1089 -1089 -1072 -1087 -1074 39 57.46 4.79 44.67
-1090 -1089 -1085 -1088 -1091 -1090 40 53.3 4.44 41.44
-1088 -1075 -1088 -1093 -1081 -1088 41 53.82 4.48 41.84
-1081 -1095 -1096 -1082 -1095 -1081 42 55.64 4.63 43.26
-1099 -1096 -1098 -1099 -1095 -1099 43 50.96 4.24 39.62
-1086 -1099 -1101 -1092 -1103 -1086 44 54.34 4.53 42.25
-1106 -1105 -1095 -1106 -1107 -1106 45 49.14 4.09 38.20
-1107 -1095 -1108 -1107 -1092 -1107 46 48.88 4.07 38.00
-1098 -1107 -1110 -1106 -1107 -1098 47 51.22 4.27 39.82
-1110 -1108 -1107 -1116 -1118 -1110 48 48.1 4.01 37.39
-1118 -1119 -1123 -1113 -1126 -1118 49 46.02 3.83 35.78
-1125 -1124 -1125 -1125 -1114 -1125 50 44.2 3.68 34.36
-1113 -1126 -1127 -1126 -1129 -1113 51 47.32 3.94 36.79
-1129 -1121 -1132 -1127 -1124 -1129 52 43.16 3.60 33.55
-1128 -1126 -1119 -1130 -1136 -1128 53 43.42 3.62 33.76
-1122 -1137 -1137 -1133 -1138 -1122 54 44.98 3.75 34.97
-1138 -1130 -1143 -1129 -1141 -1138 55 40.82 3.40 31.73
-1140 -1139 -1142 -1141 -1128 -1140 56 40.3 3.36 31.33
-1141 -1143 -1137 -1142 -1126 -1141 57 40.04 3.34 31.13
-1140 -1144 -1129 -1144 -1130 -1140 58 40.3 3.36 31.33
-1140 -1138 -1128 -1142 -1137 -1140 59 40.3 3.36 31.33
-1130 -1142 -1133 -1143 -1142 -1130 60 42.9 3.57 33.35
-1129 -1142 -1140 -1143 -1143 -1129 61 43.16 3.60 33.55
-1129 -1145 -1134 -1147 -1144 -1129 62 43.16 3.60 33.55
-1142 -1149 -1134 -1148 -1134 -1142 63 39.78 3.31 30.93
-1142 -1148 -1135 -1154 -1146 -1142 64 39.78 3.31 30.93
-1179 -1196 -1205 -1210 -1209 -1179 65 30.16 2.51 23.45
-1211 -1213 -1213 -1211 -1139 -1211 66 21.84 1.82 16.98
-1055 -1081 -1127 -1268 -1259 -1055 67 62.4 5.20 48.51
-1272 -1269 -1264 -1274 -1271 -1272 68 5.98 0.50 4.65
-1116 -1131 -1140 -1166 -1257 -1116 69 46.54 3.88 36.18
-1255 -1248 -1259 -1257 -1248 -1255 70 10.4 0.87 8.09
-1152 -1140 -1159 -1146 -1159 -1152 71 37.18 3.10 28.90
-1252 -1258 -1258 -1248 -1261 -1252 72 11.18 0.93 8.69
-1254 -1259 -1260 -1256 -1256 -1254 73 10.66 0.89 8.29
-1263 -1260 -1261 -1246 -1247 -1263 74 8.32 0.69 6.47
-1258 -1256 -1260 -1262 -1262 -1258 75 9.62 0.80 7.48
-1262 -1257 -1258 -1260 -1249 -1262 76 8.58 0.71 6.67
-1259 -1260 -1263 -1245 -1262 -1259 77 9.36 0.78 7.28
-1262 -1258 -1250 -1251 -1265 -1262 78 8.58 0.71 6.67
-1248 -1259 -1260 -1258 -1257 -1248 79 12.22 1.02 9.50
-1261 -1249 -1258 -1260 -1259 -1261 80 8.84 0.74 6.87
-1260 -1265 -1261 -1261 -1247 -1260 81 9.1 0.76 7.07
-1261 -1263 -1250 -1262 -1258 -1261 82 8.84 0.74 6.87
-1256 -1260 -1262 -1258 -1248 -1256 83 10.14 0.84 7.88
-1257 -1258 -1251 -1263 -1261 -1257 84 9.88 0.82 7.68
-1250 -1260 -1260 -1262 -1246 -1250 85 11.7 0.97 9.10
-1261 -1259 -1252 -1260 -1262 -1261 86 8.84 0.74 6.87
-1247 -1263 -1266 -1250 -1259 -1247 87 12.48 1.04 9.70
-1262 -1245 -1259 -1256 -1248 -1262 88 8.58 0.71 6.67
-1246 -1239 -1240 -1232 -1222 -1246 89 12.74 1.06 9.90
-1218 -1216 -1209 -1191 -1206 -1218 90 20.02 1.67 15.56
-1203 -1199 -1203 -1199 -1198 -1203 91 23.92 1.99 18.60
-1206 -1203 -1206 -1206 -1205 -1206 92 23.14 1.93 17.99
-1192 -1205 -1206 -1201 -1206 -1192 93 26.78 2.23 20.82
-1204 -1202 -1202 -1192 -1205 -1204 94 23.66 1.97 18.39
-1205 -1200 -1204 -1189 -1204 -1205 95 23.4 1.95 18.19
-1204 -1193 -1206 -1196 -1206 -1204 96 23.66 1.97 18.39
-1209 -1195 -1210 -1207 -1207 -1209 97 22.36 1.86 17.38



-1206 -1203 -1208 -1206 -1201 -1206 98 23.14 1.93 17.99
-1206 -1206 -1198 -1208 -1199 -1206 99 23.14 1.93 17.99
-1199 -1207 -1207 -1206 -1207 -1199 100 24.96 2.08 19.40
-1204 -1206 -1207 -1207 -1206 -1204 101 23.66 1.97 18.39
-1192 -1203 -1204 -1207 -1206 -1192 102 26.78 2.23 20.82
-1192 -1208 -1200 -1208 -1206 -1192 103 26.78 2.23 20.82
-1204 -1191 -1206 -1204 -1192 -1204 104 23.66 1.97 18.39
-1201 -1208 -1193 -1201 -1199 -1201 105 24.44 2.04 19.00
-1201 -1206 -1191 -1206 -1203 -1201 106 24.44 2.04 19.00
-1194 -1208 -1206 -1206 -1201 -1194 107 26.26 2.19 20.42
-1208 -1204 -1205 -1205 -1206 -1208 108 22.62 1.88 17.59
-1194 -1207 -1208 -1200 -1206 -1194 109 26.26 2.19 20.42
-1207 -1207 -1193 -1206 -1208 -1207 110 22.88 1.91 17.79
-1196 -1211 -1215 -1214 -1211 -1196 111 25.74 2.14 20.01
-1222 -1225 -1211 -1216 -1227 -1222 112 18.98 1.58 14.76
-1216 -1212 -1218 -1222 -1226 -1216 113 20.54 1.71 15.97

K = 0.107148
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Vane Shear Raw Data 
Location 415  

46 feet below Lake Surface  
(Water Depth + Depth Below Mudline) 

 
 

 



  

1/7/05,retec,415/46 zero = -1295 calib = 0.26 in-lb/unit ft-lb Shear Strength, psf
-1211 -1198 -1212 -1213 -1207 -1211 1 21.84 1.82 16.98
-1208 -1210 -1212 -1196 -1211 -1208 2 22.62 1.88 17.59
-1213 -1211 -1211 -1197 -1212 -1213 3 21.32 1.78 16.57
-1210 -1211 -1205 -1210 -1208 -1210 4 22.1 1.84 17.18
-1200 -1196 -1211 -1215 -1198 -1200 5 24.7 2.06 19.20
-1198 -1213 -1212 -1198 -1212 -1198 6 25.22 2.10 19.61
-1198 -1213 -1212 -1213 -1199 -1198 7 25.22 2.10 19.61
-1213 -1211 -1212 -1198 -1197 -1213 8 21.32 1.78 16.57
-1198 -1205 -1211 -1203 -1209 -1198 9 25.22 2.10 19.61
-1198 -1204 -1200 -1211 -1213 -1198 10 25.22 2.10 19.61
-1211 -1212 -1213 -1208 -1212 -1211 11 21.84 1.82 16.98
-1210 -1202 -1215 -1212 -1199 -1210 12 22.1 1.84 17.18
-1215 -1215 -1215 -1214 -1214 -1215 13 20.8 1.73 16.17
-1215 -1214 -1217 -1203 -1215 -1215 14 20.8 1.73 16.17
-1215 -1213 -1213 -1215 -1216 -1215 15 20.8 1.73 16.17
-1215 -1209 -1218 -1205 -1221 -1215 16 20.8 1.73 16.17
-1217 -1214 -1211 -1202 -1215 -1217 17 20.28 1.69 15.77
-1216 -1216 -1213 -1218 -1201 -1216 18 20.54 1.71 15.97
-1201 -1216 -1207 -1210 -1217 -1201 19 24.44 2.04 19.00
-1212 -1216 -1217 -1210 -1202 -1212 20 21.58 1.80 16.78
-1204 -1211 -1216 -1215 -1212 -1204 21 23.66 1.97 18.39
-1216 -1217 -1206 -1202 -1217 -1216 22 20.54 1.71 15.97
-1214 -1215 -1215 -1218 -1212 -1214 23 21.06 1.75 16.37
-1214 -1206 -1216 -1212 -1219 -1214 24 21.06 1.75 16.37
-1217 -1216 -1216 -1218 -1204 -1217 25 20.28 1.69 15.77
-1202 -1219 -1218 -1209 -1213 -1202 26 24.18 2.01 18.80
-1213 -1205 -1210 -1208 -1199 -1213 27 21.32 1.78 16.57
-1199 -1196 -1181 -1179 -1159 -1199 28 24.96 2.08 19.40
-1157 -1162 -1139 -1145 -1128 -1157 29 35.88 2.99 27.89
-1124 -1130 -1119 -1122 -1107 -1124 30 44.46 3.70 34.56
-1121 -1124 -1103 -1111 -1098 -1121 31 45.24 3.77 35.17
-1101 -1108 -1096 -1111 -1097 -1101 32 50.44 4.20 39.21
-1113 -1110 -1106 -1112 -1112 -1113 33 47.32 3.94 36.79
-1112 -1105 -1110 -1113 -1110 -1112 34 47.58 3.96 36.99
-1111 -1105 -1114 -1108 -1110 -1111 35 47.84 3.99 37.19
-1115 -1101 -1115 -1104 -1115 -1115 36 46.8 3.90 36.38
-1116 -1110 -1117 -1102 -1110 -1116 37 46.54 3.88 36.18
-1112 -1115 -1115 -1109 -1115 -1112 38 47.58 3.96 36.99
-1114 -1116 -1116 -1111 -1120 -1114 39 47.06 3.92 36.59
-1109 -1119 -1115 -1113 -1113 -1109 40 48.36 4.03 37.60
-1103 -1118 -1109 -1117 -1118 -1103 41 49.92 4.16 38.81
-1104 -1119 -1106 -1118 -1106 -1104 42 49.66 4.14 38.61
-1114 -1120 -1115 -1115 -1112 -1114 43 47.06 3.92 36.59
-1121 -1115 -1116 -1119 -1123 -1121 44 45.24 3.77 35.17
-1121 -1111 -1125 -1119 -1123 -1121 45 45.24 3.77 35.17
-1123 -1111 -1123 -1117 -1124 -1123 46 44.72 3.73 34.77
-1123 -1111 -1121 -1122 -1122 -1123 47 44.72 3.73 34.77
-1120 -1112 -1124 -1122 -1122 -1120 48 45.5 3.79 35.37
-1123 -1119 -1120 -1120 -1109 -1123 49 44.72 3.73 34.77
-1125 -1123 -1113 -1123 -1109 -1125 50 44.2 3.68 34.36
-1121 -1123 -1112 -1124 -1125 -1121 51 45.24 3.77 35.17
-1121 -1123 -1124 -1110 -1124 -1121 52 45.24 3.77 35.17
-1120 -1109 -1125 -1124 -1124 -1120 53 45.5 3.79 35.37
-1126 -1126 -1110 -1122 -1123 -1126 54 43.94 3.66 34.16
-1111 -1126 -1126 -1124 -1126 -1111 55 47.84 3.99 37.19
-1125 -1116 -1127 -1113 -1126 -1125 56 44.2 3.68 34.36
-1127 -1112 -1126 -1124 -1128 -1127 57 43.68 3.64 33.96
-1126 -1121 -1127 -1129 -1113 -1126 58 43.94 3.66 34.16
-1126 -1128 -1117 -1129 -1116 -1126 59 43.94 3.66 34.16
-1114 -1127 -1118 -1128 -1128 -1114 60 47.06 3.92 36.59
-1127 -1121 -1128 -1116 -1129 -1127 61 43.68 3.64 33.96
-1129 -1125 -1127 -1129 -1116 -1129 62 43.16 3.60 33.55
-1127 -1128 -1126 -1127 -1114 -1127 63 43.68 3.64 33.96
-1127 -1128 -1127 -1130 -1115 -1127 64 43.68 3.64 33.96
-1128 -1129 -1127 -1129 -1114 -1128 65 43.42 3.62 33.76
-1130 -1132 -1116 -1129 -1126 -1130 66 42.9 3.57 33.35
-1117 -1128 -1119 -1130 -1132 -1117 67 46.28 3.86 35.98
-1125 -1132 -1131 -1128 -1131 -1125 68 44.2 3.68 34.36
-1129 -1130 -1131 -1130 -1133 -1129 69 43.16 3.60 33.55
-1122 -1131 -1131 -1119 -1134 -1122 70 44.98 3.75 34.97
-1133 -1119 -1133 -1128 -1133 -1133 71 42.12 3.51 32.75
-1127 -1121 -1132 -1130 -1132 -1127 72 43.68 3.64 33.96
-1134 -1117 -1133 -1121 -1133 -1134 73 41.86 3.49 32.54
-1138 -1129 -1132 -1120 -1134 -1138 74 40.82 3.40 31.73
-1134 -1127 -1134 -1117 -1133 -1134 75 41.86 3.49 32.54
-1132 -1131 -1132 -1120 -1131 -1132 76 42.38 3.53 32.95
-1135 -1120 -1135 -1134 -1129 -1135 77 41.6 3.47 32.34
-1135 -1136 -1129 -1135 -1131 -1135 78 41.6 3.47 32.34
-1120 -1135 -1134 -1122 -1135 -1120 79 45.5 3.79 35.37
-1138 -1121 -1136 -1140 -1141 -1138 80 40.82 3.40 31.73
-1157 -1163 -1162 -1149 -1165 -1157 81 35.88 2.99 27.89
-1162 -1162 -1149 -1160 -1158 -1162 82 34.58 2.88 26.88
-1163 -1160 -1169 -1160 -1160 -1163 83 34.32 2.86 26.68
-1160 -1129 -1089 -1089 -1090 -1160 84 35.1 2.92 27.29
-1085 -1096 -1115 -1248 -1247 -1085 85 54.6 4.55 42.45
-1243 -1246 -1114 -1092 -1099 -1243 86 13.52 1.13 10.51
-1130 -1160 -1206 -1220 -1230 -1130 87 42.9 3.57 33.35
-1242 -1243 -1121 -1131 -1133 -1242 88 13.78 1.15 10.71
-1145 -1200 -1215 -1199 -1214 -1145 89 39 3.25 30.32
-1218 -1215 -1208 -1225 -1225 -1218 90 20.02 1.67 15.56
-1221 -1219 -1218 -1215 -1209 -1221 91 19.24 1.60 14.96
-1224 -1223 -1225 -1212 -1211 -1224 92 18.46 1.54 14.35
-1222 -1220 -1210 -1221 -1220 -1222 93 18.98 1.58 14.76
-1212 -1210 -1210 -1209 -1216 -1212 94 21.58 1.80 16.78
-1208 -1208 -1209 -1223 -1224 -1208 95 22.62 1.88 17.59
-1213 -1210 -1224 -1217 -1214 -1213 96 21.32 1.78 16.57
-1208 -1212 -1220 -1223 -1225 -1208 97 22.62 1.88 17.59



-1213 -1222 -1225 -1211 -1225 -1213 98 21.32 1.78 16.57
-1223 -1225 -1223 -1223 -1227 -1223 99 18.72 1.56 14.55
-1221 -1211 -1223 -1223 -1224 -1221 100 19.24 1.60 14.96
-1224 -1222 -1220 -1223 -1226 -1224 101 18.46 1.54 14.35
-1224 -1219 -1224 -1224 -1224 -1224 102 18.46 1.54 14.35
-1223 -1224 -1210 -1224 -1223 -1223 103 18.72 1.56 14.55
-1208 -1224 -1219 -1223 -1223 -1208 104 22.62 1.88 17.59
-1222 -1225 -1213 -1211 -1210 -1222 105 18.98 1.58 14.76
-1219 -1219 -1224 -1215 -1211 -1219 106 19.76 1.65 15.36
-1225 -1223 -1209 -1224 -1209 -1225 107 18.2 1.52 14.15
-1211 -1224 -1208 -1226 -1213 -1211 108 21.84 1.82 16.98
-1224 -1211 -1209 -1224 -1216 -1224 109 18.46 1.54 14.35
-1222 -1220 -1224 -1209 -1223 -1222 110 18.98 1.58 14.76
-1221 -1213 -1222 -1218 -1225 -1221 111 19.24 1.60 14.96
-1211 -1216 -1224 -1216 -1223 -1211 112 21.84 1.82 16.98
-1225 -1220 -1218 -1223 -1220 -1225 113 18.2 1.52 14.15
-1211 -1220 -1225 -1225 -1209 -1211 114 21.84 1.82 16.98
-1223 -1219 -1222 -1224 -1224 -1223 115 18.72 1.56 14.55
-1214 -1225 -1219 -1210 -1210 -1214 116 21.06 1.75 16.37
-1225 -1210 -1223 -1218 -1221 -1225 117 18.2 1.52 14.15
-1223 -1224 -1225 -1222 -1224 -1223 118 18.72 1.56 14.55
-1223 -1224 -1210 -1213 -1219 -1223 119 18.72 1.56 14.55
-1224 -1225 -1210 -1214 -1212 -1224 120 18.46 1.54 14.35
-1211 -1210 -1224 -1225 -1222 -1211 121 21.84 1.82 16.98
-1214 -1219 -1221 -1226 -1223 -1214 122 21.06 1.75 16.37
-1227 -1223 -1225 -1223 -1226 -1227 123 17.68 1.47 13.74
-1212 -1215 -1221 -1224 -1226 -1212 124 21.58 1.80 16.78
-1212 -1212 -1215 -1221 -1221 -1212 125 21.58 1.80 16.78
-1224 -1223 -1226 -1224 -1208 -1224 126 18.46 1.54 14.35
-1209 -1205 -1213 -1212 -1207 -1209 127 22.36 1.86 17.38
-1192 -1202 -1203 -1203 -1198 -1192 128 26.78 2.23 20.82
-1194 -1198 -1193 -1195 -1198 -1194 129 26.26 2.19 20.42
-1182 -1197 -1198 -1199 -1193 -1182 130 29.38 2.45 22.84
-1199 -1196 -1199 -1196 -1200 -1199 131 24.96 2.08 19.40
-1200 -1188 -1202 -1201 -1200 -1200 132 24.7 2.06 19.20
-1201 -1203 -1192 -1202 -1201 -1201 133 24.44 2.04 19.00
-1188 -1201 -1205 -1201 -1203 -1188 134 27.82 2.32 21.63
-1202 -1190 -1198 -1202 -1205 -1202 135 24.18 2.01 18.80
-1204 -1206 -1199 -1204 -1198 -1204 136 23.66 1.97 18.39
-1191 -1198 -1193 -1204 -1204 -1191 137 27.04 2.25 21.02
-1191 -1204 -1191 -1205 -1194 -1191 138 27.04 2.25 21.02
-1199 -1206 -1192 -1206 -1193 -1199 139 24.96 2.08 19.40
-1197 -1208 -1190 -1205 -1199 -1197 140 25.48 2.12 19.81
-1193 -1207 -1192 -1205 -1202 -1193 141 26.52 2.21 20.62
-1191 -1207 -1195 -1206 -1201 -1191 142 27.04 2.25 21.02
-1192 -1205 -1196 -1205 -1205 -1192 143 26.78 2.23 20.82
-1195 -1207 -1206 -1207 -1210 -1195 144 26 2.17 20.21
-1206 -1207 -1205 -1194 -1209 -1206 145 23.14 1.93 17.99
-1208 -1194 -1208 -1205 -1208 -1208 146 22.62 1.88 17.59
-1207 -1208 -1208 -1208 -1192 -1207 147 22.88 1.91 17.79
-1208 -1209 -1205 -1208 -1208 -1208 148 22.62 1.88 17.59
-1195 -1203 -1204 -1205 -1208 -1195 149 26 2.17 20.21
-1194 -1208 -1200 -1208 -1207 -1194 150 26.26 2.19 20.42
-1196 -1208 -1203 -1209 -1208 -1196 151 25.74 2.14 20.01
-1204 -1209 -1213 -1209 -1225 -1204 152 23.66 1.97 18.39
-1226 -1224 -1234 -1233 -1226 -1226 153 17.94 1.49 13.95
-1228 -1217 -1232 -1228 -1233 -1228 154 17.42 1.45 13.54
-1231 -1229 -1217 -1228 -1216 -1231 155 16.64 1.39 12.94
-1230 -1231 -1231 -1220 -1232 -1230 156 16.9 1.41 13.14
-1227 -1232 -1220 -1231 -1229 -1227 157 17.68 1.47 13.74
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Vane Shear Raw Data 
Location 415  

48 feet below Lake Surface  
(Water Depth + Depth Below Mudline) 

 
 



  

1/7/05,retec,415/48 zero = -1295 calib = 0.26 in-lb/unit ft-lb Shear Strength, psf
-1293 -1293 -1281 -1294 -1291 -1293 1 0.52 0.04 0.40
-1291 -1290 -1292 -1288 -1290 -1291 2 1.04 0.09 0.81
-1292 -1293 -1293 -1281 -1294 -1292 3 0.78 0.06 0.61
-1290 -1293 -1277 -1291 -1287 -1290 4 1.3 0.11 1.01
-1292 -1290 -1294 -1291 -1290 -1292 5 0.78 0.06 0.61
-1292 -1291 -1294 -1281 -1293 -1292 6 0.78 0.06 0.61
-1290 -1292 -1287 -1289 -1279 -1290 7 1.3 0.11 1.01
-1292 -1293 -1292 -1291 -1291 -1292 8 0.78 0.06 0.61
-1293 -1287 -1291 -1292 -1292 -1293 9 0.52 0.04 0.40
-1280 -1294 -1289 -1288 -1292 -1280 10 3.9 0.32 3.03
-1291 -1291 -1291 -1292 -1280 -1291 11 1.04 0.09 0.81
-1292 -1291 -1291 -1277 -1292 -1292 12 0.78 0.06 0.61
-1278 -1293 -1279 -1288 -1288 -1278 13 4.42 0.37 3.44
-1295 -1285 -1294 -1288 -1294 -1295 14 0 0.00 0.00
-1285 -1294 -1279 -1292 -1275 -1285 15 2.6 0.22 2.02
-1291 -1291 -1292 -1291 -1293 -1291 16 1.04 0.09 0.81
-1292 -1280 -1294 -1290 -1292 -1292 17 0.78 0.06 0.61
-1292 -1276 -1292 -1280 -1291 -1292 18 0.78 0.06 0.61
-1293 -1270 -1275 -1251 -1243 -1293 19 0.52 0.04 0.40
-1238 -1231 -1236 -1222 -1202 -1238 20 14.82 1.23 11.52
-1184 -1152 -1151 -1141 -1120 -1184 21 28.86 2.40 22.44
-1115 -1124 -1119 -1098 -1104 -1115 22 46.8 3.90 36.38
-1098 -1092 -1082 -1063 -1073 -1098 23 51.22 4.27 39.82
-1065 -1057 -1054 -1049 -1036 -1065 24 59.8 4.98 46.49
-1021 -1028 -1022 -996 -1004 -1021 25 71.24 5.93 55.38
-1006 -1001 -987 -997 -991 -1006 26 75.14 6.26 58.42
-989 -973 -983 -981 -968 -989 27 79.56 6.63 61.85
-976 -977 -967 -964 -968 -976 28 82.94 6.91 64.48
-962 -951 -952 -949 -953 -962 29 86.58 7.21 67.31
-952 -947 -948 -943 -936 -952 30 89.18 7.43 69.33
-949 -949 -933 -945 -947 -949 31 89.96 7.49 69.94
-933 -942 -942 -924 -942 -933 32 94.12 7.84 73.17
-940 -937 -942 -939 -929 -940 33 92.3 7.69 71.76
-943 -946 -931 -945 -936 -943 34 91.52 7.62 71.15
-939 -948 -934 -949 -948 -939 35 92.56 7.71 71.96
-936 -953 -955 -943 -958 -936 36 93.34 7.78 72.57
-957 -956 -958 -948 -965 -957 37 87.88 7.32 68.32
-969 -963 -973 -982 -967 -969 38 84.76 7.06 65.89
-982 -982 -969 -984 -987 -982 39 81.38 6.78 63.27
-989 -992 -992 -980 -992 -989 40 79.56 6.63 61.85
-989 -989 -992 -985 -998 -989 41 79.56 6.63 61.85
-999 -992 -1007 -1007 -1003 -999 42 76.96 6.41 59.83

-1012 -1011 -1013 -1015 -998 -1012 43 73.58 6.13 57.20
-1000 -1011 -1008 -1013 -1015 -1000 44 76.7 6.39 59.63
-1016 -1022 -1020 -1009 -1025 -1016 45 72.54 6.04 56.39
-1026 -1028 -1027 -1024 -1028 -1026 46 69.94 5.83 54.37
-1026 -1032 -1032 -1032 -1033 -1026 47 69.94 5.83 54.37
-1033 -1023 -1038 -1033 -1036 -1033 48 68.12 5.67 52.96
-1037 -1024 -1040 -1036 -1040 -1037 49 67.08 5.59 52.15
-1038 -1038 -1042 -1042 -1027 -1038 50 66.82 5.57 51.95
-1041 -1046 -1063 -1091 -1091 -1041 51 66.04 5.50 51.34
-1071 -1076 -1080 -1066 -1077 -1071 52 58.24 4.85 45.28
-1079 -1067 -1080 -1067 -1029 -1079 53 56.16 4.68 43.66
-972 -966 -1154 -1222 -1232 -972 54 83.98 7.00 65.29

-1245 -1237 -1004 -1038 -1155 -1245 55 13 1.08 10.11
-1199 -1213 -1219 -1221 -1033 -1199 56 24.96 2.08 19.40
-1084 -1208 -1203 -1219 -1215 -1084 57 54.86 4.57 42.65
-1203 -1219 -1219 -1222 -1220 -1203 58 23.92 1.99 18.60
-1215 -1221 -1216 -1219 -1214 -1215 59 20.8 1.73 16.17
-1211 -1218 -1207 -1220 -1218 -1211 60 21.84 1.82 16.98
-1205 -1213 -1216 -1212 -1215 -1205 61 23.4 1.95 18.19
-1216 -1213 -1202 -1213 -1207 -1216 62 20.54 1.71 15.97
-1202 -1197 -1195 -1200 -1190 -1202 63 24.18 2.01 18.80
-1185 -1202 -1200 -1201 -1201 -1185 64 28.6 2.38 22.23
-1195 -1190 -1194 -1190 -1197 -1195 65 26 2.17 20.21
-1197 -1196 -1183 -1191 -1180 -1197 66 25.48 2.12 19.81
-1189 -1194 -1177 -1192 -1188 -1189 67 27.56 2.30 21.43
-1181 -1192 -1193 -1190 -1192 -1181 68 29.64 2.47 23.04
-1194 -1178 -1193 -1178 -1195 -1194 69 26.26 2.19 20.42
-1195 -1180 -1192 -1191 -1177 -1195 70 26 2.17 20.21
-1192 -1193 -1180 -1193 -1193 -1192 71 26.78 2.23 20.82
-1185 -1193 -1192 -1181 -1190 -1185 72 28.6 2.38 22.23
-1189 -1188 -1178 -1177 -1184 -1189 73 27.56 2.30 21.43
-1180 -1173 -1166 -1168 -1168 -1180 74 29.9 2.49 23.25
-1166 -1169 -1171 -1168 -1161 -1166 75 33.54 2.79 26.07
-1170 -1172 -1171 -1171 -1171 -1170 76 32.5 2.71 25.27
-1173 -1162 -1174 -1179 -1172 -1173 77 31.72 2.64 24.66
-1159 -1170 -1176 -1162 -1176 -1159 78 35.36 2.95 27.49
-1178 -1174 -1178 -1177 -1166 -1178 79 30.42 2.53 23.65
-1178 -1180 -1166 -1178 -1176 -1178 80 30.42 2.53 23.65
-1163 -1177 -1179 -1172 -1179 -1163 81 34.32 2.86 26.68
-1183 -1166 -1180 -1181 -1169 -1183 82 29.12 2.43 22.64
-1180 -1182 -1170 -1183 -1183 -1180 83 29.9 2.49 23.25
-1180 -1178 -1183 -1182 -1178 -1180 84 29.9 2.49 23.25
-1183 -1182 -1172 -1186 -1180 -1183 85 29.12 2.43 22.64
-1169 -1183 -1183 -1186 -1186 -1169 86 32.76 2.73 25.47
-1184 -1177 -1180 -1182 -1183 -1184 87 28.86 2.40 22.44
-1186 -1184 -1175 -1186 -1185 -1186 88 28.34 2.36 22.03
-1175 -1185 -1186 -1172 -1182 -1175 89 31.2 2.60 24.26
-1186 -1184 -1173 -1181 -1185 -1186 90 28.34 2.36 22.03
-1174 -1185 -1187 -1172 -1187 -1174 91 31.46 2.62 24.46
-1187 -1188 -1183 -1186 -1187 -1187 92 28.08 2.34 21.83
-1186 -1184 -1187 -1186 -1186 -1186 93 28.34 2.36 22.03
-1190 -1191 -1187 -1189 -1188 -1190 94 27.3 2.27 21.22
-1188 -1190 -1186 -1200 -1210 -1188 95 27.82 2.32 21.63
-1213 -1213 -1204 -1212 -1215 -1213 96 21.32 1.78 16.57
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Vane Shear Summary 
Location 416 
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Peak Residual
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Vane Shear Raw Data 
Location 416  

42 feet below Lake Surface  
(Water Depth + Depth Below Mudline) 

 
 

 



  

1/8/05,retec,416/42 zero = -1295 calib = 0.26 in-lb/unit ft-lb Shear Strength, psf
-1289 -1301 -1302 -1292 -1303 -1289 1 1.56 0.13 1.21
-1295 -1294 -1303 -1301 -1294 -1295 2 0 0.00 0.00
-1296 -1284 -1304 -1300 -1295 -1296 3 -0.26 -0.02 -0.20
-1298 -1292 -1300 -1292 -1302 -1298 4 -0.78 -0.06 -0.61
-1285 -1307 -1303 -1297 -1295 -1285 5 2.6 0.22 2.02
-1292 -1300 -1299 -1291 -1299 -1292 6 0.78 0.06 0.61
-1294 -1302 -1291 -1300 -1298 -1294 7 0.26 0.02 0.20
-1297 -1301 -1284 -1298 -1296 -1297 8 -0.52 -0.04 -0.40
-1305 -1301 -1293 -1298 -1285 -1305 9 -2.6 -0.22 -2.02
-1299 -1286 -1298 -1293 -1285 -1299 10 -1.04 -0.09 -0.81
-1301 -1288 -1293 -1283 -1300 -1301 11 -1.56 -0.13 -1.21
-1286 -1297 -1294 -1281 -1304 -1286 12 2.34 0.19 1.82
-1282 -1295 -1280 -1300 -1299 -1282 13 3.38 0.28 2.63
-1298 -1298 -1297 -1299 -1283 -1298 14 -0.78 -0.06 -0.61
-1293 -1286 -1299 -1297 -1281 -1293 15 0.52 0.04 0.40
-1299 -1282 -1299 -1293 -1291 -1299 16 -1.04 -0.09 -0.81
-1294 -1298 -1293 -1286 -1290 -1294 17 0.26 0.02 0.20
-1289 -1291 -1269 -1280 -1276 -1289 18 1.56 0.13 1.21
-1278 -1274 -1265 -1261 -1242 -1278 19 4.42 0.37 3.44
-1256 -1237 -1250 -1251 -1244 -1256 20 10.14 0.84 7.88
-1251 -1240 -1245 -1227 -1244 -1251 21 11.44 0.95 8.89
-1222 -1235 -1235 -1229 -1231 -1222 22 18.98 1.58 14.76
-1217 -1230 -1227 -1232 -1236 -1217 23 20.28 1.69 15.77
-1234 -1233 -1222 -1230 -1219 -1234 24 15.86 1.32 12.33
-1231 -1213 -1230 -1232 -1225 -1231 25 16.64 1.39 12.94
-1234 -1225 -1235 -1215 -1233 -1234 26 15.86 1.32 12.33
-1213 -1235 -1233 -1225 -1232 -1213 27 21.32 1.78 16.57
-1216 -1229 -1232 -1230 -1229 -1216 28 20.54 1.71 15.97
-1231 -1235 -1217 -1231 -1228 -1231 29 16.64 1.39 12.94
-1235 -1230 -1226 -1231 -1214 -1235 30 15.6 1.30 12.13
-1234 -1221 -1235 -1234 -1224 -1234 31 15.86 1.32 12.33
-1236 -1223 -1235 -1227 -1234 -1236 32 15.34 1.28 11.93
-1238 -1220 -1235 -1229 -1237 -1238 33 14.82 1.23 11.52
-1221 -1238 -1233 -1230 -1239 -1221 34 19.24 1.60 14.96
-1228 -1237 -1225 -1237 -1236 -1228 35 17.42 1.45 13.54
-1229 -1237 -1220 -1235 -1234 -1229 36 17.16 1.43 13.34
-1236 -1225 -1238 -1237 -1224 -1236 37 15.34 1.28 11.93
-1233 -1226 -1232 -1223 -1241 -1233 38 16.12 1.34 12.53
-1218 -1237 -1236 -1234 -1233 -1218 39 20.02 1.67 15.56
-1237 -1239 -1225 -1239 -1237 -1237 40 15.08 1.26 11.72
-1237 -1242 -1237 -1236 -1231 -1237 41 15.08 1.26 11.72
-1258 -1277 -1289 -1286 -1284 -1258 42 9.62 0.80 7.48
-1299 -1227 -1199 -1233 -1275 -1299 43 -1.04 -0.09 -0.81
-1277 -1287 -1287 -1265 -1228 -1277 44 4.68 0.39 3.64
-1243 -1269 -1277 -1263 -1283 -1243 45 13.52 1.13 10.51
-1281 -1235 -1280 -1275 -1279 -1281 46 3.64 0.30 2.83
-1279 -1279 -1285 -1278 -1281 -1279 47 4.16 0.35 3.23
-1280 -1284 -1288 -1270 -1286 -1280 48 3.9 0.32 3.03
-1279 -1283 -1288 -1272 -1287 -1279 49 4.16 0.35 3.23
-1271 -1288 -1287 -1276 -1284 -1271 50 6.24 0.52 4.85
-1271 -1288 -1285 -1282 -1283 -1271 51 6.24 0.52 4.85
-1287 -1284 -1277 -1281 -1268 -1287 52 2.08 0.17 1.62
-1288 -1273 -1284 -1268 -1287 -1288 53 1.82 0.15 1.41
-1270 -1285 -1270 -1285 -1276 -1270 54 6.5 0.54 5.05
-1282 -1268 -1287 -1282 -1283 -1282 55 3.38 0.28 2.63
-1270 -1286 -1281 -1283 -1283 -1270 56 6.5 0.54 5.05
-1286 -1271 -1272 -1272 -1269 -1286 57 2.34 0.19 1.82
-1264 -1265 -1270 -1253 -1269 -1264 58 8.06 0.67 6.27
-1256 -1269 -1263 -1269 -1266 -1256 59 10.14 0.84 7.88
-1266 -1263 -1268 -1267 -1254 -1266 60 7.54 0.63 5.86
-1265 -1263 -1271 -1252 -1270 -1265 61 7.8 0.65 6.06
-1251 -1262 -1267 -1258 -1268 -1251 62 11.44 0.95 8.89
-1268 -1268 -1261 -1268 -1271 -1268 63 7.02 0.58 5.46
-1268 -1251 -1271 -1253 -1270 -1268 64 7.02 0.58 5.46
-1264 -1264 -1262 -1269 -1255 -1264 65 8.06 0.67 6.27
-1268 -1268 -1271 -1262 -1267 -1268 66 7.02 0.58 5.46
-1268 -1269 -1267 -1267 -1263 -1268 67 7.02 0.58 5.46
-1265 -1267 -1266 -1269 -1267 -1265 68 7.8 0.65 6.06
-1268 -1268 -1272 -1270 -1262 -1268 69 7.02 0.58 5.46
-1270 -1253 -1268 -1256 -1268 -1270 70 6.5 0.54 5.05
-1253 -1269 -1256 -1271 -1268 -1253 71 10.92 0.91 8.49
-1269 -1254 -1266 -1268 -1267 -1269 72 6.76 0.56 5.26
-1255 -1270 -1264 -1273 -1271 -1255 73 10.4 0.87 8.09
-1267 -1263 -1274 -1271 -1263 -1267 74 7.28 0.61 5.66
-1269 -1277 -1279 -1272 -1275 -1269 75 6.76 0.56 5.26
-1279 -1271 -1274 -1277 -1274 -1279 76 4.16 0.35 3.23
-1260 -1277 -1259 -1274 -1262 -1260 77 9.1 0.76 7.07
-1277 -1279 -1276 -1275 -1280 -1277 78 4.68 0.39 3.64
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Vane Shear Raw Data 
Location 416  

44 feet below Lake Surface  
(Water Depth + Depth Below Mudline) 

 
 

 



  

1/8/05,retec,416/44 zero = -1295 calib = 0.26 in-lb/unit ft-lb Shear Strength, psf
-1300 -1290 -1302 -1304 -1300 -1300 1 -1.3 -0.11 -1.01
-1303 -1293 -1300 -1299 -1286 -1303 2 -2.08 -0.17 -1.62
-1301 -1287 -1300 -1296 -1300 -1301 3 -1.56 -0.13 -1.21
-1295 -1300 -1295 -1282 -1299 -1295 4 0 0.00 0.00
-1282 -1296 -1294 -1299 -1303 -1282 5 3.38 0.28 2.63
-1295 -1302 -1280 -1300 -1296 -1295 6 0 0.00 0.00
-1297 -1289 -1297 -1302 -1281 -1297 7 -0.52 -0.04 -0.40
-1299 -1283 -1300 -1299 -1294 -1299 8 -1.04 -0.09 -0.81
-1285 -1299 -1299 -1284 -1299 -1285 9 2.6 0.22 2.02
-1293 -1298 -1283 -1294 -1294 -1293 10 0.52 0.04 0.40
-1296 -1290 -1295 -1296 -1290 -1296 11 -0.26 -0.02 -0.20
-1295 -1297 -1298 -1281 -1299 -1295 12 0 0.00 0.00
-1289 -1300 -1279 -1299 -1288 -1289 13 1.56 0.13 1.21
-1297 -1283 -1301 -1281 -1294 -1297 14 -0.52 -0.04 -0.40
-1285 -1298 -1283 -1295 -1294 -1285 15 2.6 0.22 2.02
-1293 -1282 -1298 -1282 -1299 -1293 16 0.52 0.04 0.40
-1287 -1297 -1287 -1299 -1299 -1287 17 2.08 0.17 1.62
-1295 -1294 -1281 -1291 -1285 -1295 18 0 0.00 0.00
-1282 -1279 -1272 -1282 -1269 -1282 19 3.38 0.28 2.63
-1256 -1240 -1241 -1229 -1206 -1256 20 10.14 0.84 7.88
-1212 -1207 -1194 -1175 -1180 -1212 21 21.58 1.80 16.78
-1174 -1174 -1171 -1168 -1147 -1174 22 31.46 2.62 24.46
-1160 -1153 -1149 -1151 -1152 -1160 23 35.1 2.92 27.29
-1150 -1132 -1150 -1148 -1139 -1150 24 37.7 3.14 29.31
-1145 -1143 -1131 -1151 -1151 -1145 25 39 3.25 30.32
-1148 -1136 -1149 -1149 -1135 -1148 26 38.22 3.18 29.71
-1147 -1152 -1146 -1134 -1146 -1147 27 38.48 3.21 29.92
-1148 -1149 -1134 -1149 -1153 -1148 28 38.22 3.18 29.71
-1152 -1135 -1156 -1154 -1145 -1152 29 37.18 3.10 28.90
-1138 -1155 -1154 -1140 -1150 -1138 30 40.82 3.40 31.73
-1155 -1161 -1142 -1155 -1161 -1155 31 36.4 3.03 28.30
-1163 -1152 -1165 -1155 -1147 -1163 32 34.32 2.86 26.68
-1159 -1163 -1145 -1155 -1149 -1159 33 35.36 2.95 27.49
-1140 -1156 -1158 -1152 -1164 -1140 34 40.3 3.36 31.33
-1163 -1148 -1160 -1157 -1160 -1163 35 34.32 2.86 26.68
-1166 -1167 -1161 -1168 -1156 -1166 36 33.54 2.79 26.07
-1157 -1168 -1157 -1167 -1172 -1157 37 35.88 2.99 27.89
-1166 -1169 -1166 -1158 -1170 -1166 38 33.54 2.79 26.07
-1172 -1170 -1163 -1170 -1161 -1172 39 31.98 2.66 24.86
-1154 -1170 -1170 -1167 -1172 -1154 40 36.66 3.05 28.50
-1171 -1161 -1173 -1167 -1169 -1171 41 32.24 2.69 25.06
-1177 -1179 -1163 -1177 -1178 -1177 42 30.68 2.56 23.85
-1172 -1174 -1171 -1159 -1181 -1172 43 31.98 2.66 24.86
-1180 -1166 -1182 -1178 -1183 -1180 44 29.9 2.49 23.25
-1183 -1180 -1174 -1181 -1172 -1183 45 29.12 2.43 22.64
-1163 -1180 -1176 -1175 -1178 -1163 46 34.32 2.86 26.68
-1185 -1173 -1185 -1167 -1181 -1185 47 28.6 2.38 22.23
-1179 -1168 -1188 -1181 -1186 -1179 48 30.16 2.51 23.45
-1184 -1180 -1181 -1185 -1165 -1184 49 28.86 2.40 22.44
-1170 -1185 -1185 -1192 -1181 -1170 50 32.5 2.71 25.27
-1176 -1180 -1181 -1172 -1187 -1176 51 30.94 2.58 24.05
-1186 -1178 -1184 -1171 -1187 -1186 52 28.34 2.36 22.03
-1186 -1172 -1187 -1178 -1191 -1186 53 28.34 2.36 22.03
-1192 -1173 -1188 -1178 -1193 -1192 54 26.78 2.23 20.82
-1190 -1172 -1189 -1184 -1191 -1190 55 27.3 2.27 21.22
-1191 -1183 -1193 -1195 -1195 -1191 56 27.04 2.25 21.02
-1196 -1177 -1181 -1169 -1201 -1196 57 25.74 2.14 20.01
-1210 -1208 -1242 -1251 -1248 -1210 58 22.1 1.84 17.18
-1197 -1117 -1195 -1276 -1263 -1197 59 25.48 2.12 19.81
-1290 -1232 -1174 -1200 -1292 -1290 60 1.3 0.11 1.01
-1288 -1293 -1298 -1179 -1196 -1288 61 1.82 0.15 1.41
-1287 -1287 -1269 -1294 -1292 -1287 62 2.08 0.17 1.62
-1290 -1293 -1291 -1296 -1298 -1290 63 1.3 0.11 1.01
-1292 -1293 -1278 -1288 -1286 -1292 64 0.78 0.06 0.61
-1288 -1283 -1290 -1288 -1279 -1288 65 1.82 0.15 1.41
-1287 -1279 -1289 -1273 -1284 -1287 66 2.08 0.17 1.62
-1270 -1292 -1289 -1284 -1284 -1270 67 6.5 0.54 5.05
-1277 -1285 -1280 -1281 -1283 -1277 68 4.68 0.39 3.64
-1278 -1285 -1282 -1280 -1279 -1278 69 4.42 0.37 3.44
-1283 -1284 -1265 -1279 -1282 -1283 70 3.12 0.26 2.43
-1284 -1282 -1276 -1281 -1270 -1284 71 2.86 0.24 2.22
-1284 -1272 -1286 -1282 -1272 -1284 72 2.86 0.24 2.22
-1281 -1266 -1283 -1272 -1280 -1281 73 3.64 0.30 2.83
-1270 -1275 -1274 -1272 -1273 -1270 74 6.5 0.54 5.05
-1274 -1275 -1274 -1275 -1269 -1274 75 5.46 0.45 4.24
-1262 -1271 -1260 -1267 -1265 -1262 76 8.58 0.71 6.67
-1264 -1249 -1256 -1243 -1253 -1264 77 8.06 0.67 6.27
-1238 -1246 -1228 -1244 -1230 -1238 78 14.82 1.23 11.52
-1240 -1225 -1241 -1239 -1240 -1240 79 14.3 1.19 11.12
-1228 -1246 -1243 -1225 -1238 -1228 80 17.42 1.45 13.54
-1231 -1244 -1243 -1242 -1241 -1231 81 16.64 1.39 12.94
-1246 -1240 -1243 -1241 -1241 -1246 82 12.74 1.06 9.90
-1228 -1244 -1230 -1238 -1241 -1228 83 17.42 1.45 13.54
-1246 -1239 -1246 -1244 -1245 -1246 84 12.74 1.06 9.90
-1231 -1242 -1241 -1243 -1242 -1231 85 16.64 1.39 12.94
-1246 -1230 -1245 -1244 -1240 -1246 86 12.74 1.06 9.90
-1239 -1242 -1239 -1247 -1245 -1239 87 14.56 1.21 11.32
-1244 -1243 -1247 -1245 -1240 -1244 88 13.26 1.10 10.31
-1234 -1246 -1245 -1240 -1244 -1234 89 15.86 1.32 12.33
-1242 -1240 -1244 -1243 -1233 -1242 90 13.78 1.15 10.71
-1243 -1236 -1242 -1228 -1241 -1243 91 13.52 1.13 10.51
-1234 -1245 -1227 -1244 -1245 -1234 92 15.86 1.32 12.33
-1244 -1230 -1246 -1236 -1241 -1244 93 13.26 1.10 10.31
-1241 -1237 -1241 -1224 -1246 -1241 94 14.04 1.17 10.92
-1226 -1244 -1243 -1239 -1242 -1226 95 17.94 1.49 13.95
-1238 -1241 -1227 -1245 -1243 -1238 96 14.82 1.23 11.52
-1249 -1244 -1238 -1240 -1242 -1249 97 11.96 1.00 9.30



-1243 -1241 -1232 -1238 -1233 -1243 98 13.52 1.13 10.51
-1245 -1247 -1245 -1241 -1242 -1245 99 13 1.08 10.11
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Vane Shear Raw Data 
Location 416  

46 feet below Lake Surface  
(Water Depth + Depth Below Mudline) 

 
 

 



  
1/8/05,re tec,416/46 zero = -1295 calib = 0.26 in-lb/unit ft-lb Shear Strength, psf Location

-1296 -1292 -1296 -1280 -1294 -1296 1 -0.26 -0.02 -0.20
-1294 -1294 -1296 -1278 -1293 -1294 2 0.26 0.02 0.20
-1281 -1294 -1281 -1294 -1295 -1281 3 3.64 0.30 2.83
-1295 -1283 -1297 -1292 -1295 -1295 4 0 0.00 0.00
-1283 -1295 -1297 -1291 -1296 -1283 5 3.12 0.26 2.43
-1294 -1293 -1291 -1300 -1279 -1294 6 0.26 0.02 0.20
-1293 -1278 -1296 -1280 -1292 -1293 7 0.52 0.04 0.40
-1287 -1292 -1285 -1294 -1281 -1287 8 2.08 0.17 1.62
-1296 -1290 -1292 -1290 -1294 -1296 9 -0.26 -0.02 -0.20
-1293 -1287 -1294 -1294 -1295 -1293 10 0.52 0.04 0.40
-1279 -1291 -1278 -1294 -1280 -1279 11 4.16 0.35 3.23
-1289 -1294 -1290 -1295 -1292 -1289 12 1.56 0.13 1.21
-1293 -1285 -1294 -1296 -1296 -1293 13 0.52 0.04 0.40
-1292 -1286 -1294 -1287 -1293 -1292 14 0.78 0.06 0.61
-1293 -1278 -1291 -1281 -1293 -1293 15 0.52 0.04 0.40
-1293 -1289 -1299 -1287 -1294 -1293 16 0.52 0.04 0.40
-1285 -1292 -1287 -1291 -1290 -1285 17 2.6 0.22 2.02
-1280 -1297 -1295 -1289 -1293 -1280 18 3.9 0.32 3.03
-1295 -1296 -1293 -1295 -1287 -1295 19 0 0.00 0.00
-1293 -1291 -1293 -1288 -1294 -1293 20 0.52 0.04 0.40
-1294 -1290 -1292 -1293 -1294 -1294 21 0.26 0.02 0.20
-1280 -1293 -1279 -1294 -1279 -1280 22 3.9 0.32 3.03
-1295 -1283 -1292 -1281 -1298 -1295 23 0 0.00 0.00
-1285 -1290 -1278 -1296 -1287 -1285 24 2.6 0.22 2.02
-1294 -1278 -1297 -1280 -1295 -1294 25 0.26 0.02 0.20
-1278 -1298 -1280 -1294 -1277 -1278 26 4.42 0.37 3.44
-1288 -1268 -1282 -1282 -1280 -1288 27 1.82 0.15 1.41
-1282 -1283 -1283 -1281 -1289 -1282 28 3.38 0.28 2.63
-1286 -1283 -1287 -1287 -1275 -1286 29 2.34 0.19 1.82
-1283 -1284 -1285 -1275 -1285 -1283 30 3.12 0.26 2.43
-1280 -1286 -1271 -1290 -1282 -1280 31 3.9 0.32 3.03
-1291 -1286 -1283 -1286 -1267 -1291 32 1.04 0.09 0.81
-1287 -1272 -1283 -1275 -1291 -1287 33 2.08 0.17 1.62
-1273 -1289 -1284 -1288 -1290 -1273 34 5.72 0.48 4.45
-1288 -1286 -1272 -1265 -1224 -1288 35 1.82 0.15 1.41
-1225 -1187 -1191 -1178 -1159 -1225 36 18.2 1.52 14.15
-1151 -1159 -1138 -1138 -1128 -1151 37 37.44 3.12 29.11
-1124 -1114 -1113 -1095 -1108 -1124 38 44.46 3.70 34.56
-1103 -1090 -1097 -1096 -1078 -1103 39 49.92 4.16 38.81
-1090 -1091 -1075 -1083 -1088 -1090 40 53.3 4.44 41.44
-1088 -1077 -1088 -1084 -1076 -1088 41 53.82 4.48 41.84
-1081 -1082 -1069 -1078 -1084 -1081 42 55.64 4.63 43.26
-1081 -1080 -1086 -1078 -1085 -1081 43 55.64 4.63 43.26
-1086 -1087 -1071 -1090 -1094 -1086 44 54.34 4.53 42.25
-1091 -1084 -1098 -1090 -1105 -1091 45 53.04 4.42 41.23
-1101 -1098 -1107 -1109 -1096 -1101 46 50.44 4.20 39.21
-1102 -1114 -1102 -1115 -1116 -1102 47 50.18 4.18 39.01
-1101 -1117 -1114 -1113 -1118 -1101 48 50.44 4.20 39.21
-1117 -1109 -1117 -1106 -1120 -1117 49 46.28 3.86 35.98
-1121 -1122 -1120 -1127 -1120 -1121 50 45.24 3.77 35.17
-1113 -1129 -1133 -1116 -1131 -1113 51 47.32 3.94 36.79
-1132 -1120 -1134 -1137 -1124 -1132 52 42.38 3.53 32.95
-1123 -1137 -1140 -1136 -1125 -1123 53 44.72 3.73 34.77
-1141 -1138 -1128 -1141 -1141 -1141 54 40.04 3.34 31.13
-1144 -1126 -1149 -1146 -1131 -1144 55 39.26 3.27 30.52
-1136 -1146 -1147 -1131 -1146 -1136 56 41.34 3.44 32.14
-1151 -1151 -1135 -1150 -1150 -1151 57 37.44 3.12 29.11
-1150 -1138 -1158 -1161 -1140 -1150 58 37.7 3.14 29.31
-1140 -1153 -1154 -1138 -1155 -1140 59 40.3 3.36 31.33
-1158 -1150 -1143 -1152 -1154 -1158 60 35.62 2.97 27.69
-1149 -1142 -1156 -1158 -1141 -1149 61 37.96 3.16 29.51
-1141 -1155 -1153 -1150 -1142 -1141 62 40.04 3.34 31.13
-1149 -1158 -1162 -1152 -1156 -1149 63 37.96 3.16 29.51
-1158 -1158 -1161 -1142 -1162 -1158 64 35.62 2.97 27.69
-1165 -1164 -1162 -1145 -1164 -1165 65 33.8 2.82 26.28
-1207 -1250 -1261 -1247 -1261 -1207 66 22.88 1.91 17.79
-1276 -1283 -1283 -1075 -1085 -1276 67 4.94 0.41 3.84
-1279 -1279 -1289 -1278 -1291 -1279 68 4.16 0.35 3.23
-1099 -1131 -1292 -1287 -1296 -1099 69 50.96 4.24 39.62
-1278 -1229 -1110 -1178 -1279 -1278 70 4.42 0.37 3.44
-1290 -1286 -1292 -1274 -1289 -1290 71 1.3 0.11 1.01
-1275 -1290 -1283 -1291 -1290 -1275 72 5.2 0.43 4.04
-1292 -1293 -1283 -1291 -1278 -1292 73 0.78 0.06 0.61
-1292 -1276 -1295 -1291 -1274 -1292 74 0.78 0.06 0.61
-1293 -1278 -1288 -1291 -1277 -1293 75 0.52 0.04 0.40
-1290 -1291 -1282 -1291 -1290 -1290 76 1.3 0.11 1.01
-1295 -1293 -1273 -1290 -1291 -1295 77 0 0.00 0.00
-1287 -1291 -1291 -1285 -1289 -1287 78 2.08 0.17 1.62
-1282 -1293 -1286 -1289 -1294 -1282 79 3.38 0.28 2.63
-1291 -1290 -1281 -1289 -1282 -1291 80 1.04 0.09 0.81
-1291 -1287 -1293 -1290 -1275 -1291 81 1.04 0.09 0.81
-1293 -1276 -1290 -1285 -1292 -1293 82 0.52 0.04 0.40
-1282 -1289 -1289 -1275 -1292 -1282 83 3.38 0.28 2.63
-1282 -1290 -1274 -1295 -1292 -1282 84 3.38 0.28 2.63
-1288 -1289 -1283 -1292 -1276 -1288 85 1.82 0.15 1.41
-1286 -1273 -1292 -1290 -1286 -1286 86 2.34 0.19 1.82
-1287 -1283 -1275 -1255 -1260 -1287 87 2.08 0.17 1.62
-1248 -1254 -1230 -1238 -1228 -1248 88 12.22 1.02 9.50
-1230 -1208 -1215 -1212 -1190 -1230 89 16.9 1.41 13.14
-1195 -1188 -1197 -1201 -1196 -1195 90 26 2.17 20.21



-1187 -1202 -1199 -1190 -1202 -1187 91 28.08 2.34 21.83
-1204 -1201 -1203 -1189 -1201 -1204 92 23.66 1.97 18.39
-1201 -1200 -1205 -1191 -1188 -1201 93 24.44 2.04 19.00
-1187 -1199 -1201 -1205 -1194 -1187 94 28.08 2.34 21.83
-1200 -1191 -1186 -1204 -1198 -1200 95 24.7 2.06 19.20
-1190 -1202 -1195 -1190 -1202 -1190 96 27.3 2.27 21.22
-1207 -1203 -1194 -1185 -1205 -1207 97 22.88 1.91 17.79
-1188 -1199 -1201 -1186 -1190 -1188 98 27.82 2.32 21.63
-1187 -1187 -1203 -1205 -1203 -1187 99 28.08 2.34 21.83
-1203 -1189 -1191 -1191 -1188 -1203 100 23.92 1.99 18.60
-1197 -1204 -1194 -1205 -1208 -1197 101 25.48 2.12 19.81
-1188 -1205 -1203 -1201 -1189 -1188 102 27.82 2.32 21.63
-1197 -1190 -1196 -1189 -1205 -1197 103 25.48 2.12 19.81
-1207 -1205 -1208 -1191 -1208 -1207 104 22.88 1.91 17.79
-1190 -1203 -1208 -1207 -1208 -1190 105 27.3 2.27 21.22
-1208 -1202 -1207 -1199 -1205 -1208 106 22.62 1.88 17.59
-1193 -1202 -1193 -1190 -1192 -1193 107 26.52 2.21 20.62
-1195 -1206 -1206 -1207 -1206 -1195 108 26 2.17 20.21
-1205 -1212 -1205 -1203 -1190 -1205 109 23.4 1.95 18.19
-1205 -1190 -1207 -1204 -1207 -1205 110 23.4 1.95 18.19
-1191 -1205 -1197 -1204 -1206 -1191 111 27.04 2.25 21.02
-1190 -1193 -1204 -1190 -1194 -1190 112 27.3 2.27 21.22
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Vane Shear Raw Data 
Location 416  

48 feet below Lake Surface  
(Water Depth + Depth Below Mudline) 

 
 

 



  
 1/8/05,retec,416/48 zero = -1295 calib = 0.26 in-lb/unit ft-lb Shear Strength, psf

-1280 -1297 -1297 -1291 -1298 -1280 1 3.9 0.32 3.03
-1279 -1301 -1294 -1296 -1300 -1279 2 4.16 0.35 3.23
-1302 -1301 -1287 -1297 -1285 -1302 3 -1.82 -0.15 -1.41
-1296 -1280 -1300 -1297 -1295 -1296 4 -0.26 -0.02 -0.20
-1293 -1297 -1296 -1279 -1299 -1293 5 0.52 0.04 0.40
-1281 -1301 -1298 -1281 -1300 -1281 6 3.64 0.30 2.83
-1282 -1297 -1296 -1291 -1300 -1282 7 3.38 0.28 2.63
-1290 -1296 -1281 -1296 -1296 -1290 8 1.3 0.11 1.01
-1295 -1285 -1293 -1297 -1284 -1295 9 0 0.00 0.00
-1296 -1296 -1298 -1285 -1295 -1296 10 -0.26 -0.02 -0.20
-1297 -1298 -1290 -1296 -1281 -1297 11 -0.52 -0.04 -0.40
-1296 -1291 -1298 -1279 -1295 -1296 12 -0.26 -0.02 -0.20
-1281 -1291 -1288 -1301 -1299 -1281 13 3.64 0.30 2.83
-1295 -1289 -1297 -1298 -1291 -1295 14 0 0.00 0.00
-1290 -1297 -1296 -1294 -1292 -1290 15 1.3 0.11 1.01
-1296 -1292 -1295 -1294 -1298 -1296 16 -0.26 -0.02 -0.20
-1281 -1293 -1278 -1297 -1282 -1281 17 3.64 0.30 2.83
-1295 -1279 -1293 -1276 -1283 -1295 18 0 0.00 0.00
-1281 -1281 -1260 -1266 -1245 -1281 19 3.64 0.30 2.83
-1255 -1231 -1223 -1197 -1197 -1255 20 10.4 0.87 8.09
-1196 -1183 -1167 -1136 -1142 -1196 21 25.74 2.14 20.01
-1131 -1124 -1100 -1114 -1102 -1131 22 42.64 3.55 33.15
-1100 -1075 -1081 -1065 -1059 -1100 23 50.7 4.22 39.42
-1068 -1058 -1043 -1046 -1046 -1068 24 59.02 4.92 45.88
-1043 -1036 -1044 -1039 -1045 -1043 25 65.52 5.46 50.94
-1047 -1041 -1049 -1050 -1034 -1047 26 64.48 5.37 50.13
-1044 -1047 -1030 -1041 -1046 -1044 27 65.26 5.44 50.74
-1039 -1028 -1027 -1017 -1033 -1039 28 66.56 5.54 51.75
-1031 -1027 -1026 -1031 -1016 -1031 29 68.64 5.72 53.36
-1026 -1034 -1027 -1042 -1046 -1026 30 69.94 5.83 54.37
-1040 -1051 -1053 -1053 -1053 -1040 31 66.3 5.52 51.54
-1054 -1054 -1062 -1049 -1061 -1054 32 62.66 5.22 48.71
-1064 -1058 -1067 -1070 -1052 -1064 33 60.06 5.00 46.69
-1062 -1067 -1054 -1072 -1068 -1062 34 60.58 5.05 47.10
-1058 -1076 -1072 -1067 -1077 -1058 35 61.62 5.13 47.91
-1074 -1069 -1076 -1071 -1077 -1074 36 57.46 4.79 44.67
-1085 -1080 -1069 -1083 -1080 -1085 37 54.6 4.55 42.45
-1070 -1085 -1089 -1080 -1087 -1070 38 58.5 4.87 45.48
-1088 -1072 -1089 -1089 -1083 -1088 39 53.82 4.48 41.84
-1094 -1090 -1076 -1091 -1094 -1094 40 52.26 4.35 40.63
-1083 -1092 -1094 -1079 -1095 -1083 41 55.12 4.59 42.85
-1098 -1091 -1093 -1100 -1081 -1098 42 51.22 4.27 39.82
-1090 -1100 -1083 -1097 -1099 -1090 43 53.3 4.44 41.44
-1088 -1100 -1102 -1092 -1099 -1088 44 53.82 4.48 41.84
-1103 -1093 -1100 -1087 -1102 -1103 45 49.92 4.16 38.81
-1101 -1085 -1104 -1101 -1103 -1101 46 50.44 4.20 39.21
-1103 -1101 -1103 -1106 -1095 -1103 47 49.92 4.16 38.81
-1110 -1106 -1108 -1108 -1094 -1110 48 48.1 4.01 37.39
-1108 -1105 -1092 -1108 -1109 -1108 49 48.62 4.05 37.80
-1105 -1110 -1112 -1098 -1115 -1105 50 49.4 4.12 38.41
-1116 -1099 -1112 -1105 -1112 -1116 51 46.54 3.88 36.18
-1114 -1108 -1119 -1117 -1101 -1114 52 47.06 3.92 36.59
-1115 -1114 -1101 -1119 -1119 -1115 53 46.8 3.90 36.38
-1112 -1122 -1123 -1106 -1119 -1112 54 47.58 3.96 36.99
-1121 -1122 -1106 -1128 -1125 -1121 55 45.24 3.77 35.17
-1117 -1122 -1125 -1108 -1126 -1117 56 46.28 3.86 35.98
-1126 -1109 -1128 -1121 -1125 -1126 57 43.94 3.66 34.16
-1129 -1126 -1127 -1128 -1119 -1129 58 43.16 3.60 33.55
-1113 -1126 -1132 -1118 -1133 -1113 59 47.32 3.94 36.79
-1132 -1201 -1233 -1244 -1232 -1132 60 42.38 3.53 32.95
-1249 -1238 -1248 -1230 -1247 -1249 61 11.96 1.00 9.30
-1244 -1256 -1243 -1252 -1099 -1244 62 13.26 1.10 10.31
-1080 -1082 -1099 -1103 -1134 -1080 63 55.9 4.66 43.46
-1146 -1142 -1161 -1166 -1140 -1146 64 38.74 3.23 30.12
-1154 -1138 -1140 -1162 -1177 -1154 65 36.66 3.05 28.50
-1254 -1246 -1260 -1254 -1251 -1254 66 10.66 0.89 8.29
-1257 -1253 -1253 -1249 -1253 -1257 67 9.88 0.82 7.68
-1253 -1252 -1250 -1256 -1242 -1253 68 10.92 0.91 8.49
-1254 -1253 -1255 -1248 -1255 -1254 69 10.66 0.89 8.29
-1251 -1258 -1241 -1254 -1249 -1251 70 11.44 0.95 8.89
-1259 -1246 -1258 -1255 -1240 -1259 71 9.36 0.78 7.28
-1255 -1249 -1257 -1250 -1252 -1255 72 10.4 0.87 8.09
-1255 -1257 -1257 -1241 -1259 -1255 73 10.4 0.87 8.09
-1248 -1253 -1256 -1243 -1257 -1248 74 12.22 1.02 9.50
-1245 -1256 -1254 -1246 -1256 -1245 75 13 1.08 10.11
-1253 -1254 -1240 -1255 -1254 -1253 76 10.92 0.91 8.49
-1253 -1243 -1259 -1257 -1252 -1253 77 10.92 0.91 8.49
-1251 -1258 -1257 -1249 -1254 -1251 78 11.44 0.95 8.89
-1257 -1263 -1262 -1272 -1261 -1257 79 9.88 0.82 7.68
-1277 -1275 -1280 -1274 -1282 -1277 80 4.68 0.39 3.64
-1275 -1275 -1272 -1275 -1259 -1275 81 5.2 0.43 4.04
-1262 -1244 -1242 -1212 -1221 -1262 82 8.58 0.71 6.67
-1196 -1181 -1192 -1192 -1167 -1196 83 25.74 2.14 20.01
-1169 -1182 -1180 -1167 -1180 -1169 84 32.76 2.73 25.47
-1184 -1173 -1183 -1184 -1169 -1184 85 28.86 2.40 22.44
-1167 -1182 -1189 -1167 -1180 -1167 86 33.28 2.77 25.87
-1185 -1186 -1166 -1182 -1181 -1185 87 28.6 2.38 22.23
-1177 -1164 -1181 -1180 -1169 -1177 88 30.68 2.56 23.85
-1163 -1179 -1179 -1174 -1180 -1163 89 34.32 2.86 26.68
-1179 -1181 -1165 -1179 -1181 -1179 90 30.16 2.51 23.45
-1182 -1166 -1182 -1181 -1165 -1182 91 29.38 2.45 22.84
-1166 -1182 -1183 -1166 -1184 -1166 92 33.54 2.79 26.07
-1180 -1168 -1182 -1183 -1167 -1180 93 29.9 2.49 23.25
-1168 -1183 -1183 -1165 -1180 -1168 94 33.02 2.75 25.67
-1183 -1169 -1186 -1187 -1172 -1183 95 29.12 2.43 22.64
-1183 -1182 -1176 -1181 -1168 -1183 96 29.12 2.43 22.64
-1170 -1184 -1172 -1186 -1181 -1170 97 32.5 2.71 25.27



-1169 -1183 -1181 -1185 -1186 -1169 98 32.76 2.73 25.47
-1179 -1178 -1182 -1169 -1186 -1179 99 30.16 2.51 23.45
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Vane Shear Raw Data 
Location 416  

50 feet below Lake Surface  
(Water Depth + Depth Below Mudline) 

 
 

 



  
 1/8/5,retec,416/50 zero = -1295 calib = 0.26 in-lb/unit ft-lb Shear Strength, psf

-1298 -1289 -1297 -1286 -1295 -1298 1 -0.78 -0.06 -0.61
-1296 -1293 -1296 -1281 -1295 -1296 2 -0.26 -0.02 -0.20
-1281 -1298 -1283 -1297 -1295 -1281 3 3.64 0.30 2.83
-1298 -1295 -1292 -1292 -1278 -1298 4 -0.78 -0.06 -0.61
-1298 -1285 -1295 -1284 -1298 -1298 5 -0.78 -0.06 -0.61
-1279 -1296 -1293 -1295 -1300 -1279 6 4.16 0.35 3.23
-1293 -1294 -1291 -1299 -1278 -1293 7 0.52 0.04 0.40
-1298 -1280 -1297 -1295 -1293 -1298 8 -0.78 -0.06 -0.61
-1280 -1295 -1282 -1297 -1284 -1280 9 3.9 0.32 3.03
-1297 -1282 -1291 -1282 -1296 -1297 10 -0.52 -0.04 -0.40
-1301 -1288 -1295 -1284 -1297 -1301 11 -1.56 -0.13 -1.21
-1292 -1293 -1296 -1293 -1292 -1292 12 0.78 0.06 0.61
-1290 -1290 -1294 -1294 -1296 -1290 13 1.3 0.11 1.01
-1286 -1295 -1287 -1293 -1292 -1286 14 2.34 0.19 1.82
-1280 -1295 -1282 -1295 -1292 -1280 15 3.9 0.32 3.03
-1281 -1295 -1292 -1296 -1293 -1281 16 3.64 0.30 2.83
-1294 -1301 -1294 -1287 -1296 -1294 17 0.26 0.02 0.20
-1289 -1293 -1291 -1298 -1292 -1289 18 1.56 0.13 1.21
-1282 -1295 -1287 -1294 -1295 -1282 19 3.38 0.28 2.63
-1297 -1283 -1299 -1293 -1292 -1297 20 -0.52 -0.04 -0.40
-1284 -1297 -1289 -1280 -1270 -1284 21 2.86 0.24 2.22
-1262 -1243 -1232 -1218 -1186 -1262 22 8.58 0.71 6.67
-1170 -1169 -1150 -1147 -1138 -1170 23 32.5 2.71 25.27
-1133 -1115 -1108 -1095 -1107 -1133 24 42.12 3.51 32.75
-1085 -1072 -1077 -1081 -1049 -1085 25 54.6 4.55 42.45
-1054 -1056 -1027 -1038 -1039 -1054 26 62.66 5.22 48.71
-1034 -1035 -1027 -1004 -1020 -1034 27 67.86 5.65 52.76
-1016 -999 -1003 -1003 -987 -1016 28 72.54 6.04 56.39
-994 -1004 -998 -998 -996 -994 29 78.26 6.52 60.84
-991 -984 -992 -987 -992 -991 30 79.04 6.58 61.45
-991 -989 -984 -988 -979 -991 31 79.04 6.58 61.45
-967 -984 -983 -969 -983 -967 32 85.28 7.10 66.30
-982 -966 -975 -978 -962 -982 33 81.38 6.78 63.27
-964 -981 -979 -959 -969 -964 34 86.06 7.17 66.91
-972 -963 -979 -974 -963 -972 35 83.98 7.00 65.29
-956 -973 -969 -962 -978 -956 36 88.14 7.34 68.52
-979 -962 -976 -974 -961 -979 37 82.16 6.84 63.87
-970 -981 -970 -979 -985 -970 38 84.5 7.04 65.69
-979 -973 -985 -981 -983 -979 39 82.16 6.84 63.87
-983 -987 -971 -995 -993 -983 40 81.12 6.76 63.07
-983 -992 -996 -980 -999 -983 41 81.12 6.76 63.07
-999 -993 -997 -997 -985 -999 42 76.96 6.41 59.83
-998 -999 -989 -1004 -1005 -998 43 77.22 6.43 60.03
-993 -1006 -1009 -995 -1007 -993 44 78.52 6.54 61.04

-1010 -995 -1009 -1005 -1009 -1010 45 74.1 6.17 57.61
-1012 -1014 -998 -1021 -1022 -1012 46 73.58 6.13 57.20
-1018 -1017 -1019 -1006 -1022 -1018 47 72.02 6.00 55.99
-1021 -1020 -1011 -1021 -1016 -1021 48 71.24 5.93 55.38
-1005 -1024 -1027 -1008 -1022 -1005 49 75.4 6.28 58.62
-1024 -1014 -1026 -1029 -1016 -1024 50 70.46 5.87 54.78
-1013 -1026 -1029 -1015 -1034 -1013 51 73.32 6.11 57.00
-1035 -1028 -1031 -1032 -1023 -1035 52 67.6 5.63 52.55
-1017 -1037 -1038 -1019 -1033 -1017 53 72.28 6.02 56.19
-1031 -1025 -1038 -1038 -1022 -1031 54 68.64 5.72 53.36
-1024 -1037 -1036 -1027 -1046 -1024 55 70.46 5.87 54.78
-1045 -1036 -1040 -1041 -1035 -1045 56 65 5.41 50.53
-1032 -1044 -1044 -1036 -1039 -1032 57 68.38 5.70 53.16
-1043 -1041 -1028 -1048 -1043 -1043 58 65.52 5.46 50.94
-1039 -1042 -1041 -1038 -1042 -1039 59 66.56 5.54 51.75
-1047 -1047 -1037 -1046 -1045 -1047 60 64.48 5.37 50.13
-1045 -1038 -1047 -1047 -1047 -1045 61 65 5.41 50.53
-1045 -1050 -1045 -1042 -1048 -1045 62 65 5.41 50.53
-1051 -1049 -1048 -1038 -1046 -1051 63 63.44 5.28 49.32
-1048 -1049 -1047 -1032 -1054 -1048 64 64.22 5.35 49.93
-1054 -1052 -1046 -1051 -1054 -1054 65 62.66 5.22 48.71
-1048 -1048 -1040 -1052 -1055 -1048 66 64.22 5.35 49.93
-1053 -1034 -1049 -1054 -1037 -1053 67 62.92 5.24 48.92
-1035 -1056 -1056 -1045 -1055 -1035 68 67.6 5.63 52.55
-1052 -1051 -1038 -1049 -1054 -1052 69 63.18 5.26 49.12
-1054 -1060 -1108 -1104 -1122 -1054 70 62.66 5.22 48.71
-1171 -1172 -1167 -1171 -1178 -1171 71 32.24 2.69 25.06
-1190 -1179 -1197 -1224 -1240 -1190 72 27.3 2.27 21.22
-1243 -1246 -1243 -1240 -1161 -1243 73 13.52 1.13 10.51
-1006 -1007 -1010 -1040 -1070 -1006 74 75.14 6.26 58.42
-1085 -1094 -1106 -1106 -1112 -1085 75 54.6 4.55 42.45
-1121 -1116 -1097 -1135 -1147 -1121 76 45.24 3.77 35.17
-1152 -1199 -1256 -1244 -1252 -1152 77 37.18 3.10 28.90
-1243 -1256 -1238 -1252 -1245 -1243 78 13.52 1.13 10.51
-1257 -1239 -1254 -1245 -1257 -1257 79 9.88 0.82 7.68
-1238 -1254 -1250 -1251 -1256 -1238 80 14.82 1.23 11.52
-1255 -1255 -1240 -1255 -1244 -1255 81 10.4 0.87 8.09
-1253 -1241 -1257 -1244 -1257 -1253 82 10.92 0.91 8.49
-1241 -1258 -1249 -1257 -1254 -1241 83 14.04 1.17 10.92
-1259 -1257 -1255 -1260 -1245 -1259 84 9.36 0.78 7.28
-1260 -1248 -1261 -1248 -1263 -1260 85 9.1 0.76 7.07
-1245 -1264 -1258 -1259 -1264 -1245 86 13 1.08 10.11
-1260 -1260 -1246 -1265 -1263 -1260 87 9.1 0.76 7.07
-1261 -1265 -1246 -1264 -1264 -1261 88 8.84 0.74 6.87
-1264 -1260 -1246 -1264 -1264 -1264 89 8.06 0.67 6.27
-1262 -1261 -1253 -1263 -1265 -1262 90 8.58 0.71 6.67
-1263 -1265 -1244 -1263 -1264 -1263 91 8.32 0.69 6.47
-1264 -1263 -1246 -1264 -1264 -1264 92 8.06 0.67 6.27
-1260 -1258 -1262 -1260 -1251 -1260 93 9.1 0.76 7.07
-1260 -1260 -1264 -1248 -1260 -1260 94 9.1 0.76 7.07
-1258 -1261 -1248 -1260 -1243 -1258 95 9.62 0.80 7.48
-1262 -1255 -1259 -1246 -1259 -1262 96 8.58 0.71 6.67
-1257 -1261 -1255 -1262 -1247 -1257 97 9.88 0.82 7.68



-1260 -1254 -1253 -1232 -1237 -1260 98 9.1 0.76 7.07
-1226 -1224 -1213 -1202 -1193 -1226 99 17.94 1.49 13.95
-1209 -1201 -1189 -1188 -1192 -1209 100 22.36 1.86 17.38
-1189 -1151 -1167 -1167 -1152 -1189 101 27.56 2.30 21.43
-1151 -1165 -1169 -1151 -1166 -1151 102 37.44 3.12 29.11
-1168 -1171 -1152 -1166 -1166 -1168 103 33.02 2.75 25.67
-1168 -1155 -1167 -1170 -1170 -1168 104 33.02 2.75 25.67
-1168 -1153 -1166 -1167 -1152 -1168 105 33.02 2.75 25.67
-1160 -1165 -1169 -1152 -1166 -1160 106 35.1 2.92 27.29
-1170 -1174 -1154 -1169 -1168 -1170 107 32.5 2.71 25.27
-1167 -1165 -1161 -1165 -1170 -1167 108 33.28 2.77 25.87
-1168 -1152 -1174 -1173 -1157 -1168 109 33.02 2.75 25.67
-1155 -1168 -1168 -1159 -1170 -1155 110 36.4 3.03 28.30
-1169 -1169 -1165 -1160 -1170 -1169 111 32.76 2.73 25.47
-1168 -1162 -1166 -1165 -1163 -1168 112 33.02 2.75 25.67
-1156 -1167 -1167 -1154 -1173 -1156 113 36.14 3.01 28.10
-1172 -1171 -1154 -1169 -1170 -1172 114 31.98 2.66 24.86
-1171 -1155 -1169 -1169 -1164 -1171 115 32.24 2.69 25.06
-1155 -1168 -1172 -1162 -1170 -1155 116 36.4 3.03 28.30
-1172 -1169 -1160 -1170 -1172 -1172 117 31.98 2.66 24.86
-1173 -1154 -1170 -1166 -1157 -1173 118 31.72 2.64 24.66
-1162 -1167 -1169 -1160 -1170 -1162 119 34.58 2.88 26.88
-1170 -1165 -1170 -1170 -1164 -1170 120 32.5 2.71 25.27
-1157 -1171 -1169 -1158 -1175 -1157 121 35.88 2.99 27.89
-1168 -1173 -1155 -1171 -1168 -1168 122 33.02 2.75 25.67
-1162 -1172 -1165 -1154 -1169 -1162 123 34.58 2.88 26.88
-1170 -1171 -1160 -1170 -1165 -1170 124 32.5 2.71 25.27
-1153 -1171 -1169 -1161 -1168 -1153 125 36.92 3.08 28.70
-1174 -1153 -1167 -1165 -1169 -1174 126 31.46 2.62 24.46
-1170 -1169 -1161 -1173 -1158 -1170 127 32.5 2.71 25.27
-1155 -1169 -1169 -1166 -1168 -1155 128 36.4 3.03 28.30
-1169 -1155 -1172 -1172 -1155 -1169 129 32.76 2.73 25.47
-1165 -1165 -1160 -1169 -1171 -1165 130 33.8 2.82 26.28
-1163 -1169 -1170 -1153 -1171 -1163 131 34.32 2.86 26.68
-1167 -1216 -1252 -1244 -1255 -1167 132 33.28 2.77 25.87
-1238 -1256 -1245 -1255 -1256 -1238 133 14.82 1.23 11.52
-1258 -1255 -1252 -1253 -1240 -1258 134 9.62 0.80 7.48

K = 0.107148
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Vane Shear Summary 
Location 417 
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Vane Shear Raw Data 
Location 417  

42 feet below Lake Surface  
(Water Depth + Depth Below Mudline) 

 



 

1/8/5,retec,417/42 zero = -1295 calib = 0.26 in-lb/unit ft-lb Shear Strength, psf
-1291 -1292 -1284 -1297 -1285 -1291 1 1.04 0.09 0.81
-1294 -1293 -1297 -1296 -1289 -1294 2 0.26 0.02 0.20
-1287 -1294 -1289 -1294 -1291 -1287 3 2.08 0.17 1.62
-1294 -1283 -1295 -1295 -1292 -1294 4 0.26 0.02 0.20
-1291 -1296 -1293 -1291 -1298 -1291 5 1.04 0.09 0.81
-1292 -1291 -1294 -1295 -1295 -1292 6 0.78 0.06 0.61
-1279 -1295 -1280 -1294 -1280 -1279 7 4.16 0.35 3.23
-1295 -1292 -1292 -1288 -1295 -1295 8 0 0.00 0.00
-1299 -1285 -1296 -1288 -1295 -1299 9 -1.04 -0.09 -0.81
-1281 -1296 -1285 -1297 -1288 -1281 10 3.64 0.30 2.83
-1286 -1296 -1280 -1295 -1281 -1286 11 2.34 0.19 1.82
-1294 -1296 -1293 -1296 -1289 -1294 12 0.26 0.02 0.20
-1294 -1282 -1296 -1276 -1290 -1294 13 0.26 0.02 0.20
-1287 -1285 -1285 -1285 -1286 -1287 14 2.08 0.17 1.62
-1269 -1281 -1262 -1266 -1249 -1269 15 6.76 0.56 5.26
-1261 -1247 -1255 -1252 -1242 -1261 16 8.84 0.74 6.87
-1233 -1246 -1233 -1237 -1230 -1233 17 16.12 1.34 12.53
-1229 -1219 -1230 -1223 -1223 -1229 18 17.16 1.43 13.34
-1224 -1220 -1228 -1211 -1222 -1224 19 18.46 1.54 14.35
-1220 -1225 -1212 -1228 -1212 -1220 20 19.5 1.62 15.16
-1225 -1206 -1224 -1214 -1214 -1225 21 18.2 1.52 14.15
-1232 -1224 -1228 -1218 -1226 -1232 22 16.38 1.36 12.73
-1221 -1223 -1213 -1231 -1230 -1221 23 19.24 1.60 14.96
-1227 -1223 -1231 -1230 -1223 -1227 24 17.68 1.47 13.74
-1232 -1231 -1236 -1222 -1230 -1232 25 16.38 1.36 12.73
-1226 -1232 -1219 -1233 -1221 -1226 26 17.94 1.49 13.95
-1239 -1219 -1233 -1231 -1239 -1239 27 14.56 1.21 11.32
-1222 -1238 -1238 -1233 -1240 -1222 28 18.98 1.58 14.76
-1224 -1239 -1233 -1236 -1241 -1224 29 18.46 1.54 14.35
-1242 -1234 -1232 -1237 -1227 -1242 30 13.78 1.15 10.71
-1242 -1228 -1241 -1245 -1239 -1242 31 13.78 1.15 10.71
-1242 -1237 -1245 -1236 -1243 -1242 32 13.78 1.15 10.71
-1232 -1245 -1250 -1228 -1239 -1232 33 16.38 1.36 12.73
-1229 -1247 -1240 -1245 -1246 -1229 34 17.16 1.43 13.34
-1243 -1245 -1228 -1245 -1244 -1243 35 13.52 1.13 10.51
-1244 -1241 -1247 -1247 -1241 -1244 36 13.26 1.10 10.31
-1246 -1245 -1244 -1230 -1244 -1246 37 12.74 1.06 9.90
-1237 -1234 -1247 -1232 -1247 -1237 38 15.08 1.26 11.72
-1232 -1250 -1240 -1251 -1250 -1232 39 16.38 1.36 12.73
-1245 -1248 -1232 -1249 -1244 -1245 40 13 1.08 10.11
-1247 -1242 -1249 -1253 -1232 -1247 41 12.48 1.04 9.70
-1248 -1231 -1252 -1251 -1248 -1248 42 12.22 1.02 9.50
-1249 -1247 -1251 -1236 -1246 -1249 43 11.96 1.00 9.30
-1234 -1253 -1250 -1249 -1253 -1234 44 15.86 1.32 12.33
-1252 -1255 -1239 -1251 -1236 -1252 45 11.18 0.93 8.69
-1252 -1239 -1248 -1235 -1250 -1252 46 11.18 0.93 8.69
-1242 -1252 -1266 -1289 -1277 -1242 47 13.78 1.15 10.71
-1287 -1283 -1292 -1273 -1287 -1287 48 2.08 0.17 1.62
-1286 -1294 -1289 -1296 -1289 -1286 49 2.34 0.19 1.82
-1273 -1228 -1229 -1232 -1236 -1273 50 5.72 0.48 4.45
-1243 -1245 -1237 -1253 -1238 -1243 51 13.52 1.13 10.51
-1272 -1275 -1289 -1275 -1291 -1272 52 5.98 0.50 4.65
-1290 -1284 -1287 -1279 -1286 -1290 53 1.3 0.11 1.01
-1279 -1285 -1284 -1289 -1272 -1279 54 4.16 0.35 3.23
-1284 -1283 -1286 -1276 -1287 -1284 55 2.86 0.24 2.22
-1289 -1284 -1289 -1277 -1285 -1289 56 1.56 0.13 1.21
-1285 -1286 -1282 -1287 -1283 -1285 57 2.6 0.22 2.02
-1266 -1268 -1268 -1270 -1274 -1266 58 7.54 0.63 5.86
-1269 -1273 -1272 -1273 -1275 -1269 59 6.76 0.56 5.26
-1260 -1275 -1273 -1273 -1269 -1260 60 9.1 0.76 7.07
-1260 -1275 -1261 -1275 -1262 -1260 61 9.1 0.76 7.07
-1275 -1276 -1274 -1277 -1271 -1275 62 5.2 0.43 4.04
-1274 -1260 -1272 -1259 -1274 -1274 63 5.46 0.45 4.24
-1274 -1278 -1272 -1266 -1276 -1274 64 5.46 0.45 4.24
-1271 -1276 -1262 -1271 -1259 -1271 65 6.24 0.52 4.85
-1278 -1255 -1266 -1263 -1265 -1278 66 4.42 0.37 3.44
-1258 -1265 -1263 -1253 -1271 -1258 67 9.62 0.80 7.48
-1259 -1265 -1250 -1264 -1257 -1259 68 9.36 0.78 7.28
-1262 -1250 -1268 -1254 -1262 -1262 69 8.58 0.71 6.67
-1260 -1262 -1259 -1266 -1258 -1260 70 9.1 0.76 7.07
-1265 -1265 -1265 -1257 -1269 -1265 71 7.8 0.65 6.06
-1264 -1267 -1249 -1267 -1271 -1264 72 8.06 0.67 6.27
-1265 -1261 -1269 -1269 -1254 -1265 73 7.8 0.65 6.06
-1267 -1261 -1265 -1253 -1264 -1267 74 7.28 0.61 5.66
-1261 -1269 -1256 -1269 -1267 -1261 75 8.84 0.74 6.87
-1272 -1271 -1253 -1269 -1267 -1272 76 5.98 0.50 4.65
-1267 -1273 -1263 -1267 -1253 -1267 77 7.28 0.61 5.66
-1270 -1258 -1269 -1268 -1251 -1270 78 6.5 0.54 5.05
-1271 -1253 -1268 -1269 -1263 -1271 79 6.24 0.52 4.85
-1271 -1258 -1267 -1259 -1264 -1271 80 6.24 0.52 4.85
-1267 -1262 -1268 -1266 -1266 -1267 81 7.28 0.61 5.66
-1272 -1258 -1271 -1266 -1266 -1272 82 5.98 0.50 4.65
-1269 -1265 -1270 -1251 -1270 -1269 83 6.76 0.56 5.26
-1254 -1268 -1255 -1270 -1271 -1254 84 10.66 0.89 8.29
-1268 -1269 -1266 -1271 -1265 -1268 85 7.02 0.58 5.46
-1267 -1256 -1270 -1268 -1251 -1267 86 7.28 0.61 5.66
-1269 -1251 -1271 -1269 -1257 -1269 87 6.76 0.56 5.26
-1268 -1258 -1267 -1250 -1266 -1268 88 7.02 0.58 5.46
-1264 -1267 -1256 -1265 -1250 -1264 89 8.06 0.67 6.27
-1270 -1259 -1266 -1256 -1278 -1270 90 6.5 0.54 5.05
-1277 -1280 -1271 -1279 -1268 -1277 91 4.68 0.39 3.64
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Vane Shear Raw Data 
Location 417  

44 feet below Lake Surface  
(Water Depth + Depth Below Mudline) 

 
 

 



  

1/8/5,retec,417/44 zero = -1295 calib = 0.26 in-lb/unit ft-lb Shear Strength, psf
-1286 -1296 -1283 -1297 -1287 -1286 1 2.34 0.19 1.82
-1298 -1297 -1304 -1300 -1284 -1298 2 -0.78 -0.06 -0.61
-1301 -1298 -1286 -1300 -1286 -1301 3 -1.56 -0.13 -1.21
-1286 -1297 -1284 -1297 -1301 -1286 4 2.34 0.19 1.82
-1284 -1298 -1298 -1302 -1296 -1284 5 2.86 0.24 2.22
-1300 -1288 -1296 -1284 -1297 -1300 6 -1.3 -0.11 -1.01
-1296 -1295 -1301 -1300 -1290 -1296 7 -0.26 -0.02 -0.20
-1297 -1292 -1301 -1288 -1296 -1297 8 -0.52 -0.04 -0.40
-1303 -1302 -1297 -1295 -1288 -1303 9 -2.08 -0.17 -1.62
-1300 -1295 -1296 -1284 -1300 -1300 10 -1.3 -0.11 -1.01
-1291 -1298 -1287 -1303 -1286 -1291 11 1.04 0.09 0.81
-1296 -1283 -1298 -1288 -1304 -1296 12 -0.26 -0.02 -0.20
-1283 -1300 -1285 -1298 -1295 -1283 13 3.12 0.26 2.43
-1296 -1284 -1296 -1293 -1298 -1296 14 -0.26 -0.02 -0.20
-1286 -1300 -1297 -1288 -1290 -1286 15 2.34 0.19 1.82
-1276 -1280 -1258 -1263 -1259 -1276 16 4.94 0.41 3.84
-1247 -1239 -1223 -1230 -1202 -1247 17 12.48 1.04 9.70
-1209 -1185 -1191 -1185 -1168 -1209 18 22.36 1.86 17.38
-1186 -1184 -1166 -1179 -1176 -1186 19 28.34 2.36 22.03
-1155 -1172 -1173 -1158 -1168 -1155 20 36.4 3.03 28.30
-1172 -1158 -1173 -1164 -1151 -1172 21 31.98 2.66 24.86
-1166 -1164 -1148 -1166 -1173 -1166 22 33.54 2.79 26.07
-1172 -1164 -1172 -1169 -1172 -1172 23 31.98 2.66 24.86
-1177 -1184 -1165 -1176 -1173 -1177 24 30.68 2.56 23.85
-1168 -1182 -1184 -1172 -1187 -1168 25 33.02 2.75 25.67
-1191 -1190 -1177 -1191 -1192 -1191 26 27.04 2.25 21.02
-1192 -1184 -1191 -1192 -1193 -1192 27 26.78 2.23 20.82
-1188 -1180 -1199 -1199 -1198 -1188 28 27.82 2.32 21.63
-1183 -1185 -1190 -1186 -1196 -1183 29 29.12 2.43 22.64
-1208 -1196 -1190 -1187 -1191 -1208 30 22.62 1.88 17.59
-1191 -1188 -1205 -1197 -1192 -1191 31 27.04 2.25 21.02
-1204 -1190 -1198 -1204 -1201 -1204 32 23.66 1.97 18.39
-1206 -1191 -1192 -1204 -1203 -1206 33 23.14 1.93 17.99
-1211 -1195 -1209 -1212 -1205 -1211 34 21.84 1.82 16.98
-1199 -1200 -1209 -1198 -1211 -1199 35 24.96 2.08 19.40
-1217 -1212 -1214 -1216 -1215 -1217 36 20.28 1.69 15.77
-1197 -1212 -1198 -1217 -1211 -1197 37 25.48 2.12 19.81
-1216 -1200 -1210 -1220 -1218 -1216 38 20.54 1.71 15.97
-1214 -1204 -1208 -1210 -1206 -1214 39 21.06 1.75 16.37
-1205 -1220 -1202 -1215 -1214 -1205 40 23.4 1.95 18.19
-1205 -1209 -1216 -1214 -1216 -1205 41 23.4 1.95 18.19
-1219 -1205 -1223 -1207 -1227 -1219 42 19.76 1.65 15.36
-1228 -1216 -1233 -1214 -1255 -1228 43 17.42 1.45 13.54
-1267 -1265 -1270 -1256 -1266 -1267 44 7.28 0.61 5.66
-1262 -1270 -1273 -1270 -1269 -1262 45 8.58 0.71 6.67
-1265 -1273 -1196 -1192 -1196 -1265 46 7.8 0.65 6.06
-1229 -1234 -1233 -1242 -1229 -1229 47 17.16 1.43 13.34
-1236 -1277 -1279 -1276 -1285 -1236 48 15.34 1.28 11.93
-1278 -1281 -1272 -1279 -1261 -1278 49 4.42 0.37 3.44
-1276 -1271 -1281 -1264 -1280 -1276 50 4.94 0.41 3.84
-1274 -1280 -1266 -1280 -1266 -1274 51 5.46 0.45 4.24
-1281 -1263 -1272 -1281 -1283 -1281 52 3.64 0.30 2.83
-1286 -1284 -1270 -1282 -1277 -1286 53 2.34 0.19 1.82
-1278 -1277 -1280 -1280 -1264 -1278 54 4.42 0.37 3.44
-1282 -1280 -1282 -1285 -1281 -1282 55 3.38 0.28 2.63
-1285 -1287 -1286 -1276 -1286 -1285 56 2.6 0.22 2.02
-1274 -1283 -1271 -1284 -1287 -1274 57 5.46 0.45 4.24
-1286 -1281 -1282 -1284 -1272 -1286 58 2.34 0.19 1.82
-1282 -1282 -1283 -1272 -1280 -1282 59 3.38 0.28 2.63
-1279 -1287 -1269 -1284 -1274 -1279 60 4.16 0.35 3.23
-1286 -1271 -1281 -1283 -1268 -1286 61 2.34 0.19 1.82
-1284 -1279 -1283 -1273 -1285 -1284 62 2.86 0.24 2.22
-1279 -1282 -1281 -1281 -1282 -1279 63 4.16 0.35 3.23
-1284 -1285 -1281 -1285 -1276 -1284 64 2.86 0.24 2.22
-1276 -1284 -1287 -1280 -1280 -1276 65 4.94 0.41 3.84
-1284 -1279 -1280 -1276 -1283 -1284 66 2.86 0.24 2.22
-1266 -1278 -1265 -1269 -1249 -1266 67 7.54 0.63 5.86
-1262 -1243 -1257 -1242 -1256 -1262 68 8.58 0.71 6.67
-1238 -1256 -1253 -1256 -1256 -1238 69 14.82 1.23 11.52
-1258 -1254 -1255 -1254 -1242 -1258 70 9.62 0.80 7.48
-1252 -1241 -1257 -1238 -1255 -1252 71 11.18 0.93 8.69
-1248 -1257 -1247 -1258 -1243 -1248 72 12.22 1.02 9.50
-1254 -1257 -1256 -1253 -1252 -1254 73 10.66 0.89 8.29
-1256 -1251 -1251 -1246 -1247 -1256 74 10.14 0.84 7.88
-1247 -1255 -1255 -1252 -1255 -1247 75 12.48 1.04 9.70
-1250 -1256 -1252 -1252 -1248 -1250 76 11.7 0.97 9.10
-1246 -1255 -1252 -1252 -1251 -1246 77 12.74 1.06 9.90
-1256 -1241 -1255 -1243 -1254 -1256 78 10.14 0.84 7.88
-1249 -1257 -1244 -1252 -1256 -1249 79 11.96 1.00 9.30
-1241 -1255 -1241 -1254 -1241 -1241 80 14.04 1.17 10.92
-1250 -1256 -1237 -1250 -1238 -1250 81 11.7 0.97 9.10
-1256 -1255 -1246 -1256 -1253 -1256 82 10.14 0.84 7.88
-1256 -1252 -1255 -1254 -1254 -1256 83 10.14 0.84 7.88
-1259 -1238 -1254 -1239 -1253 -1259 84 9.36 0.78 7.28
-1250 -1256 -1249 -1253 -1241 -1250 85 11.7 0.97 9.10
-1259 -1248 -1256 -1259 -1253 -1259 86 9.36 0.78 7.28
-1253 -1257 -1259 -1253 -1262 -1253 87 10.92 0.91 8.49
-1243 -1255 -1256 -1253 -1259 -1243 88 13.52 1.13 10.51
-1256 -1255 -1244 -1278 -1278 -1256 89 10.14 0.84 7.88
-1280 -1269 -1278 -1277 -1261 -1280 90 3.9 0.32 3.03
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Vane Shear Raw Data 
Location 417  

46 feet below Lake Surface  
(Water Depth + Depth Below Mudline) 

 



  
 1/8/5,retec,417/46 zero = -1295 calib = 0.26 in-lb/unit ft-lb Shear Strength, psf

-1293 -1290 -1294 -1277 -1291 -1293 1 0.52 0.04 0.40
-1282 -1294 -1297 -1286 -1293 -1282 2 3.38 0.28 2.63
-1294 -1290 -1287 -1294 -1277 -1294 3 0.26 0.02 0.20
-1290 -1287 -1292 -1277 -1292 -1290 4 1.3 0.11 1.01
-1285 -1290 -1279 -1290 -1277 -1285 5 2.6 0.22 2.02
-1293 -1291 -1293 -1290 -1292 -1293 6 0.52 0.04 0.40
-1291 -1284 -1290 -1288 -1289 -1291 7 1.04 0.09 0.81
-1294 -1277 -1291 -1277 -1297 -1294 8 0.26 0.02 0.20
-1288 -1290 -1292 -1291 -1290 -1288 9 1.82 0.15 1.41
-1277 -1290 -1282 -1290 -1284 -1277 10 4.68 0.39 3.64
-1280 -1292 -1275 -1291 -1276 -1280 11 3.9 0.32 3.03
-1294 -1276 -1295 -1285 -1289 -1294 12 0.26 0.02 0.20
-1276 -1295 -1280 -1293 -1290 -1276 13 4.94 0.41 3.84
-1294 -1289 -1294 -1290 -1286 -1294 14 0.26 0.02 0.20
-1293 -1289 -1292 -1277 -1295 -1293 15 0.52 0.04 0.40
-1284 -1293 -1278 -1285 -1277 -1284 16 2.86 0.24 2.22
-1258 -1237 -1225 -1226 -1196 -1258 17 9.62 0.80 7.48
-1187 -1176 -1179 -1167 -1161 -1187 18 28.08 2.34 21.83
-1157 -1150 -1130 -1146 -1148 -1157 19 35.88 2.99 27.89
-1141 -1146 -1143 -1129 -1126 -1141 20 40.04 3.34 31.13
-1124 -1124 -1112 -1124 -1126 -1124 21 44.46 3.70 34.56
-1115 -1122 -1124 -1109 -1125 -1115 22 46.8 3.90 36.38
-1132 -1114 -1130 -1120 -1131 -1132 23 42.38 3.53 32.95
-1130 -1125 -1134 -1132 -1137 -1130 24 42.9 3.57 33.35
-1139 -1134 -1142 -1141 -1129 -1139 25 40.56 3.38 31.53
-1142 -1144 -1130 -1144 -1139 -1142 26 39.78 3.31 30.93
-1132 -1147 -1137 -1147 -1152 -1132 27 42.38 3.53 32.95
-1138 -1148 -1151 -1141 -1154 -1138 28 40.82 3.40 31.73
-1159 -1143 -1158 -1158 -1151 -1159 29 35.36 2.95 27.49
-1159 -1162 -1146 -1158 -1152 -1159 30 35.36 2.95 27.49
-1146 -1162 -1153 -1159 -1159 -1146 31 38.74 3.23 30.12
-1153 -1160 -1164 -1149 -1166 -1153 32 36.92 3.08 28.70
-1163 -1152 -1168 -1170 -1152 -1163 33 34.32 2.86 26.68
-1162 -1164 -1156 -1166 -1170 -1162 34 34.58 2.88 26.88
-1163 -1168 -1168 -1152 -1171 -1163 35 34.32 2.86 26.68
-1170 -1160 -1172 -1173 -1160 -1170 36 32.5 2.71 25.27
-1171 -1173 -1156 -1173 -1173 -1171 37 32.24 2.69 25.06
-1158 -1174 -1173 -1164 -1175 -1158 38 35.62 2.97 27.69
-1178 -1161 -1176 -1175 -1161 -1178 39 30.42 2.53 23.65
-1163 -1176 -1173 -1166 -1175 -1163 40 34.32 2.86 26.68
-1177 -1170 -1176 -1183 -1179 -1177 41 30.68 2.56 23.85
-1172 -1177 -1180 -1170 -1179 -1172 42 31.98 2.66 24.86
-1178 -1178 -1164 -1183 -1182 -1178 43 30.42 2.53 23.65
-1181 -1165 -1184 -1180 -1167 -1181 44 29.64 2.47 23.04
-1174 -1181 -1178 -1171 -1181 -1174 45 31.46 2.62 24.46
-1179 -1170 -1180 -1183 -1174 -1179 46 30.16 2.51 23.45
-1165 -1182 -1184 -1167 -1179 -1165 47 33.8 2.82 26.28
-1181 -1182 -1170 -1186 -1187 -1181 48 29.64 2.47 23.04
-1184 -1175 -1182 -1185 -1169 -1184 49 28.86 2.40 22.44
-1167 -1191 -1191 -1177 -1183 -1167 50 33.28 2.77 25.87
-1185 -1185 -1182 -1176 -1188 -1185 51 28.6 2.38 22.23
-1190 -1190 -1183 -1175 -1185 -1190 52 27.3 2.27 21.22
-1188 -1187 -1180 -1182 -1192 -1188 53 27.82 2.32 21.63
-1186 -1192 -1173 -1188 -1189 -1186 54 28.34 2.36 22.03
-1193 -1182 -1180 -1189 -1191 -1193 55 26.52 2.21 20.62
-1190 -1179 -1188 -1193 -1194 -1190 56 27.3 2.27 21.22
-1186 -1176 -1187 -1187 -1177 -1186 57 28.34 2.36 22.03
-1181 -1188 -1188 -1175 -1193 -1181 58 29.64 2.47 23.04
-1188 -1185 -1190 -1246 -1267 -1188 59 27.82 2.32 21.63
-1263 -1278 -1262 -1278 -1278 -1263 60 8.32 0.69 6.47
-1280 -1277 -1268 -1278 -1249 -1280 61 3.9 0.32 3.03
-1132 -1147 -1153 -1161 -1164 -1132 62 42.38 3.53 32.95
-1166 -1161 -1178 -1162 -1177 -1166 63 33.54 2.79 26.07
-1177 -1192 -1198 -1213 -1248 -1177 64 30.68 2.56 23.85
-1249 -1258 -1244 -1259 -1261 -1249 65 11.96 1.00 9.30
-1257 -1256 -1244 -1262 -1258 -1257 66 9.88 0.82 7.68
-1260 -1258 -1241 -1259 -1257 -1260 67 9.1 0.76 7.07
-1261 -1256 -1258 -1262 -1247 -1261 68 8.84 0.74 6.87
-1258 -1246 -1261 -1264 -1248 -1258 69 9.62 0.80 7.48
-1264 -1250 -1267 -1269 -1257 -1264 70 8.06 0.67 6.27
-1263 -1259 -1264 -1250 -1267 -1263 71 8.32 0.69 6.47
-1251 -1271 -1268 -1258 -1265 -1251 72 11.44 0.95 8.89
-1264 -1270 -1254 -1267 -1253 -1264 73 8.06 0.67 6.27
-1270 -1254 -1271 -1256 -1271 -1270 74 6.5 0.54 5.05
-1252 -1266 -1266 -1270 -1269 -1252 75 11.18 0.93 8.69
-1271 -1268 -1262 -1268 -1252 -1271 76 6.24 0.52 4.85
-1268 -1254 -1271 -1267 -1267 -1268 77 7.02 0.58 5.46
-1264 -1265 -1271 -1271 -1264 -1264 78 8.06 0.67 6.27
-1270 -1262 -1267 -1255 -1268 -1270 79 6.5 0.54 5.05
-1267 -1267 -1267 -1266 -1265 -1267 80 7.28 0.61 5.66
-1267 -1268 -1253 -1272 -1255 -1267 81 7.28 0.61 5.66
-1269 -1255 -1267 -1265 -1262 -1269 82 6.76 0.56 5.26
-1269 -1262 -1267 -1267 -1267 -1269 83 6.76 0.56 5.26
-1260 -1267 -1265 -1266 -1268 -1260 84 9.1 0.76 7.07
-1267 -1263 -1265 -1255 -1243 -1267 85 7.28 0.61 5.66
-1243 -1238 -1230 -1219 -1223 -1243 86 13.52 1.13 10.51
-1221 -1225 -1206 -1218 -1216 -1221 87 19.24 1.60 14.96
-1221 -1209 -1226 -1208 -1221 -1221 88 19.24 1.60 14.96
-1208 -1221 -1209 -1221 -1223 -1208 89 22.62 1.88 17.59
-1224 -1212 -1224 -1223 -1218 -1224 90 18.46 1.54 14.35
-1220 -1221 -1223 -1207 -1223 -1220 91 19.5 1.62 15.16
-1212 -1223 -1207 -1223 -1210 -1212 92 21.58 1.80 16.78
-1220 -1209 -1220 -1210 -1224 -1220 93 19.5 1.62 15.16
-1222 -1222 -1222 -1216 -1222 -1222 94 18.98 1.58 14.76
-1210 -1220 -1224 -1224 -1220 -1210 95 22.1 1.84 17.18
-1228 -1212 -1223 -1215 -1228 -1228 96 17.42 1.45 13.54
-1221 -1207 -1226 -1207 -1223 -1221 97 19.24 1.60 14.96



-1226 -1220 -1220 -1222 -1223 -1226 98 17.94 1.49 13.95
-1214 -1221 -1208 -1224 -1209 -1214 99 21.06 1.75 16.37
-1222 -1222 -1219 -1222 -1212 -1222 100 18.98 1.58 14.76
-1227 -1219 -1222 -1227 -1215 -1227 101 17.68 1.47 13.74
-1221 -1220 -1227 -1232 -1238 -1221 102 19.24 1.60 14.96
-1253 -1258 -1241 -1260 -1253 -1253 103 10.92 0.91 8.49
-1242 -1257 -1249 -1255 -1259 -1242 104 13.78 1.15 10.71

K = 0.107148
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Vane Shear Summary 
Location 419 

 

 



Depth, ft
Peak Residual
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Vane Shear Raw Data 
Location 419 

46 feet below Lake Surface  
(Water Depth + Depth Below Mudline) 

 
 

 



  
 1/8/5,retec,419/46 zero = -1295 calib = 0.26 in-lb/unit ft-lb Shear Strength, psf

-1299 -1285 -1297 -1285 -1300 -1299 1 -1.04 -0.09 -0.81
-1293 -1300 -1292 -1300 -1296 -1293 2 0.52 0.04 0.40
-1296 -1283 -1299 -1301 -1296 -1296 3 -0.26 -0.02 -0.20
-1296 -1298 -1301 -1286 -1300 -1296 4 -0.26 -0.02 -0.20
-1288 -1298 -1292 -1299 -1297 -1288 5 1.82 0.15 1.41
-1301 -1297 -1284 -1303 -1302 -1301 6 -1.56 -0.13 -1.21
-1301 -1302 -1282 -1300 -1300 -1301 7 -1.56 -0.13 -1.21
-1301 -1297 -1284 -1301 -1300 -1301 8 -1.56 -0.13 -1.21
-1303 -1303 -1284 -1297 -1300 -1303 9 -2.08 -0.17 -1.62
-1283 -1303 -1298 -1284 -1300 -1283 10 3.12 0.26 2.43
-1284 -1282 -1301 -1300 -1282 -1284 11 2.86 0.24 2.22
-1296 -1299 -1284 -1304 -1300 -1296 12 -0.26 -0.02 -0.20
-1293 -1300 -1300 -1283 -1300 -1293 13 0.52 0.04 0.40
-1289 -1301 -1301 -1285 -1300 -1289 14 1.56 0.13 1.21
-1298 -1295 -1303 -1297 -1296 -1298 15 -0.78 -0.06 -0.61
-1302 -1295 -1301 -1295 -1286 -1302 16 -1.82 -0.15 -1.41
-1288 -1272 -1286 -1283 -1265 -1288 17 1.82 0.15 1.41
-1279 -1258 -1272 -1265 -1246 -1279 18 4.16 0.35 3.23
-1260 -1243 -1250 -1251 -1237 -1260 19 9.1 0.76 7.07
-1246 -1249 -1229 -1240 -1240 -1246 20 12.74 1.06 9.90
-1243 -1244 -1229 -1237 -1243 -1243 21 13.52 1.13 10.51
-1224 -1243 -1240 -1231 -1231 -1224 22 18.46 1.54 14.35
-1242 -1227 -1238 -1243 -1245 -1242 23 13.78 1.15 10.71
-1240 -1241 -1246 -1233 -1240 -1240 24 14.3 1.19 11.12
-1228 -1241 -1244 -1243 -1225 -1228 25 17.42 1.45 13.54
-1242 -1242 -1232 -1243 -1244 -1242 26 13.78 1.15 10.71
-1238 -1243 -1247 -1229 -1249 -1238 27 14.82 1.23 11.52
-1239 -1241 -1245 -1248 -1231 -1239 28 14.56 1.21 11.32
-1248 -1247 -1240 -1249 -1249 -1248 29 12.22 1.02 9.50
-1247 -1247 -1244 -1242 -1249 -1247 30 12.48 1.04 9.70
-1232 -1244 -1248 -1244 -1242 -1232 31 16.38 1.36 12.73
-1249 -1234 -1251 -1249 -1247 -1249 32 11.96 1.00 9.30
-1248 -1249 -1236 -1250 -1251 -1248 33 12.22 1.02 9.50
-1245 -1251 -1250 -1244 -1253 -1245 34 13 1.08 10.11
-1233 -1253 -1253 -1236 -1255 -1233 35 16.12 1.34 12.53
-1245 -1249 -1252 -1247 -1248 -1245 36 13 1.08 10.11
-1248 -1235 -1253 -1251 -1237 -1248 37 12.22 1.02 9.50
-1255 -1253 -1244 -1253 -1251 -1255 38 10.4 0.87 8.09
-1252 -1247 -1244 -1249 -1244 -1252 39 11.18 0.93 8.69
-1249 -1248 -1250 -1255 -1238 -1249 40 11.96 1.00 9.30
-1249 -1237 -1252 -1252 -1248 -1249 41 11.96 1.00 9.30
-1247 -1247 -1252 -1236 -1252 -1247 42 12.48 1.04 9.70
-1244 -1250 -1240 -1250 -1252 -1244 43 13.26 1.10 10.31
-1256 -1247 -1250 -1252 -1239 -1256 44 10.14 0.84 7.88
-1256 -1240 -1258 -1250 -1251 -1256 45 10.14 0.84 7.88
-1241 -1257 -1252 -1255 -1254 -1241 46 14.04 1.17 10.92
-1264 -1262 -1258 -1260 -1243 -1264 47 8.06 0.67 6.27
-1252 -1247 -1256 -1242 -1255 -1252 48 11.18 0.93 8.69
-1251 -1255 -1240 -1253 -1241 -1251 49 11.44 0.95 8.89
-1268 -1261 -1270 -1257 -1275 -1268 50 7.02 0.58 5.46
-1258 -1271 -1257 -1274 -1274 -1258 51 9.62 0.80 7.48
-1264 -1236 -1240 -1244 -1241 -1264 52 8.06 0.67 6.27
-1252 -1249 -1253 -1243 -1261 -1252 53 11.18 0.93 8.69
-1255 -1273 -1262 -1276 -1268 -1255 54 10.4 0.87 8.09
-1276 -1264 -1277 -1269 -1281 -1276 55 4.94 0.41 3.84
-1265 -1279 -1269 -1282 -1278 -1265 56 7.8 0.65 6.06
-1278 -1274 -1279 -1279 -1278 -1278 57 4.42 0.37 3.44
-1268 -1283 -1270 -1280 -1277 -1268 58 7.02 0.58 5.46
-1281 -1267 -1277 -1278 -1281 -1281 59 3.64 0.30 2.83
-1267 -1280 -1280 -1278 -1280 -1267 60 7.28 0.61 5.66
-1280 -1280 -1275 -1281 -1267 -1280 61 3.9 0.32 3.03
-1279 -1276 -1279 -1264 -1279 -1279 62 4.16 0.35 3.23
-1265 -1279 -1277 -1278 -1284 -1265 63 7.8 0.65 6.06
-1278 -1281 -1266 -1282 -1283 -1278 64 4.42 0.37 3.44
-1283 -1283 -1267 -1280 -1280 -1283 65 3.12 0.26 2.43
-1282 -1281 -1278 -1285 -1268 -1282 66 3.38 0.28 2.63
-1281 -1274 -1277 -1280 -1280 -1281 67 3.64 0.30 2.83
-1283 -1267 -1283 -1284 -1266 -1283 68 3.12 0.26 2.43
-1286 -1265 -1279 -1281 -1277 -1286 69 2.34 0.19 1.82
-1284 -1282 -1267 -1282 -1281 -1284 70 2.86 0.24 2.22
-1281 -1284 -1268 -1287 -1287 -1281 71 3.64 0.30 2.83
-1280 -1281 -1283 -1267 -1285 -1280 72 3.9 0.32 3.03
-1282 -1272 -1282 -1281 -1269 -1282 73 3.38 0.28 2.63
-1286 -1270 -1280 -1285 -1282 -1286 74 2.34 0.19 1.82
-1284 -1280 -1277 -1273 -1282 -1284 75 2.86 0.24 2.22
-1281 -1266 -1276 -1272 -1269 -1281 76 3.64 0.30 2.83
-1266 -1270 -1268 -1253 -1267 -1266 77 7.54 0.63 5.86
-1271 -1272 -1266 -1261 -1273 -1271 78 6.24 0.52 4.85
-1258 -1268 -1268 -1266 -1254 -1258 79 9.62 0.80 7.48
-1270 -1268 -1266 -1270 -1272 -1270 80 6.5 0.54 5.05
-1272 -1274 -1262 -1271 -1269 -1272 81 5.98 0.50 4.65
-1257 -1273 -1274 -1257 -1275 -1257 82 9.88 0.82 7.68
-1271 -1268 -1273 -1271 -1258 -1271 83 6.24 0.52 4.85
-1271 -1256 -1268 -1273 -1255 -1271 84 6.24 0.52 4.85
-1270 -1271 -1255 -1274 -1273 -1270 85 6.5 0.54 5.05
-1268 -1275 -1276 -1257 -1275 -1268 86 7.02 0.58 5.46
-1256 -1273 -1272 -1256 -1277 -1256 87 10.14 0.84 7.88
-1271 -1265 -1274 -1273 -1256 -1271 88 6.24 0.52 4.85
-1271 -1256 -1268 -1273 -1257 -1271 89 6.24 0.52 4.85
-1271 -1257 -1276 -1273 -1258 -1271 90 6.24 0.52 4.85
-1272 -1258 -1275 -1272 -1271 -1272 91 5.98 0.50 4.65
-1272 -1267 -1270 -1256 -1271 -1272 92 5.98 0.50 4.65
-1263 -1284 -1273 -1282 -1285 -1263 93 8.32 0.69 6.47
-1279 -1279 -1281 -1282 -1273 -1279 94 4.16 0.35 3.23



K = 0.107148

-4.00
-2.00
0.00
2.00
4.00
6.00
8.00

10.00
12.00
14.00
16.00

0 20 40 60 80 100Sh
ea

r S
tr

en
gt

h,
 p

sf

Data Point

Shear Strength Range

Series1

Residual  Strength
8 psf

Peak  Strength
15 psf



 

 

Vane Shear Raw Data 
Location 419 

48 feet below Lake Surface  
(Water Depth + Depth Below Mudline) 

 
 

 



  

1/8/5,retec,419/48 zero = -1295 calib = 0.26 in-lb/unit ft-lb Shear Strength, psf
-1300 -1283 -1300 -1300 -1299 -1300 1 -1.3 -0.11 -1.01
-1293 -1301 -1296 -1282 -1302 -1293 2 0.52 0.04 0.40
-1297 -1295 -1301 -1297 -1286 -1297 3 -0.52 -0.04 -0.40
-1298 -1286 -1299 -1299 -1298 -1298 4 -0.78 -0.06 -0.61
-1302 -1298 -1282 -1299 -1297 -1302 5 -1.82 -0.15 -1.41
-1294 -1296 -1293 -1282 -1299 -1294 6 0.26 0.02 0.20
-1299 -1290 -1300 -1299 -1283 -1299 7 -1.04 -0.09 -0.81
-1297 -1285 -1295 -1297 -1295 -1297 8 -0.52 -0.04 -0.40
-1298 -1296 -1281 -1298 -1300 -1298 9 -0.78 -0.06 -0.61
-1292 -1293 -1284 -1292 -1294 -1292 10 0.78 0.06 0.61
-1276 -1294 -1291 -1281 -1296 -1276 11 4.94 0.41 3.84
-1297 -1282 -1300 -1298 -1281 -1297 12 -0.52 -0.04 -0.40
-1298 -1298 -1280 -1298 -1294 -1298 13 -0.78 -0.06 -0.61
-1282 -1298 -1296 -1276 -1293 -1282 14 3.38 0.28 2.63
-1278 -1280 -1283 -1273 -1275 -1278 15 4.42 0.37 3.44
-1273 -1277 -1276 -1253 -1265 -1273 16 5.72 0.48 4.45
-1240 -1247 -1242 -1227 -1227 -1240 17 14.3 1.19 11.12
-1216 -1224 -1209 -1190 -1201 -1216 18 20.54 1.71 15.97
-1197 -1196 -1184 -1182 -1179 -1197 19 25.48 2.12 19.81
-1177 -1174 -1173 -1160 -1175 -1177 20 30.68 2.56 23.85
-1174 -1155 -1174 -1162 -1172 -1174 21 31.46 2.62 24.46
-1173 -1161 -1171 -1169 -1172 -1173 22 31.72 2.64 24.66
-1170 -1164 -1170 -1171 -1160 -1170 23 32.5 2.71 25.27
-1171 -1171 -1174 -1172 -1157 -1171 24 32.24 2.69 25.06
-1171 -1169 -1160 -1167 -1152 -1171 25 32.24 2.69 25.06
-1168 -1169 -1162 -1167 -1152 -1168 26 33.02 2.75 25.67
-1165 -1169 -1159 -1173 -1170 -1165 27 33.8 2.82 26.28
-1158 -1172 -1180 -1172 -1172 -1158 28 35.62 2.97 27.69
-1169 -1170 -1175 -1159 -1171 -1169 29 32.76 2.73 25.47
-1172 -1166 -1171 -1174 -1162 -1172 30 31.98 2.66 24.86
-1174 -1174 -1159 -1171 -1173 -1174 31 31.46 2.62 24.46
-1163 -1173 -1176 -1160 -1171 -1163 32 34.32 2.86 26.68
-1176 -1159 -1174 -1174 -1172 -1176 33 30.94 2.58 24.05
-1174 -1176 -1163 -1175 -1170 -1174 34 31.46 2.62 24.46
-1163 -1177 -1176 -1160 -1172 -1163 35 34.32 2.86 26.68
-1174 -1174 -1164 -1180 -1174 -1174 36 31.46 2.62 24.46
-1167 -1177 -1175 -1162 -1172 -1167 37 33.28 2.77 25.87
-1172 -1176 -1160 -1172 -1174 -1172 38 31.98 2.66 24.86
-1171 -1178 -1177 -1166 -1177 -1171 39 32.24 2.69 25.06
-1180 -1176 -1180 -1161 -1175 -1180 40 29.9 2.49 23.25
-1181 -1165 -1179 -1167 -1178 -1181 41 29.64 2.47 23.04
-1180 -1164 -1180 -1178 -1180 -1180 42 29.9 2.49 23.25
-1177 -1173 -1180 -1182 -1168 -1177 43 30.68 2.56 23.85
-1180 -1183 -1175 -1176 -1166 -1180 44 29.9 2.49 23.25
-1172 -1184 -1169 -1183 -1182 -1172 45 31.98 2.66 24.86
-1176 -1179 -1180 -1167 -1179 -1176 46 30.94 2.58 24.05
-1177 -1165 -1182 -1183 -1178 -1177 47 30.68 2.56 23.85
-1184 -1183 -1169 -1182 -1178 -1184 48 28.86 2.40 22.44
-1170 -1182 -1181 -1168 -1183 -1170 49 32.5 2.71 25.27
-1192 -1177 -1188 -1173 -1185 -1192 50 26.78 2.23 20.82
-1189 -1173 -1189 -1183 -1184 -1189 51 27.56 2.30 21.43
-1188 -1168 -1186 -1187 -1189 -1188 52 27.82 2.32 21.63
-1190 -1183 -1188 -1190 -1181 -1190 53 27.3 2.27 21.22
-1192 -1191 -1188 -1193 -1177 -1192 54 26.78 2.23 20.82
-1187 -1189 -1176 -1189 -1188 -1187 55 28.08 2.34 21.83
-1176 -1198 -1257 -1264 -1265 -1176 56 30.94 2.58 24.05
-1255 -1272 -1269 -1254 -1269 -1255 57 10.4 0.87 8.09
-1265 -1270 -1157 -1157 -1196 -1265 58 7.8 0.65 6.06
-1215 -1221 -1215 -1229 -1226 -1215 59 20.8 1.73 16.17
-1252 -1253 -1264 -1283 -1273 -1252 60 11.18 0.93 8.69
-1272 -1275 -1274 -1259 -1272 -1272 61 5.98 0.50 4.65
-1266 -1278 -1268 -1277 -1276 -1266 62 7.54 0.63 5.86
-1279 -1279 -1261 -1275 -1267 -1279 63 4.16 0.35 3.23
-1276 -1275 -1276 -1276 -1264 -1276 64 4.94 0.41 3.84
-1280 -1265 -1280 -1274 -1280 -1280 65 3.9 0.32 3.03
-1271 -1273 -1276 -1258 -1281 -1271 66 6.24 0.52 4.85
-1268 -1282 -1281 -1265 -1266 -1268 67 7.02 0.58 5.46
-1283 -1274 -1275 -1267 -1280 -1283 68 3.12 0.26 2.43
-1257 -1267 -1270 -1257 -1264 -1257 69 9.88 0.82 7.68
-1263 -1278 -1268 -1284 -1283 -1263 70 8.32 0.69 6.47
-1270 -1290 -1283 -1274 -1278 -1270 71 6.5 0.54 5.05
-1272 -1279 -1265 -1281 -1281 -1272 72 5.98 0.50 4.65
-1274 -1274 -1273 -1270 -1274 -1274 73 5.46 0.45 4.24
-1255 -1269 -1271 -1269 -1274 -1255 74 10.4 0.87 8.09
-1254 -1263 -1255 -1238 -1250 -1254 75 10.66 0.89 8.29
-1250 -1241 -1242 -1243 -1239 -1250 76 11.7 0.97 9.10
-1245 -1232 -1248 -1246 -1244 -1245 77 13 1.08 10.11
-1247 -1242 -1248 -1231 -1240 -1247 78 12.48 1.04 9.70
-1246 -1239 -1248 -1235 -1243 -1246 79 12.74 1.06 9.90
-1245 -1242 -1247 -1231 -1251 -1245 80 13 1.08 10.11
-1231 -1245 -1238 -1242 -1243 -1231 81 16.64 1.39 12.94
-1244 -1242 -1229 -1239 -1246 -1244 82 13.26 1.10 10.31
-1242 -1242 -1231 -1244 -1241 -1242 83 13.78 1.15 10.71
-1241 -1232 -1247 -1243 -1238 -1241 84 14.04 1.17 10.92
-1239 -1244 -1247 -1235 -1244 -1239 85 14.56 1.21 11.32
-1240 -1244 -1231 -1244 -1237 -1240 86 14.3 1.19 11.12
-1241 -1231 -1249 -1244 -1241 -1241 87 14.04 1.17 10.92
-1244 -1244 -1244 -1237 -1241 -1244 88 13.26 1.10 10.31
-1241 -1243 -1237 -1246 -1230 -1241 89 14.04 1.17 10.92
-1243 -1237 -1245 -1229 -1251 -1243 90 13.52 1.13 10.51
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Vane Shear Raw Data 
Location 419 

50 feet below Lake Surface  
(Water Depth + Depth Below Mudline) 

 
 

 



  

1/8/5,retec,419/50 zero = -1295 calib = 0.26 in-lb/unit ft-lb Shear Strength, psf
-1289 -1294 -1281 -1292 -1290 -1289 1 1.56 0.13 1.21
-1279 -1294 -1289 -1291 -1291 -1279 2 4.16 0.35 3.23
-1287 -1290 -1279 -1293 -1294 -1287 3 2.08 0.17 1.62
-1291 -1295 -1277 -1291 -1293 -1291 4 1.04 0.09 0.81
-1296 -1295 -1284 -1291 -1286 -1296 5 -0.26 -0.02 -0.20
-1292 -1289 -1290 -1294 -1278 -1292 6 0.78 0.06 0.61
-1292 -1277 -1292 -1292 -1276 -1292 7 0.78 0.06 0.61
-1297 -1276 -1295 -1296 -1287 -1297 8 -0.52 -0.04 -0.40
-1292 -1283 -1290 -1279 -1293 -1292 9 0.78 0.06 0.61
-1278 -1292 -1292 -1281 -1294 -1278 10 4.42 0.37 3.44
-1280 -1293 -1291 -1287 -1293 -1280 11 3.9 0.32 3.03
-1291 -1294 -1278 -1293 -1291 -1291 12 1.04 0.09 0.81
-1291 -1292 -1293 -1292 -1278 -1291 13 1.04 0.09 0.81
-1292 -1277 -1289 -1283 -1292 -1292 14 0.78 0.06 0.61
-1278 -1291 -1298 -1293 -1295 -1278 15 4.42 0.37 3.44
-1294 -1293 -1285 -1287 -1278 -1294 16 0.26 0.02 0.20
-1293 -1277 -1293 -1292 -1289 -1293 17 0.52 0.04 0.40
-1281 -1294 -1291 -1284 -1295 -1281 18 3.64 0.30 2.83
-1290 -1290 -1283 -1292 -1278 -1290 19 1.3 0.11 1.01
-1295 -1278 -1294 -1284 -1292 -1295 20 0 0.00 0
-1279 -1293 -1284 -1292 -1288 -1279 21 4.16 0.35 3.23
-1292 -1286 -1292 -1287 -1291 -1292 22 0.78 0.06 0.61
-1291 -1289 -1294 -1294 -1296 -1291 23 1.04 0.09 0.81
-1277 -1291 -1288 -1296 -1292 -1277 24 4.68 0.39 3.64
-1292 -1289 -1293 -1289 -1287 -1292 25 0.78 0.06 0.61
-1291 -1291 -1277 -1263 -1256 -1291 26 1.04 0.09 0.81
-1247 -1250 -1238 -1240 -1232 -1247 27 12.48 1.04 9.70
-1227 -1236 -1222 -1221 -1215 -1227 28 17.68 1.47 13.74
-1190 -1195 -1192 -1168 -1181 -1190 29 27.3 2.27 21.22
-1176 -1167 -1167 -1161 -1139 -1176 30 30.94 2.58 24.05
-1138 -1148 -1133 -1134 -1132 -1138 31 40.82 3.40 31.73
-1124 -1117 -1119 -1102 -1118 -1124 32 44.46 3.70 34.56
-1116 -1116 -1119 -1120 -1103 -1116 33 46.54 3.88 36.18
-1112 -1115 -1097 -1104 -1108 -1112 34 47.58 3.96 36.99
-1088 -1103 -1104 -1093 -1100 -1088 35 53.82 4.48 41.84
-1105 -1102 -1104 -1092 -1106 -1105 36 49.4 4.12 38.41
-1105 -1100 -1103 -1100 -1099 -1105 37 49.4 4.12 38.41
-1094 -1098 -1098 -1094 -1100 -1094 38 52.26 4.35 40.63
-1097 -1106 -1106 -1091 -1102 -1097 39 51.48 4.29 40.02
-1102 -1086 -1095 -1081 -1097 -1102 40 50.18 4.18 39.01
-1103 -1085 -1095 -1084 -1100 -1103 41 49.92 4.16 38.81
-1103 -1087 -1104 -1104 -1091 -1103 42 49.92 4.16 38.81
-1100 -1099 -1084 -1098 -1098 -1100 43 50.7 4.22 39.42
-1084 -1103 -1099 -1111 -1108 -1084 44 54.86 4.57 42.65
-1100 -1110 -1108 -1109 -1107 -1100 45 50.7 4.22 39.42
-1103 -1099 -1105 -1088 -1104 -1103 46 49.92 4.16 38.81
-1106 -1102 -1111 -1094 -1114 -1106 47 49.14 4.09 38.20
-1112 -1115 -1113 -1108 -1108 -1112 48 47.58 3.96 36.99
-1102 -1107 -1108 -1115 -1115 -1102 49 50.18 4.18 39.01
-1103 -1121 -1109 -1120 -1114 -1103 50 49.92 4.16 38.81
-1112 -1119 -1096 -1106 -1092 -1112 51 47.58 3.96 36.99
-1107 -1110 -1108 -1117 -1106 -1107 52 48.88 4.07 38.00
-1126 -1125 -1126 -1127 -1116 -1126 53 43.94 3.66 34.16
-1122 -1115 -1120 -1118 -1111 -1122 54 44.98 3.75 34.97
-1124 -1125 -1126 -1131 -1119 -1124 55 44.46 3.70 34.56
-1137 -1136 -1122 -1130 -1115 -1137 56 41.08 3.42 31.94
-1121 -1128 -1109 -1127 -1126 -1121 57 45.24 3.77 35.17
-1119 -1132 -1133 -1138 -1140 -1119 58 45.76 3.81 35.58
-1133 -1136 -1135 -1125 -1131 -1133 59 42.12 3.51 32.75
-1132 -1127 -1134 -1122 -1139 -1132 60 42.38 3.53 32.95
-1142 -1133 -1147 -1136 -1138 -1142 61 39.78 3.31 30.93
-1136 -1145 -1142 -1145 -1132 -1136 62 41.34 3.44 32.14
-1140 -1142 -1129 -1137 -1138 -1140 63 40.3 3.36 31.33
-1127 -1144 -1141 -1141 -1138 -1127 64 43.68 3.64 33.96
-1139 -1136 -1138 -1126 -1141 -1139 65 40.56 3.38 31.53
-1146 -1138 -1149 -1156 -1135 -1146 66 38.74 3.23 30.12
-1136 -1141 -1142 -1135 -1141 -1136 67 41.34 3.44 32.14
-1141 -1133 -1141 -1130 -1150 -1141 68 40.04 3.34 31.13
-1147 -1135 -1151 -1143 -1152 -1147 69 38.48 3.21 29.92
-1147 -1144 -1220 -1267 -1270 -1147 70 38.48 3.21 29.92
-1266 -1272 -1255 -1273 -1271 -1266 71 7.54 0.63 5.86
-1278 -1277 -1276 -1285 -1271 -1278 72 4.42 0.37 3.44
-1279 -1136 -1086 -1089 -1117 -1279 73 4.16 0.35 3.23
-1148 -1149 -1163 -1176 -1173 -1148 74 38.22 3.18 29.71
-1169 -1186 -1230 -1226 -1244 -1169 75 32.76 2.73 25.47
-1234 -1248 -1241 -1248 -1245 -1234 76 15.86 1.32 12.33
-1250 -1240 -1249 -1249 -1250 -1250 77 11.7 0.97 9.10
-1240 -1251 -1251 -1253 -1248 -1240 78 14.3 1.19 11.12
-1250 -1246 -1252 -1252 -1248 -1250 79 11.7 0.97 9.10
-1249 -1249 -1251 -1248 -1251 -1249 80 11.96 1.00 9.30
-1251 -1251 -1246 -1250 -1238 -1251 81 11.44 0.95 8.89
-1250 -1247 -1250 -1239 -1250 -1250 82 11.7 0.97 9.10
-1243 -1252 -1246 -1253 -1250 -1243 83 13.52 1.13 10.51
-1253 -1255 -1246 -1254 -1239 -1253 84 10.92 0.91 8.49
-1250 -1238 -1255 -1252 -1246 -1250 85 11.7 0.97 9.10
-1247 -1252 -1252 -1243 -1253 -1247 86 12.48 1.04 9.70
-1240 -1255 -1244 -1254 -1253 -1240 87 14.3 1.19 11.12
-1255 -1251 -1252 -1251 -1237 -1255 88 10.4 0.87 8.09
-1256 -1244 -1251 -1238 -1249 -1256 89 10.14 0.84 7.88
-1249 -1252 -1252 -1255 -1252 -1249 90 11.96 1.00 9.30
-1238 -1250 -1242 -1250 -1243 -1238 91 14.82 1.23 11.52
-1249 -1239 -1256 -1238 -1251 -1249 92 11.96 1.00 9.30
-1247 -1250 -1239 -1254 -1241 -1247 93 12.48 1.04 9.70
-1250 -1244 -1253 -1251 -1236 -1250 94 11.7 0.97 9.10
-1248 -1226 -1239 -1239 -1227 -1248 95 12.22 1.02 9.50
-1223 -1208 -1221 -1214 -1211 -1223 96 18.72 1.56 14.55
-1219 -1211 -1214 -1216 -1201 -1219 97 19.76 1.65 15.36



-1211 -1208 -1210 -1214 -1204 -1211 98 21.84 1.82 16.98
-1215 -1214 -1213 -1211 -1214 -1215 99 20.8 1.73 16.17
-1209 -1221 -1214 -1196 -1202 -1209 100 22.36 1.86 17.38
-1213 -1203 -1199 -1207 -1199 -1213 101 21.32 1.78 16.57
-1201 -1211 -1216 -1207 -1214 -1201 102 24.44 2.04 19.00
-1215 -1199 -1206 -1208 -1210 -1215 103 20.8 1.73 16.17
-1207 -1212 -1212 -1210 -1213 -1207 104 22.88 1.91 17.79
-1209 -1215 -1210 -1199 -1206 -1209 105 22.36 1.86 17.38
-1213 -1211 -1207 -1214 -1213 -1213 106 21.32 1.78 16.57
-1198 -1210 -1214 -1211 -1204 -1198 107 25.22 2.10 19.61
-1215 -1209 -1211 -1211 -1217 -1215 108 20.8 1.73 16.17
-1197 -1199 -1198 -1201 -1204 -1197 109 25.48 2.12 19.81
-1202 -1203 -1206 -1215 -1217 -1202 110 24.18 2.01 18.80
-1197 -1199 -1199 -1201 -1210 -1197 111 25.48 2.12 19.81
-1217 -1214 -1199 -1205 -1212 -1217 112 20.28 1.69 15.77
-1215 -1208 -1211 -1216 -1215 -1215 113 20.8 1.73 16.17
-1214 -1214 -1220 -1199 -1208 -1214 114 21.06 1.75 16.37
-1210 -1215 -1215 -1199 -1209 -1210 115 22.1 1.84 17.18
-1212 -1214 -1208 -1213 -1216 -1212 116 21.58 1.80 16.78
-1203 -1230 -1275 -1262 -1279 -1203 117 23.92 1.99 18.60
-1266 -1277 -1278 -1272 -1272 -1266 118 7.54 0.63 5.86
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Vane Shear Raw Data 
Location 419 

52 feet below Lake Surface  
(Water Depth + Depth Below Mudline) 

 
 

 



  
 1/8/5,retec,419/52 zero = -1295 calib = 0.26 in-lb/unit ft-lb Shear Strength, psf

-1295 -1288 -1292 -1279 -1293 -1295 1 0 0.00 0
-1277 -1294 -1280 -1293 -1280 -1277 2 4.68 0.39 3.64
-1293 -1289 -1299 -1287 -1296 -1293 3 0.52 0.04 0.40
-1296 -1296 -1288 -1293 -1281 -1296 4 -0.26 -0.02 -0.20
-1296 -1282 -1294 -1288 -1293 -1296 5 -0.26 -0.02 -0.20
-1290 -1287 -1296 -1286 -1291 -1290 6 1.3 0.11 1.01
-1291 -1281 -1296 -1299 -1286 -1291 7 1.04 0.09 0.81
-1294 -1279 -1299 -1295 -1279 -1294 8 0.26 0.02 0.20
-1293 -1288 -1293 -1295 -1287 -1293 9 0.52 0.04 0.40
-1296 -1287 -1289 -1292 -1282 -1296 10 -0.26 -0.02 -0.20
-1292 -1281 -1299 -1296 -1280 -1292 11 0.78 0.06 0.61
-1292 -1278 -1292 -1297 -1291 -1292 12 0.78 0.06 0.61
-1291 -1292 -1293 -1286 -1294 -1291 13 1.04 0.09 0.81
-1285 -1289 -1290 -1268 -1267 -1285 14 2.6 0.22 2.02
-1250 -1262 -1248 -1235 -1234 -1250 15 11.7 0.97 9.10
-1227 -1222 -1194 -1188 -1155 -1227 16 17.68 1.47 13.74
-1145 -1152 -1143 -1140 -1142 -1145 17 39 3.25 30.32
-1123 -1121 -1113 -1094 -1104 -1123 18 44.72 3.73 34.77
-1102 -1095 -1099 -1096 -1070 -1102 19 50.18 4.18 39.01
-1075 -1068 -1066 -1067 -1052 -1075 20 57.2 4.76 44.47
-1060 -1050 -1056 -1047 -1052 -1060 21 61.1 5.09 47.50
-1046 -1029 -1033 -1016 -1031 -1046 22 64.74 5.39 50.33
-1031 -1021 -1028 -1016 -1031 -1031 23 68.64 5.72 53.36
-1030 -1024 -1025 -1004 -1020 -1030 24 68.9 5.74 53.56
-1023 -1015 -1021 -1005 -1011 -1023 25 70.72 5.89 54.98
-1012 -1011 -1015 -999 -1008 -1012 26 73.58 6.13 57.20
-1005 -1008 -1011 -1011 -1012 -1005 27 75.4 6.28 58.62
-1008 -1013 -1013 -1011 -1013 -1008 28 74.62 6.22 58.01
-1004 -1006 -1011 -1004 -1009 -1004 29 75.66 6.30 58.82
-998 -1000 -1000 -990 -995 -998 30 77.22 6.43 60.03
-997 -993 -990 -974 -991 -997 31 77.48 6.45 60.24
-989 -978 -994 -987 -990 -989 32 79.56 6.63 61.85
-990 -987 -998 -1001 -979 -990 33 79.3 6.61 61.65
-994 -992 -982 -994 -981 -994 34 78.26 6.52 60.84
-997 -998 -995 -1001 -996 -997 35 77.48 6.45 60.24
-999 -995 -999 -998 -996 -999 36 76.96 6.41 59.83

-1006 -1001 -1005 -1009 -996 -1006 37 75.14 6.26 58.42
-1006 -1010 -1000 -1011 -1005 -1006 38 75.14 6.26 58.42
-998 -1009 -1007 -1014 -1021 -998 39 77.22 6.43 60.03

-1009 -1017 -1019 -1006 -1023 -1009 40 74.36 6.19 57.81
-1023 -1005 -1021 -1020 -1012 -1023 41 70.72 5.89 54.98
-1020 -1027 -1010 -1025 -1021 -1020 42 71.5 5.96 55.59
-1012 -1027 -1031 -1023 -1028 -1012 43 73.58 6.13 57.20
-1029 -1015 -1033 -1035 -1016 -1029 44 69.16 5.76 53.77
-1027 -1029 -1031 -1034 -1037 -1027 45 69.68 5.80 54.17
-1037 -1018 -1033 -1029 -1029 -1037 46 67.08 5.59 52.15
-1033 -1040 -1021 -1035 -1035 -1033 47 68.12 5.67 52.96
-1038 -1024 -1039 -1041 -1024 -1038 48 66.82 5.57 51.95
-1031 -1039 -1044 -1025 -1044 -1031 49 68.64 5.72 53.36
-1043 -1044 -1034 -1041 -1044 -1043 50 65.52 5.46 50.94
-1037 -1040 -1042 -1041 -1040 -1037 51 67.08 5.59 52.15
-1046 -1043 -1042 -1046 -1049 -1046 52 64.74 5.39 50.33
-1049 -1032 -1047 -1051 -1033 -1049 53 63.96 5.33 49.72
-1034 -1048 -1055 -1034 -1048 -1034 54 67.86 5.65 52.76
-1048 -1048 -1045 -1054 -1048 -1048 55 64.22 5.35 49.93
-1037 -1050 -1052 -1048 -1053 -1037 56 67.08 5.59 52.15
-1050 -1051 -1055 -1038 -1054 -1050 57 63.7 5.31 49.52
-1056 -1040 -1062 -1054 -1045 -1056 58 62.14 5.18 48.31
-1057 -1059 -1052 -1055 -1043 -1057 59 61.88 5.15 48.11
-1059 -1118 -1164 -1180 -1180 -1059 60 61.36 5.11 47.70
-1175 -1180 -1182 -1181 -1184 -1175 61 31.2 2.60 24.26
-1180 -1183 -1184 -1182 -1192 -1180 62 29.9 2.49 23.25
-1183 -1185 -1187 -1129 -985 -1183 63 29.12 2.43 22.64
-1002 -1022 -1061 -1085 -1105 -1002 64 76.18 6.35 59.22
-1120 -1131 -1156 -1162 -1234 -1120 65 45.5 3.79 35.37
-1228 -1249 -1246 -1236 -1249 -1228 66 17.42 1.45 13.54
-1233 -1242 -1247 -1235 -1245 -1233 67 16.12 1.34 12.53
-1238 -1250 -1254 -1240 -1254 -1238 68 14.82 1.23 11.52
-1240 -1250 -1246 -1236 -1232 -1240 69 14.3 1.19 11.12
-1249 -1249 -1250 -1257 -1248 -1249 70 11.96 1.00 9.30
-1251 -1249 -1247 -1247 -1236 -1251 71 11.44 0.95 8.89
-1249 -1238 -1256 -1255 -1239 -1249 72 11.96 1.00 9.30
-1249 -1236 -1249 -1244 -1238 -1249 73 11.96 1.00 9.30
-1249 -1235 -1255 -1253 -1248 -1249 74 11.96 1.00 9.30
-1249 -1250 -1252 -1249 -1243 -1249 75 11.96 1.00 9.30
-1247 -1237 -1255 -1255 -1246 -1247 76 12.48 1.04 9.70
-1256 -1239 -1252 -1252 -1246 -1256 77 10.14 0.84 7.88
-1246 -1244 -1255 -1244 -1255 -1246 78 12.74 1.06 9.90
-1239 -1255 -1251 -1248 -1252 -1239 79 14.56 1.21 11.32
-1251 -1251 -1242 -1251 -1239 -1251 80 11.44 0.95 8.89
-1254 -1241 -1253 -1252 -1251 -1254 81 10.66 0.89 8.29
-1247 -1251 -1251 -1243 -1254 -1247 82 12.48 1.04 9.70
-1252 -1254 -1242 -1254 -1237 -1252 83 11.18 0.93 8.69
-1250 -1238 -1252 -1239 -1252 -1250 84 11.7 0.97 9.10
-1243 -1258 -1239 -1254 -1242 -1243 85 13.52 1.13 10.51
-1256 -1239 -1252 -1241 -1253 -1256 86 10.14 0.84 7.88
-1240 -1251 -1244 -1255 -1251 -1240 87 14.3 1.19 11.12
-1248 -1250 -1253 -1257 -1253 -1248 88 12.22 1.02 9.50
-1246 -1256 -1251 -1249 -1245 -1246 89 12.74 1.06 9.90
-1248 -1236 -1248 -1245 -1241 -1248 90 12.22 1.02 9.50
-1224 -1227 -1199 -1189 -1192 -1224 91 18.46 1.54 14.35
-1190 -1187 -1168 -1180 -1173 -1190 92 27.3 2.27 21.22
-1173 -1162 -1175 -1175 -1173 -1173 93 31.72 2.64 24.66
-1172 -1176 -1179 -1177 -1161 -1172 94 31.98 2.66 24.86
-1162 -1177 -1173 -1170 -1178 -1162 95 34.58 2.88 26.88
-1176 -1178 -1165 -1178 -1179 -1176 96 30.94 2.58 24.05
-1182 -1171 -1178 -1167 -1177 -1182 97 29.38 2.45 22.84



-1177 -1171 -1179 -1183 -1165 -1177 98 30.68 2.56 23.85
-1178 -1178 -1172 -1179 -1164 -1178 99 30.42 2.53 23.65
-1179 -1183 -1167 -1181 -1165 -1179 100 30.16 2.51 23.45
-1175 -1178 -1165 -1181 -1175 -1175 101 31.2 2.60 24.26
-1165 -1179 -1173 -1178 -1179 -1165 102 33.8 2.82 26.28
-1177 -1180 -1180 -1165 -1179 -1177 103 30.68 2.56 23.85
-1180 -1169 -1176 -1183 -1168 -1180 104 29.9 2.49 23.25
-1183 -1181 -1175 -1182 -1168 -1183 105 29.12 2.43 22.64
-1184 -1182 -1168 -1179 -1164 -1184 106 28.86 2.40 22.44
-1181 -1182 -1174 -1179 -1166 -1181 107 29.64 2.47 23.04
-1182 -1186 -1168 -1184 -1166 -1182 108 29.38 2.45 22.84

K = 0.107148
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Vane Shear Raw Data 
Location 419 

54 feet below Lake Surface  
(Water Depth + Depth Below Mudline) 

 



  

1/8/5,retec,419/54 zero = -1295 calib = 0.26 in-lb/unit ft-lb Shear Strength, psf
-1298 -1300 -1294 -1301 -1285 -1298 1 -0.78 -0.06 -0.61
-1297 -1294 -1298 -1301 -1292 -1297 2 -0.52 -0.04 -0.40
-1299 -1300 -1297 -1293 -1303 -1299 3 -1.04 -0.09 -0.81
-1300 -1306 -1287 -1301 -1284 -1300 4 -1.3 -0.11 -1.01
-1296 -1287 -1297 -1289 -1302 -1296 5 -0.26 -0.02 -0.20
-1286 -1299 -1294 -1299 -1297 -1286 6 2.34 0.19 1.82
-1296 -1291 -1300 -1303 -1302 -1296 7 -0.26 -0.02 -0.20
-1285 -1305 -1292 -1287 -1300 -1285 8 2.6 0.22 2.02
-1294 -1300 -1296 -1296 -1292 -1294 9 0.26 0.02 0.20
-1297 -1298 -1298 -1299 -1298 -1297 10 -0.52 -0.04 -0.40
-1298 -1294 -1302 -1296 -1307 -1298 11 -0.78 -0.06 -0.61
-1288 -1300 -1288 -1295 -1285 -1288 12 1.82 0.15 1.41
-1302 -1301 -1299 -1301 -1294 -1302 13 -1.82 -0.15 -1.41
-1298 -1297 -1299 -1286 -1302 -1298 14 -0.78 -0.06 -0.61
-1299 -1299 -1297 -1300 -1303 -1299 15 -1.04 -0.09 -0.81
-1287 -1302 -1283 -1295 -1279 -1287 16 2.08 0.17 1.62
-1292 -1290 -1295 -1276 -1282 -1292 17 0.78 0.06 0.61
-1280 -1277 -1270 -1271 -1248 -1280 18 3.9 0.32 3.03
-1244 -1248 -1261 -1255 -1261 -1244 19 13.26 1.10 10.31
-1272 -1264 -1274 -1272 -1263 -1272 20 5.98 0.50 4.65
-1259 -1271 -1268 -1267 -1267 -1259 21 9.36 0.78 7.28
-1268 -1268 -1262 -1269 -1259 -1268 22 7.02 0.58 5.46
-1272 -1266 -1269 -1261 -1271 -1272 23 5.98 0.50 4.65
-1269 -1269 -1260 -1283 -1273 -1269 24 6.76 0.56 5.26
-1287 -1271 -1282 -1281 -1286 -1287 25 2.08 0.17 1.62
-1265 -1270 -1236 -1228 -1201 -1265 26 7.8 0.65 6.06
-1191 -1172 -1176 -1173 -1152 -1191 27 27.04 2.25 21.02
-1144 -1154 -1144 -1119 -1121 -1144 28 39.26 3.27 30.52
-1121 -1103 -1090 -1089 -1072 -1121 29 45.24 3.77 35.17
-1053 -1059 -1051 -1043 -1044 -1053 30 62.92 5.24 48.92
-1042 -1026 -1033 -1023 -1022 -1042 31 65.78 5.48 51.14
-1015 -1016 -1002 -1004 -993 -1015 32 72.8 6.06 56.60
-980 -990 -991 -981 -981 -980 33 81.9 6.82 63.67
-983 -980 -982 -969 -981 -983 34 81.12 6.76 63.07
-983 -966 -983 -973 -977 -983 35 81.12 6.76 63.07
-972 -964 -970 -969 -957 -972 36 83.98 7.00 65.29
-970 -969 -960 -974 -966 -970 37 84.5 7.04 65.69
-956 -970 -962 -967 -973 -956 38 88.14 7.34 68.52
-963 -968 -971 -956 -972 -963 39 86.32 7.19 67.11
-973 -967 -970 -972 -961 -973 40 83.72 6.97 65.09
-975 -974 -971 -975 -962 -975 41 83.2 6.93 64.68
-971 -974 -959 -980 -975 -971 42 84.24 7.02 65.49
-963 -982 -973 -979 -982 -963 43 86.32 7.19 67.11
-976 -986 -990 -973 -987 -976 44 82.94 6.91 64.48
-990 -976 -989 -988 -991 -990 45 79.3 6.61 61.65
-987 -993 -981 -992 -990 -987 46 80.08 6.67 62.26
-978 -992 -993 -997 -998 -978 47 82.42 6.87 64.08
-999 -995 -997 -994 -1008 -999 48 76.96 6.41 59.83

-1003 -1007 -995 -1007 -999 -1003 49 75.92 6.32 59.02
-994 -999 -999 -1003 -1008 -994 50 78.26 6.52 60.84

-1009 -1005 -1009 -1007 -1014 -1009 51 74.36 6.19 57.81
-1017 -1017 -1025 -1026 -1013 -1017 52 72.28 6.02 56.19
-1012 -1027 -1023 -1026 -1028 -1012 53 73.58 6.13 57.20
-1025 -1014 -1034 -1024 -1036 -1025 54 70.2 5.85 54.58
-1036 -1035 -1024 -1035 -1032 -1036 55 67.34 5.61 52.35
-1030 -1035 -1039 -1032 -1031 -1030 56 68.9 5.74 53.56
-1036 -1036 -1022 -1038 -1043 -1036 57 67.34 5.61 52.35
-1037 -1035 -1039 -1035 -1042 -1037 58 67.08 5.59 52.15
-1041 -1038 -1028 -1041 -1040 -1041 59 66.04 5.50 51.34
-1044 -1031 -1045 -1045 -1036 -1044 60 65.26 5.44 50.74
-1044 -1052 -1036 -1048 -1057 -1044 61 65.26 5.44 50.74
-1097 -1210 -1213 -1220 -1227 -1097 62 51.48 4.29 40.02
-1241 -1239 -1274 -1269 -1191 -1241 63 14.04 1.17 10.92
-998 -964 -989 -1016 -1045 -998 64 77.22 6.43 60.03

-1085 -1091 -1094 -1151 -1155 -1085 65 54.6 4.55 42.45
-1167 -1229 -1231 -1234 -1237 -1167 66 33.28 2.77 25.87
-1240 -1225 -1242 -1232 -1241 -1240 67 14.3 1.19 11.12
-1224 -1236 -1224 -1242 -1241 -1224 68 18.46 1.54 14.35
-1242 -1237 -1246 -1246 -1241 -1242 69 13.78 1.15 10.71
-1236 -1245 -1242 -1243 -1247 -1236 70 15.34 1.28 11.93
-1253 -1245 -1271 -1262 -1257 -1253 71 10.92 0.91 8.49
-1241 -1257 -1250 -1253 -1259 -1241 72 14.04 1.17 10.92
-1255 -1245 -1254 -1248 -1254 -1255 73 10.4 0.87 8.09
-1244 -1254 -1237 -1254 -1237 -1244 74 13.26 1.10 10.31
-1251 -1249 -1253 -1250 -1248 -1251 75 11.44 0.95 8.89
-1254 -1249 -1252 -1243 -1255 -1254 76 10.66 0.89 8.29
-1251 -1254 -1255 -1253 -1256 -1251 77 11.44 0.95 8.89
-1248 -1250 -1252 -1254 -1254 -1248 78 12.22 1.02 9.50
-1254 -1242 -1250 -1241 -1254 -1254 79 10.66 0.89 8.29
-1249 -1253 -1250 -1257 -1255 -1249 80 11.96 1.00 9.30
-1243 -1259 -1249 -1253 -1250 -1243 81 13.52 1.13 10.51
-1254 -1240 -1249 -1244 -1255 -1254 82 10.66 0.89 8.29
-1241 -1252 -1241 -1258 -1254 -1241 83 14.04 1.17 10.92
-1253 -1244 -1247 -1248 -1235 -1253 84 10.92 0.91 8.49
-1227 -1228 -1209 -1194 -1185 -1227 85 17.68 1.47 13.74
-1172 -1183 -1186 -1176 -1182 -1172 86 31.98 2.66 24.86
-1182 -1171 -1182 -1180 -1177 -1182 87 29.38 2.45 22.84
-1179 -1181 -1165 -1178 -1181 -1179 88 30.16 2.51 23.45
-1181 -1176 -1181 -1179 -1174 -1181 89 29.64 2.47 23.04
-1183 -1180 -1178 -1179 -1164 -1183 90 29.12 2.43 22.64
-1176 -1176 -1160 -1177 -1175 -1176 91 30.94 2.58 24.05
-1165 -1179 -1170 -1181 -1178 -1165 92 33.8 2.82 26.28
-1176 -1181 -1185 -1169 -1185 -1176 93 30.94 2.58 24.05
-1184 -1172 -1183 -1177 -1180 -1184 94 28.86 2.40 22.44
-1183 -1182 -1181 -1183 -1168 -1183 95 29.12 2.43 22.64
-1183 -1187 -1174 -1183 -1169 -1183 96 29.12 2.43 22.64
-1177 -1186 -1169 -1179 -1184 -1177 97 30.68 2.56 23.85



-1169 -1180 -1185 -1180 -1183 -1169 98 32.76 2.73 25.47
-1181 -1180 -1185 -1175 -1185 -1181 99 29.64 2.47 23.04
-1178 -1184 -1185 -1184 -1184 -1178 100 30.42 2.53 23.65
-1177 -1180 -1177 -1179 -1181 -1177 101 30.68 2.56 23.85
-1166 -1185 -1169 -1183 -1179 -1166 102 33.54 2.79 26.07
-1173 -1184 -1169 -1182 -1178 -1173 103 31.72 2.64 24.66
-1170 -1184 -1170 -1185 -1181 -1170 104 32.5 2.71 25.27
-1169 -1187 -1179 -1181 -1185 -1169 105 32.76 2.73 25.47

K = 0.107148
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Vane Shear Summary 
Location 420 
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Vane Shear Raw Data 
Location 420 

43 feet below Lake Surface  
(Water Depth + Depth Below Mudline) 

 
 

 

 



  

1/8/5,retec,420/43 zero = -1295 calib = 0.26 in-lb/unit ft-lb Shear Strength, psf
-1287 -1292 -1284 -1296 -1281 -1287 1 2.08 0.17 1.62
-1292 -1282 -1291 -1284 -1300 -1292 2 0.78 0.06 0.61
-1296 -1291 -1296 -1292 -1295 -1296 3 -0.26 -0.02 -0.20
-1283 -1294 -1281 -1292 -1282 -1283 4 3.12 0.26 2.43
-1302 -1293 -1296 -1295 -1293 -1302 5 -1.82 -0.15 -1.41
-1293 -1285 -1293 -1284 -1298 -1293 6 0.52 0.04 0.40
-1285 -1291 -1280 -1292 -1281 -1285 7 2.6 0.22 2.02
-1295 -1281 -1298 -1296 -1294 -1295 8 0 0.00 0.00
-1287 -1280 -1296 -1292 -1298 -1287 9 2.08 0.17 1.62
-1281 -1298 -1297 -1281 -1295 -1281 10 3.64 0.30 2.83
-1280 -1298 -1290 -1294 -1296 -1280 11 3.9 0.32 3.03
-1299 -1299 -1284 -1296 -1279 -1299 12 -1.04 -0.09 -0.81
-1295 -1292 -1299 -1285 -1300 -1295 13 0 0.00 0.00
-1295 -1295 -1295 -1295 -1292 -1295 14 0 0.00 0.00
-1278 -1295 -1279 -1293 -1289 -1278 15 4.42 0.37 3.44
-1297 -1282 -1296 -1291 -1296 -1297 16 -0.52 -0.04 -0.40
-1278 -1297 -1285 -1294 -1290 -1278 17 4.42 0.37 3.44
-1290 -1274 -1285 -1280 -1282 -1290 18 1.3 0.11 1.01
-1263 -1277 -1277 -1260 -1274 -1263 19 8.32 0.69 6.47
-1252 -1265 -1257 -1252 -1262 -1252 20 11.18 0.93 8.69
-1258 -1262 -1246 -1261 -1256 -1258 21 9.62 0.80 7.48
-1257 -1257 -1251 -1253 -1241 -1257 22 9.88 0.82 7.68
-1253 -1241 -1254 -1248 -1261 -1253 23 10.92 0.91 8.49
-1240 -1257 -1247 -1258 -1253 -1240 24 14.3 1.19 11.12
-1252 -1240 -1253 -1241 -1256 -1252 25 11.18 0.93 8.69
-1252 -1256 -1250 -1251 -1254 -1252 26 11.18 0.93 8.69
-1257 -1243 -1254 -1239 -1253 -1257 27 9.88 0.82 7.68
-1248 -1253 -1239 -1253 -1255 -1248 28 12.22 1.02 9.50
-1258 -1240 -1256 -1241 -1256 -1258 29 9.62 0.80 7.48
-1255 -1258 -1260 -1258 -1261 -1255 30 10.4 0.87 8.09
-1246 -1252 -1242 -1254 -1248 -1246 31 12.74 1.06 9.90
-1252 -1261 -1252 -1258 -1257 -1252 32 11.18 0.93 8.69
-1256 -1245 -1257 -1249 -1255 -1256 33 10.14 0.84 7.88
-1258 -1254 -1253 -1251 -1258 -1258 34 9.62 0.80 7.48
-1256 -1254 -1261 -1242 -1253 -1256 35 10.14 0.84 7.88
-1261 -1241 -1263 -1260 -1259 -1261 36 8.84 0.74 6.87
-1262 -1259 -1253 -1260 -1243 -1262 37 8.58 0.71 6.67
-1253 -1253 -1240 -1260 -1248 -1253 38 10.92 0.91 8.49
-1258 -1262 -1257 -1256 -1245 -1258 39 9.62 0.80 7.48
-1257 -1265 -1250 -1259 -1242 -1257 40 9.88 0.82 7.68
-1256 -1264 -1253 -1259 -1246 -1256 41 10.14 0.84 7.88
-1259 -1258 -1263 -1255 -1260 -1259 42 9.36 0.78 7.28
-1256 -1260 -1248 -1259 -1246 -1256 43 10.14 0.84 7.88
-1260 -1261 -1258 -1246 -1259 -1260 44 9.1 0.76 7.07
-1250 -1259 -1245 -1262 -1245 -1250 45 11.7 0.97 9.10
-1260 -1256 -1274 -1261 -1280 -1260 46 9.1 0.76 7.07
-1283 -1291 -1276 -1286 -1277 -1283 47 3.12 0.26 2.43
-1287 -1288 -1296 -1282 -1295 -1287 48 2.08 0.17 1.62
-1290 -1286 -1251 -1250 -1236 -1290 49 1.3 0.11 1.01
-1250 -1246 -1252 -1240 -1255 -1250 50 11.7 0.97 9.10
-1255 -1259 -1253 -1263 -1258 -1255 51 10.4 0.87 8.09
-1274 -1272 -1276 -1270 -1279 -1274 52 5.46 0.45 4.24
-1276 -1278 -1265 -1278 -1263 -1276 53 4.94 0.41 3.84
-1279 -1263 -1278 -1273 -1281 -1279 54 4.16 0.35 3.23
-1266 -1282 -1280 -1273 -1275 -1266 55 7.54 0.63 5.86
-1272 -1281 -1265 -1278 -1277 -1272 56 5.98 0.50 4.65
-1282 -1275 -1280 -1278 -1274 -1282 57 3.38 0.28 2.63
-1277 -1280 -1277 -1274 -1282 -1277 58 4.68 0.39 3.64
-1278 -1281 -1277 -1280 -1273 -1278 59 4.42 0.37 3.44
-1277 -1277 -1281 -1272 -1277 -1277 60 4.68 0.39 3.64
-1270 -1282 -1266 -1280 -1267 -1270 61 6.5 0.54 5.05
-1282 -1273 -1278 -1273 -1281 -1282 62 3.38 0.28 2.63
-1285 -1264 -1280 -1266 -1280 -1285 63 2.6 0.22 2.02
-1281 -1274 -1282 -1265 -1281 -1281 64 3.64 0.30 2.83
-1278 -1277 -1279 -1271 -1280 -1278 65 4.42 0.37 3.44
-1281 -1275 -1284 -1267 -1277 -1281 66 3.64 0.30 2.83
-1284 -1265 -1283 -1280 -1282 -1284 67 2.86 0.24 2.22
-1278 -1279 -1281 -1274 -1254 -1278 68 4.42 0.37 3.44
-1269 -1268 -1263 -1274 -1262 -1269 69 6.76 0.56 5.26
-1265 -1266 -1271 -1267 -1270 -1265 70 7.8 0.65 6.06
-1276 -1269 -1274 -1274 -1270 -1276 71 4.94 0.41 3.84
-1264 -1270 -1271 -1269 -1269 -1264 72 8.06 0.67 6.27
-1275 -1268 -1272 -1272 -1262 -1275 73 5.2 0.43 4.04
-1271 -1272 -1271 -1266 -1270 -1271 74 6.24 0.52 4.85
-1271 -1276 -1266 -1274 -1258 -1271 75 6.24 0.52 4.85
-1271 -1272 -1270 -1272 -1272 -1271 76 6.24 0.52 4.85
-1259 -1272 -1258 -1268 -1271 -1259 77 9.36 0.78 7.28
-1271 -1274 -1259 -1269 -1263 -1271 78 6.24 0.52 4.85
-1272 -1257 -1272 -1273 -1269 -1272 79 5.98 0.50 4.65
-1273 -1271 -1273 -1258 -1273 -1273 80 5.72 0.48 4.45
-1265 -1274 -1258 -1272 -1258 -1265 81 7.8 0.65 6.06
-1275 -1260 -1275 -1259 -1268 -1275 82 5.2 0.43 4.04
-1274 -1272 -1280 -1267 -1278 -1274 83 5.46 0.45 4.24
-1278 -1283 -1265 -1278 -1278 -1278 84 4.42 0.37 3.44
-1279 -1265 -1280 -1273 -1284 -1279 85 4.16 0.35 3.23
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Vane Shear Raw Data 
Location 420 

45 feet below Lake Surface  
(Water Depth + Depth Below Mudline) 

 
 



  

1/8/5,retec,420/45 zero = -1295 calib = 0.26 in-lb/unit ft-lb Shear Strength, psf
-1300 -1299 -1300 -1300 -1295 -1300 1 -1.3 -0.11 -1.01
-1301 -1289 -1300 -1285 -1297 -1301 2 -1.56 -0.13 -1.21
-1291 -1301 -1285 -1299 -1290 -1291 3 1.04 0.09 0.81
-1304 -1287 -1301 -1301 -1299 -1304 4 -2.34 -0.19 -1.82
-1289 -1301 -1295 -1298 -1302 -1289 5 1.56 0.13 1.21
-1300 -1300 -1301 -1299 -1287 -1300 6 -1.3 -0.11 -1.01
-1300 -1290 -1302 -1291 -1299 -1300 7 -1.3 -0.11 -1.01
-1284 -1302 -1302 -1293 -1298 -1284 8 2.86 0.24 2.22
-1285 -1301 -1300 -1291 -1301 -1285 9 2.6 0.22 2.02
-1293 -1299 -1287 -1301 -1298 -1293 10 0.52 0.04 0.40
-1302 -1302 -1286 -1301 -1300 -1302 11 -1.82 -0.15 -1.41
-1300 -1298 -1288 -1296 -1300 -1300 12 -1.3 -0.11 -1.01
-1300 -1301 -1294 -1298 -1285 -1300 13 -1.3 -0.11 -1.01
-1301 -1285 -1295 -1297 -1295 -1301 14 -1.56 -0.13 -1.21
-1298 -1285 -1292 -1275 -1279 -1298 15 -0.78 -0.06 -0.61
-1265 -1254 -1246 -1224 -1227 -1265 16 7.8 0.65 6.06
-1214 -1215 -1196 -1201 -1190 -1214 17 21.06 1.75 16.37
-1189 -1188 -1177 -1181 -1162 -1189 18 27.56 2.30 21.43
-1165 -1171 -1157 -1170 -1166 -1165 19 33.8 2.82 26.28
-1155 -1167 -1151 -1161 -1155 -1155 20 36.4 3.03 28.30
-1147 -1159 -1142 -1154 -1152 -1147 21 38.48 3.21 29.92
-1140 -1156 -1149 -1159 -1157 -1140 22 40.3 3.36 31.33
-1159 -1151 -1159 -1150 -1160 -1159 23 35.36 2.95 27.49
-1164 -1158 -1163 -1162 -1148 -1164 24 34.06 2.84 26.48
-1160 -1161 -1146 -1160 -1158 -1160 25 35.1 2.92 27.29
-1149 -1166 -1149 -1168 -1159 -1149 26 37.96 3.16 29.51
-1153 -1168 -1162 -1171 -1170 -1153 27 36.92 3.08 28.70
-1163 -1169 -1168 -1152 -1167 -1163 28 34.32 2.86 26.68
-1167 -1151 -1170 -1168 -1171 -1167 29 33.28 2.77 25.87
-1172 -1166 -1172 -1171 -1156 -1172 30 31.98 2.66 24.86
-1171 -1177 -1163 -1175 -1175 -1171 31 32.24 2.69 25.06
-1174 -1162 -1178 -1172 -1170 -1174 32 31.46 2.62 24.46
-1173 -1176 -1169 -1181 -1165 -1173 33 31.72 2.64 24.66
-1164 -1177 -1169 -1181 -1179 -1164 34 34.06 2.84 26.48
-1176 -1181 -1179 -1173 -1178 -1176 35 30.94 2.58 24.05
-1185 -1184 -1164 -1176 -1182 -1185 36 28.6 2.38 22.23
-1185 -1168 -1180 -1183 -1165 -1185 37 28.6 2.38 22.23
-1176 -1181 -1170 -1176 -1180 -1176 38 30.94 2.58 24.05
-1180 -1170 -1185 -1186 -1176 -1180 39 29.9 2.49 23.25
-1184 -1186 -1173 -1188 -1185 -1184 40 28.86 2.40 22.44
-1186 -1170 -1185 -1193 -1173 -1186 41 28.34 2.36 22.03
-1177 -1186 -1188 -1174 -1194 -1177 42 30.68 2.56 23.85
-1175 -1179 -1194 -1197 -1177 -1175 43 31.2 2.60 24.26
-1178 -1190 -1191 -1176 -1188 -1178 44 30.42 2.53 23.65
-1189 -1190 -1180 -1192 -1194 -1189 45 27.56 2.30 21.43
-1197 -1177 -1198 -1194 -1181 -1197 46 25.48 2.12 19.81
-1178 -1193 -1193 -1182 -1201 -1178 47 30.42 2.53 23.65
-1179 -1197 -1199 -1200 -1200 -1179 48 30.16 2.51 23.45
-1203 -1197 -1181 -1191 -1193 -1203 49 23.92 1.99 18.60
-1194 -1178 -1192 -1193 -1183 -1194 50 26.26 2.19 20.42
-1179 -1193 -1196 -1182 -1193 -1179 51 30.16 2.51 23.45
-1196 -1198 -1188 -1197 -1189 -1196 52 25.74 2.14 20.01
-1196 -1185 -1182 -1199 -1186 -1196 53 25.74 2.14 20.01
-1198 -1192 -1194 -1200 -1269 -1198 54 25.22 2.10 19.61
-1269 -1287 -1286 -1269 -1286 -1269 55 6.76 0.56 5.26
-1269 -1285 -1286 -1272 -1284 -1269 56 6.76 0.56 5.26
-1282 -1228 -1140 -1172 -1177 -1282 57 3.38 0.28 2.63
-1193 -1196 -1202 -1213 -1228 -1193 58 26.52 2.21 20.62
-1221 -1255 -1246 -1251 -1272 -1221 59 19.24 1.60 14.96
-1267 -1263 -1272 -1276 -1265 -1267 60 7.28 0.61 5.66
-1277 -1274 -1270 -1277 -1275 -1277 61 4.68 0.39 3.64
-1274 -1278 -1274 -1258 -1276 -1274 62 5.46 0.45 4.24
-1283 -1275 -1281 -1282 -1265 -1283 63 3.12 0.26 2.43
-1284 -1282 -1264 -1280 -1276 -1284 64 2.86 0.24 2.22
-1277 -1284 -1281 -1276 -1286 -1277 65 4.68 0.39 3.64
-1268 -1284 -1283 -1270 -1279 -1268 66 7.02 0.58 5.46
-1277 -1263 -1284 -1281 -1267 -1277 67 4.68 0.39 3.64
-1285 -1284 -1270 -1282 -1283 -1285 68 2.6 0.22 2.02
-1279 -1281 -1264 -1284 -1284 -1279 69 4.16 0.35 3.23
-1282 -1282 -1267 -1285 -1283 -1282 70 3.38 0.28 2.63
-1279 -1277 -1263 -1281 -1282 -1279 71 4.16 0.35 3.23
-1282 -1283 -1273 -1283 -1272 -1282 72 3.38 0.28 2.63
-1279 -1264 -1282 -1277 -1277 -1279 73 4.16 0.35 3.23
-1266 -1282 -1286 -1276 -1286 -1266 74 7.54 0.63 5.86
-1293 -1291 -1269 -1286 -1287 -1293 75 0.52 0.04 0.40
-1287 -1281 -1265 -1272 -1255 -1287 76 2.08 0.17 1.62
-1263 -1243 -1253 -1246 -1230 -1263 77 8.32 0.69 6.47
-1244 -1229 -1242 -1246 -1240 -1244 78 13.26 1.10 10.31
-1241 -1241 -1244 -1233 -1249 -1241 79 14.04 1.17 10.92
-1233 -1247 -1241 -1246 -1243 -1233 80 16.12 1.34 12.53
-1247 -1244 -1236 -1244 -1246 -1247 81 12.48 1.04 9.70
-1245 -1237 -1251 -1247 -1239 -1245 82 13 1.08 10.11
-1246 -1238 -1247 -1234 -1247 -1246 83 12.74 1.06 9.90
-1233 -1247 -1236 -1251 -1248 -1233 84 16.12 1.34 12.53
-1249 -1241 -1246 -1246 -1245 -1249 85 11.96 1.00 9.30
-1245 -1248 -1250 -1243 -1251 -1245 86 13 1.08 10.11
-1249 -1248 -1242 -1248 -1239 -1249 87 11.96 1.00 9.30
-1244 -1248 -1249 -1252 -1249 -1244 88 13.26 1.10 10.31
-1248 -1238 -1252 -1230 -1247 -1248 89 12.22 1.02 9.50
-1248 -1253 -1251 -1244 -1254 -1248 90 12.22 1.02 9.50
-1240 -1250 -1250 -1262 -1271 -1240 91 14.3 1.19 11.12
-1264 -1278 -1262 -1275 -1267 -1264 92 8.06 0.67 6.27
-1262 -1273 -1261 -1279 -1271 -1262 93 8.58 0.71 6.67
-1264 -1273 -1259 -1276 -1263 -1264 94 8.06 0.67 6.27
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Vane Shear Raw Data 
Location 420 

47 feet below Lake Surface  
(Water Depth + Depth Below Mudline) 

 
 

 



  

1/8/5,retec,420/47 zero = -1295 calib = 0.26 in-lb/unit ft-lb Shear Strength, psf
-1292 -1278 -1296 -1287 -1290 -1292 1 0.78 0.06 0.61
-1293 -1292 -1290 -1282 -1292 -1293 2 0.52 0.04 0.40
-1291 -1294 -1288 -1294 -1279 -1291 3 1.04 0.09 0.81
-1295 -1289 -1292 -1289 -1292 -1295 4 0 0.00 0.00
-1292 -1291 -1293 -1294 -1291 -1292 5 0.78 0.06 0.61
-1279 -1293 -1277 -1294 -1282 -1279 6 4.16 0.35 3.23
-1293 -1285 -1293 -1279 -1294 -1293 7 0.52 0.04 0.40
-1287 -1291 -1284 -1294 -1279 -1287 8 2.08 0.17 1.62
-1296 -1287 -1295 -1287 -1293 -1296 9 -0.26 -0.02 -0.20
-1291 -1279 -1292 -1277 -1293 -1291 10 1.04 0.09 0.81
-1290 -1291 -1290 -1290 -1293 -1290 11 1.3 0.11 1.01
-1278 -1295 -1280 -1289 -1278 -1278 12 4.42 0.37 3.44
-1289 -1291 -1294 -1289 -1293 -1289 13 1.56 0.13 1.21
-1288 -1278 -1292 -1279 -1288 -1288 14 1.82 0.15 1.41
-1296 -1288 -1292 -1290 -1288 -1296 15 -0.26 -0.02 -0.20
-1276 -1283 -1279 -1276 -1274 -1276 16 4.94 0.41 3.84
-1273 -1269 -1271 -1267 -1250 -1273 17 5.72 0.48 4.45
-1244 -1245 -1234 -1220 -1223 -1244 18 13.26 1.10 10.31
-1198 -1205 -1187 -1193 -1186 -1198 19 25.22 2.10 19.61
-1173 -1167 -1164 -1156 -1159 -1173 20 31.72 2.64 24.66
-1159 -1156 -1153 -1155 -1144 -1159 21 35.36 2.95 27.49
-1133 -1150 -1144 -1125 -1135 -1133 22 42.12 3.51 32.75
-1133 -1120 -1135 -1132 -1127 -1133 23 42.12 3.51 32.75
-1132 -1132 -1119 -1127 -1123 -1132 24 42.38 3.53 32.95
-1115 -1129 -1125 -1108 -1123 -1115 25 46.8 3.90 36.38
-1125 -1111 -1123 -1127 -1108 -1125 26 44.2 3.68 34.36
-1107 -1119 -1115 -1106 -1120 -1107 27 48.88 4.07 38.00
-1116 -1108 -1117 -1119 -1106 -1116 28 46.54 3.88 36.18
-1103 -1125 -1122 -1103 -1117 -1103 29 49.92 4.16 38.81
-1114 -1115 -1098 -1113 -1113 -1114 30 47.06 3.92 36.59
-1114 -1106 -1114 -1109 -1115 -1114 31 47.06 3.92 36.59
-1110 -1117 -1101 -1114 -1106 -1110 32 48.1 4.01 37.39
-1096 -1111 -1113 -1104 -1114 -1096 33 51.74 4.31 40.22
-1121 -1104 -1119 -1116 -1115 -1121 34 45.24 3.77 35.17
-1118 -1113 -1111 -1119 -1108 -1118 35 46.02 3.83 35.78
-1105 -1117 -1114 -1121 -1124 -1105 36 49.4 4.12 38.41
-1119 -1120 -1123 -1107 -1120 -1119 37 45.76 3.81 35.58
-1124 -1111 -1122 -1123 -1116 -1124 38 44.46 3.70 34.56
-1126 -1129 -1117 -1125 -1120 -1126 39 43.94 3.66 34.16
-1113 -1124 -1119 -1126 -1129 -1113 40 47.32 3.94 36.79
-1124 -1127 -1127 -1114 -1127 -1124 41 44.46 3.70 34.56
-1129 -1128 -1120 -1129 -1133 -1129 42 43.16 3.60 33.55
-1130 -1116 -1124 -1130 -1115 -1130 43 42.9 3.57 33.35
-1133 -1130 -1125 -1131 -1134 -1133 44 42.12 3.51 32.75
-1136 -1122 -1140 -1137 -1122 -1136 45 41.34 3.44 32.14
-1131 -1130 -1120 -1135 -1139 -1131 46 42.64 3.55 33.15
-1135 -1139 -1143 -1125 -1141 -1135 47 41.6 3.47 32.34
-1139 -1140 -1136 -1139 -1127 -1139 48 40.56 3.38 31.53
-1123 -1137 -1143 -1128 -1143 -1123 49 44.72 3.73 34.77
-1141 -1144 -1131 -1146 -1146 -1141 50 40.04 3.34 31.13
-1145 -1125 -1140 -1137 -1129 -1145 51 39 3.25 30.32
-1130 -1148 -1150 -1131 -1144 -1130 52 42.9 3.57 33.35
-1144 -1150 -1129 -1146 -1149 -1144 53 39.26 3.27 30.52
-1146 -1137 -1145 -1152 -1142 -1146 54 38.74 3.23 30.12
-1134 -1149 -1148 -1149 -1139 -1134 55 41.86 3.49 32.54
-1149 -1148 -1138 -1149 -1148 -1149 56 37.96 3.16 29.51
-1150 -1137 -1150 -1152 -1136 -1150 57 37.7 3.14 29.31
-1137 -1153 -1154 -1136 -1151 -1137 58 41.08 3.42 31.94
-1150 -1150 -1146 -1146 -1157 -1150 59 37.7 3.14 29.31
-1156 -1177 -1245 -1237 -1252 -1156 60 36.14 3.01 28.10
-1257 -1275 -1280 -1265 -1287 -1257 61 9.88 0.82 7.68
-1286 -1165 -1093 -1096 -1108 -1286 62 2.34 0.19 1.82
-1120 -1122 -1145 -1151 -1148 -1120 63 45.5 3.79 35.37
-1156 -1231 -1231 -1264 -1272 -1156 64 36.14 3.01 28.10
-1254 -1270 -1254 -1268 -1262 -1254 65 10.66 0.89 8.29
-1264 -1252 -1268 -1262 -1272 -1264 66 8.06 0.67 6.27
-1253 -1272 -1255 -1266 -1263 -1253 67 10.92 0.91 8.49
-1264 -1252 -1272 -1260 -1270 -1264 68 8.06 0.67 6.27
-1253 -1271 -1267 -1268 -1264 -1253 69 10.92 0.91 8.49
-1273 -1271 -1267 -1268 -1256 -1273 70 5.72 0.48 4.45
-1273 -1264 -1265 -1252 -1268 -1273 71 5.72 0.48 4.45
-1255 -1267 -1266 -1268 -1268 -1255 72 10.4 0.87 8.09
-1270 -1267 -1263 -1268 -1253 -1270 73 6.5 0.54 5.05
-1266 -1254 -1268 -1269 -1272 -1266 74 7.54 0.63 5.86
-1261 -1269 -1269 -1259 -1267 -1261 75 8.84 0.74 6.87
-1264 -1270 -1254 -1270 -1268 -1264 76 8.06 0.67 6.27
-1270 -1259 -1269 -1267 -1261 -1270 77 6.5 0.54 5.05
-1268 -1262 -1270 -1256 -1271 -1268 78 7.02 0.58 5.46
-1253 -1266 -1265 -1267 -1269 -1253 79 10.92 0.91 8.49
-1269 -1267 -1258 -1269 -1256 -1269 80 6.76 0.56 5.26
-1270 -1255 -1273 -1271 -1264 -1270 81 6.5 0.54 5.05
-1266 -1268 -1271 -1254 -1269 -1266 82 7.54 0.63 5.86
-1253 -1270 -1272 -1258 -1268 -1253 83 10.92 0.91 8.49
-1253 -1269 -1270 -1263 -1272 -1253 84 10.92 0.91 8.49
-1255 -1269 -1269 -1270 -1270 -1255 85 10.4 0.87 8.09
-1270 -1270 -1259 -1268 -1255 -1270 86 6.5 0.54 5.05
-1271 -1254 -1264 -1260 -1273 -1271 87 6.24 0.52 4.85
-1252 -1267 -1268 -1266 -1266 -1252 88 11.18 0.93 8.69
-1265 -1267 -1249 -1266 -1265 -1265 89 7.8 0.65 6.06
-1262 -1264 -1264 -1270 -1266 -1262 90 8.58 0.71 6.67
-1269 -1260 -1256 -1257 -1245 -1269 91 6.76 0.56 5.26
-1247 -1245 -1248 -1232 -1241 -1247 92 12.48 1.04 9.70
-1222 -1236 -1230 -1230 -1228 -1222 93 18.98 1.58 14.76
-1228 -1227 -1216 -1228 -1203 -1228 94 17.42 1.45 13.54
-1217 -1203 -1214 -1222 -1204 -1217 95 20.28 1.69 15.77
-1215 -1202 -1211 -1215 -1215 -1215 96 20.8 1.73 16.17
-1215 -1203 -1217 -1204 -1212 -1215 97 20.8 1.73 16.17



-1203 -1215 -1206 -1216 -1215 -1203 98 23.92 1.99 18.60
-1218 -1202 -1212 -1218 -1206 -1218 99 20.02 1.67 15.56
-1213 -1206 -1217 -1214 -1216 -1213 100 21.32 1.78 16.57
-1203 -1212 -1217 -1212 -1217 -1203 101 23.92 1.99 18.60
-1204 -1213 -1218 -1211 -1221 -1204 102 23.66 1.97 18.39
-1203 -1202 -1214 -1218 -1212 -1203 103 23.92 1.99 18.60
-1213 -1219 -1216 -1213 -1217 -1213 104 21.32 1.78 16.57
-1217 -1217 -1216 -1205 -1217 -1217 105 20.28 1.69 15.77
-1203 -1219 -1205 -1220 -1206 -1203 106 23.92 1.99 18.60
-1220 -1216 -1216 -1215 -1213 -1220 107 19.5 1.62 15.16
-1209 -1220 -1206 -1217 -1203 -1209 108 22.36 1.86 17.38
-1219 -1203 -1215 -1217 -1219 -1219 109 19.76 1.65 15.36
-1204 -1218 -1205 -1217 -1218 -1204 110 23.66 1.97 18.39
-1218 -1215 -1216 -1216 -1203 -1218 111 20.02 1.67 15.56
-1216 -1206 -1218 -1219 -1207 -1216 112 20.54 1.71 15.97
-1216 -1205 -1221 -1208 -1215 -1216 113 20.54 1.71 15.97
-1221 -1212 -1229 -1239 -1250 -1221 114 19.24 1.60 14.96
-1244 -1249 -1240 -1249 -1235 -1244 115 13.26 1.10 10.31
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Vane Shear Raw Data 
Location 420 

49 feet below Lake Surface  
(Water Depth + Depth Below Mudline) 

 
 

 



  

1/8/5,retec,420/49 zero = -1295 calib = 0.26 in-lb/unit ft-lb Shear Strength, psf
-1294 -1291 -1294 -1288 -1295 -1294 1 0.26 0.02 0.20
-1287 -1295 -1281 -1295 -1280 -1287 2 2.08 0.17 1.62
-1293 -1289 -1294 -1282 -1299 -1293 3 0.52 0.04 0.40
-1296 -1295 -1295 -1296 -1291 -1296 4 -0.26 -0.02 -0.20
-1287 -1299 -1293 -1294 -1292 -1287 5 2.08 0.17 1.62
-1298 -1285 -1294 -1281 -1299 -1298 6 -0.78 -0.06 -0.61
-1294 -1296 -1290 -1291 -1292 -1294 7 0.26 0.02 0.20
-1280 -1295 -1281 -1292 -1283 -1280 8 3.9 0.32 3.03
-1292 -1301 -1287 -1295 -1286 -1292 9 0.78 0.06 0.61
-1292 -1290 -1297 -1282 -1295 -1292 10 0.78 0.06 0.61
-1291 -1293 -1292 -1300 -1289 -1291 11 1.04 0.09 0.81
-1296 -1301 -1293 -1296 -1290 -1296 12 -0.26 -0.02 -0.20
-1293 -1287 -1294 -1281 -1301 -1293 13 0.52 0.04 0.40
-1288 -1298 -1283 -1295 -1282 -1288 14 1.82 0.15 1.41
-1297 -1282 -1297 -1293 -1292 -1297 15 -0.52 -0.04 -0.40
-1295 -1296 -1292 -1288 -1297 -1295 16 0 0.00 0.00
-1291 -1295 -1282 -1294 -1287 -1291 17 1.04 0.09 0.81
-1296 -1281 -1272 -1227 -1233 -1296 18 -0.26 -0.02 -0.20
-1205 -1192 -1185 -1180 -1149 -1205 19 23.4 1.95 18.19
-1139 -1136 -1135 -1119 -1130 -1139 20 40.56 3.38 31.53
-1121 -1093 -1106 -1094 -1082 -1121 21 45.24 3.77 35.17
-1087 -1081 -1065 -1075 -1061 -1087 22 54.08 4.50 42.04
-1061 -1061 -1046 -1062 -1059 -1061 23 60.84 5.07 47.30
-1046 -1064 -1054 -1038 -1054 -1046 24 64.74 5.39 50.33
-1054 -1041 -1052 -1054 -1033 -1054 25 62.66 5.22 48.71
-1034 -1037 -1027 -1041 -1039 -1034 26 67.86 5.65 52.76
-1024 -1042 -1045 -1041 -1052 -1024 27 70.46 5.87 54.78
-1047 -1034 -1044 -1040 -1043 -1047 28 64.48 5.37 50.13
-1044 -1045 -1039 -1051 -1043 -1044 29 65.26 5.44 50.74
-1036 -1050 -1051 -1033 -1048 -1036 30 67.34 5.61 52.35
-1048 -1036 -1056 -1055 -1055 -1048 31 64.22 5.35 49.93
-1059 -1055 -1062 -1065 -1057 -1059 32 61.36 5.11 47.70
-1065 -1061 -1072 -1067 -1057 -1065 33 59.8 4.98 46.49
-1070 -1070 -1066 -1072 -1062 -1070 34 58.5 4.87 45.48
-1075 -1079 -1066 -1078 -1069 -1075 35 57.2 4.76 44.47
-1076 -1088 -1070 -1085 -1082 -1076 36 56.94 4.74 44.27
-1075 -1091 -1079 -1088 -1093 -1075 37 57.2 4.76 44.47
-1075 -1093 -1090 -1085 -1092 -1075 38 57.2 4.76 44.47
-1097 -1079 -1092 -1089 -1086 -1097 39 51.48 4.29 40.02
-1095 -1093 -1084 -1101 -1100 -1095 40 52 4.33 40.43
-1096 -1109 -1107 -1090 -1101 -1096 41 51.74 4.31 40.22
-1103 -1092 -1103 -1104 -1092 -1103 42 49.92 4.16 38.81
-1104 -1104 -1091 -1109 -1113 -1104 43 49.66 4.14 38.61
-1099 -1109 -1107 -1093 -1114 -1099 44 50.96 4.24 39.62
-1118 -1105 -1112 -1114 -1098 -1118 45 46.02 3.83 35.78
-1097 -1115 -1116 -1098 -1114 -1097 46 51.48 4.29 40.02
-1111 -1108 -1106 -1112 -1114 -1111 47 47.84 3.99 37.19
-1102 -1111 -1113 -1104 -1120 -1102 48 50.18 4.18 39.01
-1117 -1115 -1103 -1118 -1113 -1117 49 46.28 3.86 35.98
-1110 -1118 -1117 -1111 -1119 -1110 50 48.1 4.01 37.39
-1115 -1124 -1104 -1120 -1123 -1115 51 46.8 3.90 36.38
-1124 -1108 -1120 -1125 -1105 -1124 52 44.46 3.70 34.56
-1107 -1126 -1126 -1107 -1119 -1107 53 48.88 4.07 38.00
-1128 -1119 -1109 -1126 -1129 -1128 54 43.42 3.62 33.76
-1128 -1107 -1127 -1123 -1109 -1128 55 43.42 3.62 33.76
-1115 -1125 -1122 -1115 -1123 -1115 56 46.8 3.90 36.38
-1126 -1123 -1112 -1130 -1131 -1126 57 43.94 3.66 34.16
-1131 -1112 -1127 -1125 -1121 -1131 58 42.64 3.55 33.15
-1117 -1125 -1130 -1128 -1119 -1117 59 46.28 3.86 35.98
-1124 -1129 -1125 -1113 -1131 -1124 60 44.46 3.70 34.56
-1129 -1134 -1114 -1127 -1132 -1129 61 43.16 3.60 33.55
-1130 -1118 -1135 -1174 -1243 -1130 62 42.9 3.57 33.35
-1232 -1242 -1249 -1277 -1264 -1232 63 16.38 1.36 12.73
-1281 -1273 -1281 -1101 -1069 -1281 64 3.64 0.30 2.83
-1075 -1068 -1101 -1110 -1109 -1075 65 57.2 4.76 44.47
-1130 -1131 -1126 -1184 -1199 -1130 66 42.9 3.57 33.35
-1262 -1271 -1273 -1264 -1275 -1262 67 8.58 0.71 6.67
-1264 -1273 -1256 -1272 -1268 -1264 68 8.06 0.67 6.27
-1272 -1261 -1273 -1275 -1268 -1272 69 5.98 0.50 4.65
-1263 -1274 -1272 -1273 -1272 -1263 70 8.32 0.69 6.47
-1273 -1271 -1267 -1270 -1259 -1273 71 5.72 0.48 4.45
-1275 -1265 -1275 -1258 -1275 -1275 72 5.2 0.43 4.04
-1258 -1274 -1273 -1269 -1273 -1258 73 9.62 0.80 7.48
-1268 -1270 -1258 -1273 -1264 -1268 74 7.02 0.58 5.46
-1270 -1259 -1276 -1274 -1265 -1270 75 6.5 0.54 5.05
-1273 -1267 -1274 -1260 -1271 -1273 76 5.72 0.48 4.45
-1258 -1276 -1275 -1266 -1267 -1258 77 9.62 0.80 7.48
-1267 -1277 -1260 -1275 -1275 -1267 78 7.28 0.61 5.66
-1274 -1275 -1254 -1270 -1269 -1274 79 5.46 0.45 4.24
-1264 -1270 -1257 -1268 -1270 -1264 80 8.06 0.67 6.27
-1266 -1267 -1257 -1269 -1268 -1266 81 7.54 0.63 5.86
-1265 -1269 -1254 -1268 -1266 -1265 82 7.8 0.65 6.06
-1269 -1259 -1270 -1266 -1265 -1269 83 6.76 0.56 5.26
-1266 -1263 -1267 -1256 -1271 -1266 84 7.54 0.63 5.86
-1263 -1267 -1250 -1270 -1266 -1263 85 8.32 0.69 6.47
-1267 -1259 -1268 -1270 -1262 -1267 86 7.28 0.61 5.66
-1268 -1265 -1270 -1255 -1268 -1268 87 7.02 0.58 5.46
-1260 -1267 -1272 -1254 -1268 -1260 88 9.1 0.76 7.07
-1253 -1266 -1263 -1269 -1268 -1253 89 10.92 0.91 8.49
-1271 -1268 -1248 -1255 -1228 -1271 90 6.24 0.52 4.85
-1228 -1200 -1201 -1204 -1198 -1228 91 17.42 1.45 13.54
-1183 -1199 -1195 -1187 -1192 -1183 92 29.12 2.43 22.64
-1194 -1176 -1193 -1185 -1185 -1194 93 26.26 2.19 20.42
-1188 -1190 -1183 -1188 -1173 -1188 94 27.82 2.32 21.63
-1186 -1187 -1175 -1190 -1187 -1186 95 28.34 2.36 22.03
-1175 -1188 -1185 -1192 -1191 -1175 96 31.2 2.60 24.26
-1186 -1190 -1190 -1177 -1190 -1186 97 28.34 2.36 22.03



-1190 -1176 -1190 -1181 -1191 -1190 98 27.3 2.27 21.22
-1192 -1175 -1193 -1188 -1190 -1192 99 26.78 2.23 20.82
-1189 -1187 -1184 -1189 -1180 -1189 100 27.56 2.30 21.43
-1178 -1189 -1187 -1192 -1190 -1178 101 30.42 2.53 23.65
-1189 -1178 -1189 -1188 -1186 -1189 102 27.56 2.30 21.43
-1191 -1192 -1177 -1188 -1192 -1191 103 27.04 2.25 21.02
-1186 -1188 -1193 -1181 -1194 -1186 104 28.34 2.36 22.03
-1192 -1187 -1184 -1193 -1191 -1192 105 26.78 2.23 20.82
-1178 -1189 -1195 -1177 -1187 -1178 106 30.42 2.53 23.65
-1196 -1188 -1177 -1191 -1191 -1196 107 25.74 2.14 20.01
-1192 -1176 -1191 -1193 -1177 -1192 108 26.78 2.23 20.82
-1184 -1194 -1186 -1187 -1190 -1184 109 28.86 2.40 22.44
-1196 -1178 -1191 -1194 -1181 -1196 110 25.74 2.14 20.01
-1177 -1197 -1196 -1189 -1182 -1177 111 30.68 2.56 23.85
-1186 -1194 -1196 -1176 -1193 -1186 112 28.34 2.36 22.03
-1197 -1197 -1187 -1189 -1192 -1197 113 25.48 2.12 19.81
-1194 -1189 -1180 -1197 -1196 -1194 114 26.26 2.19 20.42
-1195 -1179 -1193 -1195 -1191 -1195 115 26 2.17 20.21
-1187 -1186 -1182 -1194 -1194 -1187 116 28.08 2.34 21.83
-1197 -1177 -1192 -1197 -1194 -1197 117 25.48 2.12 19.81
-1256 -1247 -1260 -1250 -1263 -1256 118 10.14 0.84 7.88
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Vane Shear Raw Data 
Location 420 

51 feet below Lake Surface  
(Water Depth + Depth Below Mudline) 

 
 

 



  

1/8/5,retec,420/51 zero = -1295 calib = 0.26 in-lb/unit ft-lb Shear Strength, psf
-1301 -1295 -1301 -1288 -1300 -1301 1 -1.56 -0.13 -1.21
-1300 -1286 -1300 -1299 -1294 -1300 2 -1.3 -0.11 -1.01
-1302 -1286 -1300 -1302 -1292 -1302 3 -1.82 -0.15 -1.41
-1302 -1285 -1301 -1299 -1285 -1302 4 -1.82 -0.15 -1.41
-1300 -1289 -1300 -1302 -1291 -1300 5 -1.3 -0.11 -1.01
-1302 -1302 -1285 -1304 -1300 -1302 6 -1.82 -0.15 -1.41
-1297 -1302 -1290 -1299 -1299 -1297 7 -0.52 -0.04 -0.40
-1297 -1302 -1296 -1298 -1297 -1297 8 -0.52 -0.04 -0.40
-1295 -1305 -1297 -1297 -1301 -1295 9 0 0.00 0.00
-1293 -1303 -1295 -1301 -1296 -1293 10 0.52 0.04 0.40
-1298 -1299 -1287 -1301 -1301 -1298 11 -0.78 -0.06 -0.61
-1303 -1301 -1286 -1302 -1299 -1303 12 -2.08 -0.17 -1.62
-1298 -1299 -1296 -1302 -1283 -1298 13 -0.78 -0.06 -0.61
-1304 -1287 -1300 -1302 -1296 -1304 14 -2.34 -0.19 -1.82
-1301 -1296 -1295 -1285 -1301 -1301 15 -1.56 -0.13 -1.21
-1278 -1283 -1272 -1261 -1258 -1278 16 4.42 0.37 3.44
-1245 -1226 -1203 -1170 -1161 -1245 17 13 1.08 10.11
-1138 -1113 -1111 -1100 -1070 -1138 18 40.82 3.40 31.73
-1061 -1069 -1061 -1035 -1043 -1061 19 60.84 5.07 47.30
-1034 -1025 -1019 -1023 -1009 -1034 20 67.86 5.65 52.76
-990 -997 -1002 -987 -993 -990 21 79.3 6.61 61.65
-992 -982 -967 -986 -978 -992 22 78.78 6.56 61.25
-969 -973 -973 -970 -973 -969 23 84.76 7.06 65.89
-976 -973 -963 -982 -980 -976 24 82.94 6.91 64.48
-978 -985 -993 -984 -995 -978 25 82.42 6.87 64.08
-996 -996 -983 -1002 -1003 -996 26 77.74 6.48 60.44

-1010 -991 -1015 -1016 -1016 -1010 27 74.1 6.17 57.61
-1013 -1007 -1022 -1028 -1021 -1013 28 73.32 6.11 57.00
-1016 -1017 -1028 -1031 -1023 -1016 29 72.54 6.04 56.39
-1025 -1028 -1029 -1033 -1013 -1025 30 70.2 5.85 54.58
-1014 -1036 -1036 -1028 -1033 -1014 31 73.06 6.09 56.80
-1036 -1040 -1039 -1024 -1042 -1036 32 67.34 5.61 52.35
-1041 -1044 -1044 -1041 -1030 -1041 33 66.04 5.50 51.34
-1036 -1039 -1034 -1040 -1040 -1036 34 67.34 5.61 52.35
-1044 -1035 -1040 -1048 -1042 -1044 35 65.26 5.44 50.74
-1030 -1047 -1049 -1042 -1042 -1030 36 68.9 5.74 53.56
-1048 -1043 -1036 -1048 -1050 -1048 37 64.22 5.35 49.93
-1050 -1068 -1192 -1211 -1213 -1050 38 63.7 5.31 49.52
-1223 -1239 -1240 -1260 -1260 -1223 39 18.72 1.56 14.55
-1260 -1260 -1248 -1105 -1011 -1260 40 9.1 0.76 7.07
-1020 -1036 -1041 -1077 -1093 -1020 41 71.5 5.96 55.59
-1101 -1123 -1115 -1125 -1159 -1101 42 50.44 4.20 39.21
-1172 -1247 -1249 -1252 -1252 -1172 43 31.98 2.66 24.86
-1257 -1251 -1236 -1250 -1245 -1257 44 9.88 0.82 7.68
-1254 -1242 -1256 -1258 -1239 -1254 45 10.66 0.89 8.29
-1256 -1237 -1254 -1255 -1237 -1256 46 10.14 0.84 7.88
-1254 -1247 -1256 -1240 -1257 -1254 47 10.66 0.89 8.29
-1239 -1251 -1254 -1243 -1254 -1239 48 14.56 1.21 11.32
-1248 -1256 -1242 -1250 -1251 -1248 49 12.22 1.02 9.50
-1238 -1237 -1226 -1241 -1245 -1238 50 14.82 1.23 11.52
-1244 -1247 -1233 -1250 -1247 -1244 51 13.26 1.10 10.31
-1241 -1238 -1223 -1239 -1243 -1241 52 14.04 1.17 10.92
-1242 -1243 -1225 -1243 -1236 -1242 53 13.78 1.15 10.71
-1236 -1233 -1218 -1241 -1241 -1236 54 15.34 1.28 11.93
-1240 -1238 -1223 -1237 -1235 -1240 55 14.3 1.19 11.12
-1228 -1234 -1234 -1228 -1235 -1228 56 17.42 1.45 13.54
-1237 -1228 -1233 -1229 -1216 -1237 57 15.08 1.26 11.72
-1234 -1216 -1232 -1232 -1219 -1234 58 15.86 1.32 12.33
-1234 -1218 -1231 -1227 -1215 -1234 59 15.86 1.32 12.33
-1198 -1179 -1163 -1160 -1146 -1198 60 25.22 2.10 19.61
-1161 -1161 -1148 -1164 -1165 -1161 61 34.84 2.90 27.09
-1160 -1167 -1167 -1151 -1164 -1160 62 35.1 2.92 27.29
-1167 -1160 -1169 -1170 -1154 -1167 63 33.28 2.77 25.87
-1157 -1166 -1166 -1171 -1169 -1157 64 35.88 2.99 27.89
-1173 -1156 -1170 -1165 -1170 -1173 65 31.72 2.64 24.66
-1172 -1170 -1167 -1171 -1157 -1172 66 31.98 2.66 24.86
-1166 -1170 -1157 -1171 -1175 -1166 67 33.54 2.79 26.07
-1167 -1173 -1169 -1157 -1172 -1167 68 33.28 2.77 25.87
-1172 -1159 -1173 -1171 -1163 -1172 69 31.98 2.66 24.86
-1170 -1171 -1158 -1175 -1168 -1170 70 32.5 2.71 25.27
-1157 -1172 -1171 -1167 -1174 -1157 71 35.88 2.99 27.89
-1173 -1157 -1170 -1168 -1173 -1173 72 31.72 2.64 24.66
-1173 -1174 -1169 -1173 -1158 -1173 73 31.72 2.64 24.66
-1161 -1174 -1159 -1173 -1171 -1161 74 34.84 2.90 27.09
-1165 -1175 -1174 -1164 -1172 -1165 75 33.8 2.82 26.28
-1176 -1164 -1175 -1166 -1171 -1176 76 30.94 2.58 24.05
-1174 -1167 -1172 -1172 -1160 -1174 77 31.46 2.62 24.46
-1176 -1174 -1158 -1172 -1165 -1176 78 30.94 2.58 24.05
-1156 -1171 -1169 -1168 -1172 -1156 79 36.14 3.01 28.10
-1172 -1158 -1175 -1167 -1168 -1172 80 31.98 2.66 24.86
-1171 -1172 -1189 -1221 -1233 -1171 81 32.24 2.69 25.06
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SUB-ATTACHMENT 3D-2.4.3 
RETEC 2005 ESA Phase 3 Sediment Investigation - 

Geotechnical Data 



seacad
Text Box
E-1



seacad
Text Box
E-2



seacad
Text Box
E-3



seacad
Text Box
E-4



seacad
Text Box
E-5



seacad
Text Box
E-6



seacad
Text Box
E-7



seacad
Text Box
E-8



seacad
Text Box
E-9



seacad
Text Box
E-10



seacad
Text Box
E-11



seacad
Text Box
E-12



seacad
Text Box
E-13



seacad
Text Box
E-14



seacad
Text Box
E-15



seacad
Text Box
E-16



seacad
Text Box
E-17



seacad
Text Box
E-18



seacad
Text Box
E-19



seacad
Text Box
E-20



seacad
Text Box
E-21



seacad
Text Box
E-22



seacad
Text Box
E-23



seacad
Text Box
E-24



seacad
Text Box
E-25



seacad
Text Box
E-26



seacad
Text Box
E-27



seacad
Text Box
E-28



seacad
Text Box
E-29



seacad
Text Box
E-30



seacad
Text Box
E-31



seacad
Text Box
E-32



seacad
Text Box
E-33



seacad
Text Box
E-34



seacad
Text Box
E-35



seacad
Text Box
E-36



seacad
Text Box
E-37



seacad
Text Box
E-38



seacad
Text Box
E-39



seacad
Text Box
E-40



seacad
Text Box
E-41



seacad
Text Box
E-42



seacad
Text Box
E-43



seacad
Text Box
E-44



seacad
Text Box
E-45



seacad
Text Box
E-46



seacad
Text Box
E-47



seacad
Text Box
E-48



seacad
Text Box
E-49



seacad
Text Box
E-50



seacad
Text Box
E-51



seacad
Text Box
E-52



seacad
Text Box
E-53



seacad
Text Box
E-54



seacad
Text Box
E-55



seacad
Text Box
E-56



seacad
Text Box
E-57



seacad
Text Box
E-58



seacad
Text Box
E-59



 

 

SUB-ATTACHMENT 3D-2.5 
RETEC 2005 Phase 3 Bioassay Samples – 

Sediment Grain Size 



Table A-2  Phase 3 Bioassay Surface Sediment Grain Size (PSEP) – April 2005

Very Coarse 
Sand

Coarse      
Sand

Medium     
Sand Fine Sand Very Fine 

Sand Coarse Silt Medium     
Silt Fine Silt Very Fine  

Silt
Phi Size > -1 -1 to 0 0 to 1 1 to 2 2 to 3 3 to 4 4 to 5 5 to 6 6 to 7 7 to 8 8 to 9 9 to 10 < 10

Sieve Size       (microns) > #10 (2000) 10 to 18 (2000-
1000) 18-35 (1000-500) 35-60 (500-250) 60-120 (250-

125)
120-230 (125-

62) 62.5-31.0 31.0-15.6 15.6-7.8 7.8-3.9 3.9-2.0 2.0-1.0 <1.0

NLU13-TX-0010 0.8 1 6.4 5.3 6.2 5 23.9 1.8 12.2 16.2 18.2 9.8 6.7 10.4 75.3
NLU41-TX-0010 < 0.01 0.2 11.1 8.7 8.7 10.2 38.9 4.6 14.2 12.4 13.7 7.0 3.3 5.8 61
NLU51-TX-0010 3.7 2.4 6.9 16.1 23.2 13.2 61.8 4.1 6.1 7.6 5.4 3.6 1.5 6.1 34.4
NLU55-TX-0010 17.4 5.4 8.8 13.6 27.7 17.1 72.6 2.4 1.8 1.4 1.7 1.2 0.7 0.8 10
NLUD55-TX-0010 8.3 5.4 8.2 12.6 22.6 16.7 65.5 5.5 5.8 4.9 3.9 2.7 1.6 1.7 26.1
NLU64-TX-0010 0.1 1.1 14.3 10.0 11.3 10.8 47.5 5.8 12.9 11.3 9.1 5.7 3.3 4.3 52.4
NLU66-TX-0010 < 0.01 0.4 12.2 8.3 8.3 9.4 38.6 4.0 14.9 14.0 12.4 6.7 3.7 5.9 61.6
NLU69-TX-0010 < 0.01 0.9 13.4 7.1 7.5 9.4 38.3 5.8 16.0 13.6 11.9 6.0 3.3 5.1 61.7
NLU73-TX-0010 0.3 0.6 8.8 10.6 16.4 17.9 54.3 10.3 9.8 9.0 7.5 4.2 2.0 2.7 45.5
NLU173-TX-0010 1.0 0.6 8.6 10.1 15.4 18.0 52.7 9.6 11.2 8.1 7.8 4.2 2.6 2.8 46.3
NLU76-TX-0010 < 0.01 0.3 9.7 9.2 13.4 14.8 47.4 8.3 14.3 11.2 8.6 4.6 2.9 2.8 52.7
NLU81-TX-0010 0.1 0.5 11.9 8.1 8.7 10.7 39.9 7.3 16.1 11.3 10.9 5.9 3.7 4.9 60.1
NLU82-TX-0010 0.1 0.3 6.5 12.9 23.5 15.9 59.1 8.0 11.1 7.4 6.0 3.4 2.2 2.8 40.9
NLU83-TX-0010 < 0.01 1.0 12.8 7.6 7.8 8.5 37.7 3.2 14.0 13.5 13.6 7.3 3.9 6.8 62.3
NLU84-TX-0010 < 0.01 0.5 12.2 7.4 8.3 11.2 39.6 4.4 14.5 12.9 12.4 7.2 4.0 5.1 60.5
NLU85-TX-0010 0.5 0.4 10.5 7.6 8.0 9.8 36.3 3.8 12.8 13.9 12.9 8.3 5.0 6.5 63.2
NLU86-TX-0010 < 0.01 0.4 10.5 8.4 9.2 6.9 35.4 3.9 8.5 11.6 11.2 7.9 5.8 15.6 64.5
NLU87-TX-0010 < 0.01 0.4 10.6 6.9 8.8 8.0 34.7 3.8 10.8 14.3 13.3 9.0 5.3 8.9 65.4
NLU117-TX-0010 0.8 1.6 10.1 13.2 17.0 10.5 52.4 2.8 7.9 8.9 7.6 5.7 3.5 10.2 46.6
NLUD117-TX-0010 4.2 2.5 7.7 11.3 14.5 12.2 48.2 8.5 11.1 8.3 7.8 4.9 3.2 3.8 47.6
NLUEPA19-TX-0010 5.6 0.8 12.7 10.4 10.6 11.3 45.8 2.7 10.3 10.6 11.4 6.0 2.8 4.9 48.7
NLUEPA5-TX-0010 < 0.01 0.7 12.9 7.3 7.7 10.1 38.7 10.4 13.2 10.9 11.0 6.6 3.8 5.5 61.4
NLUREF1-TX-0010 10.1 3.3 6.6 13.2 16.7 14.7 54.5 15.9 8.7 4 2.6 1.7 1 1.5 35.4
NLUREF2-TX-0010 1.4 0.9 6.8 6.3 6.9 7.5 28.4 7.5 16.6 14.9 14.8 7.7 3.6 5.2 70.3

Note: 
All grain size results are considered J-flagged as estimated values because of the apparent influence of organic material on sieving results
Grain size analysis by PSEP method.

% Fines
(sum of all 

silt and 
clay)

ClayPercent Retained in 
Each Size Fraction Gravel

Sand Silt

Total
Sand
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SUB-ATTACHMENT 3D-2.6 
Floyd|Snider 2005 WSA Sediment Investigation – 

Geotechnical Data 



 

 

SUB-ATTACHMENT 3D-2.6.1 
Floyd|Snider 2005 Moisture Content and  

Percent Organic Matter Data 







 

 

SUB-ATTACHMENT 3D-2.6.2 
Floyd|Snider 2005 Grain Size Data 
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