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A2 GEOTECHNICAL DATA 

Geotechnical samples were collected during the Phase I11 Resource Conservation and Recovery 

Act (RCRA) Facility Investigation/Remedial Investigation (RFI/RI) at Operable Unit No. 1 (OU1) 

at the Rocky Flats Plant (RFP). The purpose of collecting samples for geotechnical analysis was 

to quantify certain physical characteristics of soils and bedrock within OU1 including Atterberg 

limits, grain size distributions, specific gravity, permeability, soil moisture, and both dry and wet 

density. These data are crucial to the development of both groundwater and contaminant fate and 

transport models. The following is a summary of sampling locations, and both the field and the 

analytical methods employed. Results are presented and briefly discussed in the final section of 

this appendix. Attachment A2-1 contains the raw geotechnical data. 

A2.1 SAMPLE LOCATIONS 

Twenty-three intervals from 11 boreholes (Figure A2-1) were sampled for geotechnical analysis 

in an off-site laboratory. In general, following the geotechnical field sampling plan, each of the 

11 boreholes was sampled in alluvium within 6 feet (1.83 meters) of the surface and in alluvium 

just above the alluvium/bedrock contact. Boreholes slated for completion as bedrock wells or 

piezometers were also sampled just below the alluvium/bedrock contact and from within the 

anticipated screen interval. This sampling protocol, illustrated in Figure A2-2, was followed 

within site-specific constraints. 

@ 

Table A2-1 compares the proposed number of intervals to be sampled as outlined in the 

geotechnical field sampling plan to the actual number of intervals sampled during the Phase III 

field investigation at OU1. In boreholes 37391 and 37591, samples were collected in strict 

accordance with the field sampling plan. In boreholes 37891,37991,38591,39191, and 39691, 

only one alluvial interval was sampled due to prohibitively shallow bedrock contacts. A single 

alluvial interval was also sampled in borehole 37491 as a result of sampling error. The first 

interval sampled in borehole 37691 was from 7.4 to 7.8 feet (2.26 to 2.38 meters), falling outside 

the prescribed 0- to 6-feet (1.83-meter) range as a result of poor recovery in the first 6 feet. In 

borehole 38991, the target interval for bedrock screening (sandy siltstone or sandstone) was not 
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0 encountered and no samples were collected; the interval chosen for well screening (fractured 

clayey siltstone) was, therefore, not sampled for geotechnical analysis. Two unscheduled samples 

were collected at the discretion of the rig geologist: a bedrock sample from 37891, and an 

alluvial sample from borehole 39091. The cumulative effects of these variances from the field 

sampling plan resulted in a total of 23 sampled intervals, rather than the proposed 28 intervals. 

A2.2 FIELD METHODS 

Two samples were taken from each of the prescribed intervals to help expedite laboratory 

analyses. The first was collected in a 3-inch-long stainless steel sleeve. The second sample was 

taken from immediately above or below the stainless steel sleeve as outlined in the field sampling 

plan, and placed in a 500-milliliter (16.9-fluid-ounce) amber jar. Sample numbers were assigned 

to each individual sample, resulting in a total of 46 samples from the 23 unique intervals. 

All samples were drive samples collected with a sleeve-mounted, split-spoon sampler in 

conformance with American Society for Testing and Materials (ASTM) D1586. ASTM D1586 

methods were employed in preference to ASTM D1587 because the thin-walled Shelby tubes used 

in ASTM D1587 procedures do not have sufficient structural strength to penetrate alluvial and 

bedrock materials at OU1. Because split-spoon procedures were followed, the permeability 

values presented in Tables A2-2 and A2-3 should be used with caution (EPA 1991). Internal 

method consistency does, however, justify the relative permeability analysis of alluvial and 

bedrock materials made in Section 3.7 of this report. 

@ 

A2.3 ANALYTICAL METHODS 

Analytical methods followed standardized ASTM procedures. Geotechnical analyses requested 

were Atterberg limits including liquid and plastic limits and plasticity index (ASTM D4318), 

grain-size analyses including sieve analysis and hydrometer testing (ASTM D422), specific 

gravity (ASTM D854), back-pressure permeability (ASTM D5084), and moisture/density analyses 

including moisture content (ASTM D2216) and both dry and wet density (ASTM D2937). In 
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including moisture content (ASTM D2216) and both dry and wet density (ASTM D2937). In 

accordance with ASTM D2487, Atterberg limits data were also used to classify alluvial samples 

according to the Unified Soil Classification System (USCS). 

* 
Although all procedures are standardized by ASTM guidelines, simplifying assumptions and 

variations from RFP standard operating procedures (SOPs) (EG&G 1991) call for more detailed 

discussion. Specifically, back-pressure permeability tests were run using standardized rather than 

sample-specific confining pressures, and the sieves used for grain-size analysis were not, as 

prescribed by RFP SOPs, altered for bedrock and alluvial materials. The remainder of this 

section addresses the potential impacts of these two procedures nuances. 

Back-pressure permeability tests were performed in a triaxial compression chamber. Within the 

pressurized chamber, in situ hydrostatic forces can be reproduced, making laboratory 

measurements more truly representative of actual conditions. However, samples tested in this 

program were all placed under a standard hydrostatic pressure (1,152 pounds per square foot) 

corresponding to approximately 10 feet of depth in a clay soil. The applicability of this standard 

pressure as an approximation of in situ conditions varies from sample to sample. Assuming that 

variations in the density of overlying material are relatively insignificant, the applicability of the 

chosen standard pressure depends primarily on the sample depth. 

Samples from a depth greater than 10 feet were tested at artificially low confining pressures, and 

the permeability values calculated may, as a result, be slightly high. Samples collected from 0 to 

10 feet, on the other hand, were tested under unrealistically high pressures, that generally yield 

slightly depressed permeability values. Correcting for these shifts would, in general, accentuate 

trends of decreasing permeability with depth. Most importantly, any such corrections would only 

magnify the disparity between alluvial and bedrock permeabilities noted in Section 3.7 of this 

report, reinforcing the conclusion that bedrock acts as a relatively impermeable barrier and 

effectively isolates the alluvial flow system. 
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Geotechnical SOP GT.l calls for the use of different classification systems when logging alluvial 

and bedrock materials; the USCS is to be used for alluvial materials, and Compton’s Manual of 

Field Geology (1962) is to be used for bedrock materials. When describing grain sizes, the 

USCS is to be used for alluvial material, and the Wentworth grain-size scale (as referenced by 

Compton 1962 and EG&G 1991) is to be used for bedrock materials. 

@ 

For purposes of the Phase III RFI/RI, the critical difference between the USCS and Wentworth 

systems is the grain-size limit used to define the silt-sand boundary. Specifically, the USCS uses 

a #200 standard sieve (0.074 millimeter) to define the silt-sand boundary, and the Wentworth 

scale uses the #230 mesh sieve (0.0625 millimeter). Therefore, as illustrated in Figure A2-3, the 

silt fraction of the USCS scale includes coarser material than the silt fraction of the Wentworth 

scale. Because of this discrepancy, Geotechnical SOP GT.l calls for a modification of 

ASTM D422 procedures for grain-size analysis when analyzing bedrock materials, substituting 

a #230 mesh sieve for the standard #200 mesh sieve. 

In deviation from the SOP guidelines, the #200 standard sieve was used for all laboratory grain- 

size analyses, including those performed on bedrock material. By superimposing the #230 sieve 

cutoff, however, Wentworth-scale percentages were read directly from the grain-size distribution 

curves presented in the raw data (Attachment A2-1). Based on these curves, the grain-size 

percentages for bedrock materials presented in Table A2-3 reflect Wentworth rather than USCS 

ranges. Although this correction does not reflect a strict procedural compliance with the 

Geotechnical SOPS, the data presented in Table A2-3 are gauged to the correct scale and are 

considered reliable to within 1 percent. 

A2.4 RESULTS 

Tables A2-2 and A2-3 summarize the results from all geotechnical analyses for alluvial and 

bedrock samples, respectively. Sand, silt, and clay percentages were read from the grain-size 

distribution curves provided by geotechnical analyses (Attachment A2- 1). Because the USCS 

does not define a specific silt-clay boundary, the silt-clay boundary of the Wentworth scale was 
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applied to alluvial as well as bedrock materials. Following Geotechnical SOP GT.l, all samples 

were classified according to their sand, silt, and clay percentages. Alluvial samples were further 

classified according to the USCS based on the results of Atterberg limits tests. 

Bedrock lithology classifications show a 100-percent correlation between laboratory and field 

results, and USCS classifications made in the laboratory conform to the original core log 

descriptions in 80 percent of the cases. These results support a high level of  confidence in the 

core log descriptions made during the OU1 Phase IT1 RFVRI field investigation. 

Attachment A2-1 presents the geotechnical data for the 23 samples collected at OU1 in individual 

packets. Because samples were taken in sets of two, not all analyses were performed on each 

individual sample. Each sample data packet is prefaced by an index sheet that shows the data 

available, broken down into the following five categories: 

Atterberg limits test data 

Specific gravity test data 

Core sample photograph 

Grain-size analysis (sieve and hydrometer test) data 

Moisture/density and back-pressure permeability (triaxial compression test) data 

All tests conducted on the stainless steel sleeve samples are combined in the fourth group, which 

includes back-pressure permeability, moisture content, and both dry and wet density. Core 

sample photographs are also included for stainless steel sleeve samples. All other data, including 

grain-size analyses, Atterberg limit tests, and specific gravity tests are grouped together in data 

packets that correspond to the amber jar samples. Data packets are arranged in numerical order 

by borehole location number. 

A2-5 
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Appendix A2 
Geotechnical Data 

Borehole Number: 

Sample Number: 

Sample Depth: 

INDEX OF GEOTECHNICAL DATA 

37391 

BH00661EBU1 

2.20-2.55 feet (Alluvium) 

Data Available: 

& Grain Size Analysis (Sieve and Hydrometer Test) Data 

jj( Atterberg Limits Test Data 

- Specific Gravity Test Data 

- MoistureDensity and Back-pressure Permeability (7iiaxial Compression Test) Data 

- Core Sample Photograph 



MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

MOISTURE DATA 

HYGRoscoPlc 

NATURAL 

37391 
2.55 - 2.8' 
BH00661 EBUl 
EGBOIROCKY FIATS 

YeS 

No 

wt. Wet soil 8 Pan (9) 
Wt. Dry soil & Pan (9) 

29.84 
29.04 

Wt. Lost Moisture (9) 0.80 
Wt.ofPan0nly (a) 3.83 
Wt. of Dry Soil (9) 25.21 
Moisture Content $6 3.2 

Wt. Hydrom. Sample Wet (g) 
Wt. Hydrom. Sample Dry (g) 

60.01 
58.1 6 

Sieve Pan Indiv. Indiv. 

(Size) (SI (9) Retain. 
Number Weight Wt.+Pan wt. 

11R' 0.00 0.00 0.00 
3l4' 0.00 39.62 39.62 
3m 0.00 20.18 20.18 
#4 0.00 10.55 10.55 
I 1  0 0.00 10.76 10.76 

mo 1.30 3.51 2.21 
#40 1.32 3.69 2.37 
w60 1.46 4.1 6 2.70 
#loo 1.32 4.94 3.62 
#200 1.30 6.80 5.50 

Cum. 
Wt. 

Retain. 

0.00 
39.62 
59.80 
70.35 
81.1 1 

2.21 
4.58 
7.28 

10.90 
16.40 

SAMPLED 10-1 6-91 T.C.&B.P. 
DATE TESTED 11 46-91 SR 
WASH SIEVE YeS 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Total Sample 

Weight of + #10 

Weight of + 11 0 

Weight of - #lo 

Weight of - W10 

Wt. Total Sample 

wet (9) 301.83 

Before Washing (9) 106.00 

After Washing (9) 81.1 1 

wet (g) 275.83 

Dry (9) 291.47 

Dry (9) 372.58 

Calc. Wt. 7" (9) 74.35 
Calc. Mass + #10 16.1 9 

Cum. % 
$6 Finer 

Retain. Bywt. 

0.0 100.0 
10.6 89.4 
16.1 83.9 
18.9 81.1 
21.8 78.2 

24.7 75.3 
27.9 72.1 
31.6 68.4 
36.4 63.6 
43.8 56.2 

ADVANCED TERRA TESTING, INC. 



CLIENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Moistwe: 
HYGROSCOPIC 
NATURAL 
Wt. Wet Soil 8 Pan (9) 
Wt.orysoir&Pan (9) 
Wt.ofPanOnly (g) 

Sieve: 
Wt. Total Sample 

Weight of + #I 0 
Before Washing (9) 
Weight of + W10 
After Washing (g) 
Weight of - #10 

Wet (9) 

wet (9) 

Hydrometer: 
Hydrometer R 

Value of "a' 
Deflocculant 
Defloc. Con'n 
Meniscus Con'n 

sp. Gr. of Soil 

Temp., Deg. C 
Temp. Coef. K 
Wt. Wet Hydrom. Samp 
% of Total Sample 

EBASCO 
2031 -05 

37391 
2.55 - 2.6' 
BH00661 EBUl 
EG&G/ROCKY FLATS 
10-16-91 T.C.&B.P. 
11-91 SR 
YeS 
No 

YeS 
No 

29.840 
29.040 
3.830 

381.83 

106.00 

81.1 1 

275.83 

A S N  152 H 
2.650 
1 .OOo 

4.000 
-1 .OOo 

Sodium Hewmetaphosphate 

23.000 
0.01 31 7 

60.007 
100.0 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 37391 SAMPLED 10-1 6-91 T.C.BB.P. 
DEPTH 2.55 - 2.8' DATE TESTED 11-08-91 S R  
SAMPLE NO. BH00661 EBUl WASH S I N E  YeS 
SOIL DESCR. EGCLQROCKY FIATS DRY SIEVE No 

Hydrometer I ASTM 152 H Temp., Deg. C 23.0 
sp. 01. of soil 2.65 Temp. Coef. K 0.01 31 7 
Value of 'a' 1 .oo Wl. Dry Sample W 74.346 
Den-lant Sodium Hexametaphosphate K of Total Sample 1 00.0 
Defbc. Corr'n 4.0 
Meniscus Corr'n -1 .o 

T 
Elapsed ometer Reading 

Time Original Corrected 
(min) 'R' 1OORalw 

0.0 
0.5 
1 .o 
2.0 
5.0 
15.0 
30.0 
60.0 
120.0 
250.0 
1440.0 

- 
44.00 
42.00 
41 .00 
37.50 
36.00 
35.00 
33.00 
31 .OO 
29.00 
27.00 

- 
39.00 
37.00 
36.00 
32.50 
31 .OO 
30.00 
28.00 
26.00 
24.00 
22.00 

- 
52.5 
49.8 
48.4 
43.7 
41.7 
40.4 
37.7 
35.0 
32.3 
29.6 

% Effecitve Grain 
Total Depth Diameter 

Sample L (mm) 

- 
52.5 
49.8 
48.4 
43.7 
41.7 
40.4 
37.7 
35.0 
32.3 
29.6 

- 
9.07 
9.40 
9.57 
10.14 
10.39 
10.55 
10.88 
11.21 
11 5 3  
11.86 

- 
0.0561 
0.0404 
0.0200 
0.01 88 
0.01 10 
0.0078 
0.0056 
0.0040 
0.0028 
0.001 2 

Grain Diameter = K*(SQRT(vT)) 

ADVANCED TERRA TESTING, INC. 
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Appendix A2 
Geotechnical Data 

Borehole Number: 

Sample Number: 

Sample Depth: 

Data Available: 

INDEX OF GEOTECHNICAL DATA 

37391 

BH00648EBUl 

255-2.80 feet (Alluvium) 

Grain Size Analysis (Sieve and Hydrometer Test) Data 

Atterberg Limits Test Data 

Specific Gravity Test Data 

MoistureDensity and Back-pressure Permeability (Triaxial Compression Test) Data 

Core Sample Photograph 



PERMEABILITY TEST - BACK PRESSURE CONSTANT HEAD 

CLIENT EBASCO 

BORING NO. 37391 

SAMPLE NO. BH00648EBUl 
SOIL DESCR. SS LINER 

CONF. PRES. PSF 1152 

DEPTH 2.55 - 2.80 FT 

TEST TYPE TWPbP 

MOISTUREDENSITY 
DATA 

W. Soil + Moisture (9) 
Wt. Wet Soil & Pan (g) 
Wt. Dry Soil 8 Pan (9) 
Wt. Lost Moisture (g) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
Moisture Content % 
Wet Density PCF 
Dry Density PCF 

Init. Diameter (in) 
Init. Area (sq in) 
Init. Height (in) 
Vol. Bef. Consol. (cu ft) 
Vol. After Consol. (cu ft) 
Effective Porosity % 
Constant Head (PSI) 

Time Time Init. 

Min SeC cc 
Burette 

997.0 
1492.0 
1453.0 
1339.0 
1440.0 
1459.0 
1421 .O 
1450.0 

59820 
89520 
871 80 

80340 
86400 
87540 
85260 
87000 

49.8 
49.1 
48.5 
48.0 
47.5 
47.1 
46.6 
46.2 

BEFORE 
TEST 

351.8 
361.1 
297.5 
63.6 
9.3 

288.2 
22.1 

120.6 
98.8 

2.385 
4.468 
2.488 

0.00643 
0.00604 

42.77 
2.00 

Final 
Burette 

cc 

49.1 
48.5 
48.0 
47.5 
47.1 
46.7 
46.2 
45.8 

1569.0 94140 45.8 45.4 

AFER 
TEST 

361.4 
370.7 
297.5 
73.2 
9.3 

288.2 
25.4 

131.9 
105.2 

(cm) 
(sq an) 

(cm) 

(cm) 

Head 
Corr. 
cc 

15.7 
16.4 
17.0 
17.5 
18.0 
18.4 
19.0 
19.4 
19.8 

JOB NO. 2031 -05 

SAMPLED 
TEST STARTED 
TEST FINISHED 1 1  -25-91 
SETUP NO. 1 5 s  
SATURATEDTEST Yes 
AT FIELD MOIST. No 

10-1 6-91 TC & BP 
1 1  -1 2-91 DCW 

6.058 
28.824 
6.320 

140.79 

Permeability 

crnlsec 
k 

2.2E-08 
1.2E-08 
1.1E-08 
1.2E-08 
8.7E-09 
9.7E-09 
8.9E-09 
8.7E-09 
8.1 E 4 9  

ADVANCED TERRA TESTING, INC. 



CLIENT 
JOB NO. 

EBASCO 
2031 -05 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
TEST STARTED 
TEST FINISHED 
SETUP NO. 
TESTTYPE 
CONF. PRES. PSF 
SATURATED TEST 
AT FIELD MOIST. 
Wt Soil 81 Moist bt 
Wt Soil 8 Moist at 
Wt. Dry Soil 8 Pan 
Wt. of Pan Only (9) 

Consol Info: 
Init. Diameter in. 
Initial Height in. 
Vol. change (sat. con.) CC 

Height Change in. 
cell Exp. 

Test info: 
Pore pres @ begin. psi 
Strain Rate 
Piston Con. cchn 
Constant Head (PSI) 

37391 

BH00648EBU1 
SS LINER 

2.55 - 2.80 FT 

10-1 6-91 TC 8c BP 
11 -1 2-91 DCW 
11 -25-91 
15s 
W b P  

1152 
Yes 
No 

351.770 
361.370 
297.520 

9.320 

2.385 
2.488 

18.000 
6.900 
0.01 9 

59.000 
0.003 
0.000 
2.000 



TRIAXAL COMPRESSION TEST DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 37391 

SAMPLE NO. BH00648EBUl 
SOIL DESCR. SS LINER 

DEPTH 2.55 - 2.80 FT 

TESTTYPE TWPbP 
CONF. PRES. PSF 

cell Back 
Pres. Pres. 
(PSI) (PSI) 

40.0 38.0 
50.0 48.0 
60.0 58.0 
70.0 

1152 

SATURATION DATA 

SAMPLED 
TEST STARTED 
TEST FINISHED 11 -25-91 
SETUP NO. 15s 
SATURATED TEST Yes 
AT flELD MOIST. No 

10-1 6-91 TC 8 BP 
11 -1 2-91 DCW 

Burette Pore 
Reading Pressure 
(CC) (PSI) Change B 

Close Open Close Open 
0.0 13.4 

11.4 12.3 38.0 46.8 8.8 0.68 
12.3 13.0 48.2 57.4 9.2 0.92 
13.3 13.4 58.3 67.8 9.5 0.95 

CONSOLIDATION DATA 

Elapsed 
Time 
(Min) 

0.00 
0.25 
0.5 

1 
2 
4 
9 

16 
30 
60 

120 
240 
360 

Initial Height (in) 
Height Change (in) 
Ht. After Cons. (in) 
Initial Area (sq in) 
Area After Cons. (sq in) 

SQRT 
Time 
(Min) 

0.00 
0.50 
0.71 
1.00 
1.41 
2.00 
3.00 
4.00 
5.48 
7.75 

10.95 
15.49 
18.97 

2.488 
0.01 9 
2.469 
4.468 
4.228 

Burette Volume 
Reading Defl. 
(CC) (a) 

13.40 0.00 
14.08 -0.67 
14.10 -0.70 
14.20 -0.80 
14.28 -0.88 
14.38 -0.97 
14.53 -1.13 
14.68 -1.28 
14.80 -1.40 
15.00 -1.60 
15.23 -1.82 
15.48 -2.07 
15.58 -2.1 7 

Init. Vol. (CC) 182.18 
Vol. Change (CC) 18.00 

Net Change (CC) 11.10 
Cell Exp. (CC) 6.90 

Cons. Vol. (CC) 171.08 

ADVANCED TERRA TESTING, INC. 





TRIAXAL COMPRESSION TEST DATA 

CLIENT EBASCO 

BORING NO. 37391 

SAMPLE NO. BH00648EBUl 
SOIL DESCR. SS LINER 

CONF. PRES. PSF 1152 

DEPTH 2.55 - 2.80 FT 

TEST TYPE W b P  

Init. H t  (in) 2.488 
Consol. Ht. (in) 2.469 
BackPres. PSI 59.0 

JOB NO. 2031 -05 

SAMPLED 
TEST STARTED 
TEST FINISHED 11 -25-91 
SETUP NO. 15S 
SATURATED TEST Yes 
AT FIELD MOIST. No 

10-1 6-91 TC & BP 
1 1  -1 2-91 DCW 

Init. Area (sq in) 4.468 

Strain Rate (in/min) 0.003 
Consol. Area (sq in) 4.228 

Axial Axial Delta Axial Area Dev. Pore Delta Sigma 
Load Load 
Lbs. PSF 

0.0 0 
125.0 4258 
165.0 5620 
187.0 6370 
193.0 6574 
190.0 6472 
185.0 6301 
180.0 6131 
176.0 5995 
172.0 5859 
167.0 5688 
151.0 5143 
140.0 4769 
139.0 4735 
150.0 5109 
157.5 5365 
164.5 5603 
175.0 5961 
149.0 5075 
140.0 4769 
140.0 4769 

Ht. % Final Stress Pres. Pres. 
In. Strain Sq In. PSF PSI PSF 

0.00 
0.01 
0.02 
0.03 
0.04 
0.05 
0.06 
0.07 
0.08 
0.09 
0.10 
0.1 5 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 
0.60 

0.00 4.228 
0.41 4.245 
0.81 4.262 
1.22 4.280 
1.62 4.297 
2.03 4.315 
2.43 4.333 
2.84 4.351 
3.24 4.369 
3.65 4.388 
4.05 4.406 
6.08 4.501 
8.10 4.600 

10.13 4.704 
12.15 4.812 
14.18 4.926 
16.20 5.045 
18.23 5.170 
20.25 5.301 
22.28 5.439 
24.30 5.585 

0 
4481 
5891 
6649 
6834 
6701 
6497 
6295 
61 30 
5965 
5768 
51 05 
4631 
4497 
4743 
4866 
4962 
51 51 
4277 
391 7 
381 5 

59.00 
49.50 
50.00 
51 .OO 
54.50 
56.80 
57.00 
57.40 
57.60 
57.70 
57.80 
57.80 
57.80 
57.80 
57.80 
58.00 
58.40 
58.70 
59.20 
59.50 
59.70 

0.0 
-1 368.0 
-1 296.0 
-1 152.0 
-648.0 
916.8 
-288.0 
-230.4 
-201.6 
-1 87.2 
-1 72.8 
-1 72.8 
-172.8 
-1 72.8 
-172.8 
-144.0 
-86.4 
-43.2 
28.8 
72.0 

100.8 

3 
PSF 

1152 
2520 
2448 
2304 
1800 
1469 
1440 
1382 
1354 
1339 
1325 
1325 
1325 
1325 
1325 
1296 
1238 
1195 
1123 
1080 
lo51 

Sigma Eff. 
1 Stress 

PSF Ratio 

0 0.00 
7001 2.78 
8339 3.41 
8953 3.89 
8634 4.80 
81 69 5.56 
7937 5.51 
7678 5.55 
7483 5.53 
7305 5.45 
7092 5.35 
6430 4.85 
5956 4.50 
5821 4.39 
6068 4.58 
61 62 4.75 
6200 5.01 
6346 5.31 
5400 
4997 
4866 

ADVANCED TERRA TESTING, INC. 



CORE PHOTOGRAPH 

Confining 

37391 
BH00648EBUI 

2.55-2.80 foot  depth interval 

Pressure ( 5 3  )=1152 pounds per square foot  



AppendixA2 . 

Geotechnical Data 

Borehole Numbec 

Sample Number: 

Sample Depth: 

INDEX OF GEOTECHNICAL DATA 

37391 

BH00660EBU1 

11.00-11.75 feet (Alluvium) 

Data Available: 

& Grain Size Analysis (Sieve and Hydrometer Test) Data 

- V' Atterberg Limits Test Data 

- Specific Gravity Test Data 

- MoistureDensity and Back-pressure Permeability (Triaxial Compression Test) Data 

- Core Sample Photograph 



MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT EBASCO 

BORING NO. 37391 

SAMPLE NO. BH00660EBUl 
SOIL DESCR. EG&G/ROCKY FLATS 

DEPTH 11 .OO - 11.75 F f  

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil 8 Pan (9) 

Wt. Lost Moisture (g) 0.50 
Wt. of Pan Only (9) 3.66 

34.33 
33.83 Wt. Dry Soil & Pan (9) 

Wt. of Dry Soil (9) 30.1 7 
Moisture Content % 1.7 

Wt. Hydrom. Sample Wet (9) 
Wt. Hydrom. Sample Dry (9) 

60.01 
59.03 

Sieve Pan Indiv. Indiv. 

(Size) (9) (g) Retain. 
Number Weight Wt.+Pan Wt. 

11R" 0.00 0.00 0.00 
314' 0.00 0.00 0.00 
318" 0.00 22.00 22.00 
#4 0.00 4.13 4.1 3 
#lo 0.00 2.81 2.81 

#20 1.33 3.16 1.83 
#40 1.30 3.08 1.78 
#60 1.32 3.28 1.96 
#loo 1.31 3.93 2.62 

JOB NO. 2031 -05 

10-1 7-91 
11 -1 1-91 TNU 

SAMPLED 
DATE TESTED 
WASH SIEVE Yes 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Total Sample 

Weight of + #10 
Before Washing (9) 
Weight of + #10 
After Washing (9) 
Weight of - #10 
Weight of - #10 
Wt. Total Sample 

wet (9) 

wet (9) 

Dry (SI 

Dry (9) 

Calc. Wt. 'W" (9) 
Calc. Mass + #10 

Cum. Cum. % 
Wt. % Finer 

Retain. Retain. Bywt. 

0.00 0.0 100.0 
0.00 0.0 100.0 
22.00 5.4 94.6 
26.1 3 6.4 93.6 
28.94 7.1 92.9 

1.83 9.9 90.1 
3.61 12.8 87.2 
5.57 15.8 84.2 
8.19 20.0 80.0 

1200 1.30 5.76 4.46 12.65 27.0 73.0 

41 5.74 

36.85 

28.94 

378.89 

380.49 

409.43 

63.52 
4.49 

ADVANCED TERRA TESTING, INC. 



CLIENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Moisture: 
HYGROSCOPIC 
NATUFWL 
Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
W. of Pan Only (g) 

Sieve: 
Wt. Total Sample 

Weight of + #lo 
Before Washing (g) 
Weight of + #10 
After Washing (9) 
Weight of - #lo 

Wet (9) 

Wet (9) 

Hydrometer: 
Hydrometer # 
Sp. Gr. of Soil 
Value of 'a' 
Deflocculant 
Defloc. Corr'n 
Meniscus Con'n 

Temp., Deg. C 
Temp. Coef. K 
Wt. Wet Hydrom. Samp 
% of Total Sample 

EBASCO 
2031 -05 

37391 

BH00660EBUl 
EG&GIROCKY FLATS 

1 1 .OO - 1 1.75 FT 

10-1 7-91 
11-11-91 TNU 
YeS 
No 

Yes 
No 
34.330 
33.830 
3.660 

41 5.74 

36.85 

28.94 

378.89 

A S N  152 H 
2.650 
1 .000 

4.000 
-1 .ooo 

Sodium Hexametaphosphate 

23.000 
0.01 31 7 
60.01 1 
100.0 
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HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 37391 SAMPLED 10-1 7-91 
DEPTH 11 .OO - 11.75 FT DATE TESTED 
SAMPLE NO. BH00660EBUl WASH SIEVE YeS 
SOIL DESCR. EGBGIROCKY RATS DRY SIEVE No 

11-11-91 TNU 

Hydrometer # ASTM 152 H Temp., Deg. C 23.0 
Sp. Gr. of Soil 2.65 Temp. Coef. K 0.01 31 7 
Value of ‘a’ 1 .OO Wt. Dry Sample “w” 63.523 
Deflocculant Sodium Hexametaphosphate % of Total Sample 1 00.0 
Defioc. Con’n 4.0 
Meniscus Corr’n -1 .o 

T 
Elapsed ometer Reading 

Time Original Corrected 
(min) ’R” 100Ra.W 

0.0 
0.5 
1.0 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1440.0 

I 

46.50 
43.75 
42.00 
40.50 
30.00 
36.50 
35.00 
33.00 
31.50 
30.00 

- 
41 .50 
38.75 
37.00 
35.50 
33.00 
31.50 
30.00 
20.00 
26.50 
25.00 

Grain Diameter = K*(SQRT(L/T)) 

- 
65.3 
61 .O 
58.2 
55.9 
51.9 
49.6 
47.2 
44.1 
41.7 
39.4 

% 
Total 

Sample 

I 

65.3 
61 .O 
58.2 
55.9 
51.9 
49.6 
47.2 
44.1 
41.7 
39.4 

Effecitve Grain 
Depth Diameter 

L (mm) 

- - 
8.66 0.0540 
9.12 0.0398 
9.40 0.0286 
9.65 0.0183 

10.06 0.0108 
10.30 0.0077 
10.55 0.0055 
10.88 0.0040 
11.12 0.0028 
11.37 0.0012 

ADVANCED TERRA TESTING, INC. 



ATTERBERG L I M I T S  TEST D A T A  
PILL0 CLASSIFICATION _ _ _ _ _ _ _ _ _ - - _ _ _ _ 
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Appendix A2 
Geotechnical Data 

Borehole Number: 

Sample Number: 

Sample Depth: 

INDEX OF GEOTECHNICAL DATA 

37391 

BH00658EBUl 

11.75-12.00 feet (Alluvium) 

Data Available: 

- Grain Size Analysis (Sieve and Hydrometer Test) Data 

- Atterberg Limits Test Data 

- Specific Gravity Test Data 

& Moisture/Density and Back-pressure Permeability (Triaxial Compression Test) Data 

& Core Sample Photograph 



PERMEABILITY TEST - BACK PRESSURE CONSTANT HEAD 

CLIENT EBASCO 

BORING NO. 37391 
DEPTH 11.75 - 12.00 Fr 
SAMPLE NO. BH00658EBUl 
SOIL DESCR. SS LINER 

CONF. PRES. PSF 1152 
TEST TYPE W b P  

MOISTURE/DENSIN BEFORE 
DATA TEST 

Wt. Soil + Moisture (9) 
Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
Moisture Content % 
Wet Densrty PCF 
Dry Density PCF 

398.1 
407.6 
325.9 
81.7 
9.5 

31 6.4 
25.8 

129.6 
103.0 

Init. Diameter (in) 2.386 
Init. Area (sq in) 4.471 
Init. Height (in) 2.61 7 
Vol. Bef. Consol. (w ft) 0.00677 
Vol. After Consol. (w ft) 0.00697 
Effective Porosity % 44.55 
Constant Head (PSI) 2.00 

Time 

Min 

1370.0 
1569.0 
1420.0 
1335.0 
1444.0 
1426.0 
1205.0 

Time Init. 

Sec cc 
Burette 

82200 49.7 
941 40 49.4 
85200 49.2 
801 00 49.0 
86640 48.9 
85560 48.7 
72300 48.4 

Final 
Burette 
cc 

49.4 
49.2 
49.0 
48.9 
48.7 
48.6 
48.3 

AFTER 
TEST 

404.4 
413.8 
325.9 
87.9 
9.5 

31 6.4 
27.8 

127.9 
100.1 

(cm) 
(sq an) 

(cm) 

(cm) 

Head 
Corr. 
cc 

15.6 
15.8 
16.0 
16.2 
16.4 
16.5 
16.9 

JOB NO. 2031 -05 

SAMPLED 10-16-91 TC&BP 
TEST STARTED 11-12-91 DCW 
TEST FINISHED 11 -30-91 
SETUP NO. 4P 
SATURATED TEST YeS 
AT FIELD MOIST. No 

6.060 
28.849 
6,647 

140.79 

Permeability 

cmlsec 
k 

6.5E-09 
3.8E-09 
4.2E-09 
2.2E-09 
4.1 E-09 
2.1E-09 
2.5E-09 

ADVANCED TERRA TESTING, INC. 



CLIENT 
JOB NO. 

EBASCO 
2031 4 5  

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
TEST STARTED 
TEST FINISHED 
SETUP NO. 
TEST TYPE 
CONF. PRES. PSF 
SATURATED TEST 
AT FIELD MOIST. 
Wt Soil & Moist bt 
Wt Soil & Moist at 
Wt. Dry Soil & Pan 
Wt. of Pan Only (9) 

Consol Info: 
Init. Diameter in. 
Initial Height in. 
Vol. change (sat. con.) CC 
cell Exp. 
Height Change in. 

Test info: 
Pore pres @ begin. psi 
Strain Rate 
Piston Con. cc/in 
Constant Head (PSI) 

37391 
11.75 - 12.00 FT 
BH00658EBUl 
SS LINER 
10-1 6-91 TC&BP 
11-12-91 DCW 
11 -30-91 
4P 

W b P  
1152 

Yes 
No 

398.110 
404.360 
325.890 

9.460 

2.386 
2.61 7 
6.900 

12.500 
0.005 

99.000 
0.003 
0.000 
2.000 



TRIAXAL COMPRESSION TEST DATA 

CLIENT EBASCO JOB NO. 2031 4 5  

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
TEST TYPE 
CONF. PRES. PSF 

cell Back 
Pres. Pres. 
(PSI) (PSI) 

40.0 38.0 
50.0 48.0 
60.0 58.0 
70.0 68.0 
80.0 78.0 
90.0 88.0 

100.0 98.0 
110.0 

37391 
1 1.75 - 12.00 Fr 
BH00658EBUl 
SS LINER 

1152 
TXlPbP 

SATURATlON DATA 

Burette Pore 
Reading Pressure 
(CC) (PSI) 

Close 
0.1 
4.2 
2.3 
1.5 
1.7 
2.3 
3.1 
4.0 

Open 
7.2 
5.0 
2.9 
2.3 
2.8 
3.3 
4.1 
4.0 

Close 

36.8 
47.6 
57.6 
67.8 
77.6 
87.6 
97.7 

CONSOLIDATION DATA 

Initial Height (in) 
Height Change (in) 
Ht. After Cons. (in) 
Initial Area (sq in) 
Area After Cons. (sq in) 

Elapsed SQRT 
l ime Time 
(Min) (Min) 

0.00 0.00 
0.25 0.50 
0.5 0.71 

1 1 .OO 
2 1.41 
4 2.00 
9 3.00 

16 4.00 
30 5.48 
60 7.75 

120 10.95 
240 15.49 
360 10.97 

2.61 7 
0.005 
2.612 
4.471 
4.61 1 

SAMPLED 10-1 6-91 TC&BP 
TEST STARTED 
TEST FINISHED 1 1-30-91 
SETUP NO. 4P 
SATURATEDTEST Yes 
AT FIELD MOIST. No 

11 -1 2-91 DCW 

Change B 

Open 

39.7 2.9 0.29 
52.1 4.5 0.45 
63.7 6.1 0.61 
75.0 7.2 0.72 
85.8 8.2 0.82 
96.6 9.0 0.90 

107.0 9.3 0.93 

Burette Volume 
Reading DeR. 
(CC) (cc) 

3.90 0.00 
4.33 -0.43 
4.35 -0.45 
4.38 -0.48 
4.39 -0.49 
4.40 -0.50 
4.43 -0.52 
4.48 -0.57 
4.53 -0.63 
4.60 -0.70 
4.73 -0.82 
4.90 -1 .oo 
4.98 -1.07 

Init. Vol. (CC) 191.78 
Vol. Change (CC) 6.90 
cellExp. (CC) 12.50 

Cons. Vol. (02) 197.38 
Netchange (CC) -5.60 

ADVANCED TERRA TESTING, INC. 





TRIAXAL COMPRESSION TEST DATA 

CLIENT EBASCO 

BORING NO. 37391 

SAMPLE NO. BH00658EBUl 
SOIL DESCR. SS LINER 

CONF. PRES. PSF 1152 

DEPTH 11.75-12.OOFT 

TEST TYPE W b P  

Init. Ht (in) 2.61 7 
Consol. Ht. (in) 2.612 
Back Pres. PSI 99.0 

JOB NO. 2031 -05 

SAMPLED 10-1 6-91 TCXBP 
TEST STARTED 
TEST FINISHED 
SETUP NO. 4P 
SATURATED TEST Yes 
AT FIELD MOIST. No 

11 -1 2-91 DCW 
11 -30-91 

Init. Area (sq In) 4.471 
Consol. Area (sq in) 4.61 1 
Strain Rate (in/rnin) 0.003 

Axial Axial Delta Axial Area Dev. Pore Delta 
Load Load 
Lbs. PSF 

0.0 0 
125.0 3904 
165.0 5153 
187.0 5040 
193.0 6028 
190.0 5934 
185.0 5778 
180.0 5622 
176.0 5497 
172.0 5372 
167.0 5216 
151.0 4716 
140.0 4372 
139.0 4341 
150.0 4685 
157.5 4919 
164.5 5138 
175.0 5466 
149.0 4654 
140.0 4372 
140.0 4372 

Ht. % Final Stress Pres. Pres. 
In. Strain Sq In. PSF PSI PSF 

0.00 
0.01 
0.02 
0.03 
0.04 
0.05 
0.06 
0.07 
0.08 
0.09 
0.10 
0.1 5 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 
0.60 

0.00 4.611 
0.30 4.628 
0.77 4.646 
1.15 4.664 
1.53 4.602 
1.91 4.701 
2.30 4.719 
2.60 4.738 
3.06 4.756 
3.45 4.775 
3.83 4.794 
5.74 4.892 
7.66 4.993 
9.57 5.099 

11.49 5.209 
13.40 5.324 
15.31 5.444 
17.23 5.570 
19.14 5.702 
21.06 5.040 
22.97 5.986 

0 
3772 
4959 
5599 
5756 
5645 
5475 
5306 
51 67 
5030 
4864 
431 1 
391 6 
3807 
4021 
41 31 
421 9 
4307 
3649 
3347 
3266 

99.00 0.0 
49.50 -7128.0 
50.00 -7056.0 
51 .OO -691 2.0 
54.50 -6408.0 
56.80 -6076.0 
57.00 -6048.0 
57.40 -5990.4 
57.60 -5961.6 
57.70 -5947.2 
57.80 -5932.8 
57.80 -5932.8 
57.80 -5932.8 
57.80 -5932.8 
57.80 -5932.8 
58.00 -5904.0 
58.40 -5646.4 
58.70 -5803.2 
59.20 -5731.2 
59.50 -5688.0 
59.70 -5659.2 

Sigma Sigma Eff. 
3 1 Stress 

PSF PSF Ratio 

1152 0 
8280 12052 
0208 13167 
8064 13663 
7560 13316 
7229 12873 
7200 12675 
7142 12448 
7114 12281 
7099 12129 
7085 11949 
7085 11396 

7085 10892 
7085 11106 
7056 11187 
6998 11218 
6955 11342 
6083 10532 
6040 10187 
6811 10077 

7085 11000 

0.00 
1.46 
1.60 
1.69 
1.76 
1.78 
1.76 
I .74 
1.73 
1.71 
1.69 
1.61 
1.55 
1.54 
1.57 
1.59 
1.60 
1.63 

ADVANCED TERRA TESTING, INC. 



CORE PHOTOGRAPH 

37391 
BH00658EBUI 

11.75-12.00 foot depth interval 

Confining Pressure ( 6 3  )=1152 pounds per square foot 



Appendix A2 
Geotechnical Data 

Borehole Number: 

Sample Number: 

Sample Depth: 

INDEX OF GEOTECHNICAL DATA 

37491 

BH00570EBUl 

2.70-3.00 feet (Alluvium) 

Data Available: 

- Grain Size Analysis (Sieve and Hydrometer Test) Data 

- Atterberg Limits Test Data 

- Specific Gravity Test Data 

& MoistureDensity and Back-pressure Permeability (Triaxial Compression Test) Data 

& Core Sample Photograph 



PERMEABILITY TEST - BACK PRESSURE CONSTANT HEAD 

CLIENT EBASCO 

BORING NO. 37491 

SAMPLE NO. BH00570EBUl 
SOIL DESCR. SS LINER 

CONF. PRES. PSF 1152 

DEPTH 2.70 - 3.00 Ff 

TESTTYPE W b P  

MOISTUREDENSITY 
DATA 

W. Soil + Moisture (9) 
Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (g) 
Wt. of Dry Soil (9) 
Moisture Content % 
Wet Density PCF 
Dry Densw PCF 

Init. Diameter (in) 
hit. Area (sq in) 
hit. Height (in) 
Vol. Bef. Consol. (cu ft) 
Vol. After Consol. (a, ft) 
Effsctive Porosity % 
Constant Head (PSI) 

Tim Time Init. 

Min SeC cc 
Burette 

921.0 
1359.0 
735.0 
709.0 

1425.0 
1686.0 
1 2 l l . O  
1538.0 
1611.0 
1147.0 
156310 

55260 
81 540 
441 00 
42540 
85500 

101160 
72660 
92280 
96660 
68820 
93780 

50.1 
48.7 
47.2 
46.6 
45.9 
44.6 
43.4 
42.5 
41.5 
40.5 
48.6 

BEFORE 
TEST 

391.2 
400.7 
342.6 
58.1 
9.4 

333.2 
17.4 

132.9 
11 3.2 

2.392 
4.494 
2.495 

0.00649 
0.00656 

33.84 
2.00 

Final 
Burette 

cc 

48.7 
47.2 
46.6 
45.9 
44.6 
43.4 
42.5 
41.5 
40.5 
39.8 
47.6 

AFTER 
TEST 

396.0 
405.4 
342.6 
62.8 
9.4 

333.2 
18.9 

133.2 
1 12.0 

(em) 
(sq an) 

(cm) 

(cm) 

Head 
Corr. 
cc 

5.2 
6.5 
7.5 
8.1 
9.0 

10.2 
11.2 
12.0 
12.9 
13.7 
6.4 

JOB NO. 2031 -05 

SAMPLED 10-1 6-91 ACBKM 
TEST STARTED 
TEST FINISHED 12-05-91 
SETUP NO. 1P 
SATURATED TEST YeS 
AT FIELD MOIST. No 

11 -1 6-91 DCW 

6.076 
28.994 
6.337 

140.79 

Permeability 
k 

cm/sec 

4.OE-08 
2.QE-08 
2.2E-08 
2.6E-08 
2.5E-08 
2.OE-08 
1 . E 4 8  
1 S - 0 8  
1 .7E-08 
1.7E-08 
1 .E48 

ADVANCED TERRA TESTING, INC. 



CLIENT 
JOB NO. 

EBASCO 
2031 -05 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
TEST STARTED 
TEST FINISHED 
SETUP NO. 
TEST TYPE 
CONF. PRES. PSF 
SATURATED TEST 
AT FIELD MOIST. 
Wt Sail & Moist bt 
Wt Sail & Moist at 
wt. Dry Soil & Pan 
wt. of Pan Only (9) 

Consol Info: 
Init. Diameter in. 
Initial Height in. 
Vol. change (sat. con.) CC 

Height Change in. 
cell Exp. 

Test info: 
Pore pres @ begin. psi 
Strain Rate 
Piston Con. cchn 
Constant Head (PSI) 

37491 

BH00570EBU1 
SS LINER 

2.70 - 3.00 F T  

10-1 6-91 AWKM 
11-1 6-91 DCW 
12-05-91 
1P 

TWPbP 

YeS 
No 

1152 

391.230 
395.980 
342.590 

9.440 

2.392 
2.495 

14.600 
16.500 
0.021 

89.000 
0.003 
0.000 
2.000 



TRIAXAL COMPRESSION TEST DATA 

CLIENT EBASCO 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
TEST TYPE 
CONF. PRES. PSF 

cell Back 
Pres. Pres. 
(PSI) (PSI) 

40.0 38.0 
50.0 48.0 
60.0 58.0 
70.0 68.0 
80.0 78.0 
90.0 

37491 

BH00570EBUl 
SS LINER 

1152 

2.70 - 3.00 FT 

W b P  

SATURATION DATA 

Burette Pore 
Reading Pressure 
(CC) (PSI) 

Close Open Close 

0.1 8.1 
5.1 6.3 38.5 
6.0 7.3 48.4 
7.1 8.3 58.6 
8.5 9.7 68.6 
9.7 11.0 78.4 

CONSOLIDATION DATA 

Initial Height (in) 
Height Change (in) 
Ht. After Cons. (in) 
Initial Area (sq in) 
Area After Cons. (sq in) 

Elapsed SQRT 
Time Time 
(Min) (Min) 

0.00 0.00 
0.25 0.50 
0.5 0.71 

1 1 .00 
2 1.41 
4 2.00 
9 3.00 

16 4.00 
30 5.48 
60 7.75 

120 10.95 
240 15.49 
360 18.97 

2.495 
0.021 
2.474 
4.494 
4.579 

JOB NO. 2031 -05 

SAMPLED 10-1 6-91 ACBKM 
TEST STARTED 
TEST FINISHED 12-05-91 
SETUP NO. 1P 
SATURATED TEST Yes 
AT FIELD MOIST. No 

11 -1 6-91 DCw 

Change B 

Open 

46.6 8.1 0.81 
57.0 8.6 0.86 
67.7 9.1 0.91 
78.0 9.4 0.94 
88.0 9.6 0.96 

Burette Volume 
Reading Defl. 
(CC) (=I 

17.10 0.00 
11.90 -0.80 
11.93 -0.83 
11.93 -0.83 
12.00 -0.90 
12.03 -0.93 
12.13 -1.03 
12.20 -1.1 0 
12.38 -1.28 
12.63 -1.53 
12.95 -1.85 
13.23 -2.1 3 
13.38 -2.28 

Init. Vol. (CC) 183.76 
Vol. Change (CC) 14.60 
CellEXp. (CC) 16.50 

cons.vol. (CC) 185.66 
Net Change (CC) -1.90 

ADVANCED TERRA TESTING, INC. 
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TRIAXAL COMPRESSION TEST DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 37491 SAMPLED 10-16-91 AClLKM 
DEPTH 2.70 - 3.00 FT TEST STARTED 11 -1 6-91 DCW 
SAMPLE NO. BH00570EBUl TEST FINISHED 12-05-91 
SOIL DESCR. SS LINER SETUP NO. 1P 
TESTTYPE W b P  SATURATED TEST Yes 
CONF. PRES. PSF 1152 AT FIELD MOIST. No 

Init. Ht (in) 2.495 
Consol. Ht. (in) 2.474 
BackPres. PSI 89.0 

Init. Area (sq in) 4.494 
Consol. Area (sq in) 4.579 
Strain Rate (inhin) 0.003 

Axial Axial Delta Axial Area Dev. Pore Delta Sigma Sigma Eff. 
Load Load 
Lbs. PSF 

0.0 0 
725.0 3931 
165.0 5189 
187.0 5881 
193.0 6070 
190.0 5975 
185.0 5818 
180.0 5661 
176.0 5535 
172.0 5409 
167.0 5252 
151.0 4749 
140.0 4403 
139.0 4371 
150.0 4717 
157.5 4953 
164.5 5173 
175.0 5504 
149.0 4686 
140.0 4403 
140.0 4403 

Ht. % Final Stress Pres. Pres. 3 1 stress 
In. Strain Sq In. PSF PSI PSF PSF PSF Ratio 

0.00 
0.01 
0.02 
0.03 
0.04 
0.05 
0.06 
0.07 
0.08 
0.09 
0.10 
0.15 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 
0.60 

0.00 4.579 
0.40 4.597 
0.81 4.616 
1.21 4.635 
1.62 4.654 
2.02 4.673 
2.43 4.693 
2.83 4.712 
3.23 4.732 
3.64 4.752 
4.04 4.772 
6.06 4.874 
8.08 4.981 

10.11 5.093 
12.13 5.211 
14.15 5.333 
16.17 5.462 
18.19 5.597 
20.21 5.739 

24.25 6.045 
22.23 5.008 

0 
3843 
5052 
5702 
5861 
574 6 
5572 
5399 
5257 
5116 
4946 
4378 
3972 
3857 
4068 
4174 
4256 
441 9 
3670 
3361 
3273 

89.00 0.0 
49.50 -5688.0 
50.00 -561 6.0 
51.00 -5472.0 
54.50 4968.0 

57.00 -4608.0 
57.40 -4550.4 
57.60 -4521.6 
57.70 -4507.2 
57.80 4492.8 

57.80 -4492.8 
57.80 -4492.8 
57.80 -4492.8 
58.00 4464.0 
58.40 4406.4 
58.70 -4363.2 
59.20 -4291.2 
59.50 -4248.0 
59.70 -4219.2 

56.80 4636.8 

57.80 -4492.8 

1152 
6840 
6768 
6624 
6120 
5789 
5760 
5702 
5674 
5659 
5645 
5645 
5645 
5645 
5645 
561 6 
5558 
551 5 
5443 
5400 
5371 

0 
10683 
1 1820 
12326 
11981 
11535 
11332 
11101 
10930 
1 0775 
lo591 
10023 
961 7 
9502 
971 3 
9790 
981 5 
9934 
9113 
8761 
8644 

0.00 
1.56 
1.75 
1.86 
1.96 
1.99 
1.97 
1.95 
1.93 
1.90 
1.88 
1.78 
1.70 
1.68 
1.72 
1.74 
1 .77 
1.80 

ADVANCED TERRA TESTING, INC. 



CORE PHOTOGRAPH 

37491 
BH00570EBUI 

2.70-3.00 foot depth interval 

Confining Pressure ( E3 ) = 1152 pounds per square foot 



Appendix A2 
Ceotechnical Data 

Borehole Number: 

Sample Number: 

Sample Depth: 

INDEX OF GEOTECHNICAL DATA 

37491 

BH00571EBU1 

3.00-3.25 feet (Alluvium) 

Data Available: 

& Grain Size Analysis (Sieve and Hydrometer Test) Data 

- d Atterberg Limits Test Data 

- Specific Gravity Test Data 

- MoistureDensity and Back-pressure Permeability (Triaxial Compression Test) Data 

- Core Sample Photograph 



MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT EBASCO 

BORING NO. 37491 

SAMPLE NO. BH00571 EBUl 
SOIL DESCR. EG&G/ROCKY FLATS 

DEPTH 3.00 - 3.25 FT 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil 8 Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
Moisture Content % 

Wt. Hydrom. Sample Wet (9) 
Wt. Hydrom. Sample Dry (9) 

Sieve Pan 
Number Weight 
(Size) (9) 

1 IR' 0.00 
314" 0.00 
318" 0.00 
#4 0.00 
#lo  0.00 

#20 1.31 
#40 1.33 
#60 1.33 
#loo 1.31 
#200 1.33 

Indiv. 
Wt. + Pan 

(9) 

0.00 
0.00 
0.00 
1.28 
5.37 

3.07 
4.34 
5.54 
8.1 6 

10.83 

52.08 
51.27 
0.81 
3.77 

47.50 
1.7 

60.01 
59.00 

Indiv. 
Wt. 

Retain. 

0.00 
0.00 
0.00 
1.28 
5.37 

1.76 
3.01 
4.21 
6.85 
9.50 

JOB NO. 2031 -05 

SAMPLED 10-15-91 K.M.&A.C. 
DATE TESTED 1 1  48-91 SR 
WASH SIEVE YeS 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Total Sample 

Weight of + #lo 
Before Washing (9) 
Weight of + #lo 
After Washing (9) 
Weight of - #lo 
Weight of - #lo 
Wt. Total Sample 

Wet (9) 

Wet (9) 

Dry (9) 

Dry (9) 

Calc. wt. "W" (9) 
Calc. Mass + #10 

Cum. Cum. % 
wt. % Finer 

Retain. Retain. By Wt. 

0.00 0.0 100.0 
0.00 0.0 100.0 
0.00 0.0 100.0 
1.28 0.3 99.7 
6.65 1.7 98.3 

1.76 4.7 95.3 
4.77 9.7 90.3 
8.96 16.7 83.3 

15.83 28.1 71.9 
25.33 43.9 56.1 

389.75 

8.68 

6.65 

381.07 

376.68 

383.33 

60.04 
1 .w 

ADVANCED TERRA TESTING, INC. 



CLIENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Moisture: 
HYGROSCOPIC 
NATURAL 
Wt. Wet Soil 8 Pan (9) 
Wt. Dry Soil 8 Pan (9) 
Wt. of Pan Only (9) 

Sieve: 
Wt. Total Sample 

Weight of + #10 
Before Washing (9) 
Weight of + #10 
After Washing (9) 
Weight of - #10 

Wet (9) 

Wet (9) 

Hydrometer: 
Hydrometer # 
Sp. Gr. of Soil 
Value of 'a" 
Deflocculant 
Defloc. Corr'n 
Meniscus Con'n 

Temp., Deg. C 
Temp. Coef. K 
Wt. Wet Hydrom. Samp 
% of Total Sample 

EBASCO 
2031 -05 

37491 

BH00571 EBUl 
EGBGIROCKY FLATS 

3.00 - 3.25 FT 

10-15-91 K.M.U.C. 
11 46-91 S R  
Yes 
No 

Yes 
No 

52.080 
51.270 
3.770 

389.75 

8.68 

6.65 

381.07 

ASTM 152 H 
2.650 
1 .000 

4.000 
-1 .000 

Sodium Hexametaphosphate 

23.000 
0.01 31 7 
60.009 
100.0 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 37491 SAMPLED 10-1 5-91 ICM.&A.C. 
DEPTH 3.00 - 3.25 FT DATE TESTED 1 1  -08-91 SR 
SAMPLE NO. BH00571 EBUl WASH SIEVE YeS 
SOIL DESCR. EG&G/ROCKY FLATS DRY SIEVE No 

Hydrometer # ASTM 1 52 H Temp., Deg. C 23.0 
Sp. Gr. of Soil 2.65 Temp. Coef. K 0.01 31 7 
Value of 'aw 1 .OO Wt. Dry Sample 'W" 60.045 
Deflocculant Sodium Hexametaphosphate % of Total Sample 100.0 
Defloc. Corr'n 4.0 
Meniscvs Corr'n -1 .o 

T 
Elapsed ometer Reading % Effecitve Grain 

Time Original Corrected Total Depth Diameter 
(min) 'R" lOoRa/W Sample L (mm) 

0.0 
0.5 
1 .o 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1440.0 

I 

36.50 
34.00 
32.75 
29.00 
28.00 
26.00 
24.25 
23.00 
21 .SO 
19.75 

I 

31.50 
29.00 
27.75 
24.00 
23.00 
21 .oo 
19.25 
18.00 
16.50 
14.75 

I - 
52.5 52.5 
48.3 48.3 
46.2 46.2 
40.0 40.0 
38.3 38.3 
35.0 35.0 
32.1 32.1 
30.0 30.0 
27.5 27.5 
24.6 24.6 

- 
10.30 
10.71 
10.92 
11.53 
11.70 
12.03 
12.31 
12.52 
12.76 
13.05 

I 

0.0598 
0.0431 
0.0308 
0.0200 
0.01 16 
0.0083 
0.0060 
0.0043 
0.0030 
0.001 3 

Grain Diameter = K*(SQRT(VT)) 

ADVANCED TERRA TESTING, INC. 
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Appendix A2 
Geotechnical Data 

Borehole Number: 

Sample Number: 

Sample Depth: 

Data Available: 

INDEX OF GEOTECHNICAL DATA 

37591 

BH00665EBUl 

3.00-3.25 feet (Alluvium) 

Grain Size Analysis (Sieve and Hydrometer Test) Data 

Atterberg Limits Test Data 

Specific Gmvity Test Data 

Moisture/Density and Back-pressure Permeability (Triaxial Compression Test) Data 

Core Sample Photograph 



MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 37591 
DEPTH 3.00 - 3.25 FT 
SAMPLE NO. BH00665EBUl 
SOIL DESCR. EGBGAOCKY FLATS 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil 8 Pan (g) 

Wt. Lost Moisture (9) 1 .n 
Wt. of Pan Only (9) 3.66 

47.85 
46.08 Wt. Dry Soil 81 Pan (9) 

Wt. of Dry Soil (9) 42.42 
Moisture Content % 4.2 

Wt. Hydrom. Sample Wet (9) 
Wt. Hydrom. Sample Dry (9) 

60.00 
57.60 

Sieve Pan Indiv. Indiv. 

(Size) (9) (9) Retain. 
Number Weight Wt.+Pan Wt. 

1 In* 0.00 0.00 0.00 
314n 0.00 0.00 0.00 
318' 0.00 37.33 37.33 
#4 0.00 10.38 10.38 
#10 0.00 9.1 0 9.10 

Cum. 
Wt. 

Retain. 

0.00 
0.00 
37.33 
47.71 
56.81 

SAMPLED 10-1 7-91 
DATE TESTED 11-11-91 TNU 
WASH SIEVE YeS 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Total Sample 

Weight of + #10 
Before Washing (9) 71.96 
Weight of + #lo 
After Washing (9) 56.81 
Weight of - #10 

Wet (9) 301.48 
Weight of - #lo 

Dry (9) 303.95 
Wt. Total Sample 

Dry (9) 360.76 

wet (9) 373.44 

Calc. Wt. "W" (9) 68.36 
Calc. Mass + #10 10.77 

Cum. % 
% Finer 

Retain. ByWt. 

0.0 100.0 
0.0 100.0 
10.3 89.7 
13.2 86.8 
15.7 84.3 

#20 1.31 4.12 2.81 2.81 19.9 80.1 
#40 1.30 4.30 3.00 5.81 24.2 75.8 
#60 1.32 4.33 3.01 8.82 28.6 71.4 
#loo 1.30 4.41 3.11 11.93 33.2 66.8 
#200 1.31 4.98 3.67 15.60 38.6 61.4 

ADVANCED TERRA TESTING, INC. 



CLIENT 
JOB NO. 

EBASCO 
2031 -05 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Moisture: 
HYGROSCOPIC 
NATURAL 
Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. of Pan Only (9) 

Sieve: 
Wt. Total Sample 

Weight of + #10 
Before Washing (9) 
Weight of + #10 
After Washing (9) 
Weight of - #10 

wet (9) 

wet (9) 

Hydrometer: 
Hydrometer # 
Sp. Gr. of Soil 
Value of 'a' 
Deflocculant 
Defloc. Corr'n 
Menisws Con'n 

Temp., Deg. C 
Temp. Coef. K 
Wt. Wet Hydrom. Samp 
% of Total Sample 

37591 

BH00665EBUl 
EG&G/ROCKY FLATS 

3.00 - 3.25 FT 

10-1 7-91 
11-11-91 TNU 
YeS 
No 

Yes 
No 

47.850 
46.080 
3.660 

373.44 

71.96 

56.81 

301.48 

ASTM 1 52 H 
2.650 
1 .000 

4.000 
-1 .000 

Sodium Hexametaphosphate 

23.000 
0.01 31 7 
60.001 
100.0 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

WENT EBASCO JOBNO. 2031-05 

10-1 7-91 BORING NO. 37591 SAMPLED 
DEPTH 3 - 3.25' DATE TESTED 11-11-91 TNU 
SAMPLE NO. MW00665EBUl WASH SIEVE YeS 
SOIL DESCR. EGBGIROCKY FIATS DRY SIEVE No 

Hydrometer # ASTMl52H Temp., Deg. C 23.0 
sp. or. of soil 2.65 Temp. Coef. K 0.01 31 7 
value of 'a' 1 .00 Wt. Dry Sample 'W' 68.363 
Denocatmt Sodlum Hemtaphorphate 96 of Total Sample 100.0 
Deb. con'n 4.0 
Meniswr Con'n -1 .o 

T 
Elapsed ometer Reading 
Vme Original Corrected 

'R' 1oORalw 

0.0 
0.5 
1 .o 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1440.0 

- 
46.00 
44.00 
43.00 
42.00 
41 .00 
40.00 
39.00 
37.50 
35.00 
31 S O  

- 
41 .00 
39.00 
38.00 
37.00 
36.00 
35.00 
34.00 
32.50 
30.00 
26.50 

- 
60.0 
57.0 
55.6 
54.1 
52.7 
51.2 
49.7 
47.5 
43.9 
38.8 

% Effecitve Grain 
Total Depth Diameter 

Sample L (mm) 

- 
60.0 
57.0 
55.6 
54.1 
52.7 
51.2 
49.7 
47.5 
43.9 
38.8 

- 
8.75 
9.07 
9.24 
9.40 
9.57 
9.73 
9.89 

10.14 
10.55 
11.12 

- 
0.0551 
0.0397 
0.0283 
0.01 81 
0.01 05 
0.0075 
0.0053 
0.0038 
0.0027 
0.0012 

Grain Diameter I: K*(SQRT(VT)) 

ADVANCED TERRA TESTING, INC. 
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Appendix A2 
Geotechnical Data 

Borehole Number: 

Sample Number: 

Sample Depth: 

Data Available: 

INDEX OF GEOTECHNICAL DATA 

37591 

BH00664EBU1 

3.25-3.50 feet (Alluvium) 

Grain Size Analysis (Sieve and Hydrometer Test) Data 

Atterberg Limits Test Data 

Specific Gravity Test Data 

MoistureDensity and Back-pressure Permeability (Triaxial Compression Test) Data 

Core Sample Photograph 



PERMEABILITY TEST - BACK PRESSURE CONSTANT HEAD 

CLIENT EBASCO 

BORING NO. 37591 

SAMPLE NO. BH00664EBUl 
SOIL DESCR. SS LINER 

CONF. PRES. PSF 1152 

DEPTH 3.25 - 3.50 FT 

TEST W E  W b P  

MOISNRE/DENSITY 
DATA 

Wt. Soil + Moisture (9) 
Wt. Wet Soil 8 Pan (9) 
Wt. Dry Soil 8 Pan (9) 
Wt. Lost Moisture (g) 
Wt. of Pan Only (g) 
Wt. of Dry Soil (9) 
Moisture Content % 
Wet Density PCF 
Dry Density PCF 

Init. Diameter (in) 
Init. Area (sq in) 
Init. Height (in) 
Vol. Bef. Consol. (cu ft) 
Vol. After Consol. (a ft) 
Effective Porosity % 
Constant Head (PSI) 

Time 

Min 

70.0 
60.0 
60.0 

120.0 
120.0 
122.0 
120.0 
187.0 
180.0 
184.0 
1 86.0 
185.0 
186.0 
1 86.0 

Time Init. 

SeC cc 
Burette 

4200 48.7 
3600 31.9 
3600 21.1 
7200 47.8 
7200 48.8 
7320 48.5 
7200 48.6 

1 1220 48.7 
10800 48.4 
11040 48.7 
11160 48.5 
11100 48.1 
11160 48.4 
11160 48.3 

BEFORE 
TEST 

387.9 
396.1 
31 8.7 
77.4 
8.2 

31 0.5 
24.9 

120.3 
96.3 

2.391 
4.490 
2.735 

0.0071 1 
0.00686 

45.27 
2.00 

Final 
Burette 

cc 

31.9 
21.1 
13.0 
24.3 
25.3 
25.3 
26.2 
16.9 
18.4 
18.6 
19.0 
18.8 
18.9 
18.9 

AFTER 
TEST 

398.5 
406.7 
31 8.7 
88.0 
8.2 

31 0.5 
28.3 

128.0 
99.7 

(cm) 
(sq an) 

(cm) 

(cm) 

Head 
Con. 
cc 

25.5 
40.4 
50.6 
30.1 
29.0 
29.2 
28.6 
33.6 
33.0 
32.7 
32.6 
32.9 
32.7 
32.7 

JOB NO. 2031 0 5  

SAMPLED 
TEST STARTED 
TEST FINISHED 
SETUP NO. 14s 
SANRATEDTEST Yes 
AT RELD MOIST. No 

10-1 7-91 SC & BP 
1 1-1 2-91 DCW 
1 1-20-91 

6.073 
28.970 
6.947 

140.79 

Permeability 

cmlsec 
k 

8.4E-06 
7.2E-06 
6.OE-06 
7.1 E-06 
7.0E-06 
6.9E46 
6.7E-06 
6.4E46 
6.2E-06 
6.1E-06 
5.9E-06 
5.9E46 
5.9E-06 
5.9E-06 

ADVANCED TERRA TESTING, INC. 



CLIENT 
JOB NO. 

EBASCO 
2031 -05 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
TEST STARTED 
TEST FINISHED 
SETUP NO. 
TEST W E  
CONF. PRES. PSF 
SATURATED TEST 
AT FIELD MOIST. 
Wt Soil & Moist bt 
Wt Soil & Moist at 
Wt. Dry Soil 8 Pan 
Wt. of Pan Only (g) 

Consol Info: 
Init. Diameter in. 
Initial Height in. 
Vol. change (sat. con.) CC 

Height Change in. 
cell Exp. 

Test info: 
Pore pres @ begin. psi 
Strain Rate 
Piston Con. cciin 
Constant Head (PSI) 

37591 

BH00664EBUl 
SS LINER 

3.25 - 3.50 FT 

10-1 7-91 SC & BP 
11 -1 2-91 DCW 
11 -20-91 
14s 

W b P  
1152 

Yes 
No 

387.090 
398.51 0 
31 8.700 

8.190 

2.391 
2.735 

13.900 
7.000 
0.039 

59.000 
0.003 
0.000 
2.000 



TRlAxAL COMPRESSION TEST DATA 

CLIENT EBASCO 

BORING NO. 37591 

SAMPLE NO. BH00664EBUl 
SOIL DESCR. SS LINER 

DEPTH 3.25 - 3.50 FT 

TESTTYPE W b P  
CONF. PRES. PSF 

cell Back 
Pres. Pres. 
(PSI) (PSI) 

40.0 38.0 
50.0 48.0 
60.0 58.0 
70.0 

1152 

SATURATION DATA 

JOB NO. 2031 -05 

SAMPLED 
TEST STARTED 
TEST FINISHED 11-20-91 
SETUP NO. 145 
SATURATED TEST Yes 
AT FIELD MOIST. NO 

10-1 7-91 SC & BP 
1 1-1 2-91 DCW 

Burette Pore 
Reading Pressure 
(CC) (PSI) Change B 

Close Open Close Open 
0.0 7.7 
7.9 8.6 37.9 46.4 8.5 0.85 
9.1 9.8 48.2 57.4 9.2 0.92 

10.3 10.3 58.3 67.9 9.6 0.96 

CONSOLIDATION DATA 

Elapsed 
Time 
(Min) 

0.00 
0.25 
0.5 

1 
2 
4 
9 

16 
30 
60 

120 
240 
360 

Initial Height (in) 
Height Change (in) 
Ht. Afler Cons. (in) 
Initial Area (sq in) 
Area After Cons. (sq in) 

SQRT 
Time 
(Min) 

0.00 
0.50 
0.71 
1.00 
1.41 
2.00 
3.00 
4.00 
5.48 
7.75 

10.95 
15.49 
18.97 

2.735 
0.039 
2.696 
4.490 
4.399 

Burette Volume 
Reading Defl. 
(CC) 

10.30 0.00 
11.50 -1.20 
11.68 -1.38 
11.78 -1.47 
11.83 -1.52 
11.88 -1.57 
11.90 -1.60 
11.93 -1.63 
11.95 -1.65 
12.00 -1.70 
12.02 -1.72 
12.05 -1.75 
12.08 -1.77 

Init. Vol. (CC) 201.27 
Vol. Change (CC) 13.90 

Net Change (02) 6.90 
cons.Vol. (cc) 194.37 

CellEXp. (cc) 7.00 

ADVANCED TERRA TESTING, INC. 
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TRlAXAL COMPRESSION TEST DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 37591 SAMPLED 10-1 7-91 SC & BP 
DEPTH 3.25 - 3.50 FT TEST STARTED 11 -1 2-91 DCW 
SAMPLE NO. BH00664EBUl TEST flNlSHED 11 -20-91 
SOIL DESCR. SS LINER SETUP NO. 145 
TEST TYPE W b P  SATURATED TEST Yes 
CONF. PRES. PSF 1152 AT FIELO MOIST. No 

Init. Ht. (in) 2.735 
Consol. Ht. (in) 2.696 
Back Pres. PSI 59.0 

Init. Area (sq in) 4.490 

Strain Rate (in/min) 0.003 
Consol. Area (sq in) 4.399 

Axial Axial Delta Axial Area Dev. Pore Delta Sigma Sigma Eff. 
Load Load 
Lbs. PSF 

0.0 0 
125.0 4092 
165.0 5401 
187.0 6122 

190.0 6220 
105.0 6056 
100.0 5092 
176.0 5762 
172.0 5631 
167.0 5467 
151.0 4943 
140.0 4503 
139.0 4550 
150.0 4910 
157.5 5156 

175.0 5729 
149.0 4078 
140.0 4583 
140.0 4503 

193.0 6310 

164.5 5305 

Ht. % Final Stress Pres. Pres. 3 1 Stress 
In. Strain Sq In. PSF PSI PSF PSF PSF Ratio 

0.00 
0.01 
0.02 
0.03 
0.04 
0.05 
0.06 
0.07 
0.08 
0.09 
0.10 
0.15 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 
0.60 

0.00 4.399 
0.37 4.415 
0.74 4.432 
1.11 4.448 
1.40 4.465 
1.05 4.482 
2.23 4.499 
2.60 4.516 
2.97 4.533 
3.34 4.551 
3.71 4.560 
5.56 4.658 
7.42 4.751 
9.27 4.040 

11.13 4.950 
12.90 5.055 
14.04 5.165 
16.69 5.200 
10.55 5.400 
20.40 5.526 
22.26 5.650 

0 59.00 0.0 
4161 49.50 -1368.0 
5473 50.00 -1296.0 
6179 51.00 -1152.0 
6353 54.50 -648.0 
6231 56.00 -316.0 
6044 57.00 -200.0 
5050 57.40 -230.4 
5706 57.60 -201.6 
5555 57.70 -107.2 
5373 57.00 -172.0 
4765 57.00 -172.8 
4331 57.00 -172.0 
4214 57.00 -172.8 
4454 57.00 -172.0 
4580 58.00 -144.0 
4681 50.40 -06.4 
4072 50.70 -43.2 
4055 59.20 20.0 
3724 59.50 72.0 
3637 59.70 100.0 

1152 
2520 
2448 
2304 
1800 
1469 
1440 
1302 
1 354 
1339 
1325 
1325 
1325 
1325 
1325 
1296 
1238 
1195 
1123 
1080 
lo51 

0 
6601 
7921 
8403 
81 53 
7700 
7484 
7241 
7060 
6895 
6698 
6090 
5656 
5539 
5779 
5876 
5920 
6067 
51 79 
4804 
4688 

0.00 
2.65 
3.24 
3.60 
4.53 
5.24 
5.20 
5.24 
5.22 
5.15 
5.06 
4.60 
4.27 
4.18 
4.36 
4.53 
4.78 
5.00 

ADVANCED TERRA TESTING, INC. 



CORE PHOTOGRAPH 

Confining 

37591 
BH 00664EBUI 

3.25-3.50 foot depth interval 

Pressure ( c 3  )=1152 pounds per square foot 



Appendix A2 
Geotechnical Data 

INDEX OF GEOTECHNICAL DATA 

Borehole Number 

Sample Number: 

Sample Depth: 

37591 

BH00670EBU1 

7.45-7.70 feet (Alluvium) 

Data Available: 

- Grain Size Analysis (Sieve and Hydrometer Test) Data 

- Atterberg Limits Test Data 

- Specific Gravity Test Data a 
& MoistureDensity and Back-pressure Permeability (Triaxial Compression Test) Data 

& Core Sample Photograph 



PERMEABILITY TEST - BACK PRESSURE CONSTANT HEAD 

CLIENT EBASCO 

BORING NO. 37591 
DEPTH 7.45 - 7.70 FT 
SAMPLE NO. BH00670EBU1 
SOIL DESCR. SS LINER 

CONF. PRES. PSF 1152 
TESTTYPE W b P  

MOISTUREDENSITY 
DATA 

Wt. Soil t Moisture (9) 
Wt. Wet Soil 8 Pan (9) 
Wt. Dry Soil 8 Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (g) 
Wt. of Dry Soil (9) 
Moisture Content % 
Wet Density PCF 
Dry Density PCF 

Init. Diameter (in) 
Init. Area (sq in) 
Init. Height (in) 
Vol. Bef. Consol. (cu ft) 
Vol. After Consol. (cu ft) 
Effective Porosity % 
Constant Head (PSI) 

l ime l ime Init. 

Min SeC cc 
Burette 

60.0 
63.0 
60.0 
60.0 
60.0 
61.0 
64.0 
60.0 
71 .o 
61 .O 
87.0 

3600 
3780 
3600 
3600 
3600 
3660 
3840 
3600 
4260 
3660 
5220 

48.9 
49.4 
49.8 
49.6 
49.3 
49.3 
49.4 
49.5 
49.5 
49.7 
49.5 

BEFORE 
TEST 

327.8 
337.3 
300.6 
36.6 
9.4 

291.2 
12.6 

128.3 
114.0 

2.387 
4.475 
2.175 

0.00563 
0.00538 

31.54 
2.00 

Final 
Burette 

cc 

22.4 
22.3 
23.7 
23.0 
22.0 
20.1 
18.5 
17.9 
16.3 
20.9 
10.2 

AFER 
TEST 

339.3 
348.7 
300.6 
48.1 
9.4 

291.2 
16.5 

139.1 
11 9.4 

(cm) 

(cm) 
(sq 

(cm) 

Head 
Con. 
cc 

17.9 
17.7 
16.9 
17.3 
17.9 
18.8 
19.5 
19.7 
20.4 
18.2 
23.2 

JOB NO. 2031 -05 

SAMPLED 10-1 8-91 SC&BP 
TEST STARTED 
TEST FINISHED 1 1-1 9-91 
SETUP NO. 2P 
SATURATEDTEST Yes 
AT FIELD MOIST. No 

11 -1 2-91 DCW 

6.063 
28.873 
5.525 

140.79 

Permeability 

rm/SeC 
k 

1.2E-05 
1.1 E-05 
1 .l E-05 
1.2E-05 
1.2E-05 
1 s - 0 5  
1.3E-05 
1.4E-05 
1.3E-05 
1 -3E-05 
1.3E-05 

ADVANCED TERRA TESTING, INC. 



CLIENT 
JOB NO. 

EBASCO 
2031 -05 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
TEST STARTED 
TEST FINISHED 
SETUP NO. 
TEST TYPE 
CONF. PRES. PSF 
SATURATED TEST 
AT FIELD MOIST. 
W Soil b Moist bt 
Wt Soil b Moist at 
W. Dry Soil 8 Pan 
Wt. of Pan Only (9) 

Consol Info: 
Init. Diameter in. 
Initial Height in. 
Vol. change (sat. con.) CC 

Height Change in. 
cell Exp. 

Test info: 
Pore pres @ begin. psi 
Strain Rate 
Piston Con. cchn 
Constant Head (PSI) 

37591 

BH00670EBUl 
SS LINER 

7.45 - 7.70 FT 

10-1 a91 S ~ B P  
11 -12-91 DCW 
1 1-1 9-91 
2P 
W b P  

11 52.00 
Yes 
No 

327.830 
339.270 
300.640 

9.420 

2.387 
2.175 

22.000 
14.800 
0.027 

79.000 
0.003 
0.000 
2.000 



TRIAXAL COMPRESSION TEST DATA 

CLIENT EBASCO JOB NO. 2031 0 5  

BORING NO. 37591 
DEPTH 7.45 - 7.70 FT 
SAMPLE NO. BH00670EBU1 
SOIL DESCR. SS LINER 
TESTTYPE W b p  
CONF. PRES. PSF 

cell Back 
Pres. Pres. 
(PSI) (PSI) 

40.0 38.0 
50.0 48.0 
60.0 58.0 
70.0 68.0 
60.0 78.0 

1152 

SATURATION DATA 

SAMPLED 10-1 a91 SCBBP 
TEST STARTED 
TEST FINISHED 11 -1 9-91 
SETUP NO. 2P 
SATURATED TEST YeS 
AT FIELD MOIST. NO 

11 -1 2-91 DCW 

Burette Pore 
Reading Pressure 
(CC) (PSI) Change B 

Close Open Close Open 

0.0 13.3 
13.2 14.4 38.4 47.0 8.6 0.86 
14.8 16.0 48.4 57.7 9.3 0.93 
16.3 17.6 58.5 68.2 9.7 0.97 

CON SOLI DATl ON DATA 

Elapsed 
Time 
(Min) 

0.00 
0.25 
0.5 
1 
2 
4 
9 
16 
30 
60 
120 
240 
360 

lnitial Height (in) 
Height Change (in) 
Mt. After Cons. (in) 
Initial Area (sq in) 
Area After Cons. (sq in) 

SQRT 
Tim 
(Min) 

0.00 
0.50 
0.71 
1 .00 
1.41 
2.00 
3.00 
4.00 
5.48 
7.75 
10.95 
15.49 
18.97 

2.1 75 
0.027 
2.148 
4.475 
4.327 

Burette Volume 
Reading Deft. 
(CC) (cc) 

19.1 0 0.00 
20.90 -1 B O  
21.05 -1.95 
21.20 -2.10 
21.35 -2.25 
21.48 -2.38 
21.60 -2.50 
21.68 -2.57 
21.75 -2.65 
21.85 -2.75 
21.88 -2.77 
21.90 -2.80 
21.93 -2.82 

Init. Vol. (CC) 1 59.53 
Vol. Change (CC) 22.00 
CellExp. (CC) 14.80 
NetChange (CC) 7.20 
Cons.Vd. (CC) 152.33 

ADVANCED TERRA TESTING, INC. 





TRlAXAL COMPRESSION TEST DATA 

CLIENT EBASCO JOB NO. 2031 4 5  

10-1 691 SC&BP BORING NO. 37591 SAMPLED 
DEPTH 7.45 - 7.70 FT TEST STARTED 11-1 2-91 DCW 
SAMPLE NO. BH00670EBU1 
SOIL DESCR. SS LINER SETUP NO. 2P 
TESTTYPE W b P  SATURATED TEST Yes 
CONF. PRES. PSF 1152 AT FIELD MOIST. No 

TEST FINISHED 11 -1 9-91 

Init. Ht (in) 2.175 
Consol. Ht. (in) 2.148 
Back Pres. PSI 79.0 

InR. Area (sq in) 4.475 
Consol. Area (sq in) 4.327 
Strain Rate (inhin) 0.003 

Axial Axial Delta Axial Area Dev. Pore D e b  Sigma Sigma Eff. 
Load Load 
Lbs. PSF 

0.0 0 
125.0 4160 
165.0 5491 
187.0 6224 
193.0 6423 
190.0 6323 
185.0 6157 
180.0 5991 
176.0 5858 
172.0 5724 
167.0 5558 
151.0 5025 
140.0 4659 
139.0 4626 
150.0 4992 
157.5 5242 
164.5 5475 
175.0 5824 
149.0 4959 
140.0 4659 
140.0 4659 

Ht. % Final Stress Pres. Pres. 3 1 stress 
In. Strain Sqln. PSF PSI PSF PSF PSF Ratio 

0.00 
0.01 
0.02 
0.03 
0.04 
0.05 
0.06 
0.07 
0.08 
0.09 
0.10 
0.15 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 
0.60 

0.00 
0.47 
0.93 
1.40 
1.86 
2.33 
2.79 
3.26 
3.72 
4.19 
4.66 
6.98 
9.31 

11.64 
13.97 
16.29 
18.62 
20.95 
23.28 
25.61 
27.93 

4.327 
4.347 
4.367 
4.388 
4.409 
4.430 
4.451 
4.473 
4.494 
4.516 
4.538 
4.652 
4.771 
4.897 
5.029 
5.169 
5.317 
5.473 
5.639 
5.81 6 
6.004 

0 79.00 0.0 
4283 49.50 -4248.0 
5627 50.00 -4176.0 
6347 51.00 -4032.0 
6520 54.50 -3520.0 
6388 56.80 -3196.8 
6190 57.00 -3168.0 
5994 57.40 -3110.4 
5833 57.60 -3081.6 
5672 57.70 -3067.2 
5481 57.80 -3052.8 
4035 57.80 -3052.8 
4370 57.80 -3052.8 
4228 57.80 -3052.8 
4442 57.80 -3052.8 
4538 58.00 -3024.0 
4608 58.40 -2966.4 
4762 58.70 -2923.2 
3935 59.20 -2851.2 
3585 59.50 -2808.0 
3473 59.70 -2779.2 

1152 
5400 
5328 
51 84 
4680 
4349 
4320 
4262 
4234 
421 9 
4205 
4205 
4205 
4205 
4205 
41 76 
4118 
4075 
4003 
3960 
3931 

0 
9683 

10955 
1 1531 
11200 
1 0737 
10510 
102256 
10066 
9892 
9686 
9wo 
8575 
8433 
8647 
871 4 
8726 
0837 
7938 
7545 
7404 

0.00 
1.79 
2.06 
2.22 
2.39 
2.47 
2.43 
2.41 
2.38 
2.34 
2.30 
2.15 
2.04 
2.01 
2.06 
2.09 
2.12 
2.17 

ADVANCED TERRA TESTING, INC. 



CORE PHOTOGRAPH 

37591 
MW00670EBUI 

7.45-7.70 foot depth interval 

Confining Pressure ( 6 3  )=1152 pounds per square foot 



Appendix A2 
Geotechnical Data 

Borehole Number: 

Sample Number: 

Sample Depth: 

INDEX OF GEOTECHNICAL DATA 

37591 

BH0067lEBU1 

7.45-7.70 feet (Alluvium) 

Data Available: 

& Grain Size Analysis (Sieve and Hydrometer Test) Data 

- d Atterberg Limits Test Data 

_I Specific Gravity Test Data 

- MoistureDensity and Back-pressure Permeability (Triaxial Compression Test) Data 

- Core Sample Photograph 



MECHANICAL ANALYSIS -SIEVE TEST DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

MOISTURE DATA 

HYGROSCOPIC 

NATURAL 

37591 

BH00671 EBUl 
EGBWROCKY FIATS 

6.95 - 7.45 FT 

YeS 

No 

Wt. Wet Soil 8 Pan (9) 
Wt. Dry Soil 8 Pan (9) 

27.14 
26.78 

Wt. Lost Moisture (9) 0.36 
Wt. of Pan Only (9) 3.75 
Wt. of Dry Soil (9) 23.03 
Moisture Content % 1.6 

Wt. Hydrom. Sample Wet (9) 60.01 
59.08 Wt. Hydrom. Sample Dry (9) 

Sieve Pa Indiv. Indiv. 

(Size) (9) (9) Retain. 
Number Weight Wt.+Pan Wt. 

1 1 1 2 "  0.00 0.00 0.00 
314" 0.00 21.15 21.15 
318' 0.00 1 9.09 1 9.09 
114 0.00 25.13 25.13 
#lo 0.00 27.82 27.82 

#20 1.31 7.98 6.67 
#40 1.31 7.79 6.48 
#60 1.32 7.27 5.95 

#loo 1.31 7.13 5.82 
#200 1.31 7.44 6.1 3 

Cum. 
Wt. 

Retain. 

0.00 
21.1 5 
40.24 
65.37 
93.1 9 

6.67 
13.1 5 
19.1 0 
24.92 
31 .OS 

SAMPLED - 
DATE TESTED 11-08-91 SA 
WASH SIEVE YeS 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Total Sample 
Wet (9) 399.20 

Weight of + # l o  
Before Washing (9) 99.60 
Weight of + #10 
After Washing (9) 93.1 9 
Weight of - 111 0 

Weight of - 1110 
Wt. Total Sample 

wet (9) 299.54 

Dry (9) 301.24 

Dry (9) 394.43 

Calc. wt. 'W' (9) 77.36 
Calc. Mass + #10 18.28 

Cum. 
% 

Retain. 

0.0 
5.4 

10.2 
16.6 
23.6 

32.2 
40.6 
48.3 
55.8 
63.8 

% 
Finer 

By wt. 

100.0 
94.6 
89.8 
03.4 
76.4 

67.8 
59.4 
51.7 
44.2 
36.2 

ADVANCED TERRA TESTING, INC. 



CLIENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Moisture: 
HYGROSCOPIC 
NATURAL 
Wt. Wet Soil 8 Pan (9) 
Wt. Dry Soil 8 Pan (9) 
Wt. of Pan Only (9) 

Sieve: 
Wt. Total Sample 

Weight of + #10 
Before Washing (9) 
Weight of + #10 
After Washing (9) 
Weight of - #lo 

wet (9) 

Wet (9) 

Hydrometer: 
Hydrometer # 
Sp. Gr. of Soil 
Value of 'am 
Deflocculant 
Defloc. Corr'n 
Meniscus Con'n 

Temp., Deg. C 
Temp. Coef. K 
Wt. Wet Hydrom. Samp 
% of Total Sample 

EBASCO 
2031 -05 

37591 

BH00671 EBUl 
EGBGIROCKY FLATS 

6.95 - 7.45 Ff 

- 
11 48-91 SR 
Yes 
No 

Yes 
No 

27.1 40 
26.780 
3.750 

399.20 

99.60 

93.1 9 

299.54 

ASTM 152 H 
2.650 
1 .000 

4.000 
-1.000 

Sodium Hexametaphosphate 

23.000 
0.01 31 7 

60.006 
100.0 





HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT EBASCO 

BORING NO. 37591 

SAMPLE NO. BH00671 EBU1 
SOIL DESCR. EG&G/ROCKY FIATS 

DEPTH 6.95 - 7.45 FT 

Hydrometer # ASTM 152 H 
Sp. Gr. of Soil 2.65 
Value of "a" 1 .00 
Deflocculant Sodium Hexametaphosphate 
Defloc. Con'n 4.0 
Meniscus Corr'n -1 .o 

T 
Elapsed ometer Reading % 

Time Original Corrected Total 
(min) "R" l oORW Sample 

0.0 
0.5 
1 .o 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 
1440.0 

- 
32.00 
31.25 
30.75 
29.00 
27.75 
26.75 
25.00 
24.75 
22.00 
20.00 

- 
27.00 
26.25 
25.75 
24.00 
22.75 
21.75 
20.00 
19.75 
17.00 
15.00 

Grain Diameter = K*(SQRT(VT)) 

- - 
34.9 34.9 
33.9 33.9 
33.3 33.3 
31 .O 31 .O 
29.4 29.4 
28.1 28.1 
25.9 25.9 
25.5 25.5 
22.0 22.0 
19.4 19.4 

JOB NO. 2031 -05 

SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Temp., Deg. C 
Temp. Coef. K 
Wt. Dry Sample "W 
% of Total Sample 

Effecihre Grain 
Depth Diameter 

L (mm) 

I 

11.04 
11.17 
11.25 
11.53 
11.74 
11.90 
12.19 
12.23 
12.68 
13.01 

- 
0.061 9 
0.0440 
0.031 2 
0.0200 
0.01 17 
0.0083 
0.0059 
0.0042 
0.0030 
0.0013 

- 
11 46-91 SR 
YeS 
No 

23.0 
0.01 31 7 
77.360 
100.0 

ADVANCED TERRA TESTING, INC. 
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Appendix A2 
Geotechnical Data 

Borehole Number: 

Sample Number: 

Sample Depth: 

INDEX OF GEOTECHNICAL DATA 

37691 

BH00592EBUl 

7.40-7.55 feet (Alluvium) 

Data Available: 

& Grain Size Analysis (Sieve and Hydrometer Test) Data 

- d Atterberg Limits Test Data 

- Specific Gravity Test Data 

- MoistureDensity and Back-pressure Permeability (Triaxial Compression Test) Data 

- Core Sample Photograph 



MECHANICAL ANALYSIS -SIEVE TEST DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

MOISTURE DATA 

HYGROSCOPIC 

NATURAL 

37691 

BH00592EBUl 
EG&G/ROCKY FIATS 

7.40 - 7.55 FT 

Yes 

No 

Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
Moisture Content % 

Wt. Hydrom. Sample Wet (9) 
Wt. Hydrom. Sample Dry (9) 

Sieve 
Number 
(Size) 

1 Inn 
314" 
318" 
#4 
#10 

#20 
#40 
#60 
#loo 
#200 

31.36 
31.03 
0.33 
3.60 
27.43 
1.2 

60.00 
59.29 

Pan Indiv. Indiv. 

(9) (9) Retain. 
Weight Wt. t Pan Wt. 

0.00 0.00 0.00 
0.00 66.40 66.40 
0.00 93.24 93.24 
0.00 70.33 70.33 
0.00 46.47 46.47 

1.32 9.23 7.91 
1.33 10.36 9.03 
1.30 8.16 6.86 
1.31 7.09 5.78 
1.32 7.66 6.34 

SAMPLED 10-1 7-91 
DATE TESTED 1 1  46-91 TNU 
WASH SINE YeS 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Total Sample 

Weight of + #lo 

Weight of + #10 
After Washing (g) 276.44 
Weight of - #lo 

wet (9) 31 5.93 
Weight of - #10 
Wt. Total Sample 

wet (9) 61 6.28 

Before Washing (9) 300.35 

Dry (9) 335.80 

Dry (9) 612.24 

Calc. wt. W' (g) 108.10 
Calc. Mass + #lo 48.81 

Cum. Cum. % 
Wt. % Finer 

Retain. Retain. By Wt. 

0.00 0.0 100.0 
66.40 10.8 89.2 
159.64 26.1 73.9 
229.97 37.6 62.4 
276.44 45.2 54.8 

7.91 52.5 47.5 
16.94 60.8 39.2 
23.80 67.2 32.8 
29.58 72.5 27.5 
35.92 70.4 21.6 

ADVANCED TERRA TESTING, INC. 



CLIENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Moisture: 
HYGROSCOPIC 
NATUWU. 
Wt. Wet Soil & Pan (g) 
Wt. Dry Soil 8 Pan (9) 
Wt. of Pan Only (9) 

Sieve: 
Wt. Total Sample 

Weight of + #lo 
Before Washing (9) 
Weight of + #I 0 
After Washing (g) 
Weight of - #lo 

Wet (9) 

Wet (9) 

Hydrometer: 
Hydrometer # 
Sp. Gr. of Soil 
Value of 'a' 
Deflocculant 
Defloc. Corr'n 
Meniscus Con'n 

Temp., Deg. C 
Temp. Coef. K 
Wt. Wet Hydrom. Samp 
% of Total Sample 

EBAS CO 
2031 -05 

37691 

BH00592EBU1 
EGBGIROCKY FLATS 
10-1 7-91 
11 48-91 TNU 
YeS 
No 

7.40 - 7.55 FT 

Yes 
No 

31.360 
31.030 

3.600 

61 6.28 

300.35 

276.44 

31 5.93 

ASTM 7 52 H 
2.650 
1 .000 

4.000 
-1 .Ooo 

Sodium Hexametaphosphate 

23.000 
0.01 31 7 

60.001 
100.0 





HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 37691 SAMPLED 10-1 7-91 

SAMPLE NO. BH00592EBUl WASH SIEVE YeS 
SOIL DESCR. EGIGmOCKY FLATS DRY SIEVE No 

DEPTH 7.40 - 7.55 FT DATE TESTED 11-08-91 mu 

Hydrometer # ASTM152H Temp., Deg. C 23.0 
Sp. Gr. of Soil 2.65 Temp. Coef. K 0.01 31 7 

1 .00 Wt. Dry Sample 'W" 108.095 Value of 'a" 

Defloc. Corr'n 4.0 
Meniscus Corr'n -1 .o 

Deflocculant Sodium Hexametaphosphate % of Total Sample 100.0 

T 
Elapsed ometer Reading % Effecitve 

Time Original Corrected Total Depth 
(min) 'R" 1ooRa.W Sample L 

0.0 
0.5 
1 .o 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1440.0 

- 
26.25 
25.00 
24.25 
21.50 
20.50 
20.00 
18.25 
17.25 
16.25 
15.25 

I 

21.25 
20.00 
19.25 
16.50 
15.50 
15.00 
13.25 
12.25 
11.25 
10.25 

Grain Diameter = K*(SQRT(VT)) 

- 
19.7 19.7 
18.5 18.5 
17.8 17.8 
15.3 15.3 
14.3 14.3 
13.9 13.9 
12.3 12.3 
11.3 11.3 
10.4 10.4 
9.5 9.5 

- 
11.99 
12.19 
12.31 
12.76 
12.93 
13.01 
13.30 
13.46 
13.63 
13.79 

Grain 
Diameter 

(mm) 

- 
0.0645 
0.0460 
0.0327 
0.0210 
0.01 22 
0.0087 
0.0062 
0.0044 
0.0031 
0.001 3 

ADVANCED TERRA TESTING, INC. 
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Appendix A2 
Geotechnical Data 

INDEX OF GEOTECHNICAL DATA 

Borehole Numbec 37691 

Sample Number: BH00596EBUl 

Sample Depth: 13.50-13.80 feet (Alluvium) 

Data Available: 

& Grain Size Analysis (Sieve and Hydrometer Test) Data 

- d Atterberg Limits Test Data 

- Specific Gravity Test Data 

- MoistureDensity and Back-pressure Permeability (Triaxial Compression Test) Data 

- Core Sample Photograph 

OW1 Phase III RR/RI Rcpon 



MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT EBASCO 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

MOISTURE DATA 

HYGROSCOPIC 

NATURAL 

37691 

BH00596EBUl 
EG&G/ROCKY FLATS 

13.50 - 13.80 Ff 

YeS 

No 

Wt. Wet Soil 8 Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
Moisture Content % 

Wt. Hydrom. Sample Wet (9) 
Wt. Hydrom. Sample Dry (9) 

Sieve 
Number 
(Size) 

11E" 
314" 
318" 
#4 
#10 

#20 
#40 
#60 
#loo 
#200 

35.00 
34.38 
0.62 
3.76 
30.62 
2.0 

60.00 
58.81 

Pan Indiv. Indiv. 
Weight Wt. + Pan Wt. 

(9) (9) Retain. 

0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 3.1 1 3.11 
0.00 3.72 3.72 

1.32 4.26 2.94 
1.30 8.37 7.07 
1.31 9.1 0 7.79 
1.32 8.67 7.35 
1.31 8.17 6.86 

Cum. 
Wt. 

Retain. 

0.00 
0.00 
0.00 
3.1 1 
6.83 

2.94 
10.01 
17.80 
25.1 5 
32.01 

JOB NO. 2031 -05 

SAMPLED 10-1 9-91 
DATE TESTED 11 -1 1-91 
WASH SIEVE YeS 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Total Sample 

Weight of + #lo 

Weight of + #lo 
After Washing (9) 6.83 
Weight of - #lo 

Wet (9) 343.20 
Weight of - #lo 

Dry (9) 339.71 
Wt. Total Sample 

Dry (9) 346.54 

Wet (9) 353.42 

Before Washing (9) 10.22 

Calc. Wt. 'W" (g) 59.99 
Calc. Mass + #lo 1.18 

Cum. % 
% Finer 

Retain. ByWt. 

0.0 100.0 
0.0 100.0 
0.0 100.0 
0.9 99.1 
2.0 98.0 

6.9 93.1 
18.7 81.3 
31.6 68.4 
43.9 56.1 
55.3 44.7 

ADVANCED TERRA TESTING, INC. 



CLIENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Moisture: 
HYGROSCOPIC 
NATURAL 
Wt. Wet Soil & Pan (9) 
Wt. Dry Soil 8 Pan (9) 
Wt. of Pan Only (g) 

Sieve: 
Wt. Total Sample 

Weight of + # lo  
Before Washing (9) 
Weight of + # lo  
After Washing (9) 
Weight of - #10 

wet (9) 

Wet (9) 

Hydrometer: 
Hydrometer # 
Sp. Gr. of Soil 
Value of "a' 
Deflocculant 
Defloc. Corr'n 
Meniscus Con'n 

Temp., Deg. C 
Temp. Coef. K 
Wt. Wet Hydrom. Samp 
% of Total Sample 

EBAS CO 
2031 -05 

37691 

BH00596EBU1 
EGCLGmOCKY FLATS 
10-1 9-91 
11 -1 1-91 
Yes 
No 

13.50 - 13.80 FT 

YeS 
No 
35. OOO 
34.380 
3.760 

353.42 

10.22 

6.83 

343.20 

ASTM 152 H 
2.650 
1.000 

4.000 
-1.000 

Sodium Hexametaphosphate 

23.000 
0.01 31 7 
60.000 
100.0 



I 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT EBASCO JOB NO. 2031 -05 

SAMPLED 10-1 9-91 BORING NO. 37691 
DEPTH 13.50 - 13.80 FT DATE TESTED 1 1  -1 1-91 
SAMPLE NO. BH00596EBUl WASH SIEVE YeS 
SOIL DESCR. EGBGIROCKY FLATS DRY SIEVE No 

Hydrometer # ASTM 1 52 H Temp., Deg. C 23.0 
Sp. Gr. of Soil 2.65 Temp. Coef. K 0.01 31 7 
Value of 'a' 1.00 W. Dry Sample "W" 59.992 
Deflocculant Sodium Hexametaphosphate % of Total Sample 100.0 
Defloc. Corr'n 4.0 
Meniscus Con'n -1 .o 

T 
Elapsed ometer Reading 

Time Original Corrected 
(min) "IT lOORaNV 

0.0 
0.5 
1 .o 
2.0 
8.0 
15.0 
34.0 
60.0 
120.0 
267.0 
1440.0 

- 
30.00 
28.00 
27.00 
25.50 
25.00 
24.00 
23.50 
22.75 
21 .oo 
20.00 

- 
25.00 
23.00 
22.00 
20.50 
20.00 
19.00 
18.50 
17.75 
16.00 
15.00 

Grain Diameter = K*(SQRT(UT)) 

41.7 
30.3 
36.7 
34.2 
33.3 
31.7 
30.8 
29.6 
26.7 
25.0 

% Effecitve Grain 
Total Depth Diameter 

Sample L (mm) 

- 
41.7 
38.3 
36.7 
34.2 
33.3 
31.7 
30.8 
29.6 
26.7 
25.0 

- 
1 1  37 
11.70 
11.86 
12.11 
12.19 
12.35 
12.44 
12.56 
12.85 
13.01 

I 

0.0628 
0.0450 
0.0321 
0.01 62 
0.0119 
0.0079 
0.0060 
0.0043 
0.0029 
0.0013 

ADVANCED TERRA TESTING, INC. 
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Appendix A2 
Geotechnical Data 

Borehole Number: 

Sample Number: 

Sample Depth: 

INDEX OF GEOTECHNICAL DATA 

37691 

BH00595EBUl 

13.80-14.00 feet (Alluvium) 

Data Available: 

- Grain Size Analysis (Sieve and Hydrometer Test) Data 

- Atterberg Limits Test Data 

- Specific Gravity Test Data 

& MoistureDensity and Back-pressure Permeability (Tnaxial Compression Test) Data 

- d Core Sample Photograph 

a 



PERMEABILITY TEST - BACK PRESSURE CONSTANT HEAD 

CLIENT EBASCO 

BORING NO. 37691 

SAMPLE NO. BH00595EBUl 
SOIL DESCR. SS LINER 

CONF. PRES. PSF 1152 

DEPTH 13.80 - 14.00 FT 

TESTTYPE W b P  

MOISTUREDENSITY BEFORE 
DATA TEST 

Wt. Soil + Moisture (9) 
Wt. Wet Soil & Pan (9) 
Wt. Dry Soil 8 Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (g) 
Wt. of Dry Soil (9) 
Moisture Content % 
Wet Density PCF 
Dry Density PCF 

446.2 
455.6 
386.4 
69.3 
9.4 

377.0 
18.4 

131.4 
111.0 

Init. Diameter (in) 2.394 
Init. Area (sq in) 4.501 
Init. Height (in) 2.874 
Vol. Bef. consol. (a ft) 0.00749 
Vol. After Consol. (cu ft) 0.00745 
Effective Porosity % 35.97 
Constant Head (PSI) 2.00 

lime Time Init. Final 

Min SeC cc cc 
Burette Burette 

935.0 
13020 
1442.0 
1458.0 
1420.0 
1451.0 
1569.0 
1420.0 

561 00 
781 20 
86520 
87480 
85200 
87060 
941 40 
85200 

49.9 48.7 
48.7 47.2 
47.2 45.5 
45.5 44.0 
44.0 42.4 
42.4 41 .O 
41 .O 39.4 
39.4 38.0 

AFER 
TEST 

452.9 
462.3 
386.4 
75.9 
9.4 

377.0 
20.1 

134.0 
111.6 

(cm) 

(cm) 
(sq 

(cm) 

Head 
Corr. 
cc 

15.8 
17.3 
19.0 
20.7 
22.4 
24.0 
25.6 
27.3 

JOB NO. 2031 -05 

SAMPLED 10-1 7-91 KM&AC 
TEST STARTED 
TEST FINISHED 11 -25-91 
SETUP NO. 5P 
SATURATED TEST Yes 
AT FIELD MOIST. No 

11 -1 2-91 DCW 

6.081 
29.042 
7.300 

140.79 

Pemeability 
k 

cm/sec 

4.3E-08 
4.0E-08 
3.9E-08 
3.6E-08 
4.0E-08 
3.5E-08 
3.7E-08 
3.7E-08 

ADVANCED TERRA TESTING, INC. 



CLIENT 
JOB NO. 

EBASCO 
2031 -05 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
TEST STARTED 
TEST FINISHED 
SETUP NO. 
TESTTYPE 
CONF. PRES. PSF 
SATURATED TEST 
AT FIELD MOIST. 
wt Soil & Moist bt 
Wt Soil 8 Moist at 
Wt. Dry Soil & Pan 
Wt. of Pan Only (9) 

Consol Info: 
Init. Diameter in. 
Initial Height in. 
Vol. change (sat. Con.) CC 

Height Change in. 
cell Exp. 

Test info: 
Pore pres @ begin. psi 
Strain Rate 
Piston Con. cchn 
Constant Head (PSI) 

37691 

BH00595EBUl 
SS LINER 

13.80 - 14.00 fT 

10-1 7-91 K M U C  
11 -1 2-91 DCW 
11 -25-91 
5P 
W b P  

1152 
YeS 
No 

446.220 
452.850 
386.370 

9.41 0 

2.394 
2.874 

11.850 
10.800 
0.006 

79.000 
0.003 
0.000 
2.000 



TRIAXAL COMPRESSION TEST DATA 

CLIENT EBASCO JOB NO. 2031-05 

BORING NO. 37691 

SAMPLE NO. BH00595EBUl 
SOIL DESCR. SS LINER 

DEPTH 13.80 - 14.00 FT 

TEST TYPE W b P  
CONF. PRES. PSF 

cell Back 
Pres. Pres. 
(PSI) (PSI) 

40.0 38.0 
50.0 48.0 
60.0 58.0 
70.0 68.0 
80.0 78.0 
90.0 

Initial Height (in) 
Height Change (in) 
lit. After Cons. (in) 
Initial Area (sq in) 
Area After Cons. (sq in) 

1152 

SATURATION DATA 

Burette Pore 
Reading Pressure 
(CC) (PSI) 

Close Open Close 
0.0 6.6 
4.1 4.9 37.5 
5.4 6.3 47.8 
6.7 7.4 57.9 
7.7 8.4 67.9 
8.7 8.8 77.9 

CONSOLIDATION DATA 

Elapsed SQRT 
l ime Tme 
(Min) (Min) 

0.00 0.00 
0.25 0.50 
0.5 0.71 

1 1 .OO 
2 1.41 
4 2.00 
9 3.00 

16 4.00 
30 5.48 
60 7.75 

120 10.95 
240 15.49 
360 18.97 

2.874 
0.006 
2.868 
4.501 
4.488 

SAMPLED 10-17-91 K M U C  
TEST STARTED 11 -12-91 DCW 
TEST FINISHED 11 -25-91 
SETUP NO. 5P 
SATURATED TEST YeS 
AT FIELD MOIST. No 

Change B 

43.5 6.0 0.60 
56.1 8.3 0.83 
66.9 9.0 0.90 
77.2 9.3 0.93 
87.5 9.6 0.96 

Burette Volume 
Reading Defl. 
(CC) (4 

8.70 0.00 
9.28 -0.58 
9.30 -0.60 
9.30 -0.60 
9.33 -0.63 
9.40 -0.70 
9.50 -0.80 
9.60 -0.90 
9.70 -1.00 
9.90 -1.20 

10.00 -1.30 
10.10 -1.40 
10.15 -1.45 

Init. Vol. (CC) 212.03 
Vol. Change (CC) 11.85 

Net Change (CC) 1 .05 
CellEXp. (cc) 10.80 

Cons. Vol. (CC) 21 0.98 

ADVANCED TERRA TESTING, INC. 





TRIAXAL COMPRESSION TEST DATA 

CLIENT 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
TEST TYPE 

EBASCO JOB NO. 2031 -05 

37691 SAMPLED 10-1 7-91 KMUC 
13.80 - 14.00 FT TEST STARTED 11 -1 2-91 DCW 
BH00595EBUl TEST FINISHED 
SS LINER SETUP NO. 5P 
W b P  SATURATED TEST Yes 

1 1-25-91 

CONF. PRES. PSF 1152 

init. Ht (in) 2.874 

BackPres. PSI 79.0 
Consol. Ht. (in) 2.868 

AT FIELD MOIST. No 

Init. Area (sq in) 4.501 
Consol. Area (sq in) 4.488 
Strain Rate (inlmin) 0.003 

Axial Axial Delta Axial Area Dev. Pore Detta Sigma Sigma Eff. 
Load Load 
Lbs. PSF 

0.0 0 
125.0 4010 
165.0 5294 
107.0 5999 
193.0 6192 
190.0 6096 
185.0 5935 
180.0 5775 
176.0 5647 
172.0 5518 
167.0 5358 
151.0 4845 
140.0 4492 
139.0 4460 
150.0 4812 
157.5 5053 
164.5 5278 
175.0 5614 
149.0 4780 
140.0 4492 
140.0 4492 

Ht. % Final Stress Pres. Pres. 
In. Strain Sq In. PSF PSI PSF 

0.00 
0.01 
0.02 
0.03 
0.04 
0.05 
0.06 
0.07 
0.08 
0.09 
0.1 0 
0.15 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 
0.60 

0.00 4.488 
0.35 4.504 
0.70 4.520 
1.05 4.536 
1.39 4.552 
1.74 4.568 
2.09 4.584 
2.44 4.601 
2.79 4.617 
3.14 4.634 
3.49 4.651 
5.23 4.736 
6.97 4.825 
8.72 4.917 

10.46 5.013 
12.20 5.112 
13.95 5.216 
15.69 5.324 
17.43 5.436 
19.18 5.553 
20.92 5.676 

0 
4008 
5272 
5954 
61 23 
6007 
5828 
5650 
5505 
5360 

4604 
41 90 
4083 
4321 
4449 
4555 
4747 
3958 
3641 
3562 

51 86 

79.00 0.0 
49.50 -4248.0 
50.00 -4176.0 
51.00 -4032.0 
54.50 -3528.0 
56.80 -31 96.8 
57.00 -3168.0 
57.40 -31 10.4 
57.60 -3061.6 
57.70 -3067.2 
57.80 -3052.8 
57.80 -3052.8 
57.80 -3052.6 
57.80 -3052.8 
57.80 -3052.8 
58.00 -3024.0 
58.40 -2966.4 
56.70 -2923.2 
59.20 -2851.2 
59.50 -2808.0 
59.70 -2779.2 

3 
PSF 

1152 
5400 
5328 
51 64 
4660 
4349 
4320 
4262 
4234 
421 9 
4205 
4205 
4205 
4205 
4205 
4176 
4118 
4075 
4003 
3960 
3931 

1 stress 
PSF Ratio 

0 0.00 
9408 1.74 

10600 1.99 
11136 2.15 
10603 2.31 
10356 2.36 
10148 2.35 
9913 2.33 
9738 2.30 
9560 2.27 
9391 2.23 
8809 2.10 
6395 2.00 
8287 1.97 
6526 2.03 
8625 2.07 
6673 2.11 
8622 2.16 
7962 
7601 
7493 

ADVANCED TERRA TESTING, INC. 



CORE PHOTOGRAPH 

37691 
MWO 0 5 9 SEBUI 

13.80-14.00 foot depth interval 

Confining Pressure ( 6 3  )=1152 pounds per square foot 



Appendix A2 
Geotechnical Data 

Borehole Number 

Sample Number: 

Sample Depth: 

INDEX OF GEOTECHNICAL DATA 

37891 

BH00712EBUl 

0.80-1.10 feet (Alluvium) 

Data Available: 

Grain Size Analysis (Sieve and Hydrometer Test) Data 

Atterberg Limits Test Data 

Specific Gravity Test Data 

MoistureDensity and Back-pressure Permeability (Triaxial Compression Test) Data 

Core Sample Photograph 



MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

MOISTURE DATA 

HYGROSCOPIC 

NATURAL 

37891 
0.80 - 1.10 Ff 
BH00712EBUl 
EG&G/ROCKY FLATS 

Yes 

No 

Wt. Wet Soil & Pan (9) 29.63 
Wt. Dry Soil 8 Pan (g) 29.16 
Wt. Lost Moisture (9) 0.47 
Wt. of Pan Only (9) 3.71 
Wt. of Dry Soil (9) 25.45 
Moisture Content % 1.8 

Wt. Hydrom. Sample Wet (9) 
Wt. Hydrom. Sample Dry (9) 

60.00 
58.91 

Sieve Pan Indiv. Indiv. 

(Size) (9) (9) Retain. 
Number Weight Wt.+Pan Wt. 

1 1 E Y  0.00 0.00 0.00 
314' 0.00 19.49 19.49 
3~ 0.00 9.04 9.04 
#4 0.00 11.68 11.68 
#10 0.00 11.76 11.76 

#20 1.34 2.78 1.44 
#40 1.30 2.99 1.69 
#60 1.31 3.23 1.92 
#loo 1.32 4.37 3.05 
#200 1.33 6.49 5.16 

Cum. 
wt. 

Retain. 

0.00 
19.49 
28.53 
40.21 
51.97 

1.44 
3.13 
5.05 
8.10 

13.26 

SAMPLED 10-21-91 K.M.U.P. 
DATE TESTED 1 1  46-91 SR 
WASH SIEVE YeS 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Total Sample 
wet (9) 422.03 

Weight of + #10 
Before Washing (9) 61.12 
Weight of + #lo 
After Washing (9) 51.97 
Weight of - #I 0 

wet (9) 360.91 
Weight of - #10 

Dry (9) 363.35 
Wt. Total Sample 

Dry (9) 41 5.32 

Calc. Wt. "w" (9) 67.34 
Calc. Mass + #10 8.43 

Cum. 
% 

Retain. 

0.0 
4.7 
6.9 
9.7 

12.5 

14.7 
17.2 
20.0 
24.5 
32.2 

% 
Finer 

By Wl. 

100.0 
95.3 
93.1 
90.3 
87.5 

85.3 
82.8 
80.0 
75.5 
67.8 

ADVANCED TERRA TESTING, INC. 



CLIENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Moisture: 
HYGROSCOPIC 
NATURAL 
Wt. Wet Soil 8 Pan (9) 
Wt. Dry Soil 8 Pan (9) 
Wt. of Pan Only (9) 

Sieve: 
Wt. Total Sample 

Weight of + # lo  
Before Washing (9) 
Weight of + # lo  
After Washing (9) 
Weight of - # l o  

Wet (9) 

Wet (9) 

Hydrometer: 
Hydrometer # 
Sp. Gr. of Soil 
Value of "a" 
Deflocculant 
Defloc. Corr'n 
Menisws Corr'n 

Temp., Deg. C 
Temp. Coef. K 
Wt. Wet Hydrom. Samp 
% of Total Sample 

EBASCO 
2031 0 5  

37891 
0.80 - 1.10 FT 
BH00712EBUl 
EG&G/ROCKY FLATS 
10-21-91 KM.8A.P. 
11 46-91 SR 
YeS 
No 

YeS 
No 

29.630 
29.1 60 
3.71 0 

422.03 

61.12 

51.97 

360.91 

ASTM 152 H 
2.650 
1.000 

4.000 
-1.000 

Sodium Hewmetaphosphate 

23.000 
0.01 31 7 

SO.Oo0 
100.0 
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HYDROMETER ANALYSIS * SEDIMENTATION DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 37891 SAMPLED 10-21-91 K.M.U.P. 
DEPTH 0.80 - 1.10 FT DATE TESTED 11-08-91 SR 
SAMPLE NO. BH0071 2EBUl WASH S I N E  YeS 
SOIL DESCR. EG&G/ROCKY FLATS DRY SIEVE No 

Hydrometer # ASTM 152 H Temp., Deg. C 23.0 
Sp. Gr. of Soil 2.65 Temp. Coef. K 0.01 31 7 
Value of 'a' 1 .OO Wt. Dry Sample 'w" 67.338 

Defloc. Con'n 4.0 
Meniscus Corr'n -1 .o 

Deflocculant Sodium Hexametaphosphate % of Total Sample 100.0 

T 
Elapsed ometer Reading % Effecitve 

Time Original Corrected Total Depth 
(min) 'R" l 0 O R W  Sample L 

0.0 
0.5 
1 .o 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1440.0 

- 
48.00 
46.00 
45.25 
41.75 
39.50 
38.00 
36.25 
34.00 
32.00 
30.25 

- 
43.00 
41 .OO 
40.25 
36.75 
34.50 
33.00 
31.25 
29.00 
27.00 
25.25 

Grain Diameter = K*(SQRT(I/T)) 

- -- - 
63.9 63.9 8.42 
60.9 60.9 8.75 
59.8 59.8 8.87 
54.6 54.6 9.44 
51.2 51.2 9.81 
49.0 49.0 10.06 
46.4 46.4 10.35 
43.1 43.1 10.71 
40.1 40.1 11.04 
37.5 37.5 11.33 

Grain 
Diameter 

(mm) 

0.0540 
0.0389 
0.0277 
0.01 81 
0.01 07 
0.0076 
0.0055 
0.0039 
0.0028 
0.0012 

ADVANCED TERRA TESTING, INC. 
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Appendix A2 
Geotechnical Data 

Borehole Number: 

Sample Number: 

Sample Depth: 

INDEX OF GEOTECHNICAL DATA 

37891 

BH00711EBUl 

1.10-1.35 feet (Alluvium) 

Data Available: 

- Grain Size Analysis (Sieve and Hydrometer Test) Data 

- Atterberg Limits Test Data 

- Specific Gravity Test Data 

c/ MoistureDensity and Back-pressure Permeability (Triaxial Compression Test) Data 

- # Core Sample Photograph 



PERMEABILITY TEST - BACK PRESSURE CONSTANT HEAD 

CLIENT EBASCO 

BORING NO. 37891 

SAMPLE NO. BH00711 EBUl 
SOIL DESCR. SS LINER 

DEPTH 1 . lo  - 1.35 FT 

TESTTYPE W b p  
CONF. PRES. PSF 

MOISTUREDENSITY 
DATA 

Wt. Soil t Moisture (g) 
Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (g) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (g) 
Wt. of Dry Soil (9) 
Moisture Content X 
Wet Density PCF 
Dry Density PCF 

Init. Diameter (in) 
Init. Area (sq in) 
Init. Height (in) 
Vol. Bef. Consol. (cu ft) 
Vol. After Consol. (cu ft) 
Effective Porosity % 
Constant Head (PSI) 

lime 

Min 

1200.0 
699.0 
834.0 
501 .O 

1 107.0 
1147.0 
697.0 
71 8.0 

1558.0 

l ime 

SeC 

72000 
41 940 
50040 
30060 
66420 
68820 
41 820 
43080 
93480 

1152 

BEFORE 
TEST 

286.1 
295.5 
261.9 
33.6 
9.4 

252.5 
13.3 

121.6 
107.4 

2.363 
4.385 
2.043 

0.0051 8 
0.00498 

43.01 
2.00 

Init. Final 
Burette Burette 

cc cc 

49.9 38.3 
38.3 32.9 
50.0 42.4 
42.4 38.5 
38.5 31.1 
31.1 24.7 
49.9 44.2 
44.2 39.0 
39.0 28.0 

AFTER 
TEST 

31 3.2 
322.6 
261.9 
60.7 
9.4 

252.5 
24.0 

138.6 
111.7 

(cm) 
(sq an) 

(cm) 

(cm) 

Head 
Con. 
cc 

10.1 
17.9 
8.2 

13.5 
18.7 
25.1 
7.3 

12.4 
19.9 

JOB NO. 2031 -05 

SAMPLED 10-21 -91 ACBKM 
TEST STARTED 
TEST FINISHED 12-05-91 
SETUP NO. 10s 
SATURATED TEST Yes 
AT FIELD MOIST. No 

11 -1 6-91 DCW 

6.002 
28.295 
5.1 a9 

140.79 

Permeability 
k 

cmlsec 

2.3E-07 
2.OE-07 
2.2E-07 
1.9E-07 
1 . E 4 7  
1 sE-07 
1.9E-07 
1 .E437 
1 BE-07 

ADVANCED TERRATESTING, INC. 



CLIENT 
JOB NO. 

EBAS CO 
2031 -05 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
TEST STARTED 
TEST FINISHED 
SETUP NO. 
TESTTYPE 
CONF. PRES. PSF 
SATURATED TEST 
AT FIELD MOIST. 
Wt Soil & Moist bt 
Wt Soil 8 Moist at 
Wt. Dry Soil 8 Pan 
Wt. of Pan Only (9) 

Consol Info: 
Init. Diameter in. 
Initial Height in. 
Vol. change (sat. con.) CC 

Height Change in. 
cell Exp. 

Test info: 
Pore pres @begin. psi 
Strain Rate 
Piston Cor. cc/in 
Constant Head (PSI) 

37891 

BH0077 1 EBUl 
SS LINER 

1.10- 1.35 fT 

10-21-91 AC&KM 
11 -1 6-91 D W  
12-05-91 
10s 

W b P  
1152 

YeS 
No 

286.1 00 
31 3.21 0 
261.930 

9.400 

2.363 
2.043 

30.000 
24.250 
0.009 

89.000 
0.003 
0.000 
2.000 



TRIAXAL COMPRESSION TEST DATA 

CUENT EBASCO JOB NO. 2031 -05 

BORING NO. 37891 

SAMPLE NO. BH00711 EBUl 
SOIL DESCR. SS LINER 

DEPTH 1.10-1.35- 

TEST TYPE W b P  
CONF. PRES. PSF 

cell Back 
Pres. Pres. 
(PSI) (PSI) 

40.0 38.0 
50.0 48.0 
60.0 58.0 
70.0 68.0 
80.0 78.0 
90.0 88.0 

100.0 

Initial Height (in) 
Height Change (in) 
Ht. After Cons. (in) 
Initial Area (sq in) 
Area After Cons. (sq in) 

1152 

SATURATION DATA 

Burette Pore 
Reading Pressure 
(CC) (PSI) 

Close Open Close 

0.0 19.9 
16.3 18.2 38.2 
18.0 19.7 48.4 
19.7 21.3 58.2 
21.5 23.2 68.4 
23.3 25.1 78.3 
25.3 25.4 88.4 

CONSOLIDATION DATA 

Elapsed SQRT 
Time Time 
(Min) (Min) 

0.00 0.00 
0.25 0.50 
0.5 0.71 

1 1 .oo 
2 1.41 
4 2.00 
9 3.00 

16 4.00 
30 5.48 
60 7.75 

120 10.95 
240 15.49 
360 18.97 

2.043 
0.009 
2.034 
4.385 
4.232 

SAMPLED 10-21 -91 AC&.KM 
TEST STARTED 
TEST FINISHED 12-05-91 
SETUP NO. 105 
SATURATED TEST yes 
AT FIELD MOIST. No 

1 1  -1 6-91 DCW 

Open 

Change 

45.2 7.0 
55.8 7.4 
66.6 8.4 
77.1 8.7 
87.3 9.0 
97.8 9.4 

Burette Volume 
Reading Defl. 
(CC) (cc) 

25.40 0.00 
26.73 -1.33 
26.83 -1.43 
26.98 -1.58 
27.1 5 -1.75 
27.35 -1.95 
27.55 -2.15 
27.65 -2.25 
27.70 -2.30 
27.80 -2.40 
27.90 -2.50 
27.93 -2.53 
27.98 -2.58 

B 

0.70 
0.74 
0.84 
0.87 
0.90 
0.94 

Init. Vol. (CC) 146.85 
Vol. Change (CC) 30.00 
CellExp. (CC) 24.25 

Cons. Vol. (CC) 141.10 
Netchange (CC) 5.75 

ADVANCED TERRA TESTING, INC. 





TRIAXAL COMPRESSION TEST DATA 

CLIENT 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
TESTTYPE 

EBASCO JOE NO. 2031 -05 

37891 SAMPLED 10-21 -91 ACBKM 
1.10 - 1.35 FT TEST STARTED 11-16-91 DCW 
BH00711 EBUl TEST FINISHED 12-05-91 
SS LINER SETUP NO. 10s 
W b p  SATURATED TEST Y e  

CONF. PRES. PSF 1152 AT FIELD MOIST. No 

Init. Ht. (in) 2.043 

BackPres. PSI 89.0 
Consol. Ht. (in) 2.034 

Init. Area (sq in) 4.385 
Consol. Area (sq in) 4.232 
Strain Rate (inlrnin) 0.003 

Axial Axial Delta Axial Area Dev. Pore Delta Sigma Sigma Eff. 
Load Load 
Lbs. PSF 

0.0 0 
125.0 4253 
165.0 5614 
187.0 6362 
193.0 6566 
190.0 6464 
185.0 6294 
180.0 6124 
176.0 5988 
172.0 5852 

151.0 5138 
140.0 4763 
139.0 4729 
150.0 5103 
157.5 5359 
164.5 5597 
175.0 5954 
149.0 5069 
140.0 4763 
140.0 4763 

167.0 5682 

Ht. % Final Stress Pres. Pres. 
In. Strain SqIn. PSF PSI PSF 

0.00 
0.01 
0.02 
0.03 
0.04 
0.05 
0.06 
0.07 
0. 08 
0.09 
0.1 0 
0.1 5 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 
0.60 

0.00 
0.49 
0.98 
1.47 
1.97 
2.46 
2.95 
3.44 
3.93 
4.42 
4.92 
7.37 
9.83 
12.29 
14.75 
17.21 
19.67 
22.1 2 
24.58 
27.04 
29.50 

4.232 
4.253 
4.274 
4.296 
4.31 7 
4.339 
4.361 
4.383 
4.406 
4.428 
4.451 
4.569 
4.694 

4.965 
5.112 
5.268 
5.435 
5.612 
5.801 
6.003 

4.826 

0 
4385 
5760 
6495 
6670 
6534 
6330 
61 27 
5961 
5795 
5598 
4931 
4450 
4298 
4508 
4597 
4659 
4804 
3962 
3601 
3480 

09.00 0.0 
49.50 -5688.0 
50.00 -561 6.0 
51.00 -5472.0 
54.50 -4968.0 
56.80 -4636.8 
57.00 -4608.0 
57.40 -4550.4 
57.60 -4521.6 
57.70 -4507.2 
57.00 -4492.8 
57.80 -4492.8 
57.80 -4492.8 
57.80 -4492.8 
57.80 -4492.8 
58.00 -4464.0 
58.40 -4406.4 
58.70 -4363.2 
59.20 -4291.2 
59.50 -4248.0 
59.70 4219.2 

3 1 Stress 
PSF PSF Ratio 

1152 0 
6840 11225 
6768 12528 
6624 13119 
6120 12790 
5789 12322 
5760 12090 
5702 1 1830 
5674 11634 
5659 11455 
5645 11243 
5645 10576 
5645 10095 
5645 9943 
5645 10153 
5616 10213 
5558 10217 
5515 10320 
5443 9405 
5400 9001 
5371 8851 

0.00 
1 .64 
1.85 
1.98 
2.09 
2.1 3 
2.10 
2.07 
2.05 
2.02 
1.99 
1.87 
1.79 
1.76 
1.60 
1.82 
1 .a4 
1.87 

ADVANCED TERRA TESTING, INC. 
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1.10-1.35 foot depth interval 

Confining Pressure ( 5 3  )=1152 pounds per square foot 



Appendix A2 
Georechnical Data 

Borehole Number: 

Sample Number: 

Sample Depth: 

INDEX OF GEOTECHNICAL DATA 

37891 

BH00716EBUl 

7.20-750 feet (Bedrock) 

Data Available: 

& Grain Size Analysis (Sieve and Hydrometer Test) Data 

Atterberg Limits Test Data 

- Specific Gravity Test Data 

- Moisture/Density and Back-pressure Permeability (Triaxial Compression Test) Data 

- Core Sample Photograph 



MECHANICAL ANALYSIS -SIEVE TEST DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

MOISTURE DATA 

HYGROSCOPIC 

NATURAL 

37891 

BH00716EBU1 
EG&GmOCKY FIATS 

7.20 - 7.50 FT 

YeS 

No 

Wt. Wet Soil 8 Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (9) 
wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
Moisture Content % 

Wt. Hydrom. Sample Wet (9) 
Wt. Hydrom. Sample Dry (9) 

Sieve 
Number 
(Size) 

1 In' 
314" 
318' 
#4 
#lo 

#20 
#40 
#60 
#loo 
#200 

27.1 7 
26.68 
0.49 
3.77 

22.91 
2.1 

60.01 
58.75 

Pan Indiv. Indiv. 

(9) (9) Retain. 
Weight Wt. t Pan Wt. 

0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 

1.30 3.69 2.39 
1.32 3.01 1.69 
1.32 3.10 1.78 
1.32 4.60 3.28 
1.32 6.82 5.50 

Cum. 
wt. 

Retain. 

0.00 
0.00 
0.00 
0.00 
0.00 

2.39 
4.08 
5.86 
9.14 

14.64 

SAMPLED 10-1 7-91 
DATE TESTED 11-11-91 TNU 
WASH SIEVE YeS 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Total Sample 

Weight of + # l o  

Weight of + # l o  

Weight of - #10 

Weight of - #lo 

wt. Total Sample 

wet (9) 60.01 

Before Washing (9) 0.00 

After Washing (9) 0.00 

Wet (9) 60.01 

Dry (9) 58.75 

Dry (9) 58.75 

Calc. wt. "W' (9) 58.75 
Calc. Mass + #lo 0.00 

Cum. % 
% Finer 

Retain. ByWt. 

0.0 100.0 
0.0 100.0 
0.0 100.0 
0.0 100.0 
0.0 100.0 

4.1 95.9 
6.9 93.1 

10.0 90.0 
15.6 84.4 
24.9 75.1 

ADVANCED TERRA TESTING, INC. 



CUENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Moisture: 
HYGROSCOPIC 
NATURAL 
Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
wt. of Pan Only (9) 

Sieve: 
wt. Total Sample 

Weight of + #lo 
Before Washing (g) 
Weight of + #10 
After Washing (9) 
Weight of - #10 

Wet (9) 

Wet (9) 

Hydrometer: 
Hydrometer # 
sp. Gr. of Soil 
Value of *a' 
Deflocculant 
Defloc. Corr'n 
Meniscus COtT'n 

Temp., Deg. C 
Temp. Coef. K 
Wt. Wet Hydrom. S m p  
% of Total Sample 

EBASCO 
2031 -05 

37891 

BH00716EBUl 
EGLGROCKY FLATS 

7.20 - 7.50 fl 

10-1 7-91 
1 1  -1 1-91 TNU 
Yes 
No 

Yes 
No 

27.170 
26.680 
3.770 

60.01 

0.00 

0.00 

60.01 

ASTM 152 H 
2.650 
1 .000 

4.000 
-1 .000 

Sodium Hexametaphosphate 

23.000 
0.01317 
60.007 
100.0 





HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 37891 SAMPLED 10-1 7-91 
DEPTH 7.20 - 7.50 FT 
SAMPLE NO. BH00716EBUl WASH SIEVE Yes 
SOIL DESCR. EG&G/ROCKY FLATS DRY SIEVE No 

DATE TESTED 11-11-91 TNU 

Hydrometer # ASTM 152 H Temp., Deg. C 23.0 
Sp. Gr. of Soil 2.65 Temp. Coef. K 0.01317 
Value of 'a' 1.00 Wt. Dry Sample 'W" 58.750 
Deflocculant Sodium Hexametaphosphate % of Total Sample 1 00.0 
Defioc. Corr'n 4.0 
Meniscus Con'n -1 .o 

T 
Elapsed ometer Reading 

fime Original Corrected 

(min) 'R" 100RaW 

0.0 
0.5 
1 .o 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1440.0 

- 
47.50 
44.00 
43.00 
40.00 
37.00 
35.00 
33.50 
31.25 
30.00 
27.00 

- 
42.50 
39.00 
38.00 
35.00 
32.00 
30.00 
28.50 
26.25 
25.00 
22.00 

Grain Diameter 6 K*(SQRT(UT)) 

- 
72.3 
66.4 
64.7 
59.6 
54.5 
51 .l 
48.5 
44.7 
42.6 
37.4 

% Effecitve Grain 
Total Depth Diameter 

Sample L (mm) 

- 
72.3 
66.4 
64.7 
59.6 
54.5 
51.1 
48.5 
44.7 
42.6 
37.4 

-- 
8.50 
9.07 
9.24 
9.73 

10.22 
10.55 
10.80 
11.17 
11.37 
11.86 

0.0543 
0.0397 
0.0283 
0.01 84 
0.01 09 
0.0078 
0.0056 
0.0040 
0.0028 
0.0012 

ADVANCED TERRA TESTING, INC. 
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Appendix A2 
Geotechnical Data 

Borehole Number 

Sample Number: 

Sample Depth: 

Data Available: 

L 

INDEX OF GEOTECHNICAL DATA 

37891 

BH00715EBUl 

750-7.75 feet (Bedrock) 

Grain Size Analysis (Sieve and Hydrometer Test) Data 

Atterberg Limits Test Data 

Specific Gravity Test Data 

Moisture/Density and Back-pressure Permeability (Triaxial Compression Test) Data 

Core Sample Photograph 



PERMEABILIN TEST - BACK PRESSURE CONSTANT HEAD 

CLIENT EBASCO 

BORING NO. 37891 

SAMPLE NO. BH00715EBUl 
SOIL DESCR. SS LINER 

CONF. PRES. PSF 1152 

DEPTH 7.50 - 7.75 Ff 

TEST TYPE W b P  

MOISNRE/DENSITY BEFORE 
DATA TEST 

Wt. Soil + Moisture (9) 
Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (g) 
Wt. of Dry Soil (g) 
Moisture Content % 
Wet Density PCF 
Dry Density PCF 

287.1 
296.6 
245.7 

50.9 
9.4 

236.3 
21.5 

121.0 
99.5 

Init. Diameter (in) 2.382 
Init. Area (sq in) 4.456 
Init. Height (in) 2.029 
Vol. Bef. Consol. (cu ft) 0.00523 
Vol. After Consol. (cu ft) 0.00503 
Effective Porosity % 42.30 
Constant Head (PSI) 2.00 

l ime 

Min 

929.0 
1301 $0 
1441.0 
1458.0 
1421.0 
1450.0 
1569.0 
1420.0 

Time 

SeC 

55740 
78060 
86460 
87480 
85260 
87000 
941 40 
85200 

Init. 
Burette 
cc 

49.9 
47.0 
44.1 
41.4 
38.9 
36.7 
34.6 
32.5 

Final 
Burette 
cc 

47.0 
44.1 
41.4 
38.9 
36.7 
34.6 
32.5 
30.6 

AFER 
TEST 

296.5 
305.9 
245.7 
60.3 
9.4 

236.3 
25.5 

130.0 
103.6 

(cm) 
(sq an) 

(cm) 

(cm) 

Head 
Corr. 
cc 

16.7 
19.9 
22.9 
25.7 
28.2 
30.5 
32.8 
34.9 

JOB NO. 2031 -05 

10-21 -91 K M U C  
1 1-1 2-91 DCW 

SAMPLED 
TEST STARTED 
TEST FINISHED 11-25-91 
SETUP NO. 6P 
SATURATED TEST Yes 
AT FIELD MOIST. N O  

6.050 
28.752 
5.154 

140.79 

Permeability 

cmfsec 
k 

7.6E-08 
5.6E-08 
4.8E-08 
4.5E-08 
4.2E-08 
4.oE-08 
3.8E-08 
3.8E-08 

ADVANCED TERRA TESTING. INC. 



CLIENT 
JOB NO. 

EBASCO 
2031 -05 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
TEST STARTED 
TEST FINISHED 
SETUP NO. 
TEST TYPE 
CONF. PRES. PSF 
SATURATED TEST 
AT FIELD MOIST. 
W Soil 8 Moist bt 
Wt Soil d Moist at 
Wt. Dry Soil & Pan 
Wt. of Pan Only (9) 

Consol Info: 
Init. Diameter in. 
Initial Height in. 
Vol. change (sat. Con.) CC 

Height Change in. 
cell Exp. 

Test info: 
Pore pres @ begin. psi 
Strain Rate 
Piston Con. cchn 
Constant Head (PSI) 

37891 

BH0071 5EBU1 
SS LINER 
10-21 -91 K M U C  
11-12-91 DCW 
1 1  -25-91 

7.50 - 7.75 

6P 
W b P  

1152 
Yes 
No 
287.1 30 
296.51 0 
245.680 
9.430 

2.382 
2.029 
16.050 
10.300 
0.024 

69.000 
0.003 
0.000 
2.000 



TRIAXAL COMPRESSION TEST DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 37891 

SAMPLE NO. BH00715EBUl 
SOIL DESCR. SS LINER 

DEPTH 7.50 - 7.75 FT 

TEST TYPE W% 
CONF. PRES. PSF 

Cell Back 
Pres. Pres. 
(PSI) (PSI) 

40.0 38.0 
50.0 48.0 
60.0 58.0 
70.0 68.0 
80.0 

1152 

SATURATION DATA 

Burette Pore 
Reading P r 8s sur e 
(CC) (PSI) 

Close Open Close 
0.0 11.0 
8.5 9.7 37.7 
9.8 10.8 47.9 

11.1 11.9 57.8 
12.2 12.2 67.9 

CONSOLIDATION DATA 

Initial Height (in) 
Height Change (in) 
Ht. After Cons. (in) 
Initial Area (sq in) 
Area After Cons. (sq in) 

Elapsed SQRT 
Time Time 
(Min) (Min) 

0.00 0.00 
0.25 0.50 
0.5 0.71 

1 1 .00 
2 1 A1 
4 2.00 

11 3.32 
16 4.00 
30 5.48 
60 7.75 

120 10.95 
240 15.49 
360 18.97 

2.029 
0.024 
2.005 
4.456 
4.335 

SAMPLED 10-21 -91 K M U C  
TEST STARTED 
TEST FINISHED 11 -25-91 

1 1-1 2-91 DCW 

SETUP NO. 6P 
SATURATED TEST Yes 
AT FIELD MOIST. NO 

Change B 

45.7 8.0 0.80 
56.6 8.7 0.87 
66.9 9.1 0.91 
77.5 9.6 0.96 

Burette Volume 
Reading Defl. 
(CC) (cc) 

12.40 0.00 
13.20 -0.80 
13.28 -0.88 
13.38 -0.97 
13.53 -1.1 3 
13.70 -1.30 
14.05 -1.65 
14.20 -1 .eo 
14.40 -2.00 
14.60 -2.20 
14.70 -2.30 
14.75 -2.35 
14.80 -2.40 

me. Vol. (CC) 148.20 
Vol. Change (CC) 16.05 
CellEXp. (cc) 10.30 

Cons. Vol. (CC) 142.45 
Net Change (CC) 5.75 

ADVANCED TERRA TESTING, INC. 
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TRIAXAL COMPRESSION TEST DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 37891 SAMPLED 10-21 -91 KMMC 
DEPTH 7.50 - 7.75 FT TEST STARTED 11 -1 2-91 DCW 
SAMPLE NO. BH00715EBUl TEST FINISHED 11 -25-91 
SOIL DESCR. SS LINER SETUP NO. 6P 
TEST TYPE W b P  SATURATED TEST Yes 
CONF. PRES. PSF 1152 AT FIELD MOIST. No 

Init. Ht (in) 2.029 
Consol. Ht. (in) 2.005 
BackPres. PSI 69.0 

Init. Area (sq in) 
Consol. Area (sq in) 
Strain Rate (in/min) 

Axial Axial Delta Axial Area Dev. Pore Delta Sigma 
Load Load 
Lbs. PSF 

0.0 0 
125.0 4153 
165.0 5481 
187.0 6212 
193.0 6412 
190.0 6312 

100.0 5980 
176.0 5847 
172.0 5714 
167.0 5548 
151.0 5016 
140.0 4651 

ia5.0 6146 

139.0 4618 
150.0 4983 
157.5 5232 
164.5 5465 
175.0 5814 
149.0 4950 
140.0 4651 
140.0 4651 

Ht. 
in. 

0.00 
0.01 
0.02 
0.03 
0.04 
0.05 
0.06 
0.07 

0.09 
0.10 
0.1 5 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 
0.60 

0. oa 

% Final Stress Pres. Pres. 
Strain Sq In. PSF PSI PSF 

0.00 
0.50 
1 .00 
1.50 
2.00 
2.49 
2.99 
3.49 
3.99 
4.49 
4.99 

9.98 
12.47 
14.96 
17.46 
19.95 
22.44 
24.94 
27.43 
29.93 

7.48 

4.335 
4.356 
4.378 
4.401 
4.423 
4.446 
4.468 
4.491 
4.51 5 
4.538 
4.562 
4.685 
4.81 5 
4.952 
5.097 
5.251 
5.41 5 
5.589 
5.775 
5.973 
6.186 

0 
4248 
5579 
6291 
6460 
6327 
61 29 
5933 
5771 
561 1 
541 9 
4771 
4304 
41 55 
4356 
4440 
4497 
4635 
3820 
3470 
3351 

69.00 0.0 
49.50 -2808.0 
50.00 -2736.0 
51 .OO -2592.0 
54.50 -2088.0 
56.80 -1 756.8 
57.00 -1 728.0 
57.40 -1 670.4 
57.60 -1641.6 
57.70 -1627.2 
57.80 -1 61 2.8 

57.ao -1 61 2.8 
57.80 -1 61 2.8 
57.80 -1 61 2.0 

57.80 -1 61 2.8 

58.00 -1 584.0 
58.40 -1 526.4 
58.70 -1 483.2 
59.20 -1 41 1.2 
59.50 -1360.0 
59.70 -1339.2 

3 
PSF 

1152 
3960 
3888 
3744 
3240 
2909 
2880 
2822 
2794 
2779 
2765 
2765 
2765 
2765 
2765 
2736 
2678 
2635 
2563 
2520 
2491 

4.456 
4.335 
0.003 

Sigma Eff. 

PSF Ratio 
1 Stress 

0 0.00 

9467 2.43 
10035 2.68 
9700 2.99 
9236 3.16 
9009 3.13 
8755 3.10 

8390 3.02 
8184 2.96 
7536 2.73 
7069 2.56 
6920 2.50 
7121 2.58 
7176 2.62 
7176 2.60 
7271 2.76 
6383 
5990 
5642 

a200 2.07 

a565 3.07 

ADVANCED TERRA TESTING, INC. 



CORE PHOTOGRAPH 

37891 
MW007 15EBUI 

7.50-7.75 foot depth interval 

Confining Pressure ( 6 3  )=1152 pounds per square foot  



Appendix A2 
Geotechnical Data 

Borehole Number: 

Sample Number: 

Sample Depth: 

Data Available: 

INDEX OF GEOTECHNICAL DATA 

37891 

BH00738EBUl 

10.00-10.20 feet (Bedrock) 

Grain Size Analysis (Sieve and Hydrometer Test) Data 

Atterberg Limits Test Data 

Specific Gravity Test Data 

MoistueDensity and Back-pressure Permeability (Triaxial Compression Test) Data 

Core Sample Photograph 



MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

LkOlSTURE DATA 

WGROSCOPIC 

NATURAL 

37891 
10.00 - 10.20 Fr 
BH00738EBUl 
EG&G/ROCKY FIATS 

Yes 

No 

W. Wet Soil & Pan (9) 44.1 1 
43.45 W. Dry Soil 8 Pan (9) 

Wt. Lost Moisture (9) 0.66 
W. of Pan Only (9) 3.80 

of Dry Soil (9) 39.65 
lwaisture Content % 1.7 

W. Hydrom. Sample Wet (9) 
W. Hydrom. Sample Dry (9) 

60.00 
59.02 

Sieve Pan Indiv. Indiv. 
Number Weight Wt.+Pan Wt. 
(Si=) (9) (9) Retain. 

? 1R' 0.00 0.00 0.00 
W4' 0.00 0.00 0.00 
3B 0.00 0.00 0.00 
w4 0.00 0.00 0.00 

110 0.00 0.00 0.00 

mo 1.31 1.38 0.07 
#40 1.31 1.38 0.07 
lr60 1.32 t .36 0.04 
#loo ? .29 1.34 0.05 
lf200 1.31 1.43 0.12 

Cum. 
wt. 

Retain. 

0.00 
0.00 
0.00 
0.00 
0.00 

0.07 
0.14 
0.16 
0.23 
0.35 

SAMPLED 1146-91 KM,JN 
DATE TESTED 1-1 6-92 TNU 
WASH SIEVE Yes 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

wt. Total Sample 

Weight of + #10 

Weight of + #lo 

Weight of - #lo 
Weight of - #lo 

Wt. Total Sample 

Wet (9) 60.00 

Before Washing (9) 0.00 

After Washing (9) 0.00 

Wet (9) 60.00 

Dry (9) 59.02 

Dry (9) 59.02 

Calc. wt. "W" (9) 59.02 
Calc. Mass + #lo 0.00 

Cum. % 
% Finer 

Retain. Bywt. 

0.0 100.0 
0.0 100.0 
0.0 100.0 
0.0 100.0 
0.0 100.0 

0.1 99.9 
0.2 99.8 
0.3 99.7 
0.4 99.6 
0.6 99.4 

ADVANCED TERRATESTING, INC. 



CLIENT 
JOB NO. 

EBASCO 
2031 -05 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Moisture: 
HYGROSCOPIC 
NATURAL 
Wt. Wet Soil 8 Pan (9) 
Wt. Dry Soil 8 Pan (9) 
Wt. of Pan Only (9) 

Sieve: 
Wt. Total Sample 

Weight of + # l o  
Before Washing (9) 
Weight of + #10 
After Washing (9) 
Weight of - #10 

Wet (9) 

Wet (9) 

Hydrometer: 
Hydrometer # 
Sp. Gr. of Soil 
Value of "a' 
Deflocculant 
Defloc. Corr'n 
Meniscus Corr'n 

Temp., Deg. C 
Temp. Coef. K 
Wt. Wet Hydrorn. Samp 
% of Total Sample 

37891 
10.00 - 10.20 Fr 
BH00738EBUl 
EG&G/ROCKY FLATS 
11 46-91 KM,JN 
1-1 6-92 TNU 
Yes 
No 

Yes 
No 

44.110 
43.450 

3.800 

60.00 

0.00 

0.00 

60.00 

ASTM 1 52 H 
2.690 
0.992 

4.000 
-1 .000 

Sodium Hexametaphosphate 

21 .om 
0.01 332 

60.000 
100.0 
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HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT EBASCO JOB NO. 2031 0 5  

BORING NO. 37891 SAMPLED 11-06-91 KM,JN 
DEPTH 10.00 - 10.20 FT DATE TESTED 1-16-92 TNU 
SAMPLE NO. BH00738EBUl WASH SIEVE YeS 
SOIL DESCR. EG&G/AOCKY FLATS DRY SIEVE No 

Hydrometer # ASTM 152 H Temp., Deg. C 21 .om 
Sp. Gr. of Soil 2.690 Temp. Coef. K 0.01 332 
Value of 'a' 0.992 Wt. Dry Sample "W" 59.01 8 
Deflocculant Sodium Hexametaphosphate % of Total Sample 100.0 
Defloc. Corr'n 4.000 
Meniscus Corr'n -1.000 

T 
Elapsed ometer Reading % Effecitve 

Time Original Corrected Total Depth 
(min) "R" l O O R a / W  Sample L 

0.0 
0.5 
1 .o 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 
1440.0 

- 
63.00 
62.00 
61 .OO 
60.00 
58.00 
56.00 
53.00 
49.50 
45.50 
34.50 

- 
58.00 
57.00 
56.00 
55.00 
53.00 
51 .OO 
48.00 
44.50 
40.50 
29.50 

Grain Diameter = K*(SQRT(L/T)) 

- 
97.5 
95.8 
94.1 
92.4 
89.1 
85.7 
80.7 
74.8 
68.1 
49.6 

- I 

97.5 5.96 
95.8 6.12 
94.1 6.29 
92.4 6.45 
89.1 6.78 
85.7 7.1 1 
80.7 7.60 
74.8 8.17 
68.1 8.83 
49.6 10.63 

Grain 
Diameter 

(mm) 

I 

0.0460 
0.0330 
0.0236 
0.01 51 
0.0090 
0.0065 
0.0047 
0.0035 
0.0025 
0,001 1 

ADVANCED TERRA TESTING, INC. 
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Appendix A2 
Geotechnical Data 

Borehole Number: 

Sample Number 

Sample Depth: 

INDEX OF GEOTECHNICAL DATA 

37891 

BH00737EBUl 

10.20-10.45 feet (Bedrock) 

Data Available: 

- Grain Size Analysis (Sieve and Hydrometer Test) Data 

- Atterberg Limits Test Data 

- Specific Gravity Test Data 

& MoistureDensity and Back-pressure Permeability (Triaxial Compression Test) Data 

- Core Sample Photograph 

0 



PERMEABILITY TEST - BACK PRESSURE CONSTANT HEAD 

CLIENT EBASCO 

BORING NO. 37891 

SAMPLE NO. BH00737EBU1 
SOIL DESCR. SS LINER 

CONF. PRES. PSF 1152 

DEPTH 10.20 - 10.45 FT 

TESTTYPE W b P  

MOISNRE/DENSITY 
DATA 

Wt. Soil + Moisture (9) 
Wt Wet Soil & Pan (9) 
Wt. Dry Soil 8 Pan (9) 
Wt. Lost Moisture (9) 
W. of Pan Only (9) 
Wt. of Dry Soil (9) 
Moisture Content % 
Wet Densrty PCF 
Dry Density PCF 

Init. Diameter (in) 
Init. Area (sq in) 
Init. Height (in) 
Vol. Bef. Consol. (a ft) 
Vol. After Consol. (cu ft) 
Effective Porosity % 
Constant Head (PSI) 

Time 

Min 

92.0 
1038.0 
1338.0 
1453.0 
1351 .O 
1503.0 
1481.0 
1477.0 
1320.0 
1473.0 
141 7.0 

Time Init. 

SeC cc 
Burette 

5520 49.7 
62280 49.4 
80260 47.3 
871 80 45.5 
81 060 43.5 
901 80 41.7 
88860 39.8 
88620 38.1 
79200 49.5 
88360 47.7 
85020 45.7 

BEFORE 
TEST 

351.5 
360.9 
298.1 
62.8 
9.4 

288.7 
21.7 

122.5 
100.6 

2.288 
4.1 12 
2.659 

0.00633 
0.0061 1 

45.43 
2.00 

Final 
Burette 

cc 

49.4 
47.3 
45.5 
43.5 
41.7 
39.8 
38.1 
36.4 
47.7 
45.7 
43.8 

AFER  
TEST 

367.4 
376.8 
298.1 
78.7 
9.4 

288.7 
27.2 

132.4 
104.1 

(cm) 
(sq an) 

(cm) 

(cm) 

Head 
Con. 
cc 

15.6 
16.9 
19.0 
21 .o 
23.0 
25.0 
27.0 
28.8 
16.6 
10.6 
20.7 

JOB NO. 2031 -05 

SAMPLED 11 -1 2-91 KH 
TEST STARTED 12-07-91 DCW 
TEST FINISHED 12-25-91 
SETUP NO. 1P 
SATURATED TEST Y e  
AT FIELD MOIST. No 

5.81 2 
26.527 
6.754 

140.79 

Permeability 

c m b c  
k 

1.1 E47 
6.9E-08 
4.7E-08 
4.9E-08 
4.8E-08 
4.6E-08 
4.3E-08 
4.4548 
4.7E-08 
4.7E-08 
4.7E-08 

ADVANCED TERRA TESTING, INC. 



CLIENT 
JOB NO. 

EBASCO 
2031 -05 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
TEST STARTED 
TEST FINISHED 
SETUP NO. 
TEST TYPE 
CONF. PRES. PSF 
SATURATED TEST 
AT FIELD MOIST. 
Wt Soil 8 Moist bt 
Wt Soil 8 Moist at 
Wt. Dry Soil 8 Pan 
Wt. of Pan Only (9) 

Consol Info: 
Init. Diameter in. 
Initial Height in. 
Vol. change (sat. Wn.) CC 

Height Change in. 
cell Exp. 

Test info: 
Pore pres @ begin. psi 
Strain Rate 
Piston Con. cclin 
Constant Head (PSI) 

37891 

BH00737EBUl 
SS LINER 

10.20 - 10.45 FT 

11-12-91 KH 
12-07-91 DCW 
12-25-91 
1P 
W b P  

1152 
Yes 
No 

351.470 
367.370 
298.1 00 

9.400 

2.288 
2.659 

23.400 
17.400 
0.045 

89.000 
0.003 
0.000 
2.000 



TRIAXAL COMPRESSION TEST DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
TESTTWE 
CONF. PRES. PSF 

cell Back 
Pres. Pres. 
(PSI) (PSI) 

40.0 38.0 
50.0 48.0 
60.0 58.0 
70.0 68.0 
80.0 78.0 

Initial Height (in) 
Height change (in) 
Ht. After Cons. (in) 
Initial Area (sq in) 
Area After Cons. (sq in) 

37891 

BH00737EBUl 
SS LINER 
W b P  

1152 

10.20 - 10.45 FT 

SATURATION DATA 

SAMPLED 11 -1 2-91 KH 
TEST STARTED 12-07-91 DCW 
TEST FINISHED 12-25-91 
SETUP NO. 1P 
SATURATED TEST YeS 
AT FIELD MOIST. N O  

Burette Pore 
Reading Pressure 
(CC) (PSI) Change B 

Close Open Close Open 
-0.2 12.4 
10.0 11.3 38.2 47.2 9.0 0.90 
11.7 12.9 48.4 57.6 9.2 0.92 
13.2 14.4 58.4 67.8 9.4 0.94 
14.7 15.8 68.3 77.9 9.6 0.96 

CONSOLIDATION DATA 

Elapsed SORT 
Time Time 
(Min) (Min) 

0.00 0.00 
0.25 0.50 
0.5 0.71 

1 1 .oo 
2 1.41 
4 2.00 
9 3.00 

16 4.00 
30 5.48 
60 7.75 

120 10.95 
240 15.49 
360 18.97 

2.659 
0.045 
2.61 4 
4.112 
4.042 

Burette Volume 
Reading Defl. 
(CC) (=I 

17.60 0.00 
19.1 5 -1.55 
19.40 -1 B O  
19.70 -2.10 
19.95 -2.35 
20.20 -2.60 
20.53 -2.92 
20.75 -3.15 
21.00 -3.40 
21.25 -3.65 
21.48 -3.88 
21.60 4.00 
21.80 4.20 

Init. Vol. (CC) 179.1 8 
Vol. Change (CC) 23.40 
CellExp. (CC) 17.40 
Net Change (CC) 6.00 
Cons. Vol. (CC) 173.18 

ADVANCED TERRA TESTING. INC. 



n 
Q, 
k 

? 

(D El .- 

7 

N 3 7 

I 

0 Ln 
I 
c 

F1 
i x 

I 

r) 
I 



T R I M L  COMPRESSION TEST DATA 

CLIENT 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
TEST TYPE 

EBASCO JOB NO. 2031 -05 

37891 SAMPLED 11 -1 2-91 KH 
10.20 - 10.45 FT TEST STARTED 12-07-91 DCW 
BH00737EBUl TEST FINISHED 12-25-91 
SS Liner SETUP NO. 1P 
W b P  SATURATED TEST YeS 

CONF. PRES. PSF 1152 AT FIELD MOIST. No 

Init. H t  (in) 2.659 
Consol. Ht. (in) 2.614 
BackPres. PSI 89.0 

Init. Area (sq in) 4.112 
Consol. Area (sq in) 4.042 
Strain Rate (inlmin) 0.003 

Axial Axial Delta Axial Area Dev. Pore Delta Sigma Sigma Eff. 
Load Load 
Lbs. PSF 

0.0 0 
125.0 4453 
165.0 5878 
187.0 6662 
193.0 6875 
190.0 6769 
185.0 6590 
180.0 6412 
176.0 6270 
172.0 6127 
167.0 5949 
151.0 5379 
140.0 4987 
139.0 4952 
150.0 5344 
157.5 5611 
164.5 5860 
175.0 6234 
149.0 5308 

140.0 4987 
140.0 4987 

Ht. X Final Stress Pres. Pres. 
In. Strain Sq In. PSF PSI PSF 

0.00 
0.01 
0.02 
0.03 
0.04 
0.05 
0.06 
0.07 
0.08 
0.09 
0.10 
0.15 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 
0.60 

0.00 
0.38 
0.77 
1.15 
1.53 
1.91 
2.30 
2.68 
3.06 
3.44 
3.83 
5.74 
7.65 
9.56 

11.48 
13.39 
15.30 
17.21 
19.1 3 
21.04 
22.95 

4.042 
4.058 
4.073 
4.089 
4.105 
4.121 
4.1 37 
4.153 
4.170 
4.186 
4.203 
4.288 
4.377 
4.470 
4.566 
4.667 
4.773 
4.883 
4.998 
5.119 
5.246 

0 
451 2 
5933 
6698 
6886 
6753 
6549 
6347 
61 82 
601 8 
5820 
51 57 
4685 
4555 
481 1 
4943 
5048 
5249 
4366 
4005 
3908 

89.00 0.0 
49.50 -5688.0 
50.00 -561 6.0 
51.00 -5472.0 
54.50 -4968.0 
56.80 -4636.8 
57.00 -4608.0 
57.40 -4550.4 
57.60 -4521.6 
57.70 -4507.2 
57.80 -4492.8 
57.80 -4492.6 
57.80 -4492.8 
57.80 -4492.8 
57.80 -4492.8 
58.00 -4464.0 

58.70 -4363.2 
59.20 -4291.2 
59.50 -4248.0 
59.70 -4219.2 

58.40 -4406.4 

3 1 Stress 
PSF PSF Ratio 

1152 
6840 
6768 
6624 
61 20 
5789 
5760 
5702 
5674 
5659 
5645 
5645 
5645 
5645 
5645 
561 6 
5558 
551 5 
5443 
5400 
5371 

0 
11352 
12701 
13322 
13006 
12542 
12309 
12050 
11856 
11677 
11464 
10802 
10329 
10200 
10456 
10559 
10607 
10765 
9809 
9405 
9280 

0.00 
1.66 
1.88 
2.01 
2.13 
2.17 
2.14 
2.1 1 
2.09 
2.06 
2.03 
1.91 
1.83 
1 .81 
1.85 
1.88 
1.91 
1.95 

ADVANCED TERRA TESTING, INC. 
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Appendix A2 
Geotechnical Data 

Borehole Number: 

Sample Number: 

Sample Depth: 

INDEX OF GEOTECHNICAL DATA - 

37891 

BH00747EBUl 

45.70-46.15 feet (Bedrock) 

Data Available: 

& Grain Size Analysis (Sieve and Hydrometer Test) Data 

& Atterberg Limits Test Data 

- / Specific Gravity Test Data 

- MoistureDensity and Back-pressure Permeability (Triaxial Compression Test) Data 

- Core Sample Photograph 



MECHANICAL ANALYSIS - S I N E  TEST DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

MOISTURE DATA 

HYGROSCOPIC 

NATURAL 

37891 

BH00747EBUl 
EGBGIROCKY FLATS 

45.70 - 46.1 5 FT 

YeS 

No 

Wt. Wet Soil & Pan (9) 36.36 
Wt. Dry Soil & Pan (9) 36.1 0 
Wt. Lost Moisture (9) 0.26 
Wt. of Pan Only (9) 3.60 
Wt. of Dry Soil (9) 32.50 
Moisture Content % 0.8 

Wt. Hydrom. Sample Wet (9) 
Wt. Hydrom. Sample Dry (9) 

60.00 
59.52 

Sieve Pan Indiv. Indiv. 

(Size) (9) (9) Retain. 
Number Weight Wt.+Pan Wt. 

11/2" 0.00 0.00 0.00 
314" 0.00 0.00 0.00 
310" 0.00 0.00 0.00 
#4 0.00 0.00 0.00 
# l o  0.00 0.00 0.00 

#20 1.31 1.32 0.00 
#40 1.32 1.33 0.01 
#60 1.31 1.32 0.01 

#loo 1.31 1.34 0.03 
#200 1.31 3.39 2.08 

Cum. 
Wt. 

Retain. 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.01 
0.02 
0.05 
2.14 

SAMPLED 1 1-07-91 KM,MC 
DATE TESTED 1-16-92 TNU 
WASH S I N E  YeS 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Total Sample 

Weight of + #10 

Weight of + #10 

Weight of - #10 

Weight of - #10 

Wt. Total Sample 

Wet (9) 60.00 

Before Washing (9) 0.00 

After Washing (9) 0.00 

Wet (9) 60.00 

Dry (9) 59.52 

Dry (9) 59.52 

Calc. Wt. "W" (9) 59.52 
Calc. Mass + #10 0.00 

Cum. 
% 

Retain. 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.1 
3.6 

% 
Finer 

BY Wt. 

100.0 
100.0 
100.0 
100.0 
100.0 

100.0 
100.0 
100.0 
99.9 
96.4 

ADVANCED TERRA TESTING, INC. 



CLIENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Moisture: 
HYGROSCOPIC 
NATURAL 
Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. of Pan Only (8) 

Sieve: 
Wt. Total Sample 

Weight of + # lo  
Before Washing (9) 
Weight of + # lo  
After Washing (9) 
Weight of - #10 

Wet (9) 

Wet (9) 

Hydrometer: 
Hydrometer # 
Sp. Gr. of Soil 
Value of ‘a“ 
Deflocculant 
Defloc. Corr’n 
Meniscus COrr’n 

Temp., Deg. C 
Temp. Coef. K 
Wt. Wet Hydrom. Samp 
% of Total Sample 

EBASCO 
2031 -05 

37891 

BH00747EBUl 
EGBGIROCKY FLATS 

45.70 - 46.1 5 Ff 

11 -07-91 KM,MC 
1-1 6-92 TNU 
Yes 
No 

Yes 
No 

36.360 
36.1 00 
3.600 

60.00 

0.00 

0.00 

60.00 

ASTM 152 H 
2.720 
0.986 

Sodium Hexametaphosphate 
4.500 
-1 .000 

21.000 
0.01 304 
60.000 
100.0 
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HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 37891 SAMPLED 11 -07-91 KM,MC 
DEPTH 45.70 - 46.1 5 FT DATE TESTED 1-1 6-92 M U  
SAMPLE NO. BH00747EBUl WASH SIEVE YeS 
SOIL DESCR. EG&G/ROCKY FLATS DRY SIEVE No 

Hydrometer # ASTM 152 H Temp., Deg. C 21.000 
Sp. Gr. of Soil 2.720 Temp. Coef. K 0.01 304 

Deflocculant Sodium Hexametaphosphate % of Total Sample 1 00.0 
Value of 'a" 0.986 Wt. Dry Sample "W' 59.524 

Defloc. Corr'n 4.500 
Meniscus Corr'n -1 .000 

T 
Elapsed ometer Reading % Effecitve 

Tme Original Corrected Total Depth 
(min) 'R" 1ooRaAN Sample L 

0.0 
0.5 
1 .o 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1440.0 

- 
54.50 
48.50 
40.50 
32.00 
27.50 
25.00 
23.00 
21.50 
20.00 
17.00 

- 
49.00 
43.00 
35.00 
26.50 
22.00 
19.50 
1 7.50 
16.00 
14.50 
11.50 

- - I 

81.2 81.2 7.35 
71.2 71.2 8.34 
58.0 58.0 9.65 
43.9 43.9 11.04 
36.4 36.4 11.78 
32.3 32.3 12.19 
29.0 29.0 12.52 
26.5 26.5 12.76 
24.0 24.0 13.01 
19.0 19.0 13.50 

Grain 
Diameter 

(mm) 

- 
0.0500 
0.0377 
0.0286 
0.01 94 
0.0116 
0.0083 
O.OO60 
0.0043 
0.0030 
0.001 3 

Grain Diameter = K*(SQRT(VT)) 

ADVANCED TERRA TESTING, INC. 
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Appendix A2 
Geotechnical Data 

Borehole Number: 

Sample Number: 

Sample Depth: 

INDEX OF GEOTECHNICAL DATA 

37891 

BH00746EBUl 

46.15-46.40 feet (Bedrock) 

Data Available: 

- Grain Size Analysis (Sieve and Hydrometer Test) Data 

- Atterberg Limits Test Data 

- Specific Gravity Test Data 

& MoistureDensity and Back-pressure Permeability (Triaxial Compression Test) Data 

- d Core Sample Photograph 



PERMEABILITY TEST - BACK PRESSURE CONSTANT HEAD 

CLIENT EBASCO 

BORING NO. 37891 

SAMPLE NO. BH00746EBUl 
SOIL DESCR. SS LINER 

CONF. PRES. PSF 1152 

DEPTH 46.1 5 - 46.40 FT 

TEST TYPE W b P  

MOISNRUDENSITY BEFORE 
DATA TEST 

Wt. Soil + Moisture (9) 
Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
Moisture Content % 
Wet Density PCF 
Dry Density PCF 

388.5 
397.9 
347.7 

50.2 
9.4 

338.3 
14.8 

11 5.2 
1 00.3 

Init. Diameter (in) 2.388 

Init. Height (in) 2.870 
Vol. Bef. Consol. (w ft) 0.00744 
Vol. After Consol. (cu ft) 0.00709 
Effective Porosity % 42.29 

Init. Area (sq in) 4.479 

Constant Head (PSI) 2.00 

Time 

Min 

1501 .O 
1480.0 
1360.0 
1327.0 
1 460.0 
141 5.0 
2868.0 

Time Init. 

Sec cc 
Burette 

90060 50.2 
88800 46.6 
81 600 43.9 
79620 40.7 
87600 50.0 
84900 47.7 

172080 45.4 

Final 
Burette 

cc 

46.6 
43.9 
40.7 
38.6 
47.7 
45.4 
41.0 

AFER 
TEST 

423.2 
432.6 
347.7 
84.9 
9.4 

338.3 
25.1 

131.7 
105.3 

(cm) 
(sq an) 
(cm) 

(cm) 

Head 
Corr. 
cc 

16.8 
20.2 
23.4 
26.2 
16.3 
18.8 
22.4 

JOB NO. 2031 -05 

SAMPLED 11-07-91 KM 
TEST STARTED 12-06-91 DCW 
TEST FINISHED 12-25-91 
SETUP NO. 2P 
SATURATED TEST YeS 
AT FIELD MOIST. NO 

6.066 
28.897 
7.290 

140.79 

Permeability 

cmlsec 
k 

7.5E-08 
5.9E-08 
7.8E-08 
5.4E-08 
4.9E-08 
5.2E-08 
5.OE-08 

ADVANCED TERRA TESTING. INC. 



CLIENT 
JOB NO. 

EBASCO 
2031 -05 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
TEST STARTED 
TEST RNISHED 
SETUP NO. 
TEST TYPE 
CONF. PRES. PSF 
SATURATED TEST 
AT FIELD MOIST. 
Wt Soil 8 Moist bt 
Wt Soil 8 Moist at 
W. Dry Soil 8, Pan 
Wt. of Pan Only (g) 

Cons01 Info: 
Init. Diameter in. 
Initial Height in. 
Vol. change (sat. con.) CC 

Height Change in. 
cell Exp. 

Test info: 
Pore pres @ begin. psi 
Strain Rate 
Piston Con. cchn 
Constant Head (PSI) 

37891 

BH00746EBUl 
SS LINER 

46.1 5 - 46.40 Fr 

11-07-91 KM 
12-06-91 DCW 
12-25-91 
2P 
W b P  

YeS 
No 

1152 

388.540 
423.200 
347.730 

9.400 

2.388 
2.870 

23.200 
13.200 
0.174 

69.000 
0.003 
0.000 
2.000 



TRlAXAL COMPRESSION TEST DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 37891 

SAMPLE NO. BH00746EBUl 
SOIL DESCR. SS LINER 

DEPTH 46.1 5 - 46.40 FT 

TEST TYPE WPbp 
CONF. PRES. PSF 

cell Back 
Pres. Pres. 
(PSI) (PSI) 

40.0 38.0 
50.0 48.0 
60.0 58.0 
70.0 68.0 
80.0 

1152 

SATURATION DATA 

SAMPLED 11-07-91 KM 
TEST STARTED 12-06-91 DCW 
TEST FINISHED 12-25-91 
SETUP NO. 2P 
SATURATED TEST Yes 
AT FIELD MOIST. NO 

Initial Height (in) 
Height Change (in) 
Ht. After Cans. (in) 
Initial Area (sq in) 
Area After Cons. (sq in) 

Burette Pore 
Reading Pressure 
(CC) (PSI) Change B 

Close Open Close Open 
0.1 10.2 
8.3 Q.8 38.3 47.0 8.7 0.87 

10.2 11.5 48.5 57.4 8.9 0.89 
11.8 13.0 58.5 67.6 9.1 0.91 
13.3 13.4 68.4 77.9 9.5 0.95 

CONSOLIDATION DATA 

Elapsed SORT 
Time Time 
(Min) (Min) 

0.00 0.00 
0.25 0.50 
0.5 0.71 

1 1 .00 
2 1.41 
4 2.00 
9 3.00 

16 4.00 
30 5.48 
60 7.75 

120 10.95 
240 15.49 

2.870 
0.174 
2.696 
4.479 
4.542 

Burette Volume 
Reading Defl. 
(CC) (W 

13.40 0.00 
16.65 -3.25 
17.10 -3.70 
17.48 4.08 
17.78 4.37 
18.00 4.60 
18.23 4.83 
18.40 -5.00 
18.58 -5.1 7 
18.68 -5.28 
18.78 -5.37 
18.90 -5.50 

Init. Vol. (CC) 210.68 
Vol. Change (CC) 23.20 
CellExp. (CC) 13.20 
Netchange (CC) 10.00 
Cons. Vol. (CC) 200.68 

ADVANCED TERRA TESTING, INC. 
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TRIAXAL COMPRESSION TEST DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 37891 SAMPLED 11 -07-91 KM 
DEPTH 46.15 -46.40 FF TEST STARTED 12-06-91 DCW 
SAMPLE NO. BH00746EBUl TEST FINISHED 
SOIL DESCR. SS LINER SETUP NO. 2P 
TEST TYPE W b P  SATURATED TEST Y e  
CONF. PRES. PSF 1152 AT FIELD MOIST. No 

12-25-91 

Init. Ht. (in) 2.870 
Consol. Ht. (in) 2.696 
Back Pres. PSI 69.0 

Init. Area (sq in) 4.479 
Consol. Area (sq in) 4.542 
Strain Rate (inhnin) 0.003 

Axial Axial Delta Axial Area Dev. Pore Delta Sigma Sigma Eff. 
Load Load 
Lbs. PSF 

0.0 0 
125.0 3963 
165.0 5232 

193.0 6120 
190.0 6024 
185.0 5066 
180.0 5707 
176.0 5581 
172.0 5454 
167.0 5295 
151.0 4788 
140.0 4439 
139.0 4407 
150.0 4756 
157.5 4994 
164.5 5216 
175.0 5549 
149.0 4724 
140.0 4439 
140.0 4439 

187.0 5929 

Ht. % Final Stress Pres. Pres. 3 1 Stress 
In. Strain Sq In. PSF PSI PSF PSF PSF Ratio 

0.00 
0.01 
0.02 
0.03 
0.04 
0.05 
0.06 
0.07 
0.00 
0.09 
0.10 
0.15 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 
0.60 

0.00 
0.37 
0.74 
1.11 
1.48 
1.05 
2.23 
2.60 
2.97 
3.34 
3.71 
5.56 
7.42 
9.27 

11.13 
12.98 
14.84 
16.69 
18.55 
20.40 
22.26 

4.542 
4.558 
4.575 
4.593 
4.61 0 
4.627 
4.645 
4.663 
4.680 
4.698 
4.71 6 
4.809 
4.905 
5.006 
5.1 10 
5.21 9 
5.333 
5.451 
5.576 
5.705 
5.042 

0 69.00 0.0 
3894 49.50 -2808.0 
5121 50.00 -2736.0 
5782 51.00 -2592.0 
5945 54.50 -2008.0 
5831 56.00 -1756.8 
5656 57.00 -1728.0 
5482 57.40 -1670.4 
5340 57.60 -1641.6 
5199 57.70 -1627.2 
5028 57.80 -1612.8 
4459 57.80 -1612.8 
4053 57.80 -1612.8 
3943 57.00 -1612.8 
4168 57.80 -1612.8 
4286 50.00 -1504.0 
4301 58.40 -1526.4 
4559 58.70 -1483.2 
3795 59.20 -1411.2 
3485 59.50 -1368.0 
3403 59.70 -1339.2 

1152 
3960 
3808 
3744 
3240 
2909 
2000 
2022 
2794 
2779 
2765 
2765 
2765 
2765 
2765 
2736 
2670 
2635 
2563 
2520 
2491 

0 
7054 
9009 
9526 
91 05 
0740 
8536 
8305 
81 34 
7978 
7793 
7224 
681 8 
6708 
6933 
7022 
7059 
71 94 
6358 
6005 
5095 

0.00 
1.98 
2.32 
2.54 
2.04 
3.00 
2.96 
2.94 
2.91 
2.87 
2.02 
2.61 
2.47 
2.43 
2.51 
2.57 
2.64 
2.73 

ADVANCED TERRA TESTING, INC. 
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Appendix A2 
Georechnical Data 

Borehole Numbex 

Sample Number: 

Sample Depth: 

INDEX OF GEOTECHNICAL DATA 

37991 

BH00720EB U1 

3.00-3.50 feet (Alluvium) 

Data Available: 

Grain Size Analysis (Sieve and Hydrometer Test) Data 

- / Anerberg Limits Test Data 

- Specific Gravity Test Data 

- MoistureDensity and Back-pressure Permeability (Triaxial Compression Test) Data 

- Core Sample Photograph 



MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

MOISTURE DATA 

HYGROSCOPIC 

NATURAL 

37991 

BH00720EBU1 
EG&G/ROCKY FLATS 

3.00 - 3.50 FT 

YeS 

No 

Wt. Wet Soil 8 Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
Moisture Content % 

Wt. Hydrom. Sample Wet (9) 
Wt. Hydrom. Sample Dry (9) 

Sieve 
Number 
(Size) 

llL? 
314' 
318' 
#4 
#lo 

#20 
#40 
#60 
#l 00 
#200 

38.14 
37.39 
0.75 
3.69 
33.70 
2.2 

60.00 
58.70 

Pan Indiv. Indiv. 

(9) (9) Retain. 
Weight Wt. + Pan Wt. 

0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 2.36 2.36 
0.00 4.06 4.06 

3.69 3.72 0.03 
3.63 3.69 0.06 
3.69 4.40 0.71 
1.31 1.77 0.46 
1.41 1.56 0.1 5 

SAMPLED 10-1 7-91 
DATE TESTED 11-11-91 TNU 
WASH SIEVE Yes 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

W. Total Sample 
Wet (!3) 295.47 

Weight of + #lo 
Before Washing (9) 16.30 
Weight of + #10 
After Washing (9) 6.42 
Weight of - #lo 

wet (9) 279.1 7 
Weight of - #10 

Dry (9) 282.76 
Wt. Total Sample 

Dry (9) 289.18 

Calc. wt. 'W" (9) 60.03 
Calc. Mass + #lo 1.33 

Cum. Cum. % 
wt. % Finer 

Retain. Retain. By Wt. 

0.00 0.0 100.0 
0.00 0.0 100.0 
0.00 0.0 100.0 
2.36 0.8 99.2 
6.42 2.2 97.8 

0.03 2.3 97.7 
0.09 2.4 97.6 
0.80 3.6 96.4 
1.26 4.3 95.7 
1.41 4.6 95.4 

ADVANCED TERRA TESTING, INC. 



CLIENT 
JOB NO. 

EBASCO 
2031 -05 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Moisture: 
HYGROSCOPIC 
NATURAL 
Wt. Wet Soil 8 Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. of Pan Only (9) 

Sieve: 
Wt. Total Sample 

Weight of + #10 
Before Washing (9) 
Weight of + # l o  
After Washing (9) 
Weight of - # l o  

Wet (9) 

Wet (9) 

Hydrometer: 
Hydrometer # 
Sp. Gr. of Soil 
Value of "a" 
Deflocculant 
Defloc. Corr'n 
Meniscus COn'n 

Temp., Dag. C 
Temp. Coef. K 
Wt. Wet Hydrom. Samp 
% of Total Sample 

37991 

BH00720EBUl 
EGBGIROCKY FLATS 

3.00 - 3.50 FT 

10-1 7-91 
11 -1 1-91 TNU 
Yes 
No 

Yes 
No 

30.1 40 
37.390 
3.690 

295.47 

16.30 

6.42 

279.1 7 

ASTM 1 52 H 
2.650 
1 .000 

4.000 
-1 .000 

Sodium Hexametaphosphate 

23.000 
0.01 31 7 
60.003 
100.0 



, 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 37991 SAMPLED 10-1 7-91 
DEPTH 3.00 - 3.50 FT DATE TESTED 11-11-91 TNU 
SAMPLE NO. BH00720EBU1 WASH SIEVE Yes 
SOIL DESCR. EG&G/ROCKY FLATS DRY SIEVE No 

Hydrometer # ASTM 152 H Temp., Deg. C 23.0 
Sp. Gr. of Soil 2.65 Temp. Coef. K 0.01 31 7 
Value of "a' 1 .OO Wt. Dry Sample 'W" 60.029 

Defloc. W n  4.0 
Meniscus Corr'n -1 .o 

Deflocculant Sodium Hewmetaphosphate % of Total Sample 100.0 

T 
Elapsed ometer Reading % Effecitve 

'Time Original Corrected Total Depth 
(min) 'R" l0ORW Sample L 

0.0 
0.5 
1 .o 
2.0 
5.0 
15.0 
30.0 
60.0 
120.0 
250.0 
1440.0 

- 
61 .OO 
60.00 
59.75 
59.75 
58.00 
56.00 
53.00 
49.50 
46.50 
39.50 

- 
56.00 
55.00 
54.75 
54.75 
53.00 
51 .OO 
48.00 
44.50 
41.50 
34.50 

Grain Diameter = K*(SQRT(UT)) 

- 
93.3 
91.6 
91.2 
91.2 
88.3 
85.0 
80.0 
74.1 
69.1 
57.5 

I 

93.3 6.29 
91.6 6.45 
91.2 6.49 
91.2 6.49 
88.3 6.78 
85.0 7.11 
80.0 7.60 
74.1 8.17 
69.1 8.66 
57.5 9.81 

Grain 
Diameter 

(mm) 

- 
0.0467 
0.0334 
0.0237 
0.01 50 
0.0089 
0.0064 
0.0047 
0.0034 
0.0025 
0.001 1 

ADVANCED TERRA TESTING, INC. 
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Appendix A2 
Geotechnical Data 

Borehole Number: 

Sample Number: 

Sample Depth 

INDEX OF GEOTECHNICAL DATA 

37991 

BH00719EBUl 

3.50-3.75 feet (Alluvium) 

Data Available: 

- Grain Size Analysis (Sieve and Hydrometer Test) Data 

- Atterberg Limits Test Data 

- Specific Gravity Test Data 

& MoistureDensity and Back-pressure Permeability (Triaxial Compression Test) Data 

Core Sample Photograph 



PERMEABILITY TEST - BACK PRESSURE CONSTANT HEAD 

CLIENT EBASCO 

BORING NO. 37991 

SAMPLE NO. BH00719EBU1 
SOIL DESCR. SS LINER 

CONF. PRES. PSF 1152 

DEPTH 3.50 - 3.75 FT 

TESTTYPE W b P  

MOISTURUDENSIN BEFORE 
DATA TEST 

Wt. Soil + Moisture (9) 
Wt. Wet Soil & Pan (9) 
Wt. Dry Soil 8 Pan (9) 
Wt. Lost Moisture (g) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
Moisture Content % 
Wet Density PCF 
Dry Density PCF 

386.1 
395.6 
344.5 
51.1 
9.5 

335.1 
15.2 

1 30.8 
113.5 

Init. Diameter (in) 2.385 
Init. Area (sq in) 4.468 
Init. Height (in) 2.53 8 
Vol. Bef. Consol. (w ft) 0.00651 

0.00680 Vol. After Consol. (w ft) 
Effective Porosity % 38.83 
Constant Head (PSI) 2.00 

l ime 

Min 

1 499.0 
1337.0 
1443.0 
1459.0 
1420.0 
1 450.0 
1569.0 
1396.0 

l ime Init. 

Sec cc 
Burette 

89940 49.6 
80220 48.7 
86580 47.9 
87540 47.0 
85200 46.2 
87000 45.4 
941 40 44.7 
83760 44.0 

Final 
Burette 

cc 

48.7 
47.9 
47.0 
46.2 
45.4 
44.7 
44.0 
43.3 

AFTER 
TEST 

409.9 
41 9.3 
344.5 
74.8 
9.5 

335.1 
22.3 

132.8 
108.5 

(cm) 
(sq an) 

(cm) 

(cm) 

Head 
Corr. 
cc 

5.4 
6.2 
7.0 
7.8 
8.5 
9.2 
9.9 

10.5 

JOB NO. 2031 -05 

SAMPLED 10-23-91 KM&CB 
TEST STARTED 
TEST FINISHED 11 -25-91 
SETUP NO. 3P 
SATURATED TEST Yes 
AT FIELD MOIST. No 

11 -1 2-91 DCW 

6.058 
28.824 
6.396 

140.79 

Permeability 
k 

cmlsec 

1.6E-08 
1.6E-08 
1 .6E-08 
1.4E-08 
1.5E-08 
1 .E48 
1.3E-08 
1 X-08 

ADVANCED TERRA TESTING, INC. 



CLIENT 
JOB NO. 

EBASCO 
2031 -05 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
TEST STARTED 
TEST FINISHED 
SETUP NO. 
TESTTYPE 
CONF. PRES. PSF 
SATURATED TEST 
AT FIELD MOIST. 
Wt Soil 8 Moist bt 
Wt Soil & Moist at 
Wt. Dry Soil & Pan 
Wt. of Pan Only (9) 

Consol Info: 
Init. Diameter in. 
Initial Height in. 
Vol. change (sat. con.) CC 
cell Exp. 
Height Change in. 

Test info: 
Pore pres @ begin. psi 
Strain Rate 
Piston Corn. c d n  
Constant Head (PSI) 

37991 

BH00719EBU1 
SS LINER 

3.50 - 3.75 fT 

10-23-91 KM&CB 
11 -12-91 DCW 
11 -25-91 
3P 
W b P  

Yes 
No 

1152 

386.1 00 
409.890 
344.51 0 

9.460 

2.385 
2.51 8 
7.250 

15.600 
0.01 5 

79.000 
0.003 
0.000 
2.000 



TRIAXAL COMPRESSION TEST DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 37991 

SAMPLE NO. BH00719EBUl 
SOIL DESCR. SS LINER 

DEPTH 3.50 - 3.75 FT 

TEST TYPE W b P  
CONF. PRES. PSF 

cell Back 
Pres. Pres. 
(PSI) (PSI) 

40.0 38.0 
50.0 48.0 
60.0 58.0 
70.0 68.0 
80.0 78.0 
90.0 

Initial Height (in) 
Height Change (in) 
Ht. After Cons. (in) 
Initial Area (sq in) 
Area After Cons. (sq in) 

1152 

SATURATION DATA 

Burette Pore 
Reading Pressure 
(CC) (PSI) 

Close Open Close 

0.0 7.5 
3.8 5.1 38.0 
0.6 1.8 48.0 
0.1 2.0 58.4 
1.9 3.3 68.2 
3.4 3.6 78.4 

CONSOLIDATION DATA 

Elapsed SQRT 
Time Time 
(Min) (Min) 

0.00 0.00 
0.25 0.50 
0.5 0.71 

1 1 .00 
2 1.41 
4 2.00 
9 3.00 

16 4.00 
30 5.48 
60 7.75 

120 10.95 
240 15.49 
360 18.97 

2.51 8 
0.01 5 
2.503 
4.468 
4.698 

SAMPLED 10-23-91 KM&CB 
TEST STARTED 
TEST FINISHED 11-25-91 
SETUP NO. 3P 
SATURATED TEST Yes 
AT FIELD MOIST. No 

11 -1 2-91 DCW 

Change B 

41.4 3.4 0.34 
54.2 6.2 0.62 
66.4 8.0 0.80 
77.4 9.2 0.92 
87.9 9.5 0.95 

Burette Volume 
Reading Defl. 

(CC) (=) 

3.60 0.00 
4.28 -0.68 
4.30 -0.70 
4.33 -0.73 
4.38 -0.77 
4.40 -0.80 
4.50 -0.90 
4.58 -0.98 
4.70 -7.10 
4.85 -1.25 
5.03 -1.43 
5.20 -1.60 
5.30 -1.70 

Init. Vol. (CC) 184.37 
Vol. Change (CC) 7.25 
cell Exp. (CC) 15.60 

conS.Vol. (cc) 192.72 
Net Change (CC) -8.35 

ADVANCED TERRA TESTING, INC. 





TRIAXAL COMPRESSION TEST DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 37991 SAMPLED 10-23-91 KM&CB 
DEPTH 3.50 - 3.75 FT TEST STARTED 11 -1 2-91 DCW 
SAMPLE NO. BH00719EBU1 TEST FINISHED 1 1-25-91 
SOIL DESCR. SS LINER SETUP NO. 3P 
TEST TYPE W b P  SATURATED TEST YeS 
CONF. PRES. PSF 1152 AT FIELD MOIST. No 

Init. lit (in) 2.51 8 
Consol. Ht. (in) 2.503 
Back Pres. PSI 79.0 

Init. Area (sq in) 
Consol. Area (sq in) 
Strain Rate (inhin) 

Axial Axial Delta Axial Area Dev. Pore Delta 
Load Load 
Lbs. PSF 

0.0 0 
125.0 3832 
165.0 5058 
187.0 5732 
193.0 5916 
190.0 5824 
185.0 5671 
180.0 5517 
176.0 5395 
172.0 5272 
167.0 5119 
151.0 4629 
140.0 4291 
139.0 4261 
150.0 4598 
157.5 4828 
164.5 5042 
175.0 5364 
149.0 4567 
140.0 4291 
140.0 4291 

Ht. % Final Stress Pres. Pres. 
In. Strain Sqln. PSF PSI PSF 

0.00 
0.01 
0.02 
0.03 
0.04 
0.05 
0.06 
0.07 
0.08 
0.09 
0.10 
0.1 5 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 
0.60 

0.00 
0.40 
0.80 
1.20 
1.60 
2.00 
2.40 
2.80 
3.20 
3.60 
4.00 
5.99 
7.99 
9.99 

11.99 
13.98 
15.98 
17.98 
19.98 
21.97 
23.97 

4.698 
4.717 
4.736 
4.755 
4.n4 
4.794 
4.81 3 
4.833 
4.053 
4.873 
4.893 
4.997 
5.106 
5.21 9 
5.338 
5.462 
5.591 
5.728 
5.871 
6.021 
6.1 79 

0 
3629 
4771 
5386 
5536 
5428 
5263 
51 00 
4966 
4833 
4674 
41 38 
3755 
3647 
3848 
3949 
4029 
41 84 
3476 
31 84 
31 03 

79.00 0.0 
49.50 -4248.0 
50.00 4176.0 
51.00 -4032.0 
54.50 -3528.0 
56.80 -31 96.8 
57.00 -31 68.0 
57.40 -31 10.4 
57.60 -3081.6 
57.70 -3067.2 
57.60 -3052.8 
57.80 -3052.0 
57.80 -3052.8 
57.80 -3052.8 
57.00 -3052.0 
58.00 -3024.0 
58.40 -2966.4 
58.70 -2923.2 
59.20 -2851.2 
59.50 -2808.0 
59.70 -2779.2 

Sigma 
3 

PSF 

1152 
5400 
5328 
51 84 
4680 
4349 
4320 
4262 
4234 
421 9 
4205 
4205 
4205 
4205 
4205 
4176 
4118 
4075 
4003 
3960 
3931 

4.468 
4.698 
0.003 

Sigma Eff. 
1 stress 

PSF Ratio 

0 
9029 

10099 

10216 
9777 
9583 
9363 
9200 
9053 
8078 
8343 
7960 
7852 
8053 
81 25 
81 47 
8259 
7479 
71 44 
7034 

10570 

0.00 
1.67 
1.90 
2.04 
2.18 
2.25 
2.22 
2.20 
2.17 
2.15 
2.1 1 
1.98 
1.89 
1.87 
1.92 
1.95 
1.98 
2.03 

ADVANCED TERRA TESTING, INC. 



CORE PHOTOGRAPH 

37991 
MWOO? 1 SEBUI 

3.50 -3.75 foot depth interval 

Confining Pressure ( 6 3  )=1152 pounds per square foot 



Appendix A2 
Geotechnical Data 

Borehole Number: 

Sample Number: 

Sample Depth: 

INDEX OF GEOTECHNICAL DATA 

37991 

BH00724EBUl 

11.10-11.40 feet (Bedrock) 

Data Available: 

Grain Size Analysis (Sieve and Hydrometer Test) Data 

- d Atterberg Limits Test Data 

- Specific Gravity Test Data 

- Moisture/Density and Back-pressure Permeability (Triaxial Compression Test) Data 

- Core Sample Photograph 



MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT EBASCO 

BORING NO. 37991 

SAMPLE NO. BH00724EBUl 
SOIL DESCR. EG&G/ROCKY FLATS 

DEPTH 11.10 - 11.40 FT 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
Moisture Content % 

Wt. Hydrom. Sample Wet (9) 
Wt. Hydrom. Sample Dry (9) 

Sieve Pan 
Number Weight 
(Size) (9) 

1 lRu 0.00 
314" 0.00 
318" 0.00 
#4 0.00 
#10 0.00 

#20 1.31 
#40 1.32 
#60 1.32 
#loo 1.31 
#200 1.29 

Indiv. 
Wt. + Pan 

(SI 

0.00 
0.00 
0.00 
0.00 
0.00 

1.32 
1.34 
1 .34 
1.34 
1.36 

34.24 
33.65 
0.59 
3.81 

29.84 
2.0 

60.01 
58.84 

Indiv. 
Wt. 

Retain. 

0.00 
0.00 
0.00 
0.00 
0.00 

0.01 
0.02 
0.02 
0.03 
0.09 

JOB NO. 2031 -05 

SAMPLED 10-23-91 KM&CB 
DATE TESTED 11 46-91 S R  
WASH SIEVE YeS 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Total Sample 

Weight of t #lo 
Before Washing (9) 
Weight of + #lo 
After Washing (9) 
Weight of - # lo  

Weight of - #lo 

Wt. Total Sample 

Wet (g) 

Wet (9) 

Dry (9) 

Dry (9) 

Calc. Wt. 'W' (9) 
Calc. Mass + #lo 

Cum. Cum. % 
Wt. 56 Finer 

Retain. Retain. By Wt. 

0.00 0.0 100.0 
0.00 0.0 100.0 
0.00 0.0 100.0 
0.00 0.0 100.0 
0.00 0.0 100.0 

0.01 0.0 100.0 
0.03 0.1 99.9 
0.05 0.1 99.9 
0.08 0.1 99.9 
0.17 0.3 99.7 

60.01 

0.00 

0.00 

60.01 

58.84 

58.84 

58.84 
0.00 

ADVANCED TERRA TESTING. INC. 



CLIENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Moisture: 
HYGROSCOPIC 
NATURAL 
Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. of Pan Only (9) 

Sieve: 
Wt. Total Sample 

Wet (9) 
Weight of + # lo  
Before Washing (9) 
Weight of + # lo  
After Washing (9) 
Weight of - # l o  

Wet (9) 

Hydrometer: 
Hydrometer # 
Sp. Gr. of Soil 
Value of 'a* 
Deflocculant 
Defloc. Corr'n 
Meniscus COtT'n 

Temp., Deg. C 
Temp. Coef. K 
Wt. Wet Hydrom. Samp 
% of Total Sample 

EBASCO 
2031 -05 

37991 

BH00724EBUl 
EGBGIROCKY FLATS 

11.10 - 11.40 FT 

10-23-91 KM&CB 
11 48-91 S R  
YeS 
No 

Yes 
No 

34.240 
33.650 
3.81 0 

60.01 

0.00 

0.00 

60.01 

ASTM 1 52 H 
2.650 
1 .000 

4.000 
-1 .000 

Sodium Hexametaphosphate 

23.000 
0.01 31 7 
60.008 
100.0 



c 

w 
N 

w > 
v) 

z 

9 

e a 

a 

ui 
a 

0 
t 
c 
m 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT EBASCO 

BORING NO. 37991 

SAMPLE NO. BH00724EBUl 
SOIL DESCR. EGBGIROCKY FIATS 

DEPTH 11.10 - 11.40 Ff 

Hydrometer # ASTM 152 H 
Sp. Gr. of Soil 2.65 
Value of ‘a’ 1 .OO 
Deflocculant Sodium Hexametaphosphate 
Defloc. Corr’n 4.0 
Meniscus Con’n -1 .o 

JOB NO. 2031 -05 

SAMPLED 10-23-91 KMBCB 
DATE TESTED 11 48-91 SR 
WASH SIEVE YeS 
DRY SIEVE No 

Temp., Deg. C 23.0 
Temp. Coef. K 0.01 31 7 
wt. Dry Sample ‘w” 58.845 
% of Total Sample 100.0 

T 
Elapsed ometer Reading % Effecitve Grain 

Time Original Conected Total Depth Diameter 
(min) ‘R’ lOORanrJ Sample L (mm) 

0.0 
0.5 
1 .o 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1440.0 

I 

60.50 
60.00 
59.00 
58.00 
57.00 
54.25 
5’1.50 
47.50 
44.25 
35.75 

- 
55.50 
55.00 
54.00 
53.00 
52.00 
49.25 
46.50 
42.50 
39.25 
30.75 

I I - 
94.3 94.3 6.37 
93.5 93.5 6.45 
91.8 91.8 6.61 
90.1 90.1 6.78 
88.4 88.4 6.94 
83.7 83.7 7.39 
79.0 79.0 7.84 
72.2 72.2 8.50 
66.7 66.7 9.03 
52.3 52.3 10.43 

__ 
0.0470 
0.0334 
0.0240 
0.01 53 
0.0090 
0.0065 
0.0048 
0.0035 
0.0025 
0.001 1 

Grain Diameter = K*(SQRT(VT)) 

ADVANCED TERRA TESTING, INC. 
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Appendix A2 
Geotechnical Data 

Borehole Number: 

Sample Number: 

Sample Depth: 

INDEX OF GEOTECHNICAL DATA 

37991 

BH00723EBUl 

11.40-11.65 feet (Bedrock) 

Data Available: 

- Grain Size Analysis (Sieve and Hydrometer Test) Data 

- Atterberg Limits Test Data 

- Specific Gravity Test Data 

& MoistureDensity and Back-pressure Permeability ("xiaxial Compression Test) Data 

& Core Sample Photograph 



PERMEABILITY TEST - BACK PRESSURE CONSTANT HEAD 

CLIENT EBASCO 

BORING NO. 37991 

SAMPLE NO. BH00723EBUl 
SOIL DESCR. SS LINER 

CONF. PRES. PSF 1152 

DEPTH 11.40 - 11.65 FT 

TEST TYPE W b P  

MOISNRE/DENSITY BEFORE 
DATA TEST 

Wt. Soil + Moisture (9) 
Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
Moisture Content % 
Wet Density PCF 
Dry Density PCF 

393.2 
402.6 
329.9 
72.7 
9.4 

320.5 
22.7 

126.8 
103.4 

Init. Diameter (in) 2.391 
Init. Area (sq in) 4.490 

Vol. Bef. Consol. (w ft) 0.00683 
0.00691 

Init. Height (in) 2.630 

Vol. After Consol. (cu ft) 
Effective Porosity % 43.83 
Constant Head (PSI) 2.00 

Time Time Init. Final 

Min Sec cc cc 
Burette Burette 

1421.0 
1449.0 
1570.0 
1420.0 
1336.0 
1444.0 
1425.0 
1690.0 

85260 
86940 
94200 
85200 
801 60 
86640 
85500 

101400 

48.9 48.6 
48.6 48.3 
48.3 48.1 
48.1 47.8 
47.8 47.6 
47.6 47.3 
47.3 47.1 
47.1 46.8 

AFTER 
TEST 

406.3 
41 5.7 
329.9 
85.8 
9.4 

320.5 
26.8 

129.6 
102.2 

(cm) 
(sq an) 

(cm) 

(cm) 

Head 
Corr. 
cc 

16.4 
16.7 
17.0 
17.3 
17.6 
17.8 
18.1 
18.4 

JOB NO. 2031 -05 

SAMPLED 10-23-91 KM&CB 
TEST STARTED 
TEST FINISHED 11 -30-91 
SETUP NO. 135 
SATURATED TEST Yes 
AT FIELD MOIST. No 

1 1-1 2-91 DCW 

6.073 
28.970 
6.680 

140.79 

Permeability 
k 

cm/sec 

6.4E-09 
6.3E-09 
3.9E-09 
6.5E-09 
4.6E-09 
6.4E-09 
5.4E-09 
5.5E-09 

ADVANCED TERRA TESTING, INC. 



CLIENT 
JOB NO. 

EBASCO 
2031 -05 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
TEST STARTED 
TEST FINISHED 
SETUP NO. 
TEST TYPE 
CONF. PRES. PSF 
SATURATED TEST 
AT FIELD MOIST. 
Wt Soil 8, Moist bt 
Wt Soil 8 Moist at 
Wt. Dry Soil 8 Pan 
Wt. of Pan Only (9) 

Consol Info: 
Init. Diameter in. 
Initial Height in. 
Vol. change (sat. con.) CC 
cell Exp. 
Height Change in. 

Test info: 
Pore pres @ begin. psi 
Strain Rate 
Piston Con. cchn 
Constant Head (PSI) 

37991 

BH00723EBUl 
SS LINER 

11.40 - 11.65 FT 

10-23-91 KM&CB 
11-12-91 DCW 
11 -30-91 
13s 
W b P  

1152 
Yes 
No 

393.1 70 
406.270 
329.870 

9.420 

2.391 
2.630 
6.750 
9.000 
0.002 

89.000 
0.003 
0.000 
2.000 



TRlAXAL COMPRESSION TEST DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 37991 

SAMPLE NO. BH00723EBUl 
SOIL DESCR. SS LINER 

DEPTH 11.40 - 11.65 FT 

TEST TYPE TWPbP 
CONF. PRES. PSF 

cell Back 
Pres. Pres. 
(PSI) (PSI) 

40.0 38.0 
50.0 48.0 
60.0 58.0 
70.0 68.0 
80.0 78.0 
90.0 88.0 

1 00.0 

Initial Height (in) 
Height Change (in) 
Ht. After Cons. (in) 
initial Area (sq in) 
Area After Cons. (sq in) 

1152 

SATURATiON DATA 

Burette Pore 
Reading Pressure 
(CC) (PSI) 

Close 
0.1 
4.7 
2.2 
1.6 
1.9 
2.5 
3.4 

Open Close 
8.0 
5.6 37.8 
3.0 47.9 

58.1 
68.3 

3.3 78.4 
3.4 88.3 

CONSOLIDATION DATA 

Elapsed SORT 
Time Time 
(Min) (Min) 

0.00 0.00 
0.25 0.50 
0.5 0.71 

1 1.00 
2 1.41 
4 2.00 

11 3.32 
16 4.00 
30 5.48 
60 7.75 

120 10.95 
240 15.49 
360 18.97 

2.630 
0.002 
2.628 
4.490 
4.546 

SAMPLED 10-23-91 KM&CB 
TEST STARTED 1 1-12-91 DCW 
TEST FINISHED 1 1 -30-91 
SETUP NO. 13s 
SATURATED TEST Yes 
AT FIELD MOIST. No 

Change B 

42.4 4.6 0.46 
54.5 6.6 0.66 
65.8 7.7 0.77 
77.1 8.8 0.88 
87.6 9.2 0.92 
97.8 9.5 0.95 

Burette Volume 
Reading Defl. 
(CC) (cc) 

3.35 0.00 
3.80 -0.45 
3.83 -0.48 
3.83 -0.48 
3.88 -0.52 
3.90 -0.55 
3.93 -0.57 
4.00 -0.65 
4.08 -0.73 
4.19 -0.84 
4.30 -0.95 
4.54 -1.1 9 
4.70 -1.35 

init. Vol. (CC) 193.55 
Vol. Change (CC) 6.75 

Net Change (CC) -2.25 
Cons. Vol. (CC) 195.80 

Cell Exp. (CC) 9.00 

ADVANCED TERRA TESTING. INC. 





TRIAXAL COMPRESSION TEST DATA 

CLIENT EBASCO 

BORING NO. 37991 

SAMPLE NO. BH00723EBUl 
SOIL DESCR. SS LINER 

CONF. PRES. PSF 1152 

DEPTH 11.4 - 11.65 FT 

TEST TYPE W b P  

Init. Ht. (in) 2.630 
Consol. Ht. (in) 2.628 
Back Pres. PSI 89.0 

JOB NO. 2031 -05 

SAMPLED 10-23-91 KMBCB 
TEST STARTED 
TEST FINISHED 1 1-30-91 
SETUP NO. 13s 
SATURATED TEST Yes 
AT FIELD MOIST. No 

11 -1 2-91 DCW 

Init. Area (sq in) 4.490 
Consol. Area (sq in) 4.546 
Strain Rate (in/min) 0.003 

Axial Axial Delta Axial Area Dev. Pore Delta 
Load Load 
Lbs. PSF 

0.0 0 
125.0 3960 
165.0 5227 
187.0 5924 
193.0 6114 
190.0 6019 
185.0 5861 
180.0 5702 
176.0 5575 
172.0 5449 
167.0 5290 
151.0 4783 
140.0 4435 
139.0 4403 
150.0 4752 
157.5 4989 
164.5 5211 
175.0 5544 
149.0 4720 
140.0 4435 
140.0 4435 

Ht. % Final Stress Pres. Pres. 
in. Strain Sqln. PSF PSI PSF 

0.00 
0.01 
0.02 
0.03 
0.04 
0.05 
0.06 
0.07 
0.08 
0.09 
0.10 
0.15 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 
0.60 

0.00 
0.38 
0.76 
1.14 
1.52 
1.90 
2.28 
2.66 
3.04 
3.42 
3.81 
5.71 
7.61 
9.51 

11.42 
13.32 
15.22 
17.12 
19.03 
20.93 
22.83 

4.546 
4.563 
4.581 
4.598 
4.616 
4.634 
4.652 
4.670 
4.688 
4.707 
4.725 
4.821 
4.920 
5.024 
5.131 
5.244 
5.362 
5.485 
5.614 
5.749 
5.891 

0 
3896 
51 24 
5785 
5947 
5832 
5657 
5482 
5339 
51 98 
5027 
4455 
4047 
3936 
41 58 
4272 
4364 
4538 
3775 
3464 
3381 

89.00 0.0 
49.50 -5688.0 
50.00 -561 6.0 
51.00 -5472.0 
54.50 -4968.0 
56.80 -4636.8 
57.00 -4608.0 
57.40 -4550.4 
57.60 -4521.6 
57.70 -4507.2 
57.80 -4492.8 
57.80 -4492.8 
57.80 -4492.8 
57.80 -4492.8 
57.80 -4492.8 
58.00 -4464.0 
58.40 -4406.4 
50.70 -4363.2 
59.20 4291.2 
59.50 -4248.0 
59.70 4219.2 

Sigma Sigma Eff. 
3 1 Stress 

PSF PSF Ratio 

1152 0 
6840 10736 
6768 11892 
6624 12409 
6120 12067 
5789 11621 
5760 11417 
5702 11185 
5674 11013 
5659 10857 
5645 10671 
5645 10100 
5645 9692 
5645 9580 
5645 9803 
5616 9888 
5558 9922 
5515 10053 
5443 9218 
5400 8864 
5371 8752 

0.00 
1 .n 
1.76 
1.87 
1.97 
2.01 
1.98 
1.96 
1.94 
1.92 
1 .89 
1.79 
1.72 
1.70 
1.74 
1.76 
1.79 
1.82 

ADVANCED TERRA TESTING. INC. 



CORE PHOTOGRAPH 

37991 
MW00723EBUI 

1 1.40- 11.65 foot depth interval 

Confining Pressure ( c3 )=1152 pounds per square foot 



Appendix A2 
Geotechnical Data 

Borehole Number, 

Sample Number: 

Sample Depth: 

Data Available: 

INDEX OF GEOTECHNICAL DATA 

37991 

BH00732EBUl 

46.45-46.70 feet (Bedrock) 

Grain Size Analysis (Sieve and Hydrometer Test) Data 

Atterberg Limits Test Data 

Specific Gravity Test Data 

Moisture/Density and Back-pressure Permeability (Triaxial Compression Test) Data 

Core Sample Photograph 



PERMEABILITY TEST - BACK PRESSURE CONSTANT HEAD 

CLIENT EBASCO 

BORING NO. 37991 

SAMPLE NO. BH00732EBUl 
SOIL DESCR. SS LINER 

CONF. PRES. PSF 1152 

DEPTH 46.45 - 46.70 fT 

TEST TYPE W b P  

MOISNRE/DENSI?Y 
DATA 

Wt. Soil + Moisture (9) 
Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
Moisture Content % 
Wet Density PCF 
Dry Density PCF 

Init. Diameter (in) 
Init. Area (sq in) 
Init. Height (in) 
Vol. Bef. Consol. (cu fl) 
Vol. After Consol. (cu ft) 
Effective Porosity % 
Constant Head (PSI) 

Time 

Min 

20.0 
18.0 
20.0 
20.0 
20.0 
19.0 
20.0 
18.0 
20.0 
20.0 

Time Init. 

SeC cc 
Burette 

1200 49.5 
1080 49.4 
1200 49.6 
1200 49.8 
1200 49.9 
1140 49.5 
1200 49.6 
1080 49.6 
1200 49.8 
1200 49.7 

BEFORE 
TEST 

269.2 
278.6 
243.3 
35.3 
9.4 

233.9 
15.1 

105.9 
92.0 

2.396 
4.509 
2.147 

0.00560 
0.00474 

44.52 
2.00 

Final 
Burette 
cc 

7.2 
1.8 
8.8 
7.9 
7.4 

-0.2 
5.3 
1.2 

-0.4 
0.1 

AFlER 
TEST 

293.6 
303.0 
243.3 
59.8 
9.4 

233.9 
25.5 

136.6 
108.8 

(cm) 
(sq an) 

(cm) 

(cm) 

Head 
corr. 
cc 

38.4 
41.4 
37.5 
37.9 
38.1 
42.4 
39.4 
41.6 
42.3 
42.1 

JOB NO. 2031 -05 

SAMPLED 10-29-91 KM 
TEST STARTED 12-15-91 DCW 
TEST FINISHED 01-06-91 
SETLJP NO. 11s 
SATURATEDTEST Yes 
AT flELD MOIST. No 

6.086 
29.091 
5.453 

140.79 

Permeability 

cmfsec 
k 

6.4E-05 
8.2E-05 
6.1 E45 
6.3E-05 
6.4E-05 
8.2E-05 
6.8E-05 
8.4E-05 
7.9E-05 
7.8E-05 

ADVANCED TERRA TESTING. INC. 



CLIENT 
JOB NO. 

EBASCO 
2031 -05 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
TEST STARTED 
TEST FINISHED 
SETUP NO. 
TEST TYPE 
CONF. PRES. PSF 
SATURATED TEST 
AT FIELD MOIST. 
Wt Soil 8 Moist bt 
Wt Soil & Moist at 
Wt. Dry Soil 8 Pan 
Wt. of Pan Only (9) 

Consol Info: 
Init. Diameter in. 
Initial Height in. 
Vol. change (sat. con.) CC 

Height Change in. 
cell Exp. 

Test info: 
Pore pres @ begin. psi 
Strain Rate 
Piston Con. cchn 
Constant Head (PSI) 

37991 

BH00732EBUl 
SS LINER 

46.45 - 46.70 FT 

10-29-91 KM 
12-1 5-91 DCW 
01 -06-91 
11s 

W b P  
1152 

Yes 
No 

269.1 90 
293.620 
243.290 

9.420 

2.396 
2.147 

32.200 
7.750 
0.181 

69.000 
0.003 
0.000 
2.000 



TRlAXAL COMPRESSION TEST DATA 

CLIENT EBASCO JOB NO. 2031-05 

BORING NO. 37991 

SAMPLE NO. BH00732EBUl 
SOIL DESCR. SS LINER 

DEPTH 46.45 - 46.70 F f  

TESTTYPE W b P  
CONF. PRES. PSF 

cell Back 
Pres. Pres. 
(PSI) (PSI) 

50.0 48.0 
60.0 58.0 
70.0 68.0 
80.0 

1152 

SATURATION DATA 

Initial Height (in) 
Height Change (in) 
Ht. After Cons. (in) 
Initial Area (sq in) 
Area After Cons. (sq in) 

Burette Pore 
Reading Pressure 
(CC) (PSI) 

Close Open Close 

0.8 15.4 
18.0 19.9 48.5 
21.0 22.7 58.4 
23.5 23.6 68.6 

CONSOLIDATION DATA 

Elapsed SQRT 
Time Time 
(Min) (Min) 

0.00 0.00 
0.25 0.50 
0.5 0.71 

1 1 .00 
2 1.41 
4 2.00 
9 3.00 

16 4.00 
30 5.48 
60 7.75 

120 10.95 
240 15.49 
360 18.97 

2.147 
0.181 
1.966 
4.509 
4.165 

SAMPLED 10-29-91 KM 
TEST STARTED 12-1 5-91 DCW 
TEST FINISHED 01 46-91 
SETUP NO. 11s 
SATURATED TEST Yes 
AT FIELD MOIST. No 

Change B 

57.5 9.0 0.90 
67.6 9.2 0.92 
78.1 9.5 0.95 

Burette Volume 
Reading Defl. 
(CC) (a) 

24.60 0.00 
27.05 -2.45 
27.1 5 -2.55 
27.20 -2.60 
27.28 -2.67 
27.33 -2.72 
27.38 -2.77 
27.40 -2.80 
27.43 -2.82 
27.48 -2.88 
27.53 -2.92 
27.65 -3.05 
27.70 -3.10 

Init. Vol. (CC) 158.66 

CellExp. (CC) 7.75 

conS.Vol. (cc) 134.21 

Vol. Change (CC) 32.20 

Net Change (CC) 24.45 

ADVANCED TERRA TESTING, INC. 





TRIAXAL COMPRESSION TEST DATA 

CLIENT EBASCO JOE NO. 2031 -05 

BORING NO. 37991 SAMPLED 10-29-91 KM 
DEPTH 46.45 - 46.70 FT TEST STARTED 12-1 5-91 DCW 
SAMPLE NO. BH0073 TEST FINISHED 01 -06-91 
SOIL DESCR. SS LINER SETUP NO. 11s 
TEST TYPE W b P  SATURATED TEST Y e  
CONF. PRES. PSF 1152 AT FIELD MOIST. No 

Init. tit. (in) 2.147 
Consol. Ht. (in) 1.966 
Back Pres. PSI 69.0 

Init. &ea (sq in) 4.509 
Consol. Area (sq in) 4.165 
Strain Rate (inlmin) 0.003 

Axial Axial Delta Axial Area Dev. Pore Delta Sigma Sigma Eff. 
Load Load 
Lbs. PSF 

0.0 0 
125.0 4322 
165.0 5704 
187.0 6465 
193.0 6673 
190.0 6569 
185.0 6396 
180.0 6223 
176.0 6085 
172.0 5946 
167.0 5774 
151.0 5220 
140.0 4040 
139.0 4806 
150.0 5186 
157.5 5445 
164.5 5607 
175.0 6050 
149.0 5151 
140.0 4040 
140.0 4040 

Ht. % Final Stress Pres. Pres. 3 1 Stress 
In. Strain SqIn. PSF PSI PSF PSF PSF Ratio 

0.00 
0.01 
0.02 
0.03 
0.04 
0.05 
0.06 
0.07 
0. 08 
0.09 
0.10 
0.15 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 
0.60 

0.00 4.165 
0.51 4.186 
1.02 4.208 
1-53 4.230 
2.03 4.252 
2.54 4.274 
3.05 4.296 
3.56 4.319 
4.07 4.342 
4.58 4.365 
5.09 4.388 
7.63 4.509 
10.17 4.637 
12.72 4.772 
15.26 4.915 
17.80 5.067 
20.35 5.229 
22.89 5.402 
25.43 5.506 
27.98 5.783 
30.52 5.995 

0 69.00 0.0 
46% 49.50 -2808.0 
6112 50.00 -2736.0 
6892 51.00 -2592.0 
7076 54.50 -2088.0 
6930 56.80 -1756.0 
6712 57.00 -1728.0 
6497 57.40 -1670.4 
6319 57.60 -1641.6 
6142 57.70 -1627.2 
5932 57.80 -1612.0 
5220 57.80 -1612.8 
4707 57.80 -1612.8 
4541 57.80 -1612.0 
4757 57.80 -1612.0 
4045 58.00 -1584.0 
4904 58.40 -1526.4 
5050 58.70 -1483.2 
4158 59.20 -1411.2 
3774 59.50 -1368.0 
3640 59.70 -1339.2 

1152 
3960 
3888 
3744 
3240 
2909 
2880 
2022 
2794 
2779 
2765 
2765 
2765 
2765 
2765 
2736 
2678 
2635 
2563 
2s20 
2491 

0 
861 4 
10000 
lo636 
10316 
9639 
9592 
931 9 
9112 
0922 
8697 
7985 
7471 
7305 
7522 
7501 
7502 
7606 
6721 
6294 
61 32 

0.00 
2.18 
2.57 
2.04 
3.18 
3.38 
3.33 
3.30 
3.26 
3.21 
3.1 5 
2.89 
2.70 
2.64 
2.72 
2.77 
2.03 
2.92 

ADVANCED TERRA TESTING. INC. 



CORE PHOTOGRAPH 

37991 
BH00732EBUI 

47.00 foot depth interval 

Confining Pressure ( E3 )=1152 pounds per square foot 



Appendix A2 
Geotechnical Data 

Borehole Numbec 

Sample Number 

Sample Depth: 

INDEX OF GEOTECHNICAL DATA 

37991 

BH00734EBUl 

46.70-48.00 feet (Bedrock) 

Data Available: 

& Grain Size Analysis (Sieve and Hydrometer Test) Data 

Atterberg Limits Test Data 

- Specific Gravity Test Data 

- MoistureDensity and Back-pressure Permeability (Triaxial Compression Test) Data 

- Core Sample Photograph 



MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 
DEPM 
SAMPLE NO. 
SOIL DESCR. 

MOISTURE DATA 

HYGROSCOPIC 

NATURAL 

37991 
46.70 - 48.00 FT 
BH00734EBU1 
EGBGIROCKY FLATS 

YeS 

No 

Wt. Wet Soil & Pan (9) 40.78 
Wt. Dry Soil 8 Pan (9) 40.51 
Wt. Lost Moisture (9) 0.27 

Wt. of Dry Soil (9) 36.85 
Moisture Content % 0.7 

Wt. of Pan Only (g) 3.66 

Wt. Hydrom. Sample Wet (g) 
Wt. Hydrom. Sample Dry (9) 

60.00 
59.56 

Sieve Pan Indiv. Indiv. 

(Size) (9) (9) Retain. 
Number Weight Wt.+Pan Wt. 

11R" 0.00 0.00 0.00 
314" 0.00 0.00 0.00 
318" 0.00 0.00 0.00 
#4 0.00 0.00 0.00 
#10 0.00 0.00 0.00 

#20 1.29 1.34 0.05 
#40 1.32 1.35 0.03 
#60 1.30 1.34 0.04 
#loo 1.31 1.38 0.07 
#200 1.31 4.63 3.32 

Cum. 
Wt. 

Retain. 

0.00 
0.00 
0.00 
0.00 
0.00 

0.05 
0.08 
0.12 
0.19 
3.51 

SAMPLED 10-29-91 KM,MC 
DATE TESTED 1-16-92 TNU 
WASH SIEVE YeS 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Total Sample 

Weight of + #lo 

Weight of + # IO  

Weight of - #lo 
Weight of - #lo 
Wt. Total Sample 

wet (9) 60.00 

Before Washing (9) 0.00 

After Washing (9) 0.00 

Wet (9) 60.00 

Dry (9) 59.56 

Dry (9) 59.56 

Calc. wt. 'W" (g) 59.56 
Calc. Mass + #lo 0.00 

Cum. 
% 

Retain. 

0.0 
0.0 
0.0 
0.0 
0.0 

0.1 
0.1 
0.2 
0.3 
5.9 

% 
Finer 

sy wt. 

100.0 
1 00.0 
100.0 
100.0 
1 00.0 

99.9 
99.9 
99.8 
99.7 
94.1 

ADVANCED TERRA TESTING, INC. 



CLIENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Moisture: 
HYGROSCOPIC 
NATURAL 
Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. of Pan Only (g) 

Sieve: 
Wt. Total Sample 

Weight of + # lo  
Before Washing (9) 
Weight of + # l o  
After Washing (9) 
Weight of - # l o  

Wet (9) 

Wet (9) 

Hydrometer: 
Hydrometer # 
Sp. Gr. of Soil 
Value of 'a' 
Deflocculant 
Defloc. Corr'n 
Meniscus Con'n 

Temp., Deg. C 
Temp. Coef. K 
wt. Wet Hydrom. Samp 
% of Total Sample 

EBASCO 
2031 -05 

37991 

BH00734EBUl 
EG&G/ROCKY FLATS 

46.70 - 48.00 FT 

10-29-91 KM,MC 
1-1 6-92 M U  
Yes 
No 

Yes 
No 

40.780 
40.51 0 
3.660 

60.00 

0.00 

0.00 

60.00 

ASTM 1 52 H 
2.690 
0.992 

Sodium Hexametaphosphate 
4.500 

-1 .000 

22.000 
0.01 31 6 

60.000 
100.0 





HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT EBASCO JOB NO. 2031 -05 

0.000 37991 SAMPLED 10-29-91 KM,MC 
DEPTH 46.70 - 48.00 FT DATE TESTED 1-16-92 M U  
SAMPLE NO. BH00734EBUl WASH SIEVE YeS 
SOIL DESCR. EG&G/AOCKY FLATS DRY SIEVE No 

Hydrometer # ASTM 1 52 H Temp., Deg. C 22.000 

Deflocculant Sodium Hexametaphosphate % of Total Sample 100.0 

Sp. Gr. of Soil 2.690 Temp. Coef. K 0.01 31 6 
Value of 'a" 0.992 Wt. Dry Sample "W" 59.564 

Defloc. Corr'n 4.500 
Meniscus Corr'n -1 .000 

T 
Elapsed ometer Reading 

Time Original Corrected 
(min) 'R' 10ORWW 

0.0 
0.5 
1 .o 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1440.0 

- 
52.00 
47.00 
41 .OO 
36.00 
32.00 
30.00 
27.50 
26.50 
24.00 
21 .oo 

- 
46.50 
41.50 
35.50 
30.50 
26.50 
24.50 
22.00 
21 .OO 
18.50 
15.50 

Grain Diameter = K*(SQRT(VT)) 

- 
77.4 
69.1 
59.1 
50.8 
44.1 
40.8 
36.6 
35.0 
30.8 
25.8 

36 Effecitve Grain 
Total Depth Diameter 

Sample L (mm) 

- 
77.4 
69.1 
59.1 
50.8 
44.1 
40.8 
36.6 
35.0 
30.8 
25.8 

- 
7.76 
8.58 
9.57 

10.39 
11.04 
11.37 
11.78 
11.94 
12.35 
12.85 

- 
0.051 9 
0.0386 
0.0288 
0.01 90 
0.01 13 
0.0081 
0.0058 
0.0042 
0.0029 
0.0012 

ADVANCED TERRA TESTING, INC. 
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Appendix A2 
Geotechnical Data 

Borehole Number: 

Sample Number: 

Sample Depth? 

INDEX OF GEOTECHNICAL DATA 

38591 

BH00812EBUl 

4.80-5.05 feet (Alluvium) 

Data Available: 

& Grain Size Analysis (Sieve and Hydrometer Test) Data 

- d Atterberg Limits Test Data 

- d Specific Gravity Test Data 

- MoistureDensity and Back-pressure Permeability (Triaxial Compression Test) Data 

- Core Sample Photograph 



MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT EBASCO JOB NO. 2031 4 5  

BORING NO. 38591 SAMPLED 11 -05-91 KH,MC 
DEPTH 4.80 - 5.05 FT DATE TESTED 1-16-92 TNU 
SAMPLE NO. BH00812EBUl WASH SIEVE YeS 
SOIL DESCR. EGIGIROCKY FIATS DRY SIEVE No 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil 8 Pan (9) 
Wt. Dry Soil 8 Pan (9) 

44.67 
44.58 

Wt. Lost Moisture (9) 0.09 
Wt. of Pan Only (9) 3.64 
Wt. of Dry Soil (9) 40.94 
Moisture Content % 0.2 

Wt. Total Sample 

Weight of + #10 
Before Washing (9) 276.45 
Weight of + #10 
After Washing (9) 254.28 
Weight of - #10 

Wet (g) 287.45 
Weight of - #10 

Wt. Total Sample 

wet (9) 563.90 

Dry (9) 308.94 

Dry (9) 563.22 

Wt. Hydrom. Sample Wet (9) 60.00 Calc. wt. "W" (9) 109.14 
Wt. Hydrom. Sample Dry (9) 59.87 Calc. Mass + #10 49.28 

Sieve Pan Indiv. Indiv. Cum. Cum. % 
Number Weight Wt.+Pan Wt. Wt. % Finer 
(Size) (g) (9) Retain. Retain. Retain. By Wt. 

1 Inn 0.00 0.00 0.00 0.00 0.0 100.0 
3t4" 0.00 63.93 63.93 63.93 11.4 88.6 
31w 0.00 50.22 50.22 114.15 20.3 79.7 
#4 0.00 65.05 65.05 179.20 31.8 68.2 
#10 0.00 75.08 75.08 254.28 45.1 54.9 

#20 1.30 13.94 12.64 12.64 56.7 43.3 
#40 1.30 11.51 10.21 22.85 66.1 33.9 
#60 1.31 6.93 5.62 28.47 71.2 28.8 
#loo 1.29 6.18 4.89 33.36 75.7 24.3 
#200 1.32 7.03 5.71 39.07 80.9 19.1 

ADVANCED TERRA TESTING, INC. 



CLIENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Moisture: 
HYGROSCOPIC 
NATURAL 
Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. of Pan Only (9) 

Sieve: 
Wt. Total Sample 

Weight of + #10 
Before Washing (9) 
Weight of + #10 
After Washing (9) 
Weight of - #lo 

Wet (9) 

wet (9) 

Hydrometer: 
Hydrometer # 
Sp. Gr. of Soil 
Value of "a' 
Defloaxlant 
Defloc. Corr'n 
Meniscus Con'n 

Temp., Deg. C 
Temp. Coef. K 
Wt. Wet Hydrom. Samp 
X of Total Sample 

EBASCO 
2031 -05 

38591 

BH00812EBUl 
EGBGROCKY FLATS 

4.80 - 5.05 FT 

11 -05-91 W,MC 
1-1 6-92 M U  
Yes 
No 

Yes 
No 

44.670 
44.580 
3.640 

563.90 

276.45 

254.28 

287.45 

ASTM 152 H 
2.720 
0.986 

Sodium Hexametaphosphate 
4.000 
-1 .WO 

22.000 
0.01 305 
60.000 
100.0 





HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 38591 SAMPLED 11-05-91 KH,MC 
DEPTH 4.80 - 5.05 FT DATE TESTED 
SAMPLE NO. BH00812EBUl WASH SIEVE YeS 
SOIL DESCR. EG&WROCKY FIATS DRY SIEVE No 

1-1 6-92 TNU 

Hydrometer # ASTM 152 H Temp., Deg. C 22.000 
Sp. Gr. of Soil 2.720 Temp. Coef. K 0.01 305 
Value of "a' 0486 Wt. Dry Sample 'w" 109.144 

Defloc. Corr'n 4.000 
Meniscus Corr'n -1 .ooo 

Deflocculant Sodium Hexametaphosphate % of Total Sample 100.0 

T 
Elapsed ometer Reading % Effecitve 

Time Original Corrected Total Depth 
(min) "R" 100RW Sample L 

0.0 
0.5 
1 .o 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1440.0 

- 
23.00 
22.00 
19.50 
18.00 
15.00 
15.00 
13.50 
12.00 
10.50 
10.00 

- 
18.00 
17.00 
14.50 
13.00 
10.00 
10.00 
8.50 
7.00 
5.50 
5.00 

Grain Diameter = K*(SQRT(UT)) 

- - 
16.3 16.3 
15.4 15.4 
13.1 13.1 
11.7 11.7 
9.0 9.0 
9.0 9.0 
7.7 7.7 
6.3 6.3 
5.0 5.0 
4.5 4.5 

- 
12.52 
12.68 
13.09 
13.34 
13.83 
13.83 
14.08 
14.32 
14.57 
14.65 

Grain 
Diameter 

(mm) 

- 
0.0653 
0.0465 
0.0334 
0.021 3 
0.01 25 
0.0089 
0.0063 
0.0045 
0.0032 
0.001 3 

ADVANCED TERRA TESTING, INC. 



ATTERBERG L I M I T S  TEST  D A T A  

.............-.- ........................ ......................... 
I T  OF D I S H  + DRY S O I L  

W T  OF MOISTURE 

WT OF D I S H  

WT OF D R Y  S O I L  

F I E L D  Y O 1  S T U A E  CONTENT 
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4 

6 

..-"" ................. - 
- 
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D ISM 1 
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O l S H  \ 3 x  / 4 Y  c 22 

' , I 7  / 13 9 
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Appendix A2 
Geotechnical Data 

Borehole Numbex 

Sample Number: 

Sample Depth: 

Data Available: 

INDEX OF GEOTECHNICAL DATA 

38991 

BH00833EBUl 

1.50-1.75 feet (Alluvium) 

Grain Size Analysis (Sieve and Hydrometer Test) Data 

Atterberg Limits Test Data 

Specific Gravity Test Data 

MoistureDensity and Back-pressure Permeability (Triaxial Compression Test) Data 

Core Sample Photograph 



MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

MOISTURE DATA 

HYGROSCOPIC 

NATURAL 

38991 

BH00833EBU1 
EGBGIROCKY FLATS 

1.50 - 1.75 FT 

YeS 

No 

Wt. Wet Soil 8 Pan (9) 35.82 
35.57 

Wt. Lost Moisture (9) 0.25 
Wt. of Pan Only (9) 3.67 
Wt. of Dry Soil (g) 31.90 
Moisture Content % 0.8 

Wt. Dry Soil & Pan (9) 

Wt. Hydrom. Sample Wet (9) 60.00 
59.53 Wt. Hydrom. Sample Dry (9) 

Sieve Pan Indiv. Indiv. 

(Size) (9) (9) Retain. 
Number Weight Wt. + Pan Wt. 

11E" 0.00 0.00 0.00 
3t4" 0.00 32.19 32.19 
3J8' 0.00 14.36 14.36 
#4 0.00 13.22 13.22 
#10 0.00 13.32 13.32 

#20 1.31 3.90 2.59 
#40 1.31 4.81 3.50 
#60 1.31 4.47 3.16 

#loo 1.31 5.02 3.71 
#200 1.46 6.75 5.29 

SAMPLED 1 1  -1 1-91 PB,MS 
DATE TESTED 1-16-92 TNU 
WASH SIEVE YeS 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Total Sample 

Weight of + #10 

Weight of + #lo 
After Washing (9) 73.09 
Weight of - #lo 

Wet (9) 331.85 
Weight of - #10 

Dry (9) 367.54 
Wt. Total Sample 

Dry (9) 440.63 

Wet (9) 443.51 

Before Washing (9) 111.66 

calc. Wt. 'W" (9) 71.37 
Cat. Mass + #lo 1 1 . 8 4  

Cum. Cum. % 
wt. % Finer 

Retain. Retain. By Wt. 

0.00 0.0 100.0 
32.1 9 7.3 92.7 
46.55 10.6 09.4 
59.77 13.6 06.4 
73.09 16.6 03.4 

2.59 20.2 79.0 
6.09 25.1 74.9 
9.25 29.5 70.5 

12.96 34.7 65.3 
18.25 42.2 57.8 

ADVANCED TERRA TESTING. INC. 



CLIENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Moisture: 
HYGROSCOPIC 
NATURAL 
Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. of Pan Only (9) 

Sieve: 
Wt. Total Sample 

Weight of + #lo 
Before Washing (9) 
Weight of + #lo 
After Washing (9) 
Weight of - #lo 

Wet (9) 

Wet (9) 

Hydrometer: 
Hydrometer # 
Sp. Gr. of Soil 
Value of "a" 
Deflocculant 
Defloc. Corr'n 
Meniscus Con'n 

Temp., Deg. C 
Temp. Coef. K 
Wt. Wet Hydrom. Samp 
% of Total Sample 

EBASCO 
2031 -05 

38991 

BH00833EBU1 
EG&G/ROCKY FLATS 

1.50-1.75m 

1 1-1 1-91 PB,MS 
1-1 6-92 M U  
YeS 
No 

YeS 
No 

35.820 
35.570 
3.670 

443.51 

111.66 

73.09 

331.85 

ASTM 152 H 
2.750 
0.980 

4.500 
-1 .000 

Sodium Hexametaphosphate 

22.000 
0.01294 
60.000 
100.0 
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HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 38991 SAMPLED 1 1-1 1-91 PB,MS 
DEPTH 
SAMPLE NO. BH00833EBU1 WASH SlRlE Yes 
SOIL DESCR. EG&GmOCKY FLATS DRY SIEVE No 

DATE TESTED 1-1 6-92 M U  1 S O  - 1.75 FT 

Hydrometer # ASTM 152 H Temp., Deg. C 22.000 
Sp. Gr. of Soil 2.750 Temp. Coef. K 0.01 294 

Deflocculant Sodium Hexametaphosphate % of Total Sample 100.0 
Value of "a' 0.980 Wt. Dry Sample 7Nn 71.372 

Defloc. Corr'n 4.500 
Meniscus Corr'n -1.000 

T 
Elapsed ometer Reading % Effecitve Grain 

l ime Original Corrected Total Depth Diameter 
(min) 'R" lOORaMl Sample L (mm) 

0.0 
0.5 
1 .o 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1440.0 

- 
43.50 
42.00 
40.50 
39.00 
38.00 
36.00 
34.50 
33.00 
30.00 
27.50 

38.00 
36.50 
35.00 
33.50 
32.50 
30.50 
29.00 
27.50 
24.50 
22.00 

I 

52.2 
50.1 
48.1 
46.0 
44.6 
41.9 
39.8 
37.8 
33.6 
30.2 

- 
52.2 
50.1 
48.1 
46.0 
44.6 
41.9 
39.8 
37.8 
33.6 
30.2 

- 
9.16 
9.40 
9.65 
9.89 

10.06 
10.39 
10.63 
10.88 
1 1.37 
11.78 

- 
0.0554 
0.0397 
0.0284 
0.01 82 
0.01 06 
0.0076 
0.0054 
0.0039 
0.0028 
0.0012 

Grain Diameter = K*(SQRT(W) 

ADVANCED TERRA TESTING, INC. 



ATTERBERG LIMITS TEST  D A T A  

F I E L D  CLASSlFlCATlON - _ _ - - - 
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_ _ - - - - - - 
- - - - - - - - - - - - 
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Appendix A2 @ Geotechnical Data 

INDEX OF GEOTECHNICAL DATA 

Borehole Number: 38991 

Sample Number: BHOOS32EBU1 

Sample Depth: 1.75-2.00 feet (Alluvium) 

Data Available: 

- Grain Size Analysis (Sieve and Hydrometer Test) Data 

- Atterberg Limits Test Data 

- Specific Gravity Test Data 

- J Moisture/Density and Back-pressure Permeability (Tnaxial Compression Test) Data 

- .f Core Sample Photograph 

OW1 Phase III RFl/RI Report 



PERMEABILITY TEST - BACK PRESSURE CONSTANT HEAD 

CLIENT EBASCO 

BORING NO. 38991 
DEPTH 1.75 - 2.00 FT 
SAMPLE NO. BH00832EBU1 
SOIL DESCR. - 
TEST TYPE W b P  
CONF. PRES. PSF 1152 

MOISTUREDENSITY 
DATA 

Wt. Soil + Moisture (9) 
Wt. Wet Soil 8 Pan (g) 
Wt. Dry Soil 8 Pan (9) 
wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
Moisture Content % 
Wet Density PCF 
Dry Density PCF 

hit. Diameter (in) 
Init. Area (sq in) 
Init. Height (in) 
Vol. Bef. Consol. (cu ft) 
Vol. After Consol. (cu ft) 
Effective Porosity % 
Constant Head (PSI) 

Time 

Min 

40.0 
102.0 
100.0 
106.0 
94.0 

11 0.0 
103.0 
96.0 
89.0 

105.0 

Time Init. 

SeC cc 
Burette 

2400 49.2 
61 20 49.9 
6000 49.9 
6360 49.8 
5640 49.8 
6600 49.8 
61 00 49.9 
5760 49.7 
5340 50.0 
6300 49.6 

BEFORE 
TEST 

365.6 
374.4 
328.1 
46.3 
8.8 

31 9.3 
14.5 

111.9 
97.7 

2.391 
4.490 
2.773 

0.00721 
0.00669 

44.51 
2.00 

Final 
Burette 

cc 

4.2 
4.6 
3.9 
1.9 
4.6 
0.5 
3.3 
4.9 
7.1 
2.2 

A E R  
TEST 

403.6 
41 2.4 
328.1 
84.3 
8.8 

31 9.3 
26.4 

133.0 
105.2 

(cm) 

(cm) 
(sq 

(cm) 

Head 
c o w .  
cc 

26.1 
25.6 
26.0 
26.9 
25.7 
27.6 
26.2 
25.6 
24.4 
26.9 

JOB NO. 2031 -05 

SAMPLED 11-11-91 BP 
TEST STARTED 
TEST FINISHED 01-24-92 
SETUP NO. 1P 
SATURATEDTEST Yes 
AT FIELD MOIST. No 

01 -1 3-92 DCW 

6.073 
28.970 
7.043 

140.79 

Permeability 
k 

cm/seC 

4.1 E05  
1.6E-05 
1 
1.7E-05 
1.7E-05 
1.7E-05 
1 . E 0 5  
1.7E-05 
1.7E-05 
1 .7E-05 

ADVANCED TERRA TESTING, INC. 



CLIENT 
JOB NO. 

EBAS CO 
2031 -05 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
TEST STARTED 
TEST FINISHED 
SETUP NO. 
TEST TYPE 
CONF. PRES. PSF 
SATURATED TEST 
AT FIELD MOIST. 
Wt Soil & Moist bt 
Wt Soil & Moist at 
Wt. Dry Soil & Pan 
Wt. of Pan Only (9) 

Consol Info: 
Init. Diameter in. 
initial Height in. 
Vol. change (sat. con.) CC 
cell Exp. 
Height Change in. 

Test info: 
Pore pres @begin. psi 
Strain Rate 
Piston Con. cchn 
Constant Head (PSI) 

38991 

BH00832EBUl 
1.75 - 2.00 FT 

I 

11-11-91 BP 
01 -1 3-92 DCW 
01 -24-92 
1P 

W b P  
1152 

YeS 
No 

365570 
403.590 
32 8.070 

8.81 0 

2.391 
2.773 

32.1 00 
17.500 
0.058 

89.000 
0.003 
0.000 
2.000 



TRIAXAL COMPRESSION TEST DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 38991 
DEPTH 1.75 - 2.00 Fr 
SAMPLE NO. BHOOB32EBU1 
SOIL DESCR. - 
TEST TYPE W b P  
CONF. PRES. PSF 

cell Back 
Pres. Pres. 
(PSI) (PSI) 

40.0 38.0 
50.0 48.0 
60.0 58.0 
70.0 68.0 
80.0 78.0 
90.0 88.0 

100.0 

Initial Height (in) 
Height Change (in) 
Ht. After Cons. (in) 
Initial Area (sq in) 
Area After Cons. (sq in) 

SAMPLED 11-11-91 BP 
TEST STARTED 
TEST FINISHED 01 -24-92 
SETUP NO. 1P 
SATURATED TEST YeS 

01 -1 3-92 DCW 

1152 AT FIELD MOIST. No 

SATURATION DATA 

Burette Pore 
Reading Pressure 
(CC) (PSI) 

Close Open Close 

0.1 11.2 
14.7 16.5 38.4 
17.9 19.5 48.5 
20.0 21.3 58.3 
21.7 22.9 68.5 
23.2 24.5 78.5 
24.8 24.9 88.7 

CONSOLIDATION DATA 

Elapsed SQRT 
Time Time 
(Min) (Min) 

0.00 0.00 
0.25 0.50 
0.5 0.71 

1 1 .00 
2 1.41 
4 2.00 
9 3.00 

16 4.00 
30 5.48 
60 7.75 

120 10.95 
240 15.49 
360 18.97 

2.773 
0.058 
2.71 5 
4.490 
4.258 

Change 

46.0 7.6 
56.4 7.9 
66.7 8.4 
77.3 8.8 
87.7 9.2 
98.2 9.5 

Burette Volume 
Reading Defl. 
(CC) 

24.90 0.00 
27.50 -2.60 
27.70 -2.80 
27.90 -3.00 
28.1 0 -3.20 
28.28 -3.38 
28.45 -3.55 
28.53 -3.63 
28.70 9.80 
28.80 -3.90 
28.90 -4.00 
29.08 -4.1 8 
29.1 3 -4.23 

B 

0.76 
0.79 
0.84 
0. ea 
0.92 
0.95 

Init. Vol. (CC) 204.07 
Vol. Change (CC) 32.1 0 
CellExp. (CC) 7 7.50 
NetChange (CC) 14.60 
Cons. Vol. (CC) 189.47 

ADVANCED TERRA TESTING, INC. 
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TRIAXAL COMPRESSION TEST DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 38991 SAMPLED 11-11-91 BP 
DEPTH 1.75 - 2.00 FT TEST STARTED 01 -1 3-92 DCW 
SAMPLE NO. BH00832EBUl TEST FINISHED 01 -24-92 
SOIL DESCR. - SETUP NO. 1P 
TEST TYPE W b P  SANRATED E S T  Yes 
CONF. PRES. PSF 1152 AT FIELD MOIST. No 

Init. Ht (in) 2.773 
Consol. Ht. (in) 2.71 5 
BackPres. PSI 89.0 

Init. Area (sq in) 4.490 
Consol. Area (sq in) 4.258 
Strain Rate (inlmin) 0.003 

Axial Axial Delta Axial Area Dev. Pore DeRa Sigma Sigma Eff. 
Load Load 
Lbs. PSF 

0.0 0 
125.0 4227 
165.0 5580 
187.0 6324 
193.0 6527 
190.0 6426 
185.0 6257 
180.0 6088 
176.0 5952 
172.0 5817 
167.0 5648 
151.0 5107 
140.0 4735 
139.0 4701 
150.0 5073 
157.5 5327 
164.5 5563 
175.0 5918 
149.0 5039 
140.0 4735 
140.0 4735 

Ht. % Final Stress Pres. Pres. 3 1 Stress 
In. Strain Sq In. PSF PSI PSF PSF PSF Ratio 

0.00 
0.01 
0.02 
0.03 
0.04 
0.05 
0.06 
0.07 
0.08 
0.09 
0.10 
0.15 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 
0.60 

0.00 4.258 
0.37 4.274 
0.74 4.289 
1.10 4.305 
1.47 4.322 
1.84 4.338 
2.21 4.354 
2.58 4.371 
2.95 4.387 
3.31 4.404 
3.68 4.421 
5.52 4.507 
7.37 4.596 
9.21 4.690 

11.05 4.787 
12.89 4.888 
14.73 4.994 
16.57 5.104 
18.42 5.219 
20.26 5.340 
22.10 5.466 

0 89.00 0.0 
4442 49.50 -5688.0 
5841 50.00 -5616.0 
6595 51.00 -5472.0 
6782 54.50 -4968.0 
6651 56.80 -4636.8 
6452 57.00 4608.0 
6254 57.40 -4550.4 
6092 57.60 -4521.6 
5931 57.70 -4507.2 
5737 57.80 -4492.8 
5088 57.80 -4492.8 
4625 57.80 -4492.8 
4501 57.80 -4492.0 
4758 57.80 -4492.8 
4893 58.00 -4464.0 
5002 58.40 4406.4 
5207 58.70 -4363.2 
4335 59.20 4291.2 
3982 59.50 -4248.0 
3890 59.70 4219.2 

1152 
6840 
6768 
6624 
61 20 
5789 
5760 
5702 
5674 
5659 
5645 
5645 
5645 
5645 
5645 
561 6 
5558 
551 5 
5443 
5400 
5371 

0 
1 1282 
12609 
13219 
12902 
12440 
12212 
11956 
11766 
11590 
11381 
10733 
10270 
10146 
10403 
10509 
10561 
1 0722 

Q779 
9382 
9261 

0.00 
1.65 
1.86 
2.00 
2.1 1 
2.1 5 
2.12 
2.10 
2.07 
2.05 
2.02 
1.90 
1.82 
1.80 
1.84 
1.87 
1.90 
1.94 

ADVANCED TERRA TESTING, INC. 



CORE PHOTOGRAPH 

38991 
BH00832EBUI 

1.75-2.00 foot depth interval 

Confining Pressure ( c 3  ) = 1152 pounds per square foot 



Appendix A2 
Geotechnical Data 

INDEX OF GEOTECHNICAL DATA 

Borehole Location Number: 38991 

Sample Number: BH00840EBUl 

Sample Depth: 1150-11.75 feet (Alluvium) 

Data Available: 

Grain Size Analysis (Sieve and Hydrometer Test) Data 

- d Atterberg Limits Test Data 

& Specific Gravity Test Data 

- MoistureDensity and Back-pressure Permeability (Triaxial Compression Test) Data 

- Core Sample Photograph 

, 



MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT EBASCO JOB NO. 2031 4 5  

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

MOISTURE DATA 

HYGROSCOPIC 

NATURAL 

38991 
1 1.50 - 1 1.75 FT 
BH00840EBU1 
EGBGIROCKY FIATS 

YeS 

No 

Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
Moisture Content % 

Wt. Hydrom. Sample Wet (9) 
Wt. Hydrom. Sample Dry (9) 

Sieve 
Number 
(Size) 

1112" 
314" 
3iw 
#4 

#lo 

#20 
#40 
#60 
#loo 
#200 

44.49 
44.05 
0.44 
3.85 

40.20 
1.1 

60.00 
59.35 

Pan Indiv. Indiv. 

(91 (g) Retain. 
Weight Wt.+Pan Wt. 

0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 3.18 3.1 8 
0.00 2.87 2.87 

1.29 2.30 1.01 
1.30 2.72 1.42 
1.32 3.63 2.31 
1.32 5.22 3.90 
1.30 6.44 5.14 

Cum. 
Wt. 

Retain. 

0.00 
0.00 
0.00 
3.18 
6.05 

1.01 
2.43 
4.74 
8.64 

13.78 

SAMPLED 11-1 2-91 BP,KH 
DATE TESTED 1-1 6-92 M U  
WASH SIEVE YeS 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Total Sample 

Weight of + #10 

Weight of + #10 
After Washing (9) 6.05 
Weight of - #10 

Weight of - #l 0 

Wt. Total Sample 

Wet (SI 416.13 

Before Washing (9) 11.34 

wet (9) 404.79 

Dry (9) 405.64 

Dry (9) 41 1.69 

Calc. Wt. 'W' (9) 60.24 
Calc. Mass + #10 0.89 

Cum. 
% 

Retain. 

0.0 
0.0 
0.0 
0.8 
1.5 

3.1 
5.5 
9.3 

15.8 
24.3 

% 
Finer 

By Wt. 

100.0 
100.0 
100.0 
99.2 
98.5 

96.9 
94.5 
90.7 
84.2 
75.7 

ADVANCED TERRA TESTING, INC. 



CLIENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Moisture: 
HYGROSCOPIC 
NATURAL 
Wt. Wet Soil 8 Pan (9) 
Wt. Dry Soil 8 Pan (9) 
Wt. of Pan Only (9) 

Sieve: 
Wt. Total Sample 

Weight of + #10 
Before Washing (9) 
Weight of + #10 
After Washing (9) 
Weight of - #lo 

Wet (9) 

Wet (9) 

Hydrometer: 
Hydrometer # 
Sp. Gr. of Soil 
Value of "a' 
Deflocculant 
Defloc. Corr'n 
Meniscus Corr'n 

Temp., Deg. C 
Temp. Caef. K 
Wt. Wet Hydrom. Samp 
% of Total Sample 

EBASCO 
2031 -05 

38991 

BH00840EBUl 
EG&G/FIOCKY FLATS 

1 1.50 - 1 1.75 FT 

11-12-91 BP,KH 
1-1 6-92 M U  
YeS 
No 

Yes 
No 
44.490 
44.050 
3.850 

416.13 

11.34 

6.05 

404.79 

ASTM 152 H 
2.700 
0.990 

4.000 
-1 .000 

Sodium Hewmetaphosphate 

21 .000 
0.01 328 
60.000 
100.0 
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HYDROMETER ANALYSIS - SEDlMENTATtON DATA 

CLIENT EBASCO 

BORING NO. 38991 

SAMPLE NO. BH00840EBUl 
SOIL DESCR. EG&G/ROCKY FLATS 

DEPTH 1 1.50 - 1 1.75 FT 

Hydrometer # ASTM 152 H 
Sp. Gr. of Soil 2.700 
Value of 'a" 0.990 
Deflocculant Sodium Hexametaphosphate 
Defloc. Corr'n 4.000 
Meniscus Corr'n -1 .000 

T 
Elapsed ometer Reading 

Time Original Corrected 
(min) 'R' 

0.0 
0.5 
1 .o 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1440.0 

- - 
49.00 44.00 
46.25 41.25 
44.75 39.75 
43.75 38.75 
41.50 36.50 
40.00 35.00 
38.00 33.00 
35.50 30.50 
33.00 28.00 
28.00 23.00 

Grain Diameter = K8(SORT(L/T)) 

% 
Total 

lOoRa/w Sample 

- - 
72.3 72.3 
67.8 67.8 
65.3 65.3 
63.7 63.7 
60.0 60.0 
57.5 57.5 
54.2 54.2 
50.1 50.1 
46.0 46.0 
37.8 37.8 

JOB NO. 2031 -05 

SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Temp., Deg. C 
Temp. Coef. K 
Wt. Dry Sample "W" 
% of Total Sample 

Effecitve Grain 
Depth Diameter 

L (mm) 

- 
8.25 
8.71 
8.95 
9.12 
9.48 
9.73 

10.06 
10.47 
10.88 
11.70 

- 
0.0540 
0.0392 
0.0281 
0.01 79 
0.01 06 
0.0076 
0.0054 
0.0039 
0.0028 
0.0012 

11 -1 2-91 BP,KH 
1-1 6-92 TNU 
YeS 
No 

21.000 
0.01 328 
60.236 
100.0 

ADVANCED TERRA TESTING, INC. 
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Appendix A2 
Geotechnical Data 

INDEX OF GEOTECHNICAL DATA 

Borehole Location Number: 38991 

Sample Number: BH00839EB U1 

Sample Depth: 11.75-12.00 feet (Alluvium) 

Data Available: 

- Grain Size Analysis (Sieve and Hydrometer Test) Data 

- Atterberg Limits Test Data 

- Specific Gravity Test Data 

& MoistureDensity and Back-pressure Permeability (Triaxial Compression Test) Data 

- b' Core Sample Photograph 

a 



PERMEABILITY TEST - BACK PRESSURE CONSTANT HEAD 

CLIENT EBASCO 

BORING NO. 38991 

SAMPLE NO. BH00839EBUl 
SOIL DESCR. SS LINER 

CONF. PRES. PSF 1152 

DEPTH 11.75-12.OOFT 

TEST TYPE W b P  

MOISTURUDENSITY 
DATA 

Wt. Soil + Moisture (9) 
Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (g) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
Moisture Content % 
Wet Density PCF 
Dry Density PCF 

Init. Diameter (in) 
Init. Area (sq in) 
Init. Height (in) 
Vol. Bef. Consol. (cu ft) 
Vol. After Consol. (w ft) 
Effective Porosity % 
Constant Head (PSI) 

Time 

Min 

91 .o 
1038.0 
1339.0 
1 452.0 
1352.0 
1502.0 
1481 .O 
1477.0 
1320.0 
1474.0 
141 6.0 

Time Init. 

SeC cc 
Burette 

5460 50.0 
62280 49.8 
80340 47.6 
871 20 45.5 
81 120 43.3 
901 20 41.3 
88860 39.2 
88620 37.3 
79200 49.8 
88440 47.8 
84960 45.7 

BEFORE 
TEST 

422.0 
430.7 
391.9 

38.8 
8.8 

383.1 
10.1 

125.8 
114.2 

2.391 
4.490 
2.845 

0.00739 
0.00701 

37.53 
2.00 

Final 
Burette 

cc 

49.8 
47.6 
45.5 
43.3 
41.3 
39.2 
37.3 
35.5 
47.8 
45.7 
43.7 

AFIER 
TEST 

457.6 
466.4 
391.9 
74.5 
8.8 

383.1 
19.4 

144.0 
120.5 

(cm) 
(sq m 

(cm) 

(cm) 

Head 
Corr. 
cc 

15.2 
16.5 
18.8 
21.1 
23.4 
25.6 
27.7 
29.7 
16.4 
18.6 
20.8 

JOB NO. 2031 -05 

SAMPLED 11 -1 2-91 KH 
TEST STARTED 12-06-91 DCW 
TEST FINISHED 12-25-91 
SETUP NO. 10s 
SATURATED TEST Yes 
AT FIELD MOIST. N O  

6.073 
28.970 
7.226 

140.79 

Permeability 
k 

d S e C  

7.6E-08 
7.4E-08 
5.6E-08 
5.5E-08 
5.5E-08 
5.3E-06 
4.9E-08 
4.8E-08 
5.3E-08 
5.1 E-08 
5.1 E-08 

ADVANCED TERRA TESTING, INC. 



CUENT 
JOB NO. 

EBASCO 
2031 4 5  

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
TEST STARTED 
TEST FINISHED 
SETUP NO. 
TEST TYPE 
CONF. PRES. PSF 
SATURATED TEST 
AT FIELD MOIST. 
Wt Soil 8 Moist bt 
Wt Soil 8 Moist at 
Wt. Dry Soil 8 Pan 
Wt. of Pan Only (g) 

Consol Info: 
Init. Diameter in. 
Initial Height in. 
Vol. change (sat. Con.) CC 

Height Change in. 
cell Exp. 

Test info: 
Pore pres @ begin. psi 
Strain Rate 
Piston Con. c d n  
Constant Head (PSI) 

38991 

BH00839EBUl 
SS LINER 

11.75-12.00- 

11-12-91 KH 
12-06-91 DCW 
12-25-91 
10s 

W b P  

Yes 
No 

1152 

421 . S O  
457.590 
391.870 

8.nO 

2.391 
2.845 

35.400 
24.500 
0.01 5 

89.000 
0.003 
0.000 
2.000 



TRIAXAL COMPRESSION TEST DATA 

CUENT EBASCO JOB NO. 2031 -05 

BORING NO. 38991 
DEPTH 
SAMPLE NO. BH00839EBUl 
SOIL DESCR. SS LINER 

1 1.75 - 1 2.00 FT 

TEST TYPE W b P  
CONF. PRES. PSF 

cell Back 
Pres. Pres. 
(PSI) (PSI) 

40.0 38.0 
50.0 48.0 
60.0 58.0 
70.0 68.0 
80.0 78.0 
90.0 88.0 

100.0 

Initial Height (in) 
Height change (in) 
Ht. M e r  Cons. (in) 
Initial Area (sq in) 
Area After Cons. (sq in) 

1152 

SATURATION DATA 

Burette Pore 
Reading Pressure 
(CC) (PSI) 

Close 
0.1 

11.4 
14.9 
17.7 
20.2 
23.3 
25.6 

Open Close 
15.3 
13.3 38.2 
16.6 48.4 
19.3 58.2 
22.0 68.2 
25.0 78.6 
25.7 88.7 

CONSOLIDATION DATA 

Elapsed SQRT 
Time Time 
(Min) (Min) 

0.00 0.00 
0.25 0.50 
0.5 0.71 

1 1 .00 
2 1.41 
4 2.00 
9 3.00 

16 4.00 
30 5.48 
60 7.75 

120 10.95 
240 15.49 
360 18.97 

2.845 
0.01 5 
2.830 
4.490 
4.279 

11 -1 2-91 KH SAMPLED 
TEST STARTED 12-06-91 DCW 
TEST FINISHED 12-25-91 
SETUP NO. 105 
SATURATED TEST Yes 
AT FiELD MOIST. NO 

Change 8 

Open 

45.8 7.6 0.76 
56.2 7.8 0.78 
66.6 8.4 0.84 
77.1 8.9 0.89 
87.8 9.2 0.92 
98.2 9.5 0.95 

Burette Volume 
Reading Defl. 
(CC) (cc) 

25.70 0.00 
27.60 -1.90 
27.83 -2.1 3 
28.1 0 -2.40 
28.30 -2.60 
28.45 -2.75 
28.63 -2.93 
28.78 -3.07 
28.90 -3.20 
29.03 -3.32 
29.20 -3.50 
29.33 -3.63 
29.50 -3.80 

Init. Vol. (CC) 209.37 
Val. Change (CC) 35.40 
CellEXp. (CC) 24.50 

Cons. Vol. (CC) 198.47 
Net Change (02) 10.90 

ADVANCED TERRA TESTING, INC. 
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TRIAXAL COMPRESSION TEST DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 38991 
DEPTH 
SAMPLE NO. BH00839EBUl 
SOIL DESCR. SS LINER 

CONF. PRES. PSF 1152 

1 1.75 - 12.00 Fr 

TEST TYPE W b P  

Init. H t  (in) 2.845 

BackPres. PSI 89.0 
Consol. Ht. (in) 2.030 

SAMPLED 11-12-91 KH 
TEST STARTED 12-06-91 DCW 
TEST FINISHED 
SETUP NO. 10s 
SATURATED TEST Yes 
AT flELD MOIST. No 

12-25-91 

Init. Area (sq in) 4.490 
Consol. Area (sq in) 4.279 
Strain Rate (in/min) 0.003 

Axial Axial Delta Axial Area Dev. Pore Delta 
Load Load 
Lbs. PSF 

0.0 0 
125.0 4207 
165.0 5553 
187.0 6293 
193.0 6495 
190.0 6394 
185.0 6226 
180.0 6058 
176.0 5923 
172.0 5788 
167.0 5620 
151.0 5082 
140.0 4712 
139.0 4678 
150.0 5048 
157.5 5301 
164.5 5536 
175.0 5009 
149.0 5014 
140.0 4712 
140.0 4712 

Ht. % Final Stress Pres. Pres. 
In. Strain SqIn. PSF PSI PSF 

0.00 
0.01 
0.02 
0.03 
0.04 
0.05 
0.06 
0.07 
0.08 
0.09 
0.10 
0.15 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 
0.60 

0.00 
0.35 
0.71 
1.06 
1.41 
1.77 
2.12 
2.47 
2.83 
3.10 
3.53 
5.30 
7.07 
8.83 

10.60 
12.37 
14.13 
15.90 
17.67 
19.43 
21.20 

4.279 
4.294 
4.309 
4.325 
4.340 
4.356 
4.372 
4.307 
4.403 
4.41 9 
4.436 
4.51 0 
4.604 
4.693 
4.786 
4.883 
4.983 
5.008 
5.197 
5.31 1 
5.430 

0 
4399 
5786 
6534 
671 9 
6591 
6395 
61 99 
6040 
5881 
5689 
5050 
4595 
4475 
4736 
4874 
4988 
51 97 
4332 
3903 
3096 

89.00 0.0 

50.00 -561 6.0 
51.00 -5472.0 
54.50 -4968.0 
56.00 -4636.8 
57.00 -4608.0 
57.40 -4550.4 
57.60 -4521.6 
57.70 -4507.2 
57.80 -4492.8 
57.00 -4492.0 
57.80 -4492.8 
57.00 -4492.8 
57.80 -4492.8 
58.00 -4464.0 
50.40 -4406.4 
58.70 -4363.2 
59.20 -4291.2 
59.50 -4240.0 
59.70 -4219.2 

49.50 -5688.0 

Sigma Sigma Eff. 
3 1 Stress 

PSF PSF Ratio 

1152 0 
6040 11239 
6768 12554 
6624 13150 
6120 12839 
5709 12300 
5760 12155 
5702 11902 
5674 11713 
5659 11540 
5645 11334 
5645 10695 
5645 10240 
5645 10120 
5645 10381 
5616 10490 
5558 10547 
5515 10713 
5443 9775 
5400 9303 
5371 9267 

0.00 
1.64 
1.85 
1.99 
2.10 
2.14 
2.1 1 
2.09 
2.06 
2.04 
2.01 
1.09 
1.81 
1.79 
1.84 
1.87 
1.90 
1.94 

ADVANCED TERRA TESTING, INC. 



CORE PHOTOGRAPH 

38991 
BHOO839EBUI 

11.75-12.00 foot depth interval 

Confining Pressure ( 5 3  )= 1152 pounds per square foot 



Appendix A2 
Geotechnical Data 

Borehole Number: 

Sample Number: 

Sample Depth: 

INDEX OF GEOTECHNICAL DATA 

38991 

BHOO845EBUl 

20.90-21.15 feet (Bedrock) 

Data Available: 

& Grain Size Analysis (Sieve and Hydrometer Test) Data 

- d Atterberg Limits Test Data 

- Specific Gravity Test Data 

- MoistureDensity and Back-pressure Permeability (Triaxial Compression Test) Data 

- Core Sample Photograph 

a 



MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

MOISTURE DATA 

HYGROSCOPIC 

NATURAL 

38991 
20.90 - 21.1 5 FT 
BH00845EBU1 
EG&G/ROCKY FLATS 

YeS 

No 

Wt. Wet Soil 8 Pan (9) 47.96 
47.37 

Wt. Lost Moisture (9) 0.59 
Wt. Dry Soil & Pan (9) 

Wt. of Pan Only (9) 3.73 
Wt. of Dry Soil (9) 43.64 
Moisture Content I 1.4 

Wt. Hydrom. Sample Wet (9) 
Wt. Hydrom. Sample Dry (9) 

60.00 
59.20 

Sieve Pan Indiv. Jndiv. 

(Size) (9) (9) Retain. 
Number Weight Wt.+Pan Wt. 

1 lnm 0.00 0.00 0.00 
3i4' 0.00 0.00 0.00 
318" 0.00 0.00 0.00 
#4 0.00 0.00 0.00 
#10 0.00 0.00 0.00 

1120 1.32 1.36 0.04 
#40 1.30 1.37 0.07 
#60 1.32 1.38 0.06 
#loo 1.31 1.39 0.08 
#200 1.32 1.53 0.21 

Cum. 
Wt. 

Retain. 

0.00 
0.00 
0.00 
0.00 
0.00 

0.04 
0.1 1 
0.17 
0.25 
0.46 

SAMPLED 11 -1 2-91 BP,KH 
DATE TESTED 
WASH SIEVE YeS 
DRY SIEVE No 

1 -1 6-92 M U  

WASH SIEVE ANALYSIS 

Wt. Total Sample 

Weight of + #10 

Weight of + #10 

Weight of - #10 

Weight of - #lo 
Wt. Total Sample 

wet (9) 60.00 

Before Washing (9) 0.00 

After Washing (9) 0.00 

wet (9) 60.00 

Dry (9) 59.20 

Dry (9) 59.20 

Calc. Wt. 'w' (g) 59.20 
Calc. Mass + #lo 0.00 

Cum. 
% 

Retain. 

0.0 
0.0 
0.0 
0.0 
0.0 

0.1 
0.2 
0.3 
0.4 
0.8 

% 
Finer 
By Wt. 

1 00.0 
100.0 
100.0 
100.0 
100.0 

99.9 
99.8 
99.7 
99.6 
99.2 

ADVANCED TERRA TESTING, INC. 



CLIENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Moisture: 
HYGROSCOPIC 
NATURAL 
Wt. Wet Soil & Pan (9) 
Wt. Dry Soil 8 Pan (9) 
Wt. of Pan Only (9) 

Sieve: 
Wt. Total Sample 

Weight of + #lo 
Before Washing (g) 
Weight of + #lo 
After Washing (9) 
Weight of - #lo 

wet (9) 

wet (9) 

Hydrometer: 
Hydrometer # 
Sp. Gr. of Soil 
Value of "a' 
Deflocculant 
Defloc. Corr'n 
Meniscus Corr'n 

Temp., Deg. C 
Temp. Cod. K 
wt. Wet Hydrom. Samp 
K of Total Sample 

EBAS CO 
2031 -05 

38991 

BH00845EBU1 
EG&G/ROCKY FLATS 

20.90 - 21.1 5 FT 

1 1-1 2-91 BP,KH 
1-1 6-92 TNU 
YeS 
No 

Yes 
No 
47.960 
47.370 
3.730 

60.00 

0.00 

0.00 

60.00 

ASTM 152 H 
2.760 
0.978 

Sodium Hewmetaphosphate 
4.500 
-1 .ooo 

22.000 
0.01 290 

60.000 
100.0 



, :. 

L 

I .  

lH913M AB tl3NId lN3383d 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 38991 SAMPLED 11-12-91 BP,KH 
DEPTH 20.90 - 21.1 5 Fr DATE TESTED 1-1 6-92 MU 
SAMPLE NO. BH00845EBU1 WASH SIEVE YeS 
SOIL DESCR. EGBGIROCKY FLATS DRY SIEVE No 

Hydrometer # ASTM 152 H Temp., Deg. C 22.000 
Sp. Gr. of Soil 2.760 Temp. Coef. K 0.01 290 
Value of *a" 0.978 wt. Dry Sample "W" 59.200 

Defloc. Con'n 4.500 
Meniscus Con'n -1 .000 

Deflocculant Sodium Hexametaphosphate % of Total Sample 100.0 

T 
Elapsed ometer Reading % Effecitve Grain 

Time Original Corrected Total Depth Diameter 
(rnin) 'Rn lOORaMJ Sample L (mm) 

0.0 
0.5 
1 .o 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1440.0 

- 
64.00 
62.00 
60.50 
60.00 
57.00 
54.50 
51 .OO 
47.50 
43.50 
35.50 

- 
58.50 
56.50 
55.00 
54.50 
51.50 
49.00 
45.50 
42.00 
38.00 
30.00 

Grain Diameter = P(SQRT(lfr)) 

- - - 
96.6 96.6 5.79 
93.3 93.3 6.12 
90.9 90.9 6.37 
90.0 90.0 6.45 
85.1 85.1 6.94 
80.9 80.9 7.35 
75.2 75.2 7.93 
69.4 69.4 8.50 
62.8 62.8 9.1 6 
49.6 49.6 10.47 

- 
0.0439 
0.031 9 
0.0230 
0.01 47 
0.0088 
0.0064 
0.0047 
0.0034 
0.0025 
0.0011 

ADVANCED TERRA TESTING, INC. 



h 
DETERMINATION 1 2 D E T E R U l N A l  ION 1 2 

N U M B E R  O F  R I N G S  0 I S H  

WT OF R I N G S  + WET S O I L  WT OF DISH t W I T  S O I L  

WT OF DISH + D R Y  S O I L  
,........-..........-... ".- ..-..-. I..........................,.......................... ..................-......................... .........e................, ............. U........... 

WT OF R I N G S  
,..UUII. ....... .... ..... _f .... "... - - ................. "............I......*.*....... - 

WT OF WET S O I L  w T  OF M O I S T U R E  

F I E L D  DENSITY WT O F  O l S n  

D R Y  9 E N S I l Y  I T  OF O R T  5311 

.......................................................... n...........,., .......................... 
, .... .......................................... - - 

I # 

l M l S  I S  A N  1 1 8 - I N C H  T H R E A D  '-- F I E L D  MOISTURE CONTENT 

I 
DE1  CRMtNAT I ON 1 2 3 U 5 6 

D I  SM \ Y e  6YC LI 
W1 OF DISH + W E T  S O I L  6.10 7.9q ............................................................................... 8 * \ 2  ..................... ...... U......" ....... U..... ",,..2.< .........................,.,.....................,.... 

5.12 ................. " " 1. - 
WT Of Y O I S T U R E  4 * 98 I . j O  \. 31 

WT OF D I S H  9 \ . 05  \ .  0s I s  Ob 
WT Of DRT S O I L  4 'I 07 5.57 5 7 5  
M O I S T U R E  C O N T E N T  70 2'1. I 13 7 d3 

'..." 
. ..... ................. - - - - 6 81 - 6 C'4 W T  OF D I S H  + D R T  SOIL 

" .......................................... I.......................... ,..........................I........................,.~..........................~,...........*.........,.... ......................... 
.. ......... - - - ".....l).U.*-................ 

- 

3 U 5 6 O E l f R ~ l N A T l O N  1 2 

D I S H  Y9C 3 L C  5;9c a bo c 
N U M E E R  OF BLOWS q 0  ss I ?  ll( 4 

WT OF OlSN + D R T  S O I L  9 4.\0 9 . y 3  ... "" U............. " ..................... - 899 - 
...... 11 of o tsn + W E T  so1 L t3.93 14 IY \5 ob lb.31 I b . 5 3  

9.91 
WT OF M O I S T U R E  9 \\ 83 5. IS ?*  b? 6 27  b.CZ 
I1 OF o t s n  9 t.Ob i . o b  ( .  07 I G 6  Cb 

-.............,.. ............ 3. m.... .......................................................................... ., ................................................................................. - - IO *  IO - 
........................ ".......W........* .............................................................................................................................................................. - - - - ............................... "........ - 
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AppendixA2 . 
Geotechnical Data 

Borehole Number: 

Sample Number: 

Sample Depth: 

Data Available: 

INDEX OF GEOTECHNICAL DATA 

38991 

BH00844EBUl 

21.15-21.40 feet (Bedrock) 

Grain Size Analysis (Sieve and Hydrometer Test) Data 

Atterberg Limits Test Data 

Specific Gravity Test Data 

MoistureDensity and Back-pressure Permeability (Tiaxial Compression Test) Data 

Core Sample Photograph 



PERMEAWLIN TEST - BACK PRESSURE CONSTANT HEAD 

CLIENT EBASCO 

BORING NO. 38991 

SAMPLE NO. BH00844EBUl 
SOIL DESCR. SS LINER 

CONF. PRES. PSF 1152 

DEPTH 21.15 - 21.40 FT 

TEST TYPE W P  

MOISTUREDENSITY 
DATA 

Wt. Soil + Moisture (9) 
Wt. Wet Soil 8 Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (g) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
Moisture Content % 
Wet Density PCF 
Dry Density PCF 

Init. Diameter (in) 
Init. Area (sq in) 
Init. Height (in) 
Vol. Bef. Consol. (cu ft) 
Vol. After Consol. (cu ft) 
Effective Porosity % 
Constant Head (PSI) 

Time Time init. 

Min SeC cc 
Burette 

1236.0 
1426.0 
1493.0 
1376.0 
1553.0 
1384.0 
1464.0 
2837.0 
1482.0 
1454.0 
1521 .o 

741 60 
85560 
89580 
82560 
931 80 
83040 
87840 
170220 
88920 
87240 
91260 

50.1 
49.8 
49.3 
49.0 
48.8 
48.5 
48.3 
48.1 
47.7 
47.5 
47.3 

BEFORE AFER 
TEST TEST 

404.1 418.4 
412.8 427.1 
341.4 341.4 
71.4 85.7 
8.7 8.7 

332.8 332.8 
21.4 25.7 
129.2 137.1 
106.4 109.0 

2.396 (cm) 
4.509 (sqan) 
2.643 (cm) 

0.00690 
0.00673 
44.93 
2.00 (cm) 

Final Head 
Burette Corr. 

cc cc 

49.8 15.2 
49.3 15.6 
49.0 16.0 
48.8 16.3 
48.5 16.5 
48.3 16.8 
48.1 17.0 
47.7 17.3 
47.5 17.7 
47.3 17.9 
47.1 18.1 

JOB NO. 2031 -05 

SAMPLED 11-12-91 KH 
TEST STARTED 12-1 5-91 DCW 
TEST FINISHED 01 46-91 
SETUP NO. 12s 
SATURATED TEST YeS 
AT FIELD MOIST. No 

6.086 
29.091 
6.71 3 

140.79 

Permeability 

cm/Sec 
k 

8.9E-09 
1.1E-08 
5.3E-09 
4.6E-09 
6.1 E-09 
4.6E-09 
4.3E-09 
4.5-09 
4.3E-09 
4.4E-09 
4.2E49 

ADVANCED TERRA TESTING, INC. 



CUENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
TEST STARTED 
TEST FlNlSHED 
SETUP NO. 
TESTTYPE 
CONF. PRES. PSF 
SATURATED TEST 
AT FIELD MOIST. 
Wt Soil & Moist bt 
Wt Soil & Moist at 
Wt. Dry Soil & Pan 
Wt. of Pan Only (9) 

Consol Info: 
Init. Diameter in. 
lnitiai Height in. 
Vol. change (sat. con.) CC 
cell Exp. 
Height Change in. 

Test info: 
Pore pres @ begin. psi 
Strain Rate 
Piston Con. ccAn 
Constant Head (PSI) 

EBASCO 
2031 4 5  

38991 

BH00844EBUl 
SS LINER 

21.15 - 21.40 FT 

11 -1 2-91 KH 
12-1 5-91 DCW 
01 -06-91 
12s 

TWPbP 
1152 

Yes 
No 

404.120 
41 8.420 
341.440 

0.670 

2.396 
2.643 

25.200 
20.500 
0.001 

69.000 
0.003 
0.000 
2.000 



TRIAXAL COMPRESSION TEST DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 38991 

SAMPLE NO. BH00844EBUl 
SOIL DESCR. SS LINER 

DEPTH 21.15 - 21.40 FT 

TEST TYPE W b P  
CONF. PRES. PSF 

cell Back 
Pres. Pres. 
(PSI) (PSI) 

40.0 38.0 
50.0 48.0 
60.0 58.0 
70.0 68.0 
80.0 

Initial Height (in) 
Height Change (in) 
Ht. After Cons. (in) 
Initial Area (sq in) 
Area After Cons. (sq in) 

1152 

SATURATION DATA 

SAMPLED 11 -1 2-91 KH 
TEST STARTED 12-1 5-91 DCW 
TEST FINISHED 
SETUP NO. 12s 
SATURATED TEST Y e  
AT FIELD MOIST. No 

01 06-91 

Burette Pore 
Reading Pressure 
(CC) (PSI) Change B 

Close Open Close Open 

0.0 13.4 
11.2 38.5 44.8 6.3 0.63 
10.9 12.8 48.5 57.0 8.5 0.85 
13.0 14.8 58.3 67.3 9,0 0.90 
15.0 15.2 68.7 78.3 9.6 0.96 

CONSOLIDATION DATA 

Elapsed SQRT 
Time Time 
(Min) (Min) 

0.00 0.00 
0.25 0.50 
0.5 0.71 

1 1 .00 
2 1.41 
4 2.00 
9 3.00 

16 4.00 
30 5.48 
60 7.7s 

120 10.95 
240 15.49 
360 18.97 

2.643 
0.001 
2.642 
4.509 
4.402 

Burette Volume 
Reading Defl. 
(CC) (cc) 

16.00 0.00 
17.05 -1.05 
17.08 -1.07 
17.1 0 -1.1 0 
17.13 -1.13 
17.18 -1.18 
17.20 -1.20 
17.28 -1.27 
17.38 -1.38 
17.53 -1.52 
17.73 -1.73 
18.08 -2.07 
10.30 -2.30 

Init. Vol. (CC) 195.32 
Vol. Change (E) 25.20 
CellEXp. (cc) 20.50 
Net Change (E) 4.70 
Cons.Vd. (CC) 190.62 

ADVANCED TERRA TESTING, INC. 
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TRIAXAL COMPRESSION TEST DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 38991 SAMPLED 11-12-91 KH 
DEPTH 21.15 - 21.40 FT TEST STARTED 12-1 5-91 DCW 
SAMPLE NO. BH00844EBUl TEST FINISHED 01 46-91 
SOIL DESCR. SS LINER SETUP NO. 12s 
TESTTYPE W b P  SATURATEDTEST Yes 
CONF. PRES. PSF 1152 AT FIELD MOIST. No 

Init. Ht (in) 2.643 

Back Pres. PSI 69.0 
Consol. Ht. (in) 2.642 

Init. Area (sq in) 4.509 
Consol. Area (sq in) 4.402 
Strain Rate (in/min) 0.003 

Axial Axial Delta Axial Area Dev. Pore Delta Sigma Sigma Eff. 
Load Load 
Lbs. PSF 

0.0 0 
125.0 4089 
165.0 5398 
187.0 6117 
193.0 6314 
190.0 6215 
185.0 6052 
180.0 5888 
176.0 5757 
172.0 5627 
167.0 5463 
157.0 4440 
140.0 4580 
139.0 4547 
150.0 4907 
157.5 5152 
164.5 5381 
175.0 5725 
149.0 4874 
140.0 4580 
140.0 4580 

H!. % Final Stress Pres. Pres. 3 1 stress 
In. Strain SqIn. PSF PSI PSF PSF PSF Ratio 

0.00 
0.01 
0.02 
0.03 
0.04 
0.05 
0.06 
0.07 
0.08 
0.09 
0.10 
0.15 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 
0.60 

0.00 
0.38 
0.76 
1.14 
1.51 
1.89 
2.27 
2.65 
3.03 
3.41 
3.79 
5.68 
7.57 
9.46 

11.36 
13.25 
15.14 
17.03 
18.93 
20.82 
22.71 

4.402 
4.41 9 
4.436 
4.453 
4.470 
4.487 
4.504 
4.522 
4.539 
4.557 
4.575 
4.667 
4.763 
4.862 
4.966 
5.074 
5.187 
5.306 
5.430 
5.559 
5.695 

0 69.00 0.0 
4172 49.50 -2808.0 
5487 50.00 -2736.0 
6195 51.00 -2592.0 
6369 54.50 -2088.0 
6246 56.80 -1756.0 
6058 57.00 -1720.0 
5871 57.40 -1670.4 
5719 57.60 -1641.6 
5567 57.70 -1627.2 
5384 57.80 -1612.8 
4772 57.80 -1612.8 
4336 57.80 -1612.8 
4217 57.80 -1612.8 
4455 57.80 -1612.8 
4578 58.00 -1584.0 
4677 58.40 -1526.4 
4865 58.70 -1483.2 
4048 59.20 -1411.2 
3714 59.50 -1368.0 
3626 59.70 -1339.2 

1152 
3960 
3888 
3744 
3240 
2909 
2880 
2822 
2794 
2779 
2765 
2765 
2765 
2765 
2765 
2736 
2678 
2635 
2563 
2520 
2491 

0 
81 32 
9375 
9939 
9609 
91 55 
8938 
8694 
851 2 
8346 
81 49 
7537 
71 01 
6981 
7220 
731 4 
7356 
7500 
661 1 
6234 
6117 

0.00 
2.05 
2.41 
2.65 
2.97 
3.15 
3.10 
3.08 
3.05 
3.00 
2.95 
2.73 
2.57 
2.53 
2.61 
2.67 
2.75 
2.85 

ADVANCED TERRA TESTING, INC. 



CORE PHOTOGRAPH 

38991 
BH00844EBUI 

21.15-21.40 foot depth interval 

Confining Pressure ( 6 3  )=1152 pounds per square foot 



Appendix A2 
Georechnical Data 

Borehole Numbec 

Sample Number: 

Sample Depth: 

INDEX OF GEOTECHNICAL DATA 

39091 

BH00753EBU1 

0.50-0.90 feet (Alluvium) 

Data Available: 

& Grain Size Analysis (Sieve and Hydrometer Test) Data 

Atterberg Limits Test Data 

&f Specific Gravity Test Data 

- MoistureDensity and Back-pressure Permeability (Triaxial Compression Test) Data 

- Core Sample Photograph 



MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

MOISTURE DATA 

HYGROSCOPIC 

NATURAL 

Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (g) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
Moisture Content % 

39091 

BH00753EBUl 
EG&G/AOCKY FLATS 

0.50 - 0.90 FT 

YeS 

No 

Wt. Hydrom. Sample Wet (9) 
Wt. Hydrom. Sample Dry (g) 

42.31 
42.1 7 

0.14 
3.70 

38.47 
0.4 

60.00 
59.78 

Sieve 
Number 
(Size) 

1 I n n  
314' 
318" 
#4 
#lo 

#20 
#40 
#60 

#loo 
#200 

Pan Indiv. Indiv. 

(9) (9) Retain. 
Weight Wt. + Pan Wt. 

0.00 0.00 0.00 
0.00 35.50 35.50 
0.00 64.67 64.67 
0.00 70.48 70.48 
0.00 58.11 58.11 

1.29 13.78 12.49 
1.29 19.41 18.12 
1.31 12.36 11.05 
1.30 7.70 6.40 
1.30 4.53 3.23 

Cum. 
wt. 

Retain. 

0.00 
35.50 

100.17 
170.65 
228.76 

12.49 
30.61 
41.66 
48.06 
51.29 

SAMPLED 11-13-91 KM,MC 
DATE TESTED 1-16-92 TNU 
WASH SIEVE YeS 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Total Sample 
Wet (9) 478.85 

Weight of + #10 
Before Washing (9) 242.87 
Weight of + #lo 
After Washing (g) 228.76 
Weight of - #10 

Weight of - #10 

Wt. Total Sample 

Wet (9) 235.98 

Dry (9) 249.1 8 

Dry (9) 477.44 

Calc. Wt. 'W" (9) 114.67 
Calc. Mass + #10 54.88 

Cum. 
% 

Retain. 

0.0 
7.4 

21 .o 
35.7 
47.9 

58.8 
74.6 
84.2 
09.8 
92.6 

% 
Finer 
BY wt. 

100.0 
92.6 
79.0 
64.3 
52.1 

41.2 
25.4 
15.8 
10.2 
7.4 

ADVANCED TERRA TESTING. INC. 



CLIENT 
JOB NO. 

EBASCO 
2031 -05 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Moisture: 
HYGROSCOPIC 
NATURAL 
Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. of Pan Only (9) 

Sieve: 
Wt. Total Sample 

Weight of t #10 
Before Washing (9) 
Weight of t #10 
After Washing (9) 
Weight of - #lo 

Wet (9) 

Wet (9) 

Hydrometer: 
Hydrometer # 
Sp. Gr. of Soil 
Value of 'a' 
Deflocculant 
Defloc. Corr'n 
Meniscus Con'n 

Temp., Deg. C 
Temp. Coef. K 
Wt. Wet Hydrorn. Samp 
% of Total Sample 

39091 

BH00753EBUl 
EG&G/ROCKY FLATS 

0.50 - 0.90 FT 

11-13-91 KM,MC 
1-1 6-92 TNU 
YeS 
No 

Yes 
No 

42.31 0 
42.1 70 

3.700 

478.85 

242.87 

228.76 

235.98 

ASTM 152 H 
2.680 
0.994 

4.500 
-1.000 

Sodium Hewmetaphosphate 

22.000 
0.01 320 
60.000 
100.0 
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HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CUENT EBASCO JOB NO. 2031 4 5  

BORING NO. 39091 SAMPLED 11-13-91 KM,MC 
DEPTH 0.50 - 0.90 FT DATE TESTED 1-1 6-92 TNU 
SAMPLE NO. BH00753EBUl WASH SIEVE YeS 
SOIL DESCR. EGBGIROCKY FLATS DRY SIEVE No 

Hydrometer # ASTM 152 H Temp., Deg. C 22.000 
0.01 320 Sp. Gr. of Soil 2.680 Temp. Coef. K 

Value of 'a' 0.994 Wt. Dry Sample 'W" 11 4.665 
Deflocculant Sodium Hexametaphosphate % of Total Sample 1 00.0 
Defioc. Cwr'n 4.500 
Meniscus Corr'n -1 .000 

T 
Elapsed ometer Reading 

Time Original Corrected 
(min) 'RH 1 OORaNv 

0.0 
0.5 
1 .o 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1440.0 

12.00 
11.75 
11.50 
11.50 
11.50 
11.25 
11.00 
10.00 
9.50 
9.00 

I 

6.50 
6.25 
6.00 
6.00 
6.00 
5.75 
5.50 
4.50 
4.00 
3.50 

Grain Diameter = K*(SQRT(UT)) 

- 
5.6 
5.4 
5.2 
5.2 
5.2 
5.0 
4.8 
3.9 
3.5 
3.0 

% 
Total 

Sample 

I 

5.6 
5.4 
5.2 
5.2 
5.2 
5.0 
4.8 
3.9 
3.5 
3.0 

Effecitve 
Depth 

L 

14.32 
14.36 
14.40 
14.40 
14.40 
14.45 
14.49 
14.65 
14.73 
14.81 

Grain 
Diameter 

(mm) 

- 
0.0706 
0.0500 
0.0354 
0.0224 
0.01 29 
0.0092 
0.0065 
0.0046 
0.0032 
0.001 3 

ADVANCED TERRA TESTING, INC. 
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Appendix A2 
Geotechnical Data 

Borehole Numbec 

Sample Number: 

Sample Depth: 

INDEX OF GEOTECHNICAL DATA 

39091 

BH00752EBU1 

0.90-1.15 feet (Alluvium) 

Data Available: 

Grain Size Analysis (Sieve and Hydrometer Test) Data 

Atterberg Limits Test Data 

Specific Gravity Test Data 

MoistureDensity and Back-pressure Permeability (Triaxial Compression Test) Data 

Core Sample Photograph 



PERMEABILITY TEST - BACK PRESSURE CONSTANT HEAD 

CLIENT EBASCO 

BORING NO. 39091 

SAMPLE NO. BH00752EBUl 
SOIL DESCR. SS LINER 

CONF. PRES. PSF 1152 

DEPTH 0.90 - 1.1 5 FT 

TESTTYPE W b P  

MOISTUREDENSIN BEFORE 
DATA TEST 

Wt. Soil + Moisture (9) 
Wt. Wet Soil 8 Pan (9) 
Wt. Dry Soil 8 Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (g) 
Moisture Content % 
Wet Denslty PCF 
Dry Density PCF 

253.1 
262.5 
243.3 
19.2 
9.4 

233.9 
8.2 

105.9 
97.9 

Init. Diameter (in) 2.399 
Init. Area (sq in) 4.520 
Init. Height (in) 2.01 4 
Vol. Bef. Consol. (cu ft) 0.00527 

Effective Porosity % 36.31 
Vol. After Consof. (ai ft) o.oo4ai 

Constant Head (PSI) 1 .oo 

Time 

Min 

4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 

Time Init. Final 

SeC cc cc 
Burette Burette 

240 49.8 
240 50.0 
240 50.0 
240 49.9 
240 50.0 
240 49.8 
240 50.0 
240 50.0 
240 50.1 
240 50.0 
240 50.0 
240 50.0 
240 49.9 
240 50.1 
240 49.8 

1.1 
3.9 
3.1 
3.0 
2.7 
2.0 
1.6 
1.4 
3.5 
5.0 
4.5 
3.6 
3.9 
3.5 
3.5 

AFTER 
TEST 

283.4 
292.8 
243.3 
49.5 

9.4 
233.9 
21.2 

129.8 
1 07.1 

(cm) 
(sq an) 

(cm) 

(cm) 

Head 
Corr. 
cc 

41.5 
39.9 
40.3 
40.4 
40.5 
41 .O 
41.1 
41.2 
40.1 
39.3 
39.6 
40.1 
40.0 
40.1 
40.2 

JOB NO. 2031 -05 

SAMPLED 11-13-91 KM 
TEST STARTED 02-03-92 DCW 
TEST FINISHED 02-1 3-92 
SETUP NO. 4P 
SATURATED TEST YeS 
AT FIELD MOIST. N O  

6.093 
29.164 

5.1 16 

70.39 

Permeability 
k 

Cm/seC 

1.3E-03 
1.1E-03 
1.2E-03 
1.2E-03 
1.2E-03 
1.2E-03 
1.2E-03 
1.3E-03 
1.2E-03 
1.1 E 4 3  
1 .l E 4 3  
1.2E-03 
l.lE-03 
1.2E-03 
1.2E-03 

ADVANCED TERRA TESTING, INC. 



CLIENT 
JOB NO. 

EBASCO 
2031 -05 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
TEST STARTED 
TEST FINISHED 
SETUP NO. 
TEST TYPE 
CONF. PRES. PSF 
SATURATED TEST 
AT FIELD MOIST. 
W Soil & Moist bt 
Wt Soil 8 Moist at 
Wt. Dry Soil 8 Pan 
Wt. of Pan Only (9) 

Consol Info: 
Init. Diameter in. 
Initial Height in. 
Vol. change (sat. con.) CC 
cell Exp. 
Height Change in. 

Test info: 
Pore pres @ begin. psi 
Strain Rate 
Piston Con. cclin 
Constant Head (PSI) 

39091 

BH00752EBUl 
SS LINER 

0.90 - 1.15 FT 

11 -1 3-91 KM 
02-03-92 DCW 
02-1 3-92 
4P 
TWPbP 

1152 
Yes 
No 

253.080 
283.360 
243.300 

9.430 

2.399 
2.01 4 

24.200 
11.300 
0.059 

88.500 
0.003 
0.000 
1 .000 



TRIAXAL COMPRESSION TEST DATA 

CUENT EBASCO JOB NO. 2031 -05 

BORING NO. 39091 

SAMPLE NO. BH00752EBU1 
SOIL DESCR. SS LINER 

DEPTH 0.90 - 1.1 5 Ff 

TEST TYPE W b P  
1152 CONF. PRES. PSF 

cell Back 
Pres. Pres. 
(PSI) (PSI) 

40.0 38.0 
50.0 48.0 
60.0 58.0 
70.0 68.0 
80.0 78.0 
90.0 88.0 

1 00.0 

SATURATION DATA 

Burette Pore 
Reading Pressure 
(CC) (PSI) 

Close 
0.1 

16.4 
18.0 
19.0 
19.9 
20.8 
21.8 

Open Close 
15.3 
17.5 37.9 
18.7 47.6 
19.7 57.6 
20.6 67.7 
21.5 77.6 
21.8 87.5 

CONSOLIDATION DATA 

Elapsed 
l ime 
(Min) 

0.00 
0.25 
0.5 

1 
2 
4 
9 

16 
30 
60 

120 
240 
360 

Initial Height (in) 
Height Change (in) 
Ht. After Cons. (in) 
Initial Area (sq in) 
Area After Cons. (sq in) 

SQRT 
l ime 
(Min) 

0.00 
0.50 
0.71 
1 .00 
1.41 
2.00 
3.00 
4.00 
5.48 
7.75 

10.95 
15.49 
18.97 

2.014 
0.059 
1.955 
4.520 
4.254 

SAMPLED 11-13-91 KM 
TEST STARTED 02-03-92 DCW 
TEST FINISHED 02-13-92 
SETUP NO. 4P 
SATURATED TEST YeS 
AT FIELD MOIST. No 

Change B 

43.5 5.6 0.56 
54.1 6.5 0.65 
65.3 7.7 0.n 
76.3 8.6 0.86 
86.7 9.1 0.91 
97.0 9.5 0.95 

Burette Volume 
Reading Defl. 
(CC) (=) 

21.90 0.00 
23.20 -1 30 
23.25 -1.35 
23.30 -1.40 
23.33 -1.43 
23.38 -1.48 
23.40 -1.50 
23.45 -1.55 
23.48 -1.58 
23.50 -1.60 
23.55 -1.65 
23.58 -1.68 
23.59 -1.69 

nit. Vol. (CC) 149.21 
fol. Change (CC) 24.20 
2ellExp. (CC) 11 30 
Vetchange (CC) 12.90 
3ns .  Vol. (CC) 136.31 

1 4DVANCED TERRA TESTING, INC. 





TRIAXAL COMPRESSION TEST DATA 

CLIENT EBASCO 

BORING NO. 39091 

SAMPLE NO. BH00752EBUl 
SOIL DESCR. SS LINER 

CONF. PRES. PSF 1152 

DEPTH 0.90 - 1.1 5 FT 

TEST TYPE W b P  

Init. Ht. (in) 2.01 4 

BackPres. PSI 88.5 
Consol. Ht. (in) 1.955 

JOB NO. 2031 -05 

SAMPLED 1 1  -1 3-91 KM 
TEST STARTED 02-03-92 DCW 
TEST FINISHED 02-1 3-92 
SETUP NO. 4P 
SATURATED TEST Yes 
AT FIELD MOIST. No 

Init. Area (sq in) 4.520 
Consol. Area (sq in) 4.254 
Strain Rate (in/min) 0.003 

Axial Axial Delta Axial Area Dev. Pore Delta Sigma Sigma Eff. 
Load Load 
Lbs. PSF 

0.0 0 
125.0 4231 
165.0 5585 
107.0 6330 
193.0 6533 
190.0 6432 
105.0 6262 
180.0 6093 
176.0 5958 
172.0 5822 
167.0 5653 
151.0 5111 
140.0 4739 
139.0 4705 
150.0 5078 
157.5 5332 
164.5 5568 
175.0 5924 
149.0 5044 
140.0 4739 
140.0 4739 

Ht. % Final Stress Pres. Pres. 3 1 Stress 
In. Strain Sq In. PSF PSI PSF PSF PSF Ratio 

0.00 
0.01 
0.02 
0.03 
0.04 
0.05 
0.06 
0.07 
0.08 
0.09 
0.10 
0.15 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 
0.60 

0.00 
0.51 
1.02 
1.53 
2.05 
2.56 
3.07 
3.58 
4.09 
4.60 
5.12 
7.67 

10.23 
12.79 
15.35 
17.90 
20.46 
23.02 
25.58 
28.1 3 
30.69 

4.254 
4.276 
4.298 
4.320 
4.343 
4.366 
4.309 
4.41 2 
4.435 
4.459 
4.483 
4.607 
4.739 
4.878 
5.025 
5.182 
5.348 
5.526 
5.71 6 
5.91 9 
6.138 

0 88.50 0.0 
4473 49.50 -5616.0 
5874 50.00 -5544.0 
6623 51.00 -5400.0 
6800 54.50 -4896.0 
6659 56.80 -4564.8 
6450 57.00 -4536.0 
6243 57.40 -4478.4 
6072 57.60 -4449.6 
5902 57.70 -4435.2 
5700 57.80 -4420.8 

4521 57.80 -4420.8 
4360 57.80 -4420.8 
4567 57.80 -4420.8 
4651 58.00 -4392.0 
4706 58.40 -4334.4 
4046 58.70 -4291.2 
3989 59.20 -4219.2 
3619 59.50 -4176.0 
3490 59.70 -4147.2 

5015 57.80 -4420.8 

1152 
6768 
6696 
6552 
6048 
571 7 
5688 
5630 
5602 
5587 
5573 
5573 
5573 
5573 
5573 
5544 
5486 
5443 
5371 
5328 
5299 

0 
11241 
12570 
131 75 
12848 
1 2376 
12138 
1 1873 
1 1673 
11489 
1 1272 
10587 
10093 
9933 

101 40 
101 95 
101 93 
10289 
9360 
6947 
8789 

0.00 
1.66 
1.88 
2.01 
2.12 
2.16 
2.13 
2.1 1 
2.08 
2.06 
2.02 
1.90 
1.81 
1.78 
1.82 
1.64 
1.86 
1.89 

ADVANCED TERRA TESTING, INC. 



Appendix A2 
Geotechnical Data 

Borehole Number: 

Sample Number: 

Sample Depth: 

Data Available: 

INDEX OF GEOTECHNICAL DATA 

39191 

BH00761EBUl 

3.00-3.25 feet (Alluvium) 

Grain Size Analysis (Sieve and Hydrometer Test) Data 

Atterberg Limits Test Data 

Specific Gravity Test Data 

MoistureDensity and Back-pressure Permeability (Triaxial Compression Test) Data 

Core Sample Photograph 



MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

MOISTURE DATA 

HYGROSCOPIC 

NATURAL 

391 91 
3.00 - 3.25 Ff 
BH00761 EBUl 
EG&G/ROCKY FLATS 

Y0S 

No 

Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
Moisture Content % 

Wt. Hydrom. Sample Wet (9) 
Wt. Hydrom. Sample Dry (9) 

Sieve 
Number 
(Size) 

11E" 
314' 
318* 
#4 
#lo 

#20 
#40 
#60 
#loo 
#200 

32.69 
32.24 
0.45 
3.76 
28.48 
1.6 

60.00 
59.07 

Pan Indiv. Indiv. 

(9) (9) Retain. 
Weight Wt. + Pan Wt. 

0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 5.05 5.05 
0.00 2.53 2.53 
0.00 1.21 1.21 

1.31 2.1 7 0.86 
1.31 1.92 0.61 
1.32 2.03 0.71 
1.31 2.28 0.97 
1.30 2.75 1.45 

Cum. 
wt. 

Retain. 

0.00 
0.00 
5.05 
7.58 
8.79 

0.86 
1.47 
2.18 
3.15 
4.60 

SAMPLED 11 -14-91 KM,MC 
DATE TESTED 1-1 6-92 M U  
WASH SIEVE YeS 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Total Sample 
Wet (9) 351.98 

Weight of + #lo 
Before Washing (g) 12.31 
Weight of + #lo 

Weight of - #lo 
Weight of - #lo 
Wt. Total Sample 

After Washing (9) 8.79 

Wet (9) 339.67 

Dry (9) 337.85 

Dry (9) 346.64 

Calc. wt. 'W" (9) 60.60 
Calc. Mass + #lo 1.54 

Cum. % 
% Finer 

Retain. Bywt. 

0.0 100.0 
0.0 100.0 
1.5 98.5 
2.2 97.8 
2.5 97.5 

4.0 96.0 
5.0 95.0 
6.1 93.9 
7.7 92.3 
10.1 89.9 

ADVANCED TERRA TESTING, INC. 



CLIENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Moisture: 
HYGROSCOPIC 
NATURAL 
Wt. Wet Soil 8 Pan (9) 
Wt. Dry Soil & Pan (9) 
wt. of Pan Only (g) 

Sieve: 
Wt. Total Sample 

Weight of + # lo  
Before Washing (9) 
Weight of + #10 
After Washing (9) 
Weight of - #10 

Wet (9) 

Wet (9) 

Hydrometer: 
Hydrometer # 
Sp. Gr. of Soil 
Value of 'a' 
Deflocculant 
Defloc. Corr'n 
Meniscus CoV'n 

Temp., Deg. C 
Temp. Coef. K 
Wt. Wet Hydrom. Samp 
% of Total Sample 

EBASCO 
2031 -05 

391 91 
3.00 - 3.25 FT 
BH00761 EBUl 
EG&G/ROCKY FLATS 
11-14-91 KM,MC 
1-16-92 M U  
YeS 
No 

Yes 
No 

32.690 
32.240 
3.760 

351.98 

12.31 

8.79 

339.67 

ASTM 152 H 
2.780 
0.974 

Sodium Hewmetaphosphate 
4.500 
-1 .ooo 

21 .om 
0.01 298 

60.000 
100.0 



a 

n. 

i 

- 
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HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 391 91 SAMPLED 1 1  -14-91 KM,MC 
DEPTH 3.00 - 3.25 FT DATE TESTED 1-1 6-92 TNU 
SAMPLE NO. BH00761 EBUl WASH SIEVE Yes 
SOIL DESCR. EG&G/ROCKY RATS DRY SINE No 

Hydrometer # ASTM 152 H Temp., Deg. C 21.000 
Sp. Gr. of Soil 2.780 Temp. Coef. K 0.01 298 
Value of #ar 0.974 Wt. Dry Sample "W" 60.603 
Deflocculant Sodium Hexametaphosphate % of Total Sample 100.0 
Defloc. Corr'n 4.500 
Meniscus Corr'n -1 .ooo 

T 
Elapsed ometer Reading % Effecitve 

Time Original Corrected Total Depth 
(min) "R" 100RaJW Sample L 

0.0 
0.5 
1 .o 
2.0 
5.0 
15.0 
30.0 
60.0 
120.0 
250.0 
1440.0 

- 
58.50 
57.50 
56.50 
56.00 
53.50 
52.00 
51 -50 
51 .OO 
51 .OO 
51 .OO 

- 
53.00 
52.00 
51 .OO 
50.50 
48.00 
46.50 
46.00 
45.50 
45.50 
45.50 

I - -- 
85.2 85.2 6.70 
83.6 83.6 6.86 
82.0 82.0 7.02 
81.2 81.2 7.1 1 
77.1 77.1 7.52 
74.7 74.7 7.76 
73.9 73.9 7.84 
73.1 73.1 7.93 
73.1 73.1 7.93 
73.1 73.1 7.93 

Grain 
Diameter 

(mm) 

- 
0.0475 
0.0340 
0.0243 
0.01 55 
0.0092 
0.0066 
0.0047 
0.0033 
0.0023 
0.0010 

Grain Diameter = K*(SQRT(vr)) 

ADVANCED TERRA TESTING, INC. 
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Appendix A2 
Geotechnical Data 

Borehole Number: 

Sample Number: 

Sample Depth: 

Data Available: 

INDEX OF GEOTECHMCAL DATA 

39191 

BH00760EBUl 

3.25-3.50 feet (Alluvium) 

Grain Size Analysis (Sieve and Hydrometer Test) Data 

Atterberg Limits Test Data 

Specific Gravity Test Data 

Moisture/Density and Back-pressure Permeability (Tnaxial Compression Test) Data 

Core Sample Photograph 



PERMEABILIN TEST - BACK PRESSURE CONSTANT HEAD 

CLIENT EBASCO 

BORING NO. 391 91 
DEPTH 3.25 - 3.50 FT 
SAMPLE NO. BH00760EBUl 
SOIL DESCR. - 
TEST TYPE TXrPbP 
CONF. PRES. PSF 

MOISNRE/DENSIlY 
DATA 

Wt. Soil + Moisture (9) 
Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
Moisture Content % 
Wet Densty PCF 
Dry Density PCF 

Init. Diameter (in) 
Init. Area (sq in) 
Init. Height (in) 
Vol. Bef. Consol. (cu ft) 
Vol. After Consol. (cu ft) 
Effective Porosity % 
Constant Head (PSI) 

Time Time 

1152 

Init. 
Burette 

Min Sec cc 

992.0 59520 50.0 
1397.0 83820 48.9 
1473.0 88380 47.8 
1408.0 84480 46.7 
1458.0 87480 45.7 

BEFORE 
TEST 

344.9 
353.8 
293.8 
59.9 
8.9 

285.0 
21 .o 

123.6 
102.1 

2.370 
4.41 2 
2.41 0 

0.0061 5 
0.00594 

45.1 3 
2.00 

Final 
Burette 
cc 

48.9 
47.8 
46.7 
45.7 
44.6 

AFER 
TEST 

360.9 
369.8 
293.8 
75.9 
8.9 

285.0 
26.6 

1 33.9 
105.7 

(cm) 
(sq an) 

(cm) 

(cm) 

Head 
Corr. 
cc 

5.1 
6.1 
7.2 
8.1 
9.1 

JOB NO. 2031 -05 

SAMPLED 11-14-91 BP 
TEST STARTED 
TEST FINISHED 01 -25-92 
SETUP NO. 10s 
SATURATED TEST Yes 
AT FIELD MOIST. No 

01 -1 3-92 DCW 

6.020 
28.463 
6.121 

1 40.79 

Permeability 
k 

cm/sec 

3.0E-08 
2.1 E 4 8  
2.1 E48 
2.OE-08 
2.1 E48  

ADVANCED TERRA TESTING, INC. 



CLIENT 
JOB NO. 

EBASCO 
2031 -05 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
TEST STARTED 
TEST FINISHED 
SETUP NO. 
TEST TYPE 
CONF. PRES. PSF 
SATURATED TEST 
AT FIELD MOIST. 
Wt Soil & Moist bt 
Wt Soil & Moist at 
Wt. Dry Soil & Pan 
Wt. of Pan Only (9) 

Consol Info: 
Init. Diameter in. 
Initial Height in. 
Vol. change (sat. con.) CC 
cell Exp. 
Height Change in. 

Test info: 
Pore pres @ begin. psi 
Strain Rate 
Piston Con. cchn 
Constant Head (PSI) 

391 91 

BH00760EBU1 
3.25 - 3.50 FT 

__ 
11 -1 4-91 BP 
01 -1 3-92 DCW 
01 -25-92 
10s 

W b P  
1152 

Yes 
No 

344.890 
360.900 
293.820 

8.860 

2.370 
2.41 0 

30.000 
24.000 
0.01 4 

89.000 
0.003 
0.000 
2.000 



TRIAXAL COMPRESSION TEST DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
TEST TYPE 
CONF. PRES. PSF 

cell Back 
Pres. Pres. 
(PSI) (PSI) 

40.0 38.0 
50.0 48.0 
60.0 58.0 
70.0 68.0 
80.0 78.0 
90.0 88.0 

1 00.0 

391 91 
3.25 - 3.50 Ff 
BH00760EBUl 
- 
W b P  

1152 

SATURATION DATA 

Burette Pore 
Reading Pressure 
(CC) (PSI) 

Close Open Close 

0.0 19.9 
15.2 17.4 38.3 
17.4 19.2 48.6 
19.4 21.2 58.4 
21.3 23.0 68.5 
23.4 25.2 78.5 
25.4 25.5 88.7 

CONSOLIDATION DATA 

Elapsed 
l ime 
(Min) 

0.00 
0.25 
0.5 

1 
2 
4 
9 

16 
30 
60 

120 
240 
360 

Initial Height (in) 
Height Change (in) 
Ht. After Cons. (in) 
Initial Area (sq in) 
Area After Cons. (sq in) 

SQRT 
Time 
(Min) 

0.00 
0.50 
0.71 
1 .00 
1.41 
2.00 
3.00 
4.00 
5.48 
7.75 

10.95 
15.49 
18.97 

2.41 0 
0.014 
2.396 
4.41 2 
4.284 I 

SAMPLED 11 -1 4-91 BP 
TEST STARTED 
TEST FINISHED 01 -25-92 
SETUP NO. 10s 
SATURATED TEST Yes 
AT FIELD MOIST. No 

01 -1 3-92 DCW 

Change B 

46.0 7.7 0.77 
56.9 8.3 0.83 
67.1 8.7 0.87 
77.5 9.0 0.90 
87.9 9.4 0.94 
98.3 9.6 0.96 

Burette Volume 
Reading Defl. 
(CC) 

25.50 0.00 
26.75 -1.25 
26.80 -1.30 
26.90 -1.40 
27.00 -1 S O  
27.13 -1.63 
27.33 -1.82 
27.50 -2.00 
27.75 -2.25 
28.03 -2.52 
28.40 -2.90 
28.70 -3.20 
28.80 -3.30 

Init. Vol. (CC) 174.25 
Vol. Change (CC) 30.00 
Cell Exp. (CC) 24.00 
Net Change (CC) 6.00 
Cons. Vol. (CC) 168.25 

ADVANCED TERRA TESTING, INC. 
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TRIAXAL COMPRESSION TEST DATA 

CLIENT EBASCO 

BORING NO. 391 91 
DEPTH 3.25 - 3.50 FT 
SAMPLE NO. BH00760EBUl 
SOIL DESCR. - 
CONF. PRES. PSF 1152 
TEST TYPE W b P  

Init. Ht. (in) 2.41 0 
Consol. Ht. (in) 2.396 
BackPres. PSI 09.0 

JOB NO. 2031 -05 

SAMPLED 11 -14-91 BP 
TEST STARTED 
TEST FINISHED 01 -25-92 
SETUP NO. 10s 
SATURATED TEST Yes 
AT FIELD MOIST. No 

01 -1 3-92 DCW 

Init. Area (sq in) 4.41 2 
Consol. Area (sq in) 4.204 
Strain Rate (in/min) 0.003 

Axial Axial Delta Axial Area Dev. Pore Delta 
Load Load 
Lbs. PSF 

0.0 0 
125.0 4201 
165.0 5546 
167.0 6285 
193.0 6487 
190.0 6386 
185.0 6218 
180.0 6050 
176.0 5915 
172.0 5781 
167.0 5613 
151.0 5075 
140.0 4705 
139.0 4672 
150.0 5041 
157.5 5294 
164.5 5529 
175.0 5882 
149.0 5008 
140.0 4705 
140.0 4705 

Ht. % Final Stress Pres. Pres. 
In. Strain Sq In. PSF PSI PSF 

0.00 
0.01 
0.02 
0.03 
0.04 
0.05 
0.06 
0.07 
0.08 
0.09 
0.10 
0.15 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 

0.00 4.284 
0.42 4.302 
0.83 4.321 
1.25 4.339 
1.67 4.357 
2.09 4.376 
2.50 4.395 
2.92 4.413 
3.34 4.432 
3.76 4.452 
4.17 4.471 
6.26 4.571 
6.35 4.675 

10.43 4.784 
12.52 4.898 
14.61 5.017 
16.69 5.143 
18.70 5.275 
20.87 5.414 
22.95 5.561 

0 
4308 
5662 
6390 
6567 
6438 
6242 
6047 
5887 
5729 
5538 
4898 
4440 
4308 
4541 
4654 
4742 
491 9 
4000 
3733 

89.00 0.0 
49.50 -5668.0 
50.00 -561 6.0 
51.00 -5472.0 
54.50 -4968.0 
56.80 -4636.8 
57.00 -4608.0 
57.40 -4550.4 
57.60 -4521.6 
57.70 -4507.2 
57.80 -4492.8 
57.80 -4492.8 
57.00 -4492.0 
57.80 -4492.8 
57.60 -4492.0 
58.00 -4464.0 
58.40 -4406.4 
56.70 -4363.2 
59.20 -4291.2 
59.50 4246.0 

0.60 25.04 5.716 3632 59.70 -4219.2 

Sigma Sigma Eff. 
3 1 Stress 

PSF PSF Ratio 

1152 0 
6840 11148 
6768 12430 
6624 13014 
6120 12687 
5789 12227 
5760 12002 
5702 11749 
5674 11561 
5659 11388 
5645 11163 
5645 10543 
5645 10005 
5645 9953 
5645 10166 
5616 10270 
5558 I0301 
5515 10434 
5443 9523 
5400 9133 
5371 9003 

0.00 
1.63 
1 .84 
1.96 
2.07 
2.11 
2.08 
2.06 
2.04 
2.01 
1.98 
1.87 
1.79 
1 .?6 
1.80 
1.63 
1.85 
1.69 

ADVANCED TERRA TESTING, INC. 
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Appendix A2 
Geotechnical Data 

Borehole Number 

Sample Number: 

Sample Depth: 

INDEX OF GEOTECHNICAL DATA 

39191 

BH00766EBUl 

11.50-11.75 feet (Bedrock) 

Data Available: 

Grain Size Analysis (Sieve and Hydrometer Test) Data 

a r/ Atterberg Limits Test Data 

- d Specific Gravity Test Data 

- MoistureDensity and Back-pressure Permeability (Triaxial Compression Test) Data 

- Core Sample Photograph 



MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 

MOISTURE DATA 

HYGROSCOPIC 

NATURAL 

Wt. Wet Soil 8 Pan (9) 
Wt. Dry Soil 8 Pan (g) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
Moisture Content % 

391 91 SAMPLED 11-14-91 KM,MC 
11.50 - 11.75 FT DATE TESTED 1-16-92 M U  
BH00766EBUl WASH SIEVE YeS 
EGBGROCKY FIATS DRY SIEVE No 

Yes 

No 

Wt. Hydrom. Sample Wet (9) 
Wt. Hydrom. Sample Dry (9) 

Sieve 
Number 
(Size) 

11D" 
314" 
318" 
#4 
#I 0 

57.66 
57.21 
0.45 
3.73 
53.48 

0.8 

60.00 
59.50 

WASH SIEVE ANALYSIS 

Wt. Total Sample 

Weight of + #l 0 

Weight of + #10 

Weight of - #10 

Weight of - #10 

Wt. Total Sample 

wet (9) 60.00 

Before Washing (9) 0.00 

After Washing (g) 0.00 

wet (9) 60.00 

Dry (9) 59.50 

Dry (9) 59.50 

Calc. wt. "w' (9) 59.50 
Calc. Mass + #10 0.00 

Pan Indiv. Indiv. Cum. Cum. % 
Weight Wt. + Pan Wt. wt. % Finer 

(9) (9) Retain. Retain. Retain. By Wt. 

0.00 0.00 0.00 0.00 0.0 100.0 
0.00 0.00 0.00 0.00 0.0 100.0 
0.00 0.00 0.00 0.00 0.0 100.0 
0.00 0.00 0.00 0.00 0.0 100.0 
0.00 0.00 0.00 0.00 0.0 100.0 

120 1.31 1.33 0.02 0.02 0.0 100.0 
#40 1.43 1.44 0.01 0.03 0.1 99.9 
#60 1.31 1.33 0.02 0.05 0.1 99.9 
#loo 1.30 1.31 0.01 0.06 0.1 99.9 
#200 1.29 4.37 3.08 3.14 5.3 94.7 

ADVANCED TERRA TESTING, INC. 



CLIENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Moisture: 
HYGROSCOPIC 
NATURAL 
Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. of Pan Only (9) 

Sieve: 
Wt. Total Sample 

Weight of + #10 
Before Washing (9) 
Weight of + #lo 
After Washing (9) 
Weight of - #lo 

Wet (9) 

Wet (9) 

Hydrometer: 
Hydrometer # 
Sp. Gr. of Soil 
Value of ‘a’ 
Deflocculant 
Defloc. Corr’n 
Meniscus Corr’n 

Temp., Deg. C 
Temp. Coef. K 
Wt. Wet Hydrom. Samp 
% of Total Sample 

EBASCO 
2031 -05 

391 91 

BH00766EBUl 
EG&G/ROCKY FIATS 

11.50 - 11.75 FT 

11-14-91 Kh4,MC 
1-1 6-92 M U  
Yes 
N O  

Yes 
No 

57.660 
57.21 0 
3.730 

60.00 

0.00 

0.00 

60.00 

ASTM 152 H 
2.640 
1.002 

4.000 
-1 .000 

Sodium Hexametaphosphate 

21.000 
0.01 352 

60.000 
1 00.0 
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HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT EBASCO 

BORING NO. 391 91 

SAMPLE NO. BH00766EBU1 
SOIL DESCR. EG&G/ROCKY FLATS 

DEPTH 11.50 - 11.75 FT 

Hydrometer # ASTM 152 H 
Sp. Gr. of Soil 2.640 
Value of "a' 1.002 
Deflocculant Sodium Hexametaphosphate 
Defloc. Corr'n 4.000 
Meniscus Corr'n -1 .ooo 

T 
Elapsed ometer Reading % 

Time Original Corrected Total 
(min) 'R" 100Ra/W Sample 

0.0 
0.5 
1 .o 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1440.0 

- 
55.00 
49.50 
44.50 
40.00 
37.50 
35.00 
33.50 
32.00 
29.00 
24.50 

- 
50.00 
44.50 
39.50 
35.00 
32.50 
30.00 
28.50 
27.00 
24.00 
19.50 

Grain Diameter = K*(SQRT(Ul)) 

- - 
84.2 84.2 
74.9 74.9 
66.5 66.5 
58.9 58.9 
54.7 54.7 
50.5 50.5 
48.0 48.0 
45.5 45.5 
40.4 40.4 
32.8 32.8 

JOB NO. 2031 -05 

SAMPLED 11 -14-91 KM,MC 
DATE TESTED 1-16-92 TNU 
WASH SEVE YeS 
DRY SIEVE No 

Temp., Deg. C 21.000 
Temp. Coef. K 0.01 352 
Wt. Dry Sample 'W" 59.499 
% of Total Sample 100.0 

Effecitve Grain 
Depth Diameter 
L (mm) 

L 

7.27 
8.17 
8.99 
9.73 

10.14 
10.55 
10.80 
11.04 
? 1.53 
12.27 

- 
0.051 6 
0.0387 
0.0287 
0.01 89 
0.01 11 
0.0080 
0.0057 
0.0041 
0.0029 
0.0012 

ADVANCED TERRA TESTING, INC. 



ATTERBERG L I M I T S  TEST D A T A  
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Appendix A2 
Geotechnical Data 

Borehole Number. 

Sample Number: 

Sample Depth: 

INDEX OF GEOTECHNICAL DATA 

39191 

BH00765EBUl 

11.75-12.00 feet (Bedrock) 

Data Available: 

- Grain Size Analysis (Sieve and Hydrometer Test) Data 

- Atterberg Limits Test Data 

- Specific Gravity Test Data 

& MoistureDensity and Back-pressure Permeability (Triaxial Compression Test) Data 

- d Core Sample Photograph 

@ 

OUl Phase IU RFl/RI Report 



PERMEABILITY TEST - BACK PRESSURE CONSTANT HEAD 

CLIENT EBASCO 

BORING NO, 391 91 
DEPTH 11.75-12.OOFT 
SAMPLE NO. BH00765EBUl 
SOIL DESCR. I 

TEST TYPE W b P  
CONF. PRES. PSF 1152 

MOISTUREDENSIN 
DATA 

Wt. Soil + Moisture (9) 
Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
Moisture Content % 
Wet Density PCF 
Dry Density PCF 

Init. Diameter (in) 
Init. Area (sq in) 
Init. Height (in) 
Vol. Bef. Consol. (w ft) 
Vol. After Consol. (cu ft) 
Effective Porosity % 
Constant Head (PSI) 

Time 

Min 

934.0 
1446.0 
1454.0 
1504.0 
1443.0 
1369.0 
1396.0 
1464.0 
1408.0 
1457.0 

Time Init. 

SeC cc 
Burette 

56040 49.8 
86760 47.0 
87240 41.8 
90240 37.3 
86580 33.1 
821 40 49.9 
83760 45.2 
87840 41.2 
84480 37.3 

BEFORE 
TEST 

443.4 
452.9 
405.3 
47.5 
9.5 

395.9 
12.0 

138.9 
124.0 

2.388 
4.479 
2.71 5 

0.00704 
0.00640 

31.82 
2.00 

Final 
Burette 

cc 

47.0 
41.8 
37.3 
33.1 
29.3 
45.2 
41.2 
37.3 
33.9 

87420 33.9 30.5 

AFTER 
TEST 

453.6 
463.1 
405.3 

57.7 
9.5 

395.9 
14.6 

156.1 
136.3 

(cm) 
(sq an) 

(cm) 

(cm) 

Head 
Corr. 
cc 

16.8 
21.1 
26.3 
31 .O 
35.3 
17.7 
22.4 
26.7 
30.6 
34.2 

JOB NO. 2031 -05 

SAMPLED 11 -14-91 Kh4 
TEST STARTED 01 -09-92 D W  
TEST FINISHED 
SETUP NO. 11s 
SATURATED TEST Yes 
AT FIELD MOIST. No 

01 -24-92 

6.066 
28.897 
6.896 

140.79 

Permeability 
k 

cmlsec 

1.1 E-07 
1.3E-07 
1.2E-07 
1.1E-07 
1.1 E-07 
1.2E-07 
1.1 E-07 
1 . E 4 7  
9.5E08 
9.5E-08 

ADVANCED TERRA TESTING, INC. 



CLIENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
TEST STARTED 
TEST RNISHED 
SETUP NO. 
TEST TYPE 
CONF. PRES. PSF 
SATURATED TEST 
AT FIELD MOIST. 
Wt Soil & Moist bt 
Wt Soil & Moist at 
Wt. Dry Soil & Pan 
wt. of Pan Only (g) 

Consol Info: 
Init. Diameter in. 
Initial Height in. 
Vol. change (sat. con.) CC 

Height Change in. 
cell Exp. 

Test info: 
Pore pres @ begin. psi 
Strain Rate 
Piston Con. c o n  
Constant Head (PSI) 

EBASCO 
2031 -05 

391 91 

BH00765EBUl 
11.75-12.OOFT 

I 

11 -1 4-91 KM 
01 -09-92 DCW 
01 -24-92 
11s 
W b P  

1152 
Yes 
No 

443.41 0 
453.600 
405.320 

9.450 

2.388 
2.71 5 

38.900 
21.000 
0.006 

69.000 
0.003 
0.000 
2.000 



TRlAXAL COMPRESSION TEST DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 391 91 
DEPTH 11.75-12.OOfT 
SAMPLE NO. BH00765EBUl 
SOIL DESCR. - 
TESTTYPE W b P  
CONF. PRES. PSF 

cell Back 
Pres. Pres. 
(PSI) (PSI) 

40.0 38.0 
50.0 48.0 
60.0 58.0 
70.0 68.0 
80.0 

SAMPLED 1 1  -14-91 KM 
TEST STARTED 01 -09-92 DCW 
TEST FINISHED 01 -24-92 
SETUP NO. 115 
SATURATED TEST Yes 

1152 AT FIELD MOIST. No 

SATURATlON DATA 

Burette 
Reading 
(CC) 

Close 
0.1 
14.9 
19.8 
24.7 
27.8 

Pore 
Pressure 
(PSI) Change B 

Open Close Open 
13.5 
16.9 38.6 47.5 8.9 0.89 
21.7 48.5 57.7 9.2 0.92 
26.5 58.7 68.0 9.3 0.93 
27.9 68.6 78.1 9.5 0.95 

CONSOLIDATION DATA 

Elapsed 
Time 
(Min) 

0.00 
0.25 
0.5 

1 
2 
4 
9 
16 
30 
60 
120 
240 
360 

Initial Height (in) 
Height Change (in) 
Ht. After Cons. (in) 
Initial Area (sq in) 
Area After Cons. (sq in) 

SQRT 
Time 
(Min) 

0.00 
0.50 
0.71 
1 .OO 
1.41 
2.00 
3.00 
4.00 
5.48 
7.75 
10.95 
15.49 
18.97 

2.71 5 
0.006 
2.709 
4.479 
4.086 

Burette Volume 
Reading Defl. 
(CC) 

27.80 0.00 
29.50 -1.70 
29.65 -1.85 
29.85 -2.05 
30.1 0 -2.30 
30.30 -2.50 
30.63 -2.82 
30.80 -3.00 
31 .OO -3.20 
31.15 -3.35 
31.30 -3.50 
31.55 -3.75 
31.70 -3.90 

Init. Vol. (CC) 199.30 

CellEXp. (CC) 21 .oo 
Vol. Change (CC) 38.90 

Net Change (CC) 17.90 
Cons. Vol. (CC) 181.40 

ADVANCED TERRA TESTING, INC. 
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TRIAXAL COMPRESSION TEST DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
TEST TYPE 
CONF. PRES. PSF 

Init. Ht. (in) 
Consol. Ht. (in) 
BackPres. PSI 

Axial Axial 
Load Load 
Lbs. PSF 

0.0 0 
125.0 4406 
165.0 5816 
187.0 6591 
193.0 6803 
190.0 6697 
185.0 6521 
180.0 6344 
176.0 6203 
172.0 6062 
167.0 5886 
151.0 5322 
140.0 4934 
139.0 4899 
150.0 5287 
157.5 5551 
164.5 5798 
175.0 6168 
149.0 5252 
140.0 4934 
140.0 4934 

391 91 

BH00765EBUl 
1 1.75 - 1 2.00 FT 

- 
W b P  

1152 

2.71 5 
2.709 
69.0 

SAMPLED 
TEST STARTED 
TEST FINISHED 
SETUP NO. 
SATURATED TEST 
AT FIELD MOIST. 

Init. Area (sq in) 
Consol. Area (sq in) 
Strain Rate (inlmin) 

Delta Axial Area Dev. Pore Detta 
Ht. % Final Stress Pres. Pres. 
In. Strain Sq In. PSF PSI PSF 

0.00 
0.01 
0.02 
0.03 
0.04 
0.05 
0.06 
0.07 
0.08 
0.09 
0.1 0 
0.1 5 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 

0.00 4.086 
0.37 4.101 
0.74 4.116 
1.11 4.131 
1.48 4.147 
1.85 4.162 
2.21 4.178 
2.58 4.194 
2.95 4.210 
3.32 4.226 
3.69 4.242 
5.54 4.325 
7.38 4.411 
9.23 4.501 

11.07 4.594 
12.92 4.692 
14.77 4.793 
16.61 4.899 
18.46 5.010 
20.30 5.126 

0 
481 2 
6328 
7145 
7347 
7206 
6990 
6775 
6600 
6425 
621 4 
551 1 
501 0 
4875 
51 54 
5299 
541 8 
5639 
4695 
431 1 

69.00 0.0 
49.50 -2808.0 
50.00 -2736.0 
51 .OO -2592.0 
54.50 -2088.0 
56.80 -1 756.8 
57.00 -1 728.0 
57.40 -1 670.4 
57.60 -1641.6 
57.70 -1627.2 
57.80 -1612.8 
57.80 -1 61 2.8 
57.80 -1 61 2.8 
57.80 -1 61 2.8 
57.80 -1612.8 
58.00 -1584.0 
58.40 -1 526.4 
58.70 -1 483.2 
59.20 -141 1.2 
59.50 -1368.0 

0.60 22.15 5.248 4211 59.70 -1339.2 

Sigma 
3 

PSF 

1152 
3960 
3888 
3744 
3240 
2909 
2880 
2822 
2794 
2779 
2765 
2765 
2765 
2765 
2765 
2736 
2678 
2635 
2563 
2520 
2491 

11-14-91 KM 
01 -09-92 DCW 
01 -24-92 
11s 
YeS 
No 

4.479 
4.086 
0.003 

Sigma Eff. 
1 Stress 

PSF Ratio 

0 
8772 

10216 
10889 
10587 
10115 
9870 
9598 
9393 
9204 
8979 
8276 
7775 
7640 
791 9 
8035 
8096 
8274 
7258 
6831 
6703 

0.00 
2.22 
2.63 
2.91 
3.27 
3.48 
3.43 
3.40 
3.36 
3.31 
3.25 
2.99 
2.81 
2.76 
2.86 
2.94 
3.02 
3.14 

ADVANCED TERRA TESTING, INC. 



CORE PHOTOGRAPH 

39191 
BH00765EBUI 

11.75- 12.00 foot depth interval 

Confining Pressure ( CF3 )=1152 pounds per square foot 



Appendix A2 
Geotechnical Data 

INDEX OF GEOTECHNICAL DATA 

Borehole Numbec 39191 

Sample Number: BH00775EBU1 

Sample Depth: 42.00-42.25 feet (Bedrock) 

Data Available: 

Grain Size Analysis (Sieve and Hydrometer Test) Data 

& Atterberg Limits Test Data 

- d Specific Gravity Test Data 

- MoistureDensity and Back-pressure Permeability (Triaxial Compression Test) Data 

- Core Sample Photograph 



MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT EBASCO 

BORING NO. 391 91 
DEPTH 42.00 - 42.25 FT 
SAMPLE NO. BH00775EBUl 
SOIL DESCR. EG&G/ROCKY FLATS 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil 8 Pan (9) 52.1 7 
Wt. Dry Soil & Pan (9) 51.78 
Wt. Lost Moisture (9) 0.39 
Wt. of Pan Only (9) 3.60 
Wt. of Dry Soil (9) 48.1 8 
Moisture Content % 0.8 

Wt. Hydrom. Sample Wet (9) 
Wt. Hydrom. Sample Dry (9) 

60.00 
59.52 

Sieve 
Number 
(Size) 

11R" 
314" 
318" 
#4 
# lo  

#20 
#40 
#60 
#loo 
#200 

JOB NO. 2031 -05 

SAMPLED 11 -20-91 KM,N 
DATE TESTED 1-16-92 M U  
WASH SIEVE YeS 
DRY SIEVE No 

WASH SIEVE ANALYSIS 

Wt. Total Sample 

Weight of + #10 

Weight of + #10 

Weight of - #lo 
Weight of - #I 0 

Wt. Total Sample 

wet (9) 60.00 

Before Washing (9) 0.00 

After Washing (9) 0.00 

Wet (9) 60.00 

Dry (g) 59.52 

Dry (9) 59.52 

Calc. wt. 'W" (g) 59.52 
Calc. Mass + # lo  0.00 

Pan Indiv. Indiv. Cum. Cum. % 
Weight Wt. + Pan Wt. Wt. % Finer 

(9) (9) Retain. Retain. Retain. By Wt. 

0.00 0.00 0.00 0.00 0.0 100.0 
0.00 0.00 0.00 0.00 0.0 100.0 
0.00 0.00 0.00 0.00 0.0 100.0 
0.00 0.00 0.00 0.00 0.0 100.0 
0.00 0.00 0.00 0.00 0.0 100.0 

1.31 1.32 0.01 0.01 0.0 100.0 
1.31 1.33 0.02 0.03 0.1 99.9 
1.31 1.33 0.02 0.05 0.1 99.9 
1.31 1.33 0.02 0.07 0.1 99.9 
1.32 2.1 8 0.86 0.93 1.6 98.4 

ADVANCED TERRA TESTING, INC. 



CLIENT 
JOB NO. 

EBASCO 
2031 -05 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Moisture: 
HYGROSCOPIC 
NATURAL 
Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. of Pan Only (9) 

Sieve: 
Wt. Total Sample 

Weight of + #lo 
Before Washing (g) 
Weight of + #lo 
After Washing (9) 
Weight of - #lo  

Wet (9) 

Wet (9) 

Hydrometer: 
Hydrometer # 
Sp. Gr. of Soil 
Value of "a" 
Deflocculant 
Defloc. Corr'n 
Meniscus Corr'n 

Temp., Deg. C 
Temp. Coef. K 
Wt. Wet Hydrom. Samp 
% of Total Sample 

391 91 
42.00 - 42.25 FT 
BH00775EBUl 
EG&G/ROCKY FLATS 
11-20-91 KM,N 
1-1 6-92 M U  
YeS 
No 

Yes 
No 

52.1 70 
51.780 
3.600 

60.00 

0.00 

0.00 

60.00 

ASTM I52 H 
2.760 
0.978 

4.000 
-1 .ooo 

Sodium Hewmetaphosphate 

21 .ow 
0.01 305 
60.000 
100.0 
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CLIENT EBASCO 

HYDROMETER ANALYSIS - SEDIMENTATION DATA 

BORING NO. 391 91 

SAMPLE NO. BH00775EBU1 
SOIL DESCR. EG&G/ROCKY FLATS 

DEPTH 42.00 - 42.25 FT 

Hydrometer # 
Sp. Gr. of Soil 2.760 
Value of 'a' 0.978 
Deflocculant Sodium Hexametaphosphate 
Defloc. Corr'n 4.000 
Meniscus Con'n -1 .000 

ASTM 1 52 H 

T 
Elapsed ometer Reading 

Time Original Conected 
(min) "R" l O O R a / w  

0.0 
0.5 
1 .o 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1440.0 

- 
58.00 
53.00 
46.50 
39.00 
33.00 
31 S O  
29.00 
27.50 
25.75 
22.00 

I 

53.00 
48.00 
41.50 
34.00 
28.00 
26.50 
24.00 
22.50 
20.75 
17.00 

Grain Diameter = K*(SQRT(VT)) 

87.1 
78.9 
68.2 
55.9 
46.0 
43.5 
39.4 
37.0 
34.1 
27.9 

JOB NO. 2031 0 5  

SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY SIEVE 

Temp., Deg. C 
Temp. Coef. K 
Wt. Dry Sample 'W" 
% of Total Sample 

% Effecitve Grain 
Total Depth Diameter 

Sample L (mm) 

- 
87.1 
78.9 
68.2 
55.9 
46.0 
43.5 
39.4 
37.0 
34.1 
27.9 

- 
6.78 
7.60 
8.66 
9.89 

10.88 
11.12 
11.53 
11.78 
12.07 
12.68 

- 
0.0481 
0.0360 
0.0272 
0.01 e4 
0.01 11 
0.0079 
0.0057 
0.0041 
0.0029 
0.0012 

11 -20-91 KM,N 
1-16-92 M U  
YeS 
No 

21 .OOo 
0.01 305 
59.51 8 
1 00.0 

ADVANCED TERRA TESTING, INC. 
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Appendix A2 
Geotechnical Data 

Borehole Number 

Sample Number: 

Sample Depth: 

INDEX OF GEOTECHNICAL DATA 

39191 

BH00774EBUl 

42.25-42.50 feet (Bedrock) 

Data Available: 

Grain Size Analysis (Sieve and Hydrometer Test) Data 

Atterberg Limits Test Data 

Specific Gravity Test Data 

MoistureDensity and Back-pressure Permeability (Triaxial Compression Test) Data 

Core Sample Photograph 



PERMEABILITY TEST - BACK PRESSURE CONSTANT HEAD 

CLIENT EBASCO 

BORING NO. 391 91 
DEPTH 42.25 - 42.50 FT 
SAMPLE NO. BH00774EBU1 
SOIL DESCR. - 
TESTTYPE W b P  
CONF. PRES. PSF 

MOISNRE/DENSIN 
DATA 

Wt. Soil + Moisture (9) 
Wt. Wet Soil & Pan (g) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (g) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
Moisture Content % 
Wet Density PCF 
Dry Density PCF 

Init. Diameter (in) 
Init. Area (sq in) 
Init. Height (in) 
Vol. Bef. Consol. (w rt) 
Vol. After Consol. (w fl) 
Effective Porosity % 
Constant Head (PSI) 

Time 

Min 

308.0 
357.0 
591 .O 
838.0 
41 6.0 
474.0 
61 5.0 
648.0 
498.0 
507.0 

Time 

1152 

BEFORE 
TEST 

356.7 
365.2 
31 7.1 
48.1 
8.6 

308.5 
15.6 

126.9 
109.8 

2.397 
4.51 3 
2.373 

0.00620 
0.00605 

41.09 
2.00 

Init. Final 
Burette Burette 

Sec cc cc 

18480 
21420 
35460 
50280 
24960 
28440 
36900 
38880 
29880 
30420 

49.9 24.5 
49.8 22.0 
49.6 11.9 
49.8 4.8 
50.0 23.1 
49.9 21.5 
49.9 16.9 
48.9 16.8 
49.8 24.0 
49.6 23.3 

AFTER 
TEST 

379.0 
387.5 
31 7.1 
70.4 
8.6 

308.5 
22.8 

138.0 
112.4 

(cm) 
(sq an) 

(cm) 

(cm) 

Head 
Corr. 
cc 

28.9 
30.3 
35.8 
39.5 
29.6 
30.5 
33.0 
33.5 
29.2 
29.7 

JOB NO. 2031 -05 

SAMPLED 11 -20-91 Kh4 
TEST STARTED 01 69-92 DCW 
TEST FINISHED 01 -25-92 
SETUP NO. 12s 
SATURATED TEST Yes 
AT flELD MOIST. No 

6.088 
29.115 
6.027 

140.79 

Permeability 
k 

cm/sec 

2.5E-06 
2.4E-06 
2.1E-06 
1 BE46 
2.oE-06 
1.9E-06 
1 .E46 
1.6E-06 
1.6E-06 
1.6E-06 

ADVANCED TERRA TESTING, INC. 



CLIENT 
JOB NO. 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
TEST STARTED 
TEST FINISHED 
SETUP NO. 
TEST TYPE 
CONF. PRES. PSF 
SATURATED TEST 
AT FIELD MOIST. 
Wt Soil & Moist bt 
Wt Soil & Moist at 
Wt. Dry Soil & Pan 
Wt. of Pan Only (9) 

Consol Info: 
Init. Diameter in. 
initial Height in. 
Vol. change (sat. con.) CC 
cell Exp. 
Height Change in. 

Test info: 
Pore pres @ begin. psi 
Strain Rate 
Piston Con. ccln 
Constant Head (PSI) 

EBASCO 
2031 4 5  

391 91 

BH00774EBUl 
42.25 - 42.50 F f  

- 
11-20-91 Kfd 
01 49-92 DCW 
01 -25-92 
12s 

W b P  
1152 

YeS 
No 
356.650 
378.950 
31 7.090 

8.570 

2.397 
2.373 

24.600 
20.500 
0.039 

69.000 
0.003 
0.000 
2.000 



TRIAXAL COMPRESSION TEST DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
TEST TYPE 
CONF. PRES. PSF 

cell Back 
Pres. Pres, 
(PSI) (PSI) 

40.0 38.0 
50.0 48.0 
60.0 58.0 
70.0 68.0 
80.0 

391 91 

BH00774EBUl 
42.25 - 42.50 FT 

- 
W b P  

1152 

SATURATION DATA 

SAMPLED 11 -20-91 KM 
TEST STARTED 01 -09-92 DCW 
TEST FINISHED 01 -25-92 
SETUP NO. 12s 
SATURATED TEST Yes 
AT FIELD MOIST. NO 

Burette Pore 
Reading Pressure 
(CC) (PSI) Change B 

Close Open Close Open 
-0.2 14.4 
8.3 10.4 38.6 47.4 8.8 0.88 

10.7 12.7 48.3 57.5 9.2 0.92 
13.2 15.0 58.5 67.9 9.4 0.94 
15.2 15.3 68.5 78.2 9.7 0.97 

CON SOLID AT1 ON DATA 

Elapsed 
Time 
(Min) 

0.00 
0.25 
0.5 

1 
2 
4 
9 

16 
30 
60 

120 
240 
360 

Initial Height (in) 
Height Change (in) 
Ht. After Cons. (in) 
Initial Area (sq in) 
Area After Cons. (sq in) 

SQRT 
Time 
(Min) 

0.00 
0.50 
0.71 
1 .00 
1.41 
2.00 
3.00 
4.00 
5.48 
7.75 

10.95 
15.49 
18.97 

2.373 
0.039 
2.334 
4.51 3 
4.481 

Burette Volume 
Reading Defl. 
(CC) (cc) 

15.20 0.00 
17.40 -2.20 
17.75 -2.55 
18.1 0 -2.90 
18.48 -3.28 
18.78 -3.57 
19.08 -3.88 
19.20 4.00 
19.38 -4.1 8 
19.48 4.28 
19.58 4.38 
19.63 4.43 
19.68 -4.48 

Init. Vol. (CC) 175.51 
Vol. Change (CC) 24.60 
CellEXp. (CC) 20.50 
Net Change (CC) 4.10 
Cons. Vol. (CC) 171.41 

ADVANCED TERRA TESTING, INC. 
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TRIAXAL COMPRESSION TEST DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 391 91 SAMPLED 11-20-91 KM 
01 -09-92 DCW DEPTH 42.25 - 42.50 FT TEST STARTED 

SAMPLE NO. BH00774EBU1 TEST FINISHED 01 -25-92 
SOIL DESCR. - SETUP NO. 12s 
TEST TYPE W b P  SATURATED TEST Yes 
CONF. PRES. PSF 1152 AT FIELD MOIST. No 

Init. Ht (in) 
Consol. Ht. (in) 
Back Pres. PSI 

2.373 
2.334 
69.0 

Init. Area (sq in) 
Consol. Area (sq in) 
Strain Rate (inlmin) 

Axial Axial Delta Axial Area Dev. Pore DeRa 
Load Load 
Lbs. PSF 

0.0 0 
125.0 4017 
165.0 5303 
187.0 6010 
193.0 6202 
190.0 6106 
185.0 5945 
180.0 5785 
176.0 5656 
172.0 5528 
167.0 5367 
151.0 4853 
140.0 4499 
139.0 4467 
150.0 4821 
157.5 5062 
164.5 5287 
175.0 5624 
149.0 4788 
140.0 4499 
140.0 4499 

Ht. % Final Stress Pres. Pres. 
In. Strain Sq In. PSF PSI PSF 

0.00 
0.01 
0.02 
0.03 
0.04 
0.05 
0.06 
0.07 
0.08 
0.09 
0.10 
0.15 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 

0.00 
0.43 
0.86 
1.29 
1.71 
2.14 
2.57 
3.00 
3.43 
3.86 
4.28 
6.43 
8.57 

10.71 
12.85 
15.00 
17.14 
19.28 
21.42 
23.56 

4.481 
4.500 
4.520 
4.539 
4.559 
4.579 
4.599 
4.61 9 
4.640 
4.661 
4.681 
4.789 
4.901 
5.01 8 
5.142 
5.271 
5.408 
5.551 
5.702 
5.862 

0 
4028 
5294 
5974 
61 39 
601 8 
5834 
5651 
5501 
5352 
51 73 
4573 
4143 
401 7 
4231 
4333 
441 2 
4572 
3789 
3463 

69.00 0.0 
49.50 -2808.0 
50.00 -2736.0 
51 .OO -2592.0 
54.50 -2088.0 
56.80 -1 756.0 
57.00 -1 728.0 
57.40 -1 670.4 
57.60 -1641.6 
57.70 -1627.2 
57.80 -1 61 2.8 
57.80 -1 61 2.8 
57.80 -1612.8 
57.80 -1 61 2.8 
57.80 -1 61 2.8 
58.00 -1584.0 
58.40 -1526.4 
58.70 -1 483.2 
59.20 -1 41 1.2 
59.50 -1368.0 

0.60 25.71 6.031 3366 59.70 -1339.2 

Sigma 
3 

PSF 

1152 
3960 
3888 
3744 
3240 
2909 
2880 
2822 
2794 
2779 
2765 
2765 
2765 
2765 
2765 
2736 
2678 
2635 
2563 
2520 
2491 

4.513 
4.481 
0.003 

Sigma Eff. 
1 Stress 

PSF Ratio 

0 
7988 
91 82 
971 8 
9379 
8926 
871 4 
8473 
8295 
81 31 
7938 
7338 
6908 
6782 
6996 
7069 
7090 
7207 
6352 
5983 
5857 

0.00 
2.02 
2.36 
2.60 
2.89 
3.07 
3.03 
3.00 
2.97 
2.93 
2.87 
2.65 
2.50 
2.45 
2.53 
2.58 
2.65 
2.73 

ADVANCED TERRA TESTING, INC. 



CORE PHOTOGRAPH 

39191 
BHO 07 74EBUI 

42.25-42.50 foot depth interval 
Confining Pressure ( 6 3  )=1152 pounds per square foot  



Appendix A2 
Geotechnical Data 

Borehole Number 

Sample Number: 

Sample Depth: 

INDEX OF GEOTECHNICAL DATA 

39691 

BHOOS66EBUl 

5.00-5.25 feet (Alluvium) 

Data Available: 

& Grain Size Analysis (Sieve and Hydrometer Test) Data 

d Atterberg Limits Test Data 

- d Specific Gravity Test Data 

- Moisture/Density and Back-pressure Permeability (Triaxial Compression Test) Data 

- Core Sample Photograph 

a -  



MECHANICAL ANALYSIS - SIEVE TEST DATA 

CLIENT EBASCO JOB NO. 2031 -05 

BORING NO. 39691 SAMPLED 11 -25-91 BP,KH 
DEPTH 5.00 - 5.25 FT DATE TESTED 1-1 6-92 M U  
SAMPLE NO. BH00866EBUl WASH SIEVE YeS 
SOIL DESCR. EG&G/ROCKY FIATS DRY SIEVE No 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil L Pan (9) 
Wt. Dry Soil 8 Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (g) 
Wt. of Dry Soil (g) 
Moisture Content % 

Wt. Hydrom. Sample Wet (9) 
Wt. Hydrom. Sample Dry (9) 

Sieve 
Number 
(Size) 

1 1 R "  
314" 
318" 
#4 
#10 

32.42 
32.21 
0.21 
3.80 
28.41 
0.7 

60.00 
59.56 

Wt. Total Sample 

Weight of + #lo 
Before Washing (9) 
Weight of + #10 
After Washing (9) 
Weight of - #10 

Weight of - #10 

Wt. Total Sample 

Wet (9) 

Wet (9) 

Dry (9) 

Dry (B) 

Calc. Wt. 'W" (9) 
Calc. Mass + #lo 

% 
Weight Wt. + Pan Wt. wt. % Finer 

Cum. Cum. Pan Indiv. Indiv. 

(9) (9) Retain. Retain. Retain. By Wt. 

0.00 0.00 0.00 0.00 0.0 100.0 
0.00 0.00 0.00 0.00 0.0 100.0 
0.00 0.00 0.00 0.00 0.0 100.0 
0.00 0.00 0.00 0.00 0.0 100.0 
0.00 1.67 1.67 1.67 0.4 99.6 

#20 1.31 1.96 0.65 0.65 1.5 98.5 
#40 1.29 2.32 1.03 1.68 3.2 96.8 
#60 1.31 2.39 1.08 2.76 5.0 95.0 
#loo 1.31 6.12 4.81 7.57 13.0 07.0 
moo 1.32 10.30 8.98 16.55 28.1 71.9 

452.1 1 

3.1 9 

1.67 

448.92 

447.1 3 

448.80 

59.78 
0.22 

ADVANCED TERRA TESTING, INC. 



CLIENT 
JOB NO. 

EBASCO 
2031 -05 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
DATE TESTED 
WASH SIEVE 
DRY S I N E  

Moisture: 
HYGROSCOPIC 
NATURAL 
Wt. Wet Soil 8 Pan (9) 
Wt. Dry Soil 8 Pan (9) 
Wt. of Pan Only (9) 

Sieve: 
Wt. Total Sample 

Weight of + # l o  
Before Washing (9) 
Weight of + # l o  
After Washing (9) 
Weight of - # l o  

Wet (9) 

Wet (9) 

Hydrometer: 
Hydrometer # 
Sp. Gr. of Soil 
Value of 'a" 
Deflocculant 
Defloc. Corr'n 
Meniscus Corr'n 

Temp., Deg. C 
Temp. Coef. K 
Wt. Wet Hydrom. Samp 
% of Total Sample 

39691 

BH00866EBUl 
EGBGIROCKY FLATS 

5.00 - 5.25 FT 

11 -25-91 BP,KH 
1-1 6-92 TNU 
YeS 
No 

Yes 
No 

32.420 
32.21 0 
3.800 

452.1 1 

3.19 

1.67 

448.92 

ASTM 152 H 
2.71 0 
0.988 

Sodium Hexametaphosphate 
4.500 

-1 .ooo 

22.000 
0.01 308 
60.000 
100.0 
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HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT EBASCO 

BORING NO. 39691 

SAMPLE NO. BH00866EBUl 
SOIL DESCR. EG&G/ROCKY FLATS 

DEPTH 5.00 - 5.25 FT 

Hydrometer # ASTM 152 H 
Sp. Gr. of Soil 2.71 0 
Value of 'a' 0.988 
Deflocculant Sodium Hewmetaphosphate 
Defloc. Corr'n 4.500 
Meniscus Corr'n -1.000 

JOB NO. 2031 -05 

SAMPLED 11 -25-91 BP,KH 
DATE TESTED 1-1 6-92 TNU 
WASH SIEVE YeS 
DRY SIEVE No 

Temp., Deg. C 22.000 
Temp. Coef. K 0.01 308 
Wt. Dry Sample 'W" 59.782 
% of Total Sample 100.0 

T 
Elapsed ometer Reading % Effecitve Grain 

Time Original Corrected Total Depth Diameter 
(min) 'R" lOwCaW Sample L (mm) 

0.0 
0.5 
1 .o 
2.0 
5.0 
15.0 
30.0 
60.0 
120.0 
250.0 
1440.0 

- 
45.50 
42.00 
40.50 
39.00 
38.00 
36.50 
34.50 
31 .SO 
28.50 
22.00 

- 
40.00 
36.50 
35.00 
33.50 
32.50 
31 .OO 
29.00 
26.00 
23.00 
16.50 

- I 

66.1 66.1 8.83 
60.3 60.3 9.40 
57.8 57.8 9.65 
55.4 55.4 9.89 
53.7 53.7 10.06 
51.2 51.2 10.30 
47.9 47.9 10.63 
43.0 43.0 11.12 
38.0 38.0 11.62 
27.3 27.3 12.68 

- 
0.0550 
0.0401 
0.0287 
0.01 84 
0.01 07 
0.0077 
0.0055 
0.0040 
0.0028 
0.0012 

Grain Diameter = K*(SQRT(VT)) 

ADVANCED TERRA TESTING, INC. 



D E T E R M I N A T I J N  

N U U B E R  O f  RINGS 
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Appendix A2 
Geotechnical Data 

Borehole Number: 

Sample Number: 

Sample Depth: 

INDEX OF GEOTECHNICAL DATA 

39691 

BHOOS65EBUl 

5.25-5.50 feet (Alluvium) 

Data Available: 

- Grain Size Analysis (Sieve and Hydrometer Test) Data 

- Atterberg Limits Test Data 

- Specific Gravity Test Data 

& MoistureDensity and Back-pressure Permeability (Triaxial Compression Test) Data 

d Core Sample Photograph 



PERMEABILITY TEST - BACK PRESSURE CONSTANT HEAD 

CLIENT EBASCO 

BORING NO. 39691 
DEPTH 5.25 - 5.50 FT 
SAMPLE NO. BH00865EBUl 
SOIL DESCR. SS LINER 

CONF. PRES. PSF 1152 
TESTTYPE W b P  

MOISNRE/DENSIlY 
DATA 

Wt. Soil t Moisture (9) 
Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (g) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (8) 
Wt. of Dry Soil (9) 
Moisture Cuntenf % 
Wet Density PCF 
Dry Density PCF 

Init. Diameter (in) 
Init. Area (sq in) 
Init. Height (in) 
Vol. Bef. Consol. (cu ft) 
Vol. After Consol. (cu ft) 
Effective Porosity % 
Constant Head (PSI) 

Time Time 

Min SeC 

875.0 52500 
673.0 40380 
788.0 47280 
679.0 40740 
783.0 46980 
1319.0 79140 
601.0 36060 
851.0 51060 
586.0 35160 
742.0 44520 

Init. 
Burette 

cc 

49.9 
50.2 
49.7 
49.8 
49.9 
49.9 
49.6 
50.2 
49.6 
50.1 

BEFORE 
TEST 

372.3 
381.6 
326.4 
55.1 
9.3 

31 7.2 
17.4 
128.6 
109.5 

2.368 
4.404 
2.505 

0.00638 
0.00607 
36.32 
2.00 

Final 
Burette 
cc 

28.0 
32.3 
29.5 
32.2 
31.2 
20.9 
35.2 
30.8 
35.3 
32.8 

AFTER 
TEST 

379.6 
388.8 
326.4 
62.4 
9.3 

31 7.2 
19.7 

1 37.9 
11 5.3 

(cm) 
(sq an) 

(cm) 

(cm) 

Head 
Corr. 
cc 

27.0 
24.5 
26.3 
24.8 
25.3 
30.8 
23.3 
25.3 
23.2 
24.3 

JOB NO. 2031 -05 

SAMPLED 1 1  -25-91 BP 
TEST STARTED 12-06-91 DCW 
TEST FINISHED 
SETUP NO. 3P 
SATURATED TEST Yes 
AT FIELD MOIST. No 

12-25-91 

6.01 5 
28.415 
6.363 

140.79 

Permeability 
k 

d50c 

8.3E07 
8.7E-07 
8.5E-07 
8.5E-07 
7.8E-07 
7.6E-07 
7.7E-07 
7.5E-07 
7.9E-07 
7.6E-07 

ADVANCED TERRA TESTING, INC. 



CLIENT 
JOB NO. 

EBAS CO 
2031 -05 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
SAMPLED 
TEST STARTED 
TEST FINISHED 
SETUP NO. 
TESTTYPE 
CONF. PRES. PSF 
SATURATED TEST 
AT FIELD MOIST. 
Wt Soil 8 Moist bt 
Wt Soil & Moist at 
Wt. Dry Soil & Pan 
Wt. of Pan Only (9) 

Consol Info: 
Init. Diameter in. 
Initial Height in. 
Vol. change (sat. con.) CC 

Height Change in. 
cell Exp. 

Test info: 
Pore pres @ begin. psi 
Strain Rate 
Piston Con. d i n  
Constant Head (PSI) 

39691 
5.25 - 5.50 FT 
BH00865EBUl 
SS LINER 
11-25-91 BP 
12-06-91 DCW 
12-25-91 
3P 

W b P  
1152 

YeS 
No 

372.31 0 
379.590 
326.440 

9.260 

2.368 
2.505 

22.800 
1 3.600 
0.047 

69.000 
0.003 
0.000 
2.000 



TRIAXAL COMPRESSION TEST DATA 

CLIENT EBASCO 

BORING NO. 39691 

SAMPLE NO. BH00865EBUl 
SOIL DESCR. SS LINER 

DEPTH 5.25 - 5.50 FT 

TESTTYPE W b P  
CONF. PRES. PSF 

cell Back 
Pres. Pres. 
(PSI) (PSI) 

40.0 38.0 
50.0 48.0 
60.0 58.0 
70.0 68.0 

JOB NO. 2031 -05 

SAMPLED 11-25-91 BP 
TEST STARTED 12-06-91 DCW 
TEST FINISHED 
SETUP NO. 3P 
SATURATED TEST Yes 

12-25-91 

1152 AT flELD MOIST. NO 

SATURATION DATA 

Burette Pore 
Reading Pressure 
(CC) (PSI) Change B 

Close Open Close Open 
0.0 11.3 

11.2 12.5 38.5 47.6 9.1 0.91 
13.1 14.3 48.6 57.9 9.3 0.93 
14.7 15.9 58.7 68.2 9.5 0.95 

CONSOLIDATION DATA 

Elapsed 
Time 
(Min) 

0.00 
0.25 
0.5 

1 
2 
4 
9 

16 
30 
60 

120 
240 

Initial Height (in) 
Height Change (in) 
Ht. Mer  Cons. (in) 
Initial Area (sq in) 
Area After Cons. (sq in) 

SQRT 
Time 
(Min) 

0.00 
0.50 
0.71 
1 .00 
1.41 
2.00 
3.00 
4.00 
5.48 
7.75 

10.95 
15.49 

2.505 
0.047 
2.458 
4.404 
4.265 

Burette Volume 
Reading Den. 

(CC) 

16.30 0.00 
17.65 -1.35 
17.90 -1.60 
18.20 -1.90 
18.50 -2.20 
18.73 -2.43 
18.90 -2.60 
18.98 -2.68 
19.03 -2.72 
19.08 -2.77 
19.10 -2.80 
19.1 5 -2.85 

Init. Vol. (CC) 180.82 
Vol. Change (CC) 22.80 

Netchange (CC) 9.00 
CellEXp. (cc) 13.80 

Cons.Vd. (CC) 171.82 

ADVANCED TERRA TESTING, INC. 





TRIAXAL COMPRESSION TEST DATA 

CLIENT EBASCO 

BORING NO. 39691 
DEPTH 5.25 - 5.50 FT 
SAMPLE NO. BH00865EBU1 
SOIL DESCR. SS LINER 

CONF. PRES. PSF 1152 
TEST TYPE TWPbP 

Init. Ht (in) 2.505 
Consol. Ht. (in) 2.458 
Back Pres. PSI 69.0 

JOB NO. 2031 -05 

SAMPLED 11 -25-91 BP 
TEST STARTED 12-06-91 DCW 
TEST FINISHED 
SETUP NO. 3P 
SATURATED TEST Yes 
AT flELD MOIST. No 

12-25-91 

Init. Area (sq in) 4.404 
Consol. Area (sq in) 4.265 
Strain Rate (in/min) 0.003 

Axial Axial Delta Axial Area Dev. Pore Delta 
Load Load 
Lbs. PSF 

0.0 0 
125.0 4221 
165.0 5571 
187.0 6314 
193.0 6516 
190.0 6415 
185.0 6246 
180.0 6078 
176.0 5942 
172.0 5807 
167.0 5639 
151.0 5098 
140.0 4727 
139.0 4693 
150.0 5065 
157.5 5318 
164.5 5554 
175.0 5909 
149.0 5031 
140.0 4727 
140.0 4727 

Ht. % Final Stress Pres. Pres. 
In. Strain Sq In. PSF PSI PSF 

0.00 
0.01 
0.02 
0.03 
0.04 
0.05 
0.06 
0.07 
0.08 
0.09 
0.1 0 
0.1 5 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 
0.55 

0.00 
0.41 
0.81 
1.22 
1.63 
2.03 
2.44 
2.85 
3.25 
3.66 
4.07 
6.10 
8.14 

10.17 
12.21 
14.24 
16.27 
18.31 
20.34 
22.38 

4.265 
4.282 
4.300 
4.31 8 
4.335 
4.353 
4.372 
4.390 
4.408 
4.427 
4.446 
4.542 
4.643 
4.748 
4.858 
4.973 
5.094 
5.221 
5.354 
5.494 

0 
4341 
5706 
6440 
6620 
6490 
6293 
6097 
5937 
5777 
5586 
4944 
4484 
4353 
4592 
4709 
4802 
4985 
41 38 
3789 

69.00 0.0 
49.50 -2808.0 
50.00 -2736.0 
51 .OO -2592.0 
54.50 -2088.0 
56.80 -1 756.8 
57.00 -1 728.0 
57.40 -1 670.4 
57.60 -1641.6 
57.70 -1627.2 
57.80 -1 61 2.8 
57.80 -1 61 2.8 
57.80 -1 61 2.8 
57.80 -1 61 2.8 
57.00 -1 61 2.8 
58.00 -1584.0 
58.40 -1526.4 
58.70 -1 483.2 
59.20 -1 41 1.2 
59.50 -1368.0 

0.60 24.41 5.642 3690 59.70 -1339.2 

Sigma Sigma Eff. 
3 1 stress 

PSF PSF Ratio 

1152 0 
3960 8301 
3888 9594 
3744 10184 
3240 9860 
2909 9399 
2880 9173 
2822 8920 
2794 8730 
2779 8557 
2765 8351 
2765 7708 
2765 7249 
2765 7118 
2765 7356 
2736 7445 
2678 7481 
2635 7620 
2563 6701 
2520 6309 
2491 6181 

0.00 
2.10 
2.47 
2.72 
3.04 
3.23 
3.18 
3.16 
3.1 3 
3.08 
3.02 
2.79 
2.62 
2-57 
2.66 
2.72 
2.79 
2.89 

ADVANCED TERRA TESTING. INC. 



CORE PHOTOGRAPH 

39691 
BH00865EBUI 

5.25-5.50 foot depth interval 

Confining Pressure ( c 3  )=1152 pounds per square foot 
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A3 SURVEYING DATA 

All boreholes and wells, and several other key locations, were surveyed at the conclusion of the @ 
Phase III FZFI/RI field investigation. This appendix includes a brief summary of the surveying 

program, tabulations of well/borehole coordinates and elevations, and a location map, as well as 

field notes, and daily crew reports. 

A3.1 SURVEYING PROGRAM SUMMARY 

In June 1991, Merrick & Company was contracted by EBASCO to survey locations of the 157 

test wells and boreholes planned for the OU1 area at RFP. The field surveying activities took 

place from November 18 to 26 and December 16 to 18, 1991. The final number of wells and 

boreholes surveyed was 121. All well locations were surveyed from control points included in 

the plant-wide survey control verification done by Merrick & Company as Task 9 of the Phase I1 

Geologic Characterization Data Acquisition (EG&G 1992). 

A quality assurance check was performed on the surveying data in December 1991. Errors found 

were corrected and the data were reprocessed and resubmitted in January 1992. 

Coordinates for well and borehole locations in state planar, modified state planar, and RF’P 

coordinate systems are presented in Tables A3-1, A3-2, and A3-3, respectively. Plate A- 1 shows 

the locations of surveyed wells and boreholes at OU1. The field notes and daily crew reports 

prepared during the course of this work are included in Attachments A3-1 and A3-2. 

A3.2 REFERENCES 

EG&G, 1992. Well Resurvey Report, Phase I1 Geologic Characterization Data Acquisition, 
Prepared by Merrick & Company for EG&G Rocky Flats, Inc., February 1992. 

A3- 1 0 881PTO067 9130192 12:32pm sma OU1 Phase Ill RFURI Report 
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Appendix A3 
@ Surveying Data 

ATTACHMENT A3-1 

SURVEY CREW DAILY REPORTS 

0 881/RPT0067 10/1/92 8:17 am sma OU1 Phase El RFI/TU Rcpon 



u u  ooo MERRICK ROUTE TO- 

Merrick & Companv - Telephone 303/751-0741 
110855 E Bethanv Drive -Aurora Calaradn A M % &  - -  - --- --- . . I  

SURVEY CREW 
Posf Office Box 22026 - Denver. Colorado 80222 

DAILY REPORT 

- 
CREW MEMBERS HOURS 

g, 5 
PROJECT TITLE RFF /bu/ 
PART Y CH I E F 
ARRV. SITE CK'D IN w/ SUPT. 
DEPART SITE CK'D OUT W/ SUPT. 

PERCENT OF ASSIGNED WORK COMPLETED 

MATERIALS EQUIP 

> 

SIGNATURE - CLIENT'S REPRESENTATIVE DATE 
CLIENT COPY RECEIVED BY 

CONTRACT DATE TERMS: FIXED FEE T. # M. WTRA SERVICES 

ASST. PM. (SURVEYING) APPROVAL # COMMENTS 

ORIGINAL/PROJECT MANAGER/cENTRAL RECORDS 

Herrick parr 12 -i/ 4 
Fav. 4/82 



u u  o m  MERRICK 

DESCRIPTION, QUANTITY, LOCATION Ef ETC. OF WORK PERFORMED AND COMMENTS CODE 

L5Y/?TKD #3 3J1791 3&9/  I ?R49/ 9R791 

ROUTE TO-B 

HOURS/ WORK * 

CREW CK'D 
2/# 5 

2% *o 

0 

0 

0 

Merrick & Companv * Telephone 303/751-(n41 
(10855 E Bethanv Drwe -Aurora, Colorado 80014) 
Post Office Box 22026 Denver, Colorado 80222 

SURVEY CREW 

DATE 1 1 - 3 0 - 5  I 
PROJECT TITLEL. 

ARRV. SITE 

DEPART SITE 

PARTY CH I E F 

CK'D IN w/ SUPT. 

CK'D OUT w/ SUPT. 

DAILY REPORT 

I CREW MEMBERS I  HOUR^^ 

SIGNATURE - CLIENT'S REPRESENTATIVE DATE 
CLIENT COPY RECEIVED BY 

COM M ENTS 

CONTRACT DATE TERMS: FIXED FEE T. 8 M. EXTRA SERVICES 

ASST. PM. (SURVEYING) APPROVAL 8 COMMENTS 

L ORIGINAL/PROJECT MANAGER/CENTRAL RECORDS 

Herrick 
FOm 'I2 
Rev. 4/82 



ROUTE TO--- 

, . -  ~~ 

c 

77491. I 34291. I 3R29/- 74891. -7Rl91. , 3499/. 3#99/.4FEk7 
35291. 3 3 R 9 1  , 3549/.3799/, 3# /9/. 3 559/ .. 34494 
37291. 35,391 3.. -35391 w ~ 

Merrick & Company * Telephone 303/751-(n41 

L 

(10855 E Bethany Drive -Aurora, Colorado 80014) 
post Office Box 22026 * Denver. Colorado 80222 

SURVEY CREW DAILY REPORT 

CONTRACT DATE TERMS: F IXED FEE T. 8 M. EXTRA SERVICES 

ASST. PM. (SURVEYING) APPROVAL 8 COMMENTS 



000 
D O  uno MERRICK 

HOURS/ WORK ' 
DESCRIPTION, QUANTITY, LOCATION 8 ETC. OF WORK PERFORMED AND COMMENTS CODE CREW CK'D 

- Za5 

Merrick & Comoanv . Teleohone 303/751.mdi . . - - . - . . . 
(10855 E Bethany D r w  6 Aurora. Colorado 80014) 
Port Office Box 22026 - Denver. Colorado 80222 

SURVEY CREW DAILY REPORT 

JOB NO. 2R2- 759n 
DATE L ! !  c 9/ 
PROJECT T i T L E E  

PARTY CHIEF 

ARRV. SITE 

DEPART SITE 

CK'D IN W/ SUPT. 

CK'D OUT W/ SUPT. 

PERCENT OF ASSIGNED WORK COMPLETED 

MATERIALS 8 EQUIP 

SIGNATURE - CLIENT'S REPRE3ENTATIVE DATE 
CLIENT COPY RECEIVED BY 

COMMENTS 

CONTRACT DATE TERMS: F IXED FEE T. 8 M. EXTRA SERVICES 

ASST. PM. (SURVEYING) APPROVAL 8 COMMENTS 

ORIGINAL/PROJECT MANAGER/CENTRAL RECORDS 



000 
0 0  uno MERRICK 
Merrick & Company . telephone 303/751-(n41 

CREW MEMBERS 

8?7EM2?N 

(106)55 E Bethany Drive .Aurora. Colorado 80014) 
Post Office Box 22026 . Denver. Colorado 80222 

SURVEY CREW 

HOURS JOB NO. 

DATE 
PROJECT TITLE dtJ / /fF7 
PARTY CHIEF 

ARRV. SITE 

DEPART SITE 

CK'D IN W/ SUPT. 

CK'D OUT W/ SUPT. 

DAILY REPORT 

DESCRIPTION, QUANTITY, LOCATION 0 ETC. OF WORK PERFORMED AND COMMENTS CODE 

Y&L 4 &?2JB&/2#nUx/ - 

~ ~ 

PERCENT OF ASSIGNED WORK COMPLETED 

MATERIALS 0 EQUIP 

SIGNATURE - CLIENT'S REPRESENTATIVE DATE 
CLIENT COPY RECEIVED BY 

CONTRACT DATE TERMS: F IXED FEE T. 0 M. EXTRA SERVICES 

ASST. PM. (SURVEYING) APPROVAL 0 COMMENTS 

I) 

ORIGINALDROJECT MANAGER/CENTRAL RECORDS 

Marrick 
PO= 72 
Rev. 4/82 



Bug o m  MERRICK 
Merrick (I Company - Telephone 303/751-0741 
(10855 E Bethany Drive - Aurora, Colorado 80014) 
Post Oflice Box 22026 - Denver. Colorado 80222 

SURVEY CREW 

CREW MEMBERS 

-A? 
JOB NO. d - 7-596 
DATE //-Ab- 91 
PROJECT TITLE /) (1 1 
PARTY CHIEF 

ARRV. SITE 

DEPART SITE 
CK'D IN w/ SUPT. 
CK'D OUT w/ SUPT 

HOURS 

-- 

DAILY REPORT 

DESCRIPTION, QUANTITY, LOCATION 8 ETC. OF WORK PERFORMED AND COMMENTS CODE 
c g-/ 

HOURS/ WORK 
CREW CK'D 

z/rzo 

PERCENT OF ASSIGNED WORK COMPLETED 
MATERIALS d EQUIP 

~ 

SIGNATURE - CLIENT'S REPRESENTATIVE DATE 
CLIENT COPY RECEIVED BY 

COMMENTS 

CONTRACT DATE TERMS: F IXED FEE T. 6 M. EXTRA SERVICES 

ASST. PM. (SURVEYING) APPROVAL 8 COMMENTS 

ORIGINAL/PROJECT MANAGEWCENTRAL RECORDS 

i 

Merrick 3 
Form 12 
Rev. 4/82 

-. - 



u u  o m  MERRICK 

HOURS/ 
DESCRIPTION, QUANTITY, LOCATION 8 ETC. OF WORK PERFORMED AND COMMENTS CODE CREW 

/ /88VEL + n A O F 3 / L ~ Z b 9  7/6/)/ @-I 

xoc BrED Pj?E5 Z I / L  - 5 - n -,5 
- - 

E-) /E - -5 WEXLS + n " 5  - 3 9F79 I .  ,=?? 0 9 1 .  
39341, ,;3RL39! 30799 < W j 9 /  

ROUTE TO PDO 

WORK ' 
CK'D 

- 

Merrick E Company . Telephone 303/751-0741 
110855 E. Bethany Drive .Aurora. Colorado 80014) 
Post Office Box 22026 . Denver. Colorado 80222 

SURVEY CREW 

JOB N 0 . 4 2 R 2  - 7,590 

PROJECT TITLE A5co /h 
DATE 12-/b-9) 

PARTY CH I E FF. 
ARRV. SITE CK'D IN w/ SUPT. 

DEPART SITE CK'D OUT W/ SUPT. 

DAILY REPORT 

I CREW MEMBERS HOURS 

SIGNATURE - CLIENT'S REPRESENTATIVE DATE 
CLIENT COPY RECEIVED BY 

CONTRACT DATE TERMS: FIXED FEE T. 8 M. EXTRA SERVICES 

ASST. PM. (SURVEYING) APPROVAL 8 COMMENTS 

ORIGINAL/PROJECT MANAGER/CENTRAL RECORDS 

Merrick 
F O W  72 
Rev. 4/82 



ROUTE TO pooRDA 
Merrick & Companv - Telephone 303/751-(n41 
(10855 E Bethanv Drive -Aurora. Colorado 800141 
P0s1 Office Box 22026 - Denver. Colorado 80222 

SURVEY CREW DAILY REPORT 

JOB NO. 2 8 2 - 7 7 . 5 q ~  
DATE /a -/7-9/ 

PARTY CHIEF el S/?TE /V/BA/ 
PROJECT TITLE 

CK'D IN w/ SUPT. 

CK'D OUT W/ SUPT. 

a 

PERCENT OF ASSIGNED WORK COMPLETED 

MATERIALS B EQUIP 

SIGNATURE - CLIENT'S REPRESENTATIVE 
CLIENT COPY RECEIVED BY 

DATE 
COM M E NTS 

CONTRACT DATE TERMS: FIXED FEE T. R M. EXTRA SERVICES 

ASST. PM. (SURVEYING) APPROVAL B COMMENTS 

ORIGINAL/PROJECT MANAGER/CENTRAL RECORDS 

Herrick 
Porn 72 
Rev. 4/82 



Appendix A3 

8811RpMo67 10/1/92 8:17 am sma 

ATTACHMENT A3-2 

SURVEY CREW FELD NOTES 
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