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The purpose of this letter is to respond to the NRC staff’s Request for Additional Information
(RA]) letter number 52 related to South Texas Project Units 3 &4 Combined License
Application (COLA) Part 2, Tier 2 Section 2.5S. Attached is the response to RAI question
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If you have any questions regarding the attached response, please contact me at (361) 972-7136,
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RAI 02.05.04-1:

QUESTION:

Figure 2.5S.4-2, Power Block Plan STP COLA site, does not show borings located within the
footprint of the STP 4 Radwaste building or the pump houses at the UHS Basin. The STP Unit 4
Radwaste building substructure and UHS structure are Category 1 safety related structures (see
ABWR DCD Table 3.2-1). Soil profiles underlying specific structures may vary from site-wide
soil properties, and soil data within the footprint of each Category 1 structure is specified by
Regulatory Guide (RG) 1.132. Please provide static and dynamic soil data and the related
stability analyses for the Radwaste Building and UHS structure, based on considerations of
subsurface data obtained at those locations.

RESPONSE:

This response was developed using the information presented in STP 3&4 COLA Revision 1

which was under review at the time this RAI question was sent. Prior to this RAI response, the

Ultimate Heat Sinks-and associated structures were redesigned and relocated, and the Radwaste

Building classification was changed, as described in Revision 2 of the COLA. The following

analysis, although not applicable to the current UHS location, is accurate for the locations of the

additional boring logs obtained in the third quarter of 2007 based on the structure locations and
> classifications as described in COLA Revision 1.

This response presents: (1) data that were obtained from the supplemental subsurface
investigation performed in July through September of 2007 (Reference 1) for the Unit 4
Radwaste Building, for the pump houses for the Ultimate Heat Sink (UHS), and for the Reactor
Service Water (RSW) tunnel; (2) a comparison of the geotechnical properties based on the data
from the original subsurface investigation (Reference 2) and the values based on the original plus
the supplemental subsurface investigation; and (3) results of bearing capacity, settlement and
liquefaction analysis for the Unit 4 Radwaste Building, the UHS, and the RSW tunnel based on
the parameters from the original and supplemental subsurface investigations.

(1) The power block subsurface investigation plan (Attachment 2) shows the locations,
ground surface elevations and depths of the sample borings and cone penetrometer tests
(CPTs) performed for the supplemental subsurface investigation. Borings B-443, 444
and 445 and CPT C-405S were conducted beneath the Unit 4 Radwaste Building
location, borings B-940 and 949 were conducted beneath the UHS pump houses, and the
remaining eight borings and ten CPTs were conducted beneath the RSW tunnel. For the
Unit 4 Radwaste Building and the UHS pump houses, the logs of the borings are in
Attachment 3 and the CPT logs are in Attachment 4.

The subsurface profile beneath the Unit 4 Radwaste Building based on the supplemental
investigation results is shown on Figure 1. The subsurface profile beneath the UHS
based on the results of the original and the supplemental investigations is shown on
Figure 2. These figures indicate the thickness of each layer and the high strain (or static)
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elastic modulus (Es) and the stratum thlckness (H) employed in the settlement analysis .
described in (3) below.

(2) Table 1 shows the geotechnica‘l engineering properties derived from the subsurface
investigation data for each stratum. Note that, at the STP Units 3 and 4 site, the
properties are generally consistent for each stratum. Some scatter is expected due to
inherent sampling and testing variations. However, no pattern to the scatter and no

. distinct sets of properties at different locations were identified. Thus the properties are
derived on a site-wide basis, rather than beneath each structure.

In Table 1, where a single value is shown, the property value did not change (within the
shown significant numbers) with the addition of the data from the supplemental
investigation. Where two values are shown for a property (in bold), the first value is the
value derived from the original investigation data while the second value is derived from
the data from the original investigation plus the supplemental investigation. (Note that .
the results from the 16 Resonant Column Torsional Shear (RCTS) tests from the original
investigation which were not available for Revision 1 of the FSAR have now been added
to the data from the original plus the supplemental investigations in Table 1. Natural
moisture content and Atterberg limits were measured as part of the ten RCTS tests on
clay, and unit weight was measured as part of all 16 of the RCTS tests. Thus, although
the deepest supplemental boring [B-443 under the Unit 4 Radwaste Building] was drilled
'to 200 feet depth, i.e., into Stratum J [Clay 2], there are differences in the Table 1
properties below Stratum J due to the inclusion of the moisture content, Atterberg limits,
and unit weight results from the RCTS tests. The Atterberg limits and unit weights, in
turn, can have an effect on the elastic and shear moduli values. Also, the difference in the
measured N-values for Sand N in Table 1 [N =97 and 98] are due to rounding
differences, not to any new data; similarly, the differences in the shear modulus for this
stratum are due to rounding differences.)

The only additional dynamic testing that was performed for the supplemental field and
laboratory investigation was a seismic CPT (C-405S) to 100 feet depth beneath the Unit 4
Radwaste Building. The shear wave velocity results from C-405S were enveloped by the
large amount of data generated during the initial investigation, and thus no modifications
were made to the previously established shear wave velocity profile.

(3) Analyses were made to estimate the bearing capa01ty and settlement beneath the Unit 4
Radwaste Building and the UHS, and to assess the liquefaction potential of the soil
beneath these structures and the RSW tunnel.

The bearing capacity, c, of the soil supporting each structure was computed using the
method presented in Section 2.5S.4.10.3 of Revision 1 of the FSAR (no change for
Revision 2), applying weighted average parameters from the layers within the effectlve
shear depth below the foundation.
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Settlement was estimated using the elastic compression approéch and Boussinesq-type
stress distribution outlined in Section 2.55.4.10.4 of Revision 1 of the FSAR (no change
for Revision 2). -

Liquefaction analyses were performed using the methods described in Section 2.55.4.8.2
of Revision 1 of the FSAR. Each boring standard penetration test (SPT) N-value, each

' CPT reading, and each shear wave velocity measurement from the supplemental program
was analyzed. :

Results of these analyses are presented below:

Unit 4 Radwaste Building

This structure will be approx1mately 127 ft x 217 ft in plan dimensions (see Attachment
2) with foundation base at El. -20 ft, or about 54 ft below final grade. .

Bearing Capacity.

For the Unit 4 Radwaste Building, computed ¢ = 73.5 ksf. The estimated demand, d,
(design load) under static loading conditions is 4 ksf. Thus, c¢/d = 18. (Note that for
‘the Unit 3 Radwaste Building, computed ¢ = 91.8 ksf, giving ¢/d = 23.)

Settlement

Estimated pre-consolidation pressures exceeded the combined stresses from existing
overburden and applied load at the center of each stratum, and thus virgin
compression was not considered. The computed average settlement beneath the Unit
4 Radwaste Building = 0. 8 inches. ‘

quuefactzon ,

One SPT sample indicated a factor of safety (FS) against liquefaction of 1.0, less than
the required 1.1. This sample is above the foundatlon elevatlon and will thus be
excavated out. -

There were four CPT readings with computed FS V'a]ues ranging from 0.96 to 1.1.
These were all from relatively near-surface strata that will be excavated out.

There was one shear wave velocity reading that gave a FS reading lower than 1.1.
This was in Stratum A, which is a non-liquefiable clay and will be excavated out.

UHS Structure

~ The UHS basin is approximately 380 ft in diameter, with 110 ft x 125 ft pump houses on
the northeast and southwest ends (see Attachment 2). The basin embedment depth is
about 32 ft below final grade and the floor of each pump house is 7 ft below the basin
floor. For bearing capacity and settlement, the UHS structure is considered as a whole;
the pump houses are not considered separately. However, the results of the two
supplemental borings under the pump houses have been included in the analyses.
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Bearing Capacity

Since the area occupied by the UHS is so large and there is some variability in
stratum thickness across this area, different soil strata occur within the same elevation
range below the UHS. Two soil conditions/profiles were thus developed for bearing
capacity calculation purposes. These were labeled “Clay Preferred” and “Sand
Preferred.” For soil conditions/profiles with the label “Clay Preferred,” the clay
stratum below the foundation and its characteristic undrained shear strength, s,
represent the elevation range containing the different soil types. . Similarly, for soil
conditions/profiles with the label “Sand Preferred,” the sand stratum below the
foundation and its characteristic friction angle, @’, represent the elevation range
containing the different soil types. It is expected that these two subsurface profiles
will provide the lower and upper boundaries of bearing capacity.

With the data from the supplemental borings beneath the pump houses included, for
the UHS the computed ¢ = 26.8 ksf for the “Clay Preferred” profile and ¢ = 174.9 ksf
for the “Sand Preferred” profile. The estimated demand, d, (design load) under static
loading conditions is 6 ksf. Thus, c¢/d = 4.5 for the “Clay Preferred” profile and ¢/d =
29 for the “Sand Preferred” profile. Without the data from the supplemental borings
beneath the pump houses included, for the UHS the computed ¢ = 24.7 ksf for the
“Clay Preferred” profile and ¢ = 170.6 ksf for the “Sand Preferred” profile. This
gives c¢/d = 4.1 for the “Clay Preferred” profile and ¢/d = 28 for the “Sand Preferred”
profile.

Settlement

Estimated pre-consolidation pressures exceed the combined stresses from existing
overburden and applied load at the center of each stratum, and thus virgin
compression was not considered. With the data from the supplemental borings
beneath the pump houses included, the computed average settlement beneath the UHS
is 6.1 inches. Without the data from the supplemental borings beneath the pump
houses included, the computed average settlement beneath the UHS is 6.0 inches.

Liquefaction

Analysis of the SPT N-values from the supplemental UHS pump house borings
indicates no FS values less than 1.1. No CPTs or shear wave velocity measurements
were taken below the pump houses.

RSW Tunnel

The RSW tunnels are 39-ft wide, 14.5-ft high structures that link the UHS pump house to
the Control Building of each unit (see Attachment 2).

. Bearing Capacity and Settlement

Since the overburden pressure from the soil removed to construct the tunnel will be as
large as or greater than the weight of the tunnel itself, then there should be no bearing
capacity issues with the tunnel, and settlements should be negligible. This will be
confirmed during final design.
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Liguefaction

Analysis of the SPT N-values from the eight supplemental RSW tunnel borings
indicates no FS values less than 1.1.

Factors of safety against liquefaction of less than 1.1 were computed for several
readings from CPTs along the RSW tunnel route. At all locations except one, these
soils will either be excavated out during construction for the tunnel (Strata A and B),
and/or are clay soils that are considered non-liquefiable (Stratum D). A 1.4 fi-thick
interval in sand Stratum C in C-949 has a FS less than 1.1. The RSW tunnel will be a
large mat-supported structure, capable of spanning limited areas with reduced
subgrade support, and thus limited zones of potentially liquefiable material should not
be a problem.

No shear wave velocity measurements were taken below the RSW tunnel.

Summary ~

Static and dynamic soil data and the results of the related stability analyses for the Radwaste
Building and UHS structure have been provided, based on considerations of subsurface data
obtained at those locations. The locations of the supplemental explorations points beneath these
structures, as well as subsurface profiles beneath these structures, have also been provided. The
soil strata properties derived from the supplemental investigation are tabulated in this response,
and are shown to be very similar to those derived based on the original investigation.

There is a current NRC commitment (COM 2.5S-2) to update STP 3 & 4 FSAR Section 2.5S
to include confirmatory subsurface investigation to accommodate the addition of the
Radwaste Building in the STP 4 area, although the classification of the Radwaste Building
was changed in Revision 2. In addition, the UHS as described in Revision 1 of the COLA
was relocated as described in Revision 2. Necessary changes to the COLA in response

to COM 2.5S-2 and to reflect subsurface investigations associated with the relocation of the
UHS and associated structures will be provided in a future COLA revision in accordance with
a current NRC commitment (COM 3H-2). The information presented in this RAI response
will be included in a future COLA revision as part of the general site characterization, in
accordance with the above NRC commitments.

References

1. MACTEC Engineering and Consulting, Inc. “Attachment J — Addendum to Subsurface
Investigation and Laboratory Testing Data Report Summary, STP COL Project Units 3
and 4,” Charlotte, NC, July 2008.

2. MACTEC Engineering and Consulting, Inc. “Geotechnical Subsurface Investigation
Data Report, Combined Operating License Application Project, South Texas Project,
Matagorda County, Texas”, Raleigh, NC, April 2007.
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Table 1: Summary of Geotechnical Engineering Properties
Stratum
Parameter'” A A B c D
FILL CLAY SILT SAND CLAY
Average thickness, feet 2 18 7.5 19.5, 19 21.5, 22
ML, CL,
USCS symbol GP CH, CL SM SM, SP-SM CH, CL
Natural moisture content (MC), % 5 23, 24 24 24, 23 25, 26
Moist unit weight (Ymeist), pcf 124 124 121 122 121, 122
Fines content , % N/A® 95 70 25 - 70,75
Liquid limit (LL), % N/A® 57 38® N/A® 58, 57
Plasticity index (P1), % N/A® 40 209 N/A® 40
Measured SPT N-value, bpf . 8 10 9 25 15
Adjusted SPT (N1)so-value, bpf 15 15 10 35 15
Shear Wave Velocity, ft/sec N/A® 575 725 785 925
Undrained shear strength (su), ksf 1.9 1.6 N/A® N/A® 3.0
Friction angle (@'}, degree @ @ 30 '35 16
Cohesion ('), ksf NIA N/A 1.0
Eslef!stlc modulus (high strain) (Es), N/A® 1,050 460 850 2,500
2) . |
Shear modulus (high strain) (Gs), ksf N/A 360 180 320 : - 850
Coefficient of Subgrade Reaction 7 :
(k4), kef (for 1-ft. sq. area) N/A 150 160 600 300
Earth Pressure Coefficients
Active (Ka) N/A® 05 0.3 0.3 0.5
Passive (K) N/A® 20 3.0 37 2.0
At Rest (Ko) N/A® 07 05 0.4 0.7
@
Coefficient of Sliding N/A 0.30 0.35 0.40 0.30
Consolidation Properties
@ 0.235 @ @ 0.255, 0.285
Ce [C] NIA [0.017] N/A N/A [0.023], [0.026]
P, ksf [OCR] N/A®P 6.3(7.0] N/A®) N/A® 12.3[3.3]

Notes.

MThe values tabulated above are for use as a guid‘eline only. Reference should be made to specific boring and CPT logs
and laboratory test results for appropriate modifications at specific locations and for specific calculations.

@N/A indicates that the properties are either not measured or not applicable.

®Nine of 17 Atterberg Limit tests for Stratum B yield Non-Plastic results. Values shown are average of Plastic results.
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Table 1: Summary of Geotechnical Engineering Properties (Cont’d)

Stratum
1)
Parameter’ E F H J J
SAND CLAY SAND (CLAY) (SAND)
Average thickness, feet 18 16.5, 17 19, 18 619 37.5%
SP-SM,
USCS symbol SM CH, CL SP-SM, SM CH, CL SM, ML
Natural moisture content (MC), % 21 24,25 19 23 23
Moist unit weight (Yumeist), PCf 122,123 125 128, 125 125 125
Fines content . % 20 90 15,25 90 40, 50
Liquid fimit (LL), % N/A® 58 N/A® 54 N/A®
Plasticity index (P1), % N/A® 40 N/A® 35 N/A®
Measured SPT N-value, bpf 35 22 44 31 65
Adjusted SPT (N:)es-value, bpf 30 15 30 15 35
Shear Wave Velocity, ft/sec 1,080 945 1,075 1,145 1,275
2) 2) 2)
Undrained shear strength (sy), ksf N/A 32,33 N/A 35,34 N/A
Friction angle (¢’), degree 35 8 35 8 33
Cohesion (c'), ksf 2.0 25
E;‘;‘S"C modulus (high strain) (Es), 1,100 2600, 2650 | 1150,1130 | 3500, 3450 1,500
Shear modulus (high strain) (Gy), ksf | 425,430 900, 920 450, 430 1200, 1190 600, 580
&?ffﬂg'fe(?;r": i”‘;%’aadrgsead'°" 600 300 600 N/A@ N/A®@
Earth Pressure Coefficients
Active (Ks) 0.3 0.5 0.3 N/A® N/A®
Passive (Ks) 37 2.0 37 N/A® N/A®
At Rest (Ko) 0.4 0.7 0.4 N/A® N/A®
Coefficient of Sliding 0.40 0.30 0.40 N/A® N/A®@
Consolidation Properties
@ 0.24, 0.238 @ 0.228, 0.224 @
Ce[C] NIA [0.039)0.028) | NA [0.040][0.035] - N/A
P, ksf [OCR] N/A® 15.5 [2.6] N/A®) 16.5[1.7} N/A®
Notes.

The values tabulated above are for use as a guideline only. Reference should be made to specific boring and CPT Iogs
and laboratory test results for appropriate modifications at specific locations and for specific calculations.

)N/A indicates that the properties are either not measured or not applicable.

®Thickness of J (CLAY 1) (29 ft) & J (CLAY 2) (32 ft) combined.
“IThickness of J (Interbed 1) (9, 8.5 ft), J (SAND 1) (13.5 ft), & J (Interbed 2) (15, 14.5 ft) combined.
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Table 1: Summary of Geotechnical Engineering Properties (Cont’d)

Stratum
1)
Parameter’ K K L M N N
(CLAY) (SAND) | . CLAY SAND (CLAY) | (SAND)
Average thickness, feet 18.5 25.5 5 15 228® 93.5%
SM,
USCS symbol CL, CH SM, ML CH SP-SM CH, CL SP-SM
Natural moisture content (MC), % 20, 23 S 21 29 219 25 23,22
Moist unit weight (Ymoist), PCF 129, 124 127 129, 124 127® 121, 123 128
Fines content , % : 75 45 75® 45" 75 20
Liquid limit (LL), % 39, 50 N/A® 73 N/A® 65 N/A®P
| Plasticity index (P1), % : 25,35 N/A® 50 N/A® - 45 N/A?
Measured SPT N-value, bpf 15 75 23 75 33 98, 97
Adjusted SPT (N1)eo-value, bpf 6 30 8 30® 7 20
Shear Wave Velocity, ft/sec 1,170 1,370 975 - 1,165 - 1,290 1,655
Undrained shear strength (s), ksf 3.0 N/A@ 3.0 N/A® 3.0 N/AP
Friction angle (@'), degree 33 33® 36
Cohesion (¢, ksf N/AP N/A® N/A®
E;?St'c modulus (high strain) (Es). | 3499 3500 | 1650 | 3100, 3000 1,300 4500 2,100
800,
Shear modulus (high strain) (<), ksf | 1959 1200 630 1050, 1020 500 1500, 1560 820
Coefficient of Subgrade Reaction @ ) @ ’ @ @ @
(ko) kef (for 1-f, sq, area) N/A N/A N/A N/A N/A N/A
Earth Pressure Coefficients .
(2) (2) (2) (2) (2) 2)
Active (Ko) N/A! N/A N/A N/A . N/A N/A
(2) 2) (2) 2) 2) 2)
Passive (Ko) N/A N/A N/A N/A NA® | N/A
. (2) (2) (2) (2) (2) (2)
At Rest (Ko) N/A! N/A! N/A N/A! N/A N/A
(2) 2) 2) 2) @ (2)
Coefficient of Sliding N/A N/A N/A N/A N/A N/A
Consolidation Properties v .
' 0.176 @ 0.176™ @ 0.336 @
Ce [C] [0.017] NIA 0.017® NA™ | 10050] N/A
P.'. ksf [OCR] 183[1.7] | - NIA® | 16.0[1.0] N/A® 285[1.0) | NA®

Notes. . '

MThe values tabulated above are for use as a guideline only. Reference should be made to specific boring and CPT logs
and laboratory test results for appropriate modifications at specific locations and for specific calculations.

AN/A indicates that the properties are either not measured or not applicable.

®Thickness of N (CLAY1) (59 ft), N (CLAY 2) (8 ft), N (CLAY 3) (8.5 ft), N (CLAY 4) (30 ft), N (CLAY 5) (54 ft), & N (CLAY
6} (68.5 ft) combined.

“Thickness of N (SAND 1) (17 ft), N (SAND 2) (32.5 ft), N (SAND 3) (18.5 ft), N (SAND 4) (8 ft), & N (SAND 5) (17.5 ft)
combined.

®lvalye for K (SAND) adopted.

®value for K (CLAY) adopted.
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Figure 1: Subsurface Profile at Unit 4 Radwaste Building
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Figure 2: Subsurface Profile at UHS
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Boring Logs B-443, B-444, B-445, B-940, B-949 Attachment 3.
, ' Page 1 of 20
STP SOIL_STP2007.GPJ WLA.GDT 5/20/08 .
Project Name :STP COL PROJECT R ) ,
AMACTEC SOIL LOG - Boring No. 'B-443
Project Number: 6234-07-4257 :
Type and Dlameter of Boring Boring Location  RADWASTE BUILDING Total Depth
Solid Stem Auger/Mud Rotary / 6 inches/4 inches N 363182.01 E 2942133.49 200 feet
Drilling Contractor and Rig Elevation at boring Ground Water Depth | Depth to Bedrock
. JEDI Drilling / CME 75 30.61 feet See Remarks Not Encountered
Sampling Method Sample Driving Hammer/Drop | No. of Samples Date Started
Split Spoon/UD 139.2/28.5 Inches 61 7/30/07
- Borehole Inclination Logged by Date Completed
2 " 0 A, Osorio/M. Cooke 815107
2l | 2|2 55| E ‘Reviewedby/Date _MJH 5-25-02
g £ .g§ Elg] S -
Slel's | B2 |B5S(8] B | B|8s Reviewed by /Date ___ QAW 5.2.3.03
AL EEHR IR '
Slgla|58|e8l8|e| 8| 5(32 Lithology Remarks
ON/ss| 5 |2 SP- | FILL, yellowish brown (10YR 5/6); silt, SAND
14 1 171 18 SM | (SP-SM) -dry; firm; poorly graded; fine to medium; | FILL to 0.5 feet
2] ss| 2 [12 cH | \tan CLAY on tip of spoon at 1.5 feet. 4 inch O.D. Solid Stem
3 BEAUMONT; greenish gray (Gley T 10Y-6/1); Augers to 12.0 f
21 2 |18 ¢ g eet.
3 ssl 2 T CLAY (CH) - moist; firm; high plasticity.
4 a| 3 |78 BEAUMONT; greenish gray (Gley 1 10Y-6/1);
. CLAY (CHj) - dry; firm; high plasticity; medium to
54y|sS| 2 |18 high toughness: some black ferrous sulfate
6 4 18 nodules.
. SS| £ |18 CL- | | BEAUMONT, light olive brown (2.5YR-5/3); CLAY
7 5| % {18 ML | {{CH) - dry; stiff; high plasticity; high toughness;
3 some black nodules.
84V| ss 1 (18 )
AN A radiational contact to sifty CLAY at 6.0 feet.
8S| 518 ML TWgNt gray (2.5Y-771); S,
103/ 7 18 (CL-ML) - dry; stiff; low plasticity; low toughness:
11+ S8 : 18 it SM | | reddish orange mottles; trace fine sand. ’
8¢ 7 |18 tg BEAUMONT; light gray (2.5Y-7/1); silt, CLAY
12 ss| 2 T8 5 § (CL-ML) - dry; stiff; Iow'plastic{ty; low toughness; Wet Spoon at 12.0 feet
134 ) {42 18 da¢ eddish orange mottles; trace fine 'sxand. Water level measuered to 12
eSS 2 T8 4l VI T Bighit gray (£.0Y-//1); sand, feet at time of drilling - - .
1 g 18 % ] molst; stiff; pop:\:’a:nc, little ﬂne.s;nd. ﬁw"?h to Mud Rotary 24 Inch
15 : CH 1 moist to wet; ‘ﬁrm;'ﬁne; ittle silt; q'uart'z; trace mica r ominal Drag Bt at 12.0 feet
16+ (muscovite).. L
174 BEAUMONT; brown (7.5YR-5/4); silt, SAND (SM) -
moist to wet; finm; fine; little siit; quartz; trace mica
_ 18- (muscovite). 3 inch seam of clay SAND (SC) at
ssl 2 11 13.0 feet. '
19+ 1| 2 % BEAUMONT; brown (7.5YR-5/4); silt SAND (SM) -
20 D moist to wet; loose; fing; little siit; quartz; trace mica
muscovite). Strong brown CLAY at 14.75 feet.
21+ T Strong brown (7. 3
29 (CH) - dry; firm; high plasticity; high toughness;
greenish gray mottles.
23+ ’
243\/|ss| 2 18 CL- | BEAUMONT; strong brown (7.5YR-4/6); sand, silt
12 9 18 ML | CLAY (CL-ML) - wet; stiff; nonplastic; littleto some
25 - By fine sand; reddish brown silty SAND on tip of spoon
264 ok A \at 25 feet. , . ’
3
274 ageds
A4
28+ Az
294\/] SS ‘; 10 ey o ‘
13| 3 |18 BEAUMONT; reddish brown (5YR-5/4); silt, SAND
30 (SM) - wet; firm; fine; poorly graded; little to some
314 silt; quartz; trace mica (muscovite).
32 ,
334 :
aady|ss| 2 i BEAUMONT; . sil
14| 3 |78 P JONT,; reddish brown (5YR-5/4);. silt, SAND
35 e (SM) ~ wet; firm; fine; poorly graded; little to some .
36 A  silt; quartz; mica (muscovite).
37- T
38+ : ‘
k 5 )
39 ?g g % BEAUMONT; strong brown (7.5YR 5/6); silt, SAND
40 -
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S
z
oo @ PO I A -

ARG INLILE .

;:1_‘ @ : gw B g 3 E ﬁ"

RN EIFIE AR =S :

SEEREL c:g HIAERERED Lithology ‘ Remarks
40 - [i"-ggﬁ (SM) - wet; firm; fine; poorly graded; littls to some
41+ iy siit; quartz; mica (muscovite).

_ iy
42 S
434 ) S
3 3 T3 7 B )
44 ?g g ':'g‘ % CH_ BEAUMONT:; strong browir; (7.5Y!;—4/6); CLAY
45 / {CH) - moist to dry; stiff; high plasticity; high v ) .
/,/- toughness; blocky texiure; some light brownish tan Moderately Difficult Drilling
46 - V // striations 45 to 48.5Teet.
474 % -
484 | /’/%
o ; . }
k) ?3 3 r}% /%// BEAUMONT; gray (7.5YR-6/1); CLAY (CH)-
50 - : / moist; firm; high plasticity; high toughness; firm;
// scattered shell hash.’
515 /7
52 ////
53- ‘%
k 4 .
s49)|58| g (18 V BEAUMONT; greenish gray (Gley 1 6/1); CLAY
18 18 Z
55 L /; {CH) - molat; stiff; high plasticity; high toughness;
56 4 /// soms gravel; presence of some calcite nodules.
4 .
57 ;Z//:,,
584 7’? .
sad\/ss| B ]i8 BEAUMONT; brown (7.5 YR 5.2) mottied with
19| 11 |98 groenish gray (Gley 1 6/1); siit CLAY (L) - molst;
60 very stiff; high plasticity; high:toughness; some
61 gravel; presenca of somse calcite deposits.
824
631 ]
aa N s8 [+ - o
64 33 8 11% 204197 1 BEAUMONT: brawn (7.5YR-5.4); mottled with
A ! greenish gray (Gley 1 6/1); silt; CLAY (CL) - molst;
stiff; high plasticity; high toughness; some gravel;
66+ some calcite deposits. '
67 =
68
EVE 7 :
BoaXiSs) 7 |18 BEAUMONT; brown (7.5YR5/4) mottled with |
70 8 greenish gray (Gley 16/1) silt; CLAY {(CL} - moist; '
stiff; high plasticity; high toughness; presence of
715 some slity clay materials from 69 1o 69.25 feet with
724 “medium toughness and plasticity. -
73 !
749)185| 43 |12 hs.gho. BEAUMONT; redtish brown (5YR-474); slit, SAND
22| 4 18 .
75 (SP-SM) - moist; very dense; non plastic; fine to
764 medium grained; pooily graded; color transition to
6 yellowish brown (10YR-5/4) at about 74.5 feet bgs.
. 77
78+%
794 R %l 15 BEAUMONT; yeliowish brown {1 QYR-5/4); ‘SAND
80 23| 58 {18 (SP) - moist; very dense; nqnplasilc; pootly graded;

Page _2 of 6



Question 02.05.04-1 .
Boring Logs B-443, B-444, B-445, B-940, B-949

STP SOIL_STP2007.GPJ WLA.GDT 4/24/08

ABR-AE-08000075

Attachment 3
Page 3 of 20

Project Name :STP COL PROJECT

‘ ZMACTEC - SOIL LOG - Boring No. B-443
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2’ ] 3
o ' =i_1 &
o= o 5
HEHE N
=l R .
® 37
g 3 5 5& 'n:g £|E § 3132 Uthology Remarks
80 3 spP | some black stripes at.abaut 78 to 79.5 feet bgs.
814 3
824
83 ) % . .
4 3 - 8 R i .
84158 | 13 |12 pespaslsane i OM | BEAUMONT: brown (7.5YR-4/4); CLAY (CH) -
85 13 4 - moist; very stiff; high plasticity; high toughness;
88 ) sorne calcite deposits.
a7 | U1D 255 fzJ 81i37 BEAUMONT; brown (7.5YR-4/4); CLAY (CH)~
85 moist; high plasticity; high toughness
| Y4
BIN15S| 11 oS BEAUMONT; brown (7.5YR-4/4); CLAY (CH) -
80 14 - moist; very stiff; high plasticity; high toughness;
91 some caicite deposits.
a2d | |UO] Q POOR RECOVERY:; sample obtained on side of
o 2 24 tube appeared to be a brown CLAY (CH).
044 22 275,541 551 BEAUMONT; brown (7.5YR-4/4); CLAY (CH) -
o ) 24 molst; high plasticlty; high toughness.
96
1| yD 24 BEAUMONT; brown (7.5YR-4/4); CLAY (CH) -
974 5.6  |6237 ; . ; (CH)
- 58 3 24 1 molst; high plasticity; high toughness.
. .
o155 10 |2 BEAUMONT; brown (7.5YR-4/4); CLAY (CH) -
100 12 ‘moist; very stiff; high plasticity, high toughness;
101 'some caldite deposits.
1023 | [UP 24|  lssmo BEAUMONT; brown (7.5YR-4/4) mottied with
. 4 24 ‘some greenish gray (Gley 1-8/1); CLAY (CH) -
10341 - moist; high plasticity; high teughness.
1waNfss] 2 [18
27| 10 |98 25 155.8 "BEAUMONT; brown (7.5YR-4/4); mottled with
105 420 ¢ ML i1some dark gray (7.5YR-4/1); CLAY (CH) - moist;
| |very stiff; high plasticity; high teughness, grading to
106 0D Z i3 d.
1074 .5 7 214
108 l iép,o, ) ‘% ' ded. - _
] A | X ; 7.5YR-5/3); \
.1 09: / - ]§ Lk mdist; nonplasﬁc; with some silt; fine giained sand.
. 110 SS 14 18 3 ) NO RECOVERY
“1114N 28 8 18 21.7}43. CH [\ BEAUMONT; brown {7.5YR-5/4); silt, SAND (SM) -,
. . ] = . \moist; firm; nonplastic; poorly graded; with gravel Switch to 6 inch Drag Bit
112 — up to.about 1”in diameter. Reamed Hole to 112 feet
i|{uD 121 v brown {7.5YR-5/2}; motiled wi
13 6 24 26.7 83/36 'soma greenish gray Gley1-6/1; CLAY (CH) ~ moist;
114 - 7 stiff; high plasticity; high toughness.
SS1 fo 1181551967 BEAUMONT; ‘greenish gray (Gley1-8/1); CLAY
154/\y29| 45 |18 (CH) - moist; high plasicity; high toughness. -
. 116- BEAUMONT; greenishgray (Gley1-8/1); CLAY
(CH) - molst; very st|ff high plasticity; high
171 ‘toughness.
118+
: ; 10
:Z s 19 1 BEAUMONT; greenish gray (Gley1-6/1) mottied
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s
L] 3 et -
HRE {5
gl [2]%2, Bls
S(e & gz g 5
AR fz135 5|8 Litnology Remarks
120 With brown (10VR-5/6%; CLAY (CH) - moist, very . =
121 stiff; high plasticity; high toughness.
1204 ||V 5 BEAUMONT; yellowish brown (10YR-5/8); mottled
7 24 with greenish gray (Gley1-6/1); CLAY (CH) - molst;
123 “\high plasticity; high toughness.
4044 | [UD 2134 lavrol BEAUMONT; yellowish brown (10YR-5/6); mottled
A 24/ ’ with greenish gray (Gley1-6/1); silt, CLAY (CL)-
125 moist; high plasticity; high toughness.
126 U
478 1UD 0 ' NORECOVERY IN SHELBY TUBE
127311 8 24 / /
128 .
20N/ ss| 10 (18 : /4 cH | BEAUMONT; reddish brown (5YR~4/4) with slight
128 31 }‘ %E 3.9/88.0) %//f mottiing of greenish gray (Gley 1-6/1); CLAY (CH) -
130 , 4 moist; high plasticity; high toughness. ’
131 .
1324 | |YP 1] 7 NO RECOVERY:iN SHELBY TUBE
] 24 %
133 - -
4344 | [uD] 2hed s8] % BEAUMONT; reddish brown (SYR-4/4) with slight
311 9A1 24 ¢ 3' // mottling of greenish gray (Gley 1-6/1); CLAY (CH) -
135 ss| B 18 3! ) MN\moist; high plasticity; high toughness. 4
X 1 16.3[72.
1 E - ?
g AEARFEED BEAUNIONT; greenish gray (Gley1-8/1) with slight
1374 yellowish brown (10YR-5/8); sand, SILT (ML) fo
138 5 CLAY (CH) - moist; hard; high toughness; .
s nETY \presaence of calcite deposits. ) e
s L —ﬁ 18 i ] UD-10 Not Performed:
140 BEAUMONT; greeriish gray (Gley1-6/1) with slight | Replaced by $S-32 and
‘yellowish brawn (10YR-5/8); CLAY (CH) ~muolst; 58-33 as directed by
by
141 ) ‘very stiff; high. plasticity; high toughness; presence BECHTEL
14241 |UD 125 61/42] of calcite deposhts; strong reaction to HCI.
1 24 BEAUMONT; greenish gray (Gley1-6/1); mottied
143 - | with brown (10YR-5/3); CLAY (CH) - moist; high

} I / lasticity; high toughnsss. B

£ 88 6 :
149X 32| 28 [rsporpez 200 . BEAUMONT, greenish gray (Gley1-6/1); sandy
145 T~ ’ lean CLAY (CL) - froist; Hard; medium plasticity;

148 high to medium toughnass; fine grained sand;
some hard dense sand at bottom of shoe.

147 5
1485
12495888 BB |12 b dag 4 ST

a5 | 23 195 [0-241.8 : g;g BEAUMONT; yellowish brown (10YR5/8); silt,
1504 22 Bl SAND (SMY, maist, dense, nonplastic, poorly

o )
i Yon ‘greded; fine grained sand; some gray dense sand

15147 ' ;J at about 149.5 feet bgs (~2 inches thick).
1524 | | YD g L NO RECOVERY

12 24 gz?p
153 i;g; " :

3 Jlspis BEAUMONT; yellowish brown (10YR.5/6); silt, )
154 Py ,234 iz i SAND wiith ciay (SM); molst; firm; poorly graded; | Begin Logging by Matt
156 %ﬁ»g fine; some fines; quartz. ‘Cooke B8/4/07
156 7/ cH Difficult Orilling with Pitcher |
1574} |Y% 4.2 |67z %/ BEAUMONT; strong brown (7.5YR 6/6); CLAY Sampler for UD-14 156 to

14 24 //// (CH); moist to dry; high plasticlty; green‘sh.gray 158 feot
158 77 m L mottles. P
1594V ss| 17 18 . itficu ;
:zz 35| 3% |78 [18-9p24 BEAUMONT: strong brown (7.5YR 5/6); sand, SILT Difficult Driling 158.5to
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]

s 12|s8| |3|3| E

El | Bl3E| 2|83

R HHEIN R

e EHHEHE

3 So |8 3 2|5 g = Lithology Rematks
160 ] (ML); moist; hard; low plasticity; littie fine-sand.
1614
162-
1834

3 1 )
X537 B | 6.7] 2413 BEAUMONT; strang brown (7.5YR 4/6); sand, SILT
165+ 2 (ML); moist; hard; nonplastic; some fine sand.
166 -
1684
9
187X % i 18 1709554057 BEAUMONT; strong brown (7.5YR 4/6); silt, CLAY
170 1 (CH); mioist; very stiff; low plasticity; itle fine sand;
1 blocky texture.
171
17241 D " BEAUMONT; strong brown (7.5YR 4/6); silt GLAY Pitcher Sampler Used for
1734 =057 313 (CH); maist; low plasticity; little Tine sand; blocky up-16
15 24
74 ' texture. ;
Switch Back to 4 inch Drag

1754 Bit at174 feet
176~
177 -
1784
1791 ss | 19 18 0.054.8) CL | BEAUMONT,; strong brown (7.5YR 4/8); CLAY Difficult Drilling 178.5 to

) 39| 4 18 [V Y {CL); dry; very stiff; high plasticity; medium 183.5 fest
180 toughness; very stiff; trace fine sand; blocky
1814 texture.
182 5
1831
181551 16 |78 CH | BEAUMGONT; stong brown (7.5YR 4/6); CLAY
186 et 1 (CH), dry; hard; high plasticity, medium toughniess;
186 blocky taxture; yeliowish brown moitles,
187 -
188 4

ag I\/ 4 1 . 1 Difflcuit Drillj X
1BOINSS] 12 [Bhog  |ras BEAUMONT; strong brown (7.5YR 4/8); CLAY P oyting 168.5t0
190 A4 (CH); dry; very stff; high plasticity; medium :
1911 toughness; blocky texture; yeliowish brown mattles.
1924
193
3 7 . !
194 2K 32 538,138 TOP 15 inches of sample SS-42 = BEAUMONT;
195 3 - SP- str_c:‘ngl brawn (7.5T”R 4/6); CLAY (CH); ?(;ly: hard; Difficult Drnliné t0195t0
i thigh plasticity; medium toughness; blocky texture;
196+ M| eliowish brown mottles, 198.5 feet
1974 CL 1! ; nches O = T
yellowish brown (10YR 5/4); siit, SAND (SP-SM);

198 wet; very dense; fine; poorly graded: few fines;
1999Y1 88 | 15 | 14 ho a1 2206 partz.
200 43 7 118
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AMACTEC | SOIL LOG - Boring No. B-443

Project Number. 6234-07-4257

Sample Type & No.
Waler Content

Alterberg Limits

Blows/6 inches
Fines Content

Recovery

Depth (fest)
Sample
Uncorrected

Lithology
Sofl Type
{USCS)

Litholegy - Remarks

\(CL), moist; hard; some fine sand. /
onng Termmated a oS

8
o

202+
2034
204 -
2064
2064
207
2084
209+
210+
211+
212-
2134
214-
2154
2161
2174
2184
219+
2204
2214

224+
226

221+
2284
228+
2304
2314
232+
2331
234+
235-
2361
2374
238
2394
240
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Project Name :STP COL PROJECT : . .
. . -
 #MACTEC SOIL LOG - Boring No. B-444
Project Number: 6234-07-4257
Type and Diameter of Boring' Boring Location  RADWASTE BUILDING _Total Depth
Solid Stem Auger/Mud Rotary / 4 Inches . N 363057.98 E 2042133.5 100 feet
Drilling Contractor and Rig Elevation at boring Ground Water Depth | Depth to Bedrock
" JEDI Drilling / CME 75 30.01 fest See Rermarks Not Encountered
Sampling Method Sample Driving Hammer/Drop| No. of Samples Date Started
Split Spoon/UD 139.2/28.5 inches 27 7/123/07
- Borehole Inclination Logged by Date Completed
2 zz 1] A. Osorio/M. Cooke 7124107
=l |2 Eg |5 E Reviewedby/Date __MJH $£-28-~03
2|8
Slel% 32152813 81 8|2 Reviewed by /Date __KAW 6 -2.8 .08
181252138 55| 2| 5|8 ‘ :
A5l 518818 | £ 2| £33
LI RELREE2E i | < Sle2 Lithology Remarks
0 ss| 2 |12 ; 3 1 sm | FILL; yellowish brown (10 YR 5/8) SAND (SM) with
1 4 g i8 % gravel; moist; loose; non plastic; medium grained
2] ss| 2 hes \sand with gravel
2 g “%5‘\ BEAUMONT:; dark greenish gray (Gley 1, 4/1);
3 'l CLAY (CH}); moist; stiff; high plasticity; high
4. S§ 4 21 toughness; presence of few black ferrous sulfate
315 118 _nodules.
s\ ss| 5 |2 BEAUMONT; dark greenish gray (Gley 1, 4/1);
4 5 118 CLAY (CHY; moist; stiff, high plasticity; high
€ ss| ¢ 4 toughness; presence of black ferrous sulfate
7- 5| 2 |18 nodules; some fine gravel; roots
BEAUMONT; dark greenish gray (Gley 1, 4/1);
8 Ss| § |18 CLAY (CH); moist; firm; high plasticity; high
g 61 5 118 toughness; presence of fine gravel
S8 g [16.5] BEAUMONT; dark greenish gray (Gley 1, 4/1);
10+ 7 5 |18 CLAY (CH); moist; firm; high plasticity; high
114 ss| 3 [18 toughness; presence of fine gravel
sl 2 |18 BEAUMONT; yellowish red (5 YR, 5/8); CLAY
12 z (CH); dry; firm; high plasticity; high toughness;
§§| g |23 presence of gravel and sulfate nodules
1BYN 9 18 BEAUMONT: yellowish red (YR, 5/6); CLAY (CH);
141 S8 '5‘ 1_8._521 6 dry; stiff; high plasticity; high toughness; presence
10} g [18]" of calcite nodules; black ferrous sulfate nodules
15 and gravel. Augerto 15 feet
16+ BEAUMONT; yellowish red (5 YR 5/6); mottied with | begin mud rotary
4 greenish gray (Gley 1, 6/1); CLAY (CH); dry; stiff; 7:30 am 7/24/07
17 high plastlclzity; high toughness; presence of calcite | Groundwater not
k nodules; black ferrous sulfate; gravel encountered prior to fillin
18 -, BEAUMONT; red (5 YR, 5/6); mottied with some. | hole with driling fluid, "
193Y[SS| 3 |4 greenish gray (Gley 1, 6/1), CLAY (CH); dry; stiff; Groundwater not measured.
20 111 3 |18 high plasticity; high toughness; presence of calcite :
- nodules; black ferrous sulfate; gravel
214 BEAUMONT; yellowish red (5 YR, 5/6); mottled
with some greenish gray (Gley 1, 6/1); CLAY (CH),
22 dry; stiff; high plasticity; high toughness; presence | | difficult drilling at 22 feet
23 of calcite nodules; black ferrous sulfate; some fine
ss| 3 ravel. '
24+ 12 4 -1% BEAUMONT; strong brown (7.5 YR 4/6); silt; CLAY
25 (CL-ML); moist; firm; medium plasticily; some silt;
edium toughness
26 BEAUMONT; strong brown (7.5 YR, 5/6); Silt;
274 £ SAND (SM); moist; firm; non to low plasticity; some
28 it gilt; fine grained sand.
29\/[ss] 7 |12 : ;, BEAUMONT; dark yellowish brown (10 YR 4/6);
13| % |18 i silt; SAND (SP-SM); moist; firm; non plastic; with
30 tedd some silt; poory graded; fine sand and quartz.
31 : g
32+ ; ;
331 g
+\/| 88 13.5 424 BEAUMONT; dark yeflowish brown (10 YR 4/6); silt
34 [13.5 i
14 15 18 et 4 SAND (SP-8M); moist; firm; non plastic; some silt;
35 - : q poorly graded fine gralned sand
36+
37- & _‘
384
39- sS 15 15 ? BEAUMONT; yellowish brown (10 YR 5/6), silt
40 15| 14 18 SAND (SP-SM); moist; very firm; non plastic; trace
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Project Name :STP COL PROJECT . . :
, : ZMACTEC SOIL LOG - Boring No. B-444
Project Number; 6234-07-4257 ) 4 )
S T
< 0
3 8 - - =
- @ 5 5 E
s/l g |k 8 © é” 2128 .
2|8 B g = g s )| 2imo .
Qi3 oIS E|E] & | 5 32 , _ Lithology Remarks
40- el sp- | silty poorly graded fine grained sand
413 S S :
424 o
43+ 2
s \ASS] § s CH | BEAUMONT; yellowish red (5 YR 5/8); CLAY (CH),
18] & 18| moist; stiff; high plasticity; high toughness:
45 - . presence of some calcite
481 ’ difficuit drilling at 46 feet
47 1 " .
48 E:
a8/ ss] 3 BEAUMONT; dark greenish gray (Gley 1, 4/1);
17| % |38 mottled with trace yellowish red (5 YR 4/6); CLAY
- 50 {CHY; moist; firm; high plasticity; high toughness;
51 trace sllt; presence of pieces of shells
524 N
534
544 sst B 124 BEAUMONT; greenlsh gray (Gley 2, 6/1); CLAY
. 18 g 18 {CH); moist; stif; high plasticity; high foughness
581
57
58+ | _ N
54 ss| B SC- | BEAUMONT; strong brown (7.5 YR 5/6); silt,
N1l £ |18 SM | CLAY, SAND (SC-SM); moist; firm; low to medium
80 plesticity; with siit; medium and fine grained sand;
81 some gravel
62+
63- )
BASsT % hes GL | BEAUMONT; strongbrown (7.5 YR 4/8); silt; sand
4 4X 20 I el I ekl CLAY (CL); moist; stiff; medium plasticity; some
86 siif; some gravel; preserice of caicite nodules
66
87+
68 5
NAss]| ¥ : ‘ML | BEAUMONT; strong brown (7.5 YR 5/6); sand,
89 21| 58 ‘}% 20.954.3 SILT {ML); molst; very dense; non plastic some
70 silt; fine grained sand
714
72
73
AN/ssi 28 1161 .4 i SV | BEAUMONT; brown (7.5 YR 4/4); silt; SAND (SM);
743\ 2| 8 |88 : moist; very-dense; non J)lasﬁt;; some siit; poorly
75 graded medium grained sand
76 E By
77+ ;
781 B
79 s 14 115 it sp- | BEAUMONT; brown (10 YR 5/3) silt; SAND .
19 23 | %82 %’é SM | (SP-SM); moist; very densa; non plastic; trace silf;
80 -
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#MACTEC SOIL LOG - Boring No. B-444
Projact Number; 6234-07-4257
]
. o 8 =].1 3
= ° § & g !
£, % .§§ 2o 8|3 B I
5lEl e § Sielal g =4
3 358|855 || 2 ] Lithology Remarks
80 "i%g%i Sp- | poorly graded medium grained sand
K t”
81 %ﬁlé 5 SM
221 %’éig
& B ?}éii BEAUMONT; b (7.5 YR 4/4), CLAY (CHY); ~
' % CH \ s brown (7.5 YR ; CLAY ;
84 2? 192 18 R4.2| (50528 //// moist; very stiff. high plasticity; high toughness;
85 7 slight mottling of greenish gray (Gley 1 6/1) at
7
864 % about 84.5 1t
v
87 1 %
88 - %
sof/ 55| & ko ’y/ BEAUMONT; brown {75 YR 4/4); CLAY {CH);
/ 10 SRS / molst; very stiff; high plasticity; high toughness
a0 N 251 11 %
z;‘ 5%
3 7
v/
93 7
VS (VS A TR O // ‘BEAUMONT; brown (7.5 YR 4/4); CLAY (CH);
o5 26 1% 18 0. % moist; very stiff, high plasticity; high toughness
7
974 7
S8 ‘ 7 BEAUMONT:; brown (7.5 YR 4/4); CLAY (CH);
% 27| 14 %% 3.2 ///: moist; very stiff; high plasticity; high toughness
100 i Boring Terminated at 100 ft bgs
101 1
102
103
104+
105+
106+
107
1081
109+
110
1114
1124
113
1144
1154
1164
117
1181
119+
120
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Question 02.05.04-1
Boring Logs B-443, B-444, B-445, B-940, B-949
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-

ABR}-"AE-08000075'
Attachment 3
Page 10 of 20

Project Name :STP COL PROJECT | . . : .
ZMACTEC SOIL LOG - Boring No. B-445
Project Number: 6234-07-4257 ' .
Type and Diameter of Boring Boring Location  RADWASTE BUILDING Total Depth
Solid Stem Auger/Mud Rotary / 4 inches N 363058.02 £ 2942240.48 100 feet
Drilling Contractor and Rig ‘ ) Elevation at boring Ground Water Depth | Depth to Bedrock
JEDI Drilling / CME 75 31.34 feet See Remarks Not Encountered
Sampling Method - Sample Driving Hammer/Drop| No. of Samples Date Started
. Split Spoon 139.2/29.5 inches 27 : 8/6/07
- Borehole Inclination Logged by Date Completed
2 B 0 M. Cooke 8/7/07
L] ] w o -
= o | o2 SIE| B Reviewed by / Date MIH & 2502
3| | 232 HEIE: : :
glal 2 §% EE SlS| EI B s Reviewed by / Date ____ ISAW 5.2.8.08
algl al g Elel 2 | 8|FO ’
El E| 8 5 18 S | o ,
cl|s| 8|53 n§:é 2lE| 25132 Lithology Remarks
0 SS % 21 CH | SURFACE = grass and thin layer of topsaoil, 4 Inch O.D. Solid Stem
19/ 113 [18 scattered gravel Augers to 15 feet.
2F/ss| 2 (12 BEAUMONT; biack (7.5YR 2.5/1); CLAY (CH); dry;
9 4 18 soft; high plasticity; scattered small to medium
3 7 sized roots.
Ssi 7 |12 BEAUMONT; black (7.5YR 2.5/1); CLAY (CH); dry;
4+ 3 18 stiff; high plasticity; small roots.
54Yy|ss| 1 |18 BEAUMONT; brown (7.5YR 4/4); CLAY (CH); dry;
4| ¢ |18 stiff; high plasticity. -
6 Ss 14 BEAUMONT; greenish gray (Gley1 10Y 5/1); CLAY
74 5 g 18 (CHY; dry; stiff; high plasticity; brown staining; black
g nodules; white calcareous nodules.
sdV|ss| & (18 BEAUMONT; greenish gray (Gley1 10Y 5/1); CLAY
9 61 g |18 (CH); dry, stiff, mixed with some brown 7.5YR 4/4;
. SS g 18 large calcareous nodules.
10+ 7| § {18 BEAUMONT; brown (7.5YR 5/4); CLAY (CH);
ss| % |18 moist; stiff; abundant calcareous nodules; little fine
11+ ) 1 |13 sand; gravel slzed calcareous nodules.
12 BEAUMONT; brown (7.5YR 5/4); CLAY (CH);.
SS 4 18 moist; firm, abundant calcareous nodules; little
13- 9 18 sand; gravel slzed calcarecus nodules.
1aNIss| 2 (14 BEAUMONT; brown (7.5YR 5/4); CLAY (CH);
5 10 g 18 moizl; stiff, abLllznadant Icalmreousogoidules; little fine :
sand; gravel sized calcareous nodules.
16 BEAUMONT: yellowish red (YR 4/8); CLAY (CH); | o ovec, o Mud Rotery
dry; stiff; high plasticity; blocky texture; white fent ;
17 5 calcareous nodules. ' . Groundwater not
18- BEAUMONT; yellowish red (5YR 4/6); CLAY (CH), | oiivountered priar to ﬁllihg
i 3 dry; stiff; high plasticity; blocky texture; white hole with drilling fluid.
19 ?13 et calcareous nodules. U . | Groundwater not measured.
7 |18 < BEAUMONT; yeliowish red (5YR 4/8); CLAY (CH); | SpT Energy Test Performed
20 dry; stiff, high plasticity; greenish gray mottles; 3811
214 blocky texture.
22
23
_ 2 2 .
24 SS 1 1z e M BEAUMONT; brown (7.5YR 5/4); siit, SAND (SM); SPT Energy Test Performed
121 3 |18
25 e i wet; very loose; poorly graded; fine; quartz; little 8S8-12
26- i fines. »
;.
274 o ’ 2
28+ 2
294V]ss| 13 {12 ke '
13 12 {78 G BEAUMONT; brown (7.5YR 5/4); silt, SAND (SM); | SPT Energy Test Performed
30 L LG waet; firm; poorly graded; fine; quartz; little fines. 8813
314 ’,.e
324 S0
331 0]
. 2 Rizrd )
st N ENE S BEAUMONT; brown (7 5YR 5/4); silt, SAND (SM);
35 4 Hies wet; loose; poorly graded; fine; little silt; quartz;
36- ‘ L muscovite.
37 R T ’.‘. :;z.
38+ % G
- 6 |14 Ldaad ) : .
38 ?g ; 18 izt BEAUMONT; brown (7.5YR 5/4); silt, SAND (SM);
40 e .
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Projsct Name :STP COL PROJECT

#MACTEC SOIL LOG - Boring No. B-445
Project Number: 6234-07-4257 . i
)
2 ,
ol |32 AR
E é E -g = g § 3 > |3
£lel 2| 2|8 1 B
512 HE =2
a v% ,§ gé rEl 2 Ig 5 5182 ) Lithology Remarks
40 ) 3 I} wet; firm; poorly graded; fine; it silt; quartz;
414 muscovits. o
42
.43 e . )
449\/ 88 g 118 CH. | BEAUMONT; strong brown (7.5YR 4/6); CLAY
) 15 161 § |18 1 (CH); dry; stiff; high plasticity; blocky texture.
46..
47 1
48 A
e L EHERE: | BEAUMONT; dark gray (7.5VR alf); sit, CLAY
50 {CL-ML); moist; soft; medium plastic; trace fine
y sand. -
514
525
531 . ‘
3 Moderately difficult drillin
SR RES | BEAUMONT; groenish gray (10GY 5/1); SROLAY | 53,510 56.5 feey g
55 ~1.5 ‘(CL-ML); dry; stiff; médium plastic; trece fine sand.
56 4
57
584
: ]
S| 8 48 BEAUMONT; greenish gray (10GY 5/1); silt, CLAY
60 - 10 {CL-ML); dry; very stiff; medium plastic; trace finé
sand.
611
52
63 .
eaN]ss| 7 (14 SM | BEAUMONT; brown (7 5YR'5 3); siit, SAND (SM);
20 & 18 | wet; firm; poorly graded; fine; quanz; muscovits;
65 few heavy minarals; brown clay on tip of spoon;
3 little fines.
66
87
68 - )
1~ 5
693 2? 20 :}% 1.313.8 ‘BEAUMONT; brown (7.5YR 5.3); sflt SAND (SM);
70+ 28 wet; dense; poorly graded; fine; quartz; muscovite;
few heavy minerals; brown clay on tip of spoon;
) 715 little fines, some fight gray clayey motties.
72 ]
734 N
743\/| S8 4l BEAUMONT: brown {7.5YR-5/3); silt, SAND (SMY);
. 22 gg %3 18.2123 22 wet to moist; very dense; poorly graded; fine; few
75 § fines; quarkz; muscovite; few heavy black minerals
76+ N
774 '
78 ] : .
AAss| 13 |4 il SP. | BEAUMONT; brown (7.5YR 5/3); siit; SAND
' ;2 23 %‘g '11% 21.6(10.4 GHI sM | (SP-8M); molst to wet; very dense; poorly graded;
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Boring Logs B-443, B-444, B-445, B-940, B-949

Attachment 3
Page 12 of 20

STP SOIL_STP2007.GPd WLAGDT 4/24108
Project Nams :STP COL PROJECT

#MACTEC SOIL LOG - Boring No. B-445

Project Number: 6234-07-4257

Sample Type & No.|
Lithology

ype
{USCS)

Atlerberg Uimils

Blowi/6 Inches
Raeuva)ry
water Conlent
Fines Content

Uncorrecled

B Depin (feet)
Sample

Lithology Remarks

fine; duartz; muscovite; some heavy dark minerals; |
subrounded.

»®| Sal T

gV

81

831 ] é: :

4 - 18
#3242 |3}ms BEAUMONT; brown {7.5YR 5/3); silt; SAND
85— K14 ST (SP-SM); moist to wet; very dense; poorly graded;
fing; quartz; muscovite; some heavy dark minerals;
86 subrounded.

U
R
S

ey

88+

81X 55 BEAUMONT; brown (7.5YR 5.4); CLAY (CH); dry;
very stiff; high plasticity; blocky texture; greenish
914 gray mottles, .

[28.5/ 58/39

~ L
Sle

Difficult drilling 88.5 t0'93.5
feet.

%X 31 ﬁ Blea|  Jsem | BEAUMONT; brown (7.5YR 5/4); CLAY (CH): dry:;
95 ,

very sfiff; high plasticity; blocky texture.

99IX1S3| 10 [Bposg BEAUMONT; brown (7.5YR 5/4); CLAY (CH}; dry;
100 s —\vary stiff; high plasticity; blocky texture:

1014 » OANgG | erminats a S )

1024
103
1044
105
108-
107+
108-
109-
110-
1144
142- /
113
1144
1154
115-
117 4
118+ | . ;
119+ ' ' Cop
120 i :
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Project Name :STP COL PROJECT . ’
ZMACTEC SOIL LOG - Boring No. B-940
Project Number: 6234-07-4257
Type and Diameter of Boring ‘Boring Location PUMP HOUSE Total Depth
Solid Stem Auger/Mud Rotary / 6 inches/4 inches N 363443.68 E 2941391.11 125 feet
Drilling Contractor and Rig Elevalion at boring Ground Water Dapth| Depth to Badrock
LEWIS ENV / Mobile B-57 29.66 feet Sea Remarks Not Encountered
Sampling Method Sample Driving Hammer/Drop|{ No. of Samples Date Started
Split Spoon/UD 139.92/29.75 40 8/1/07
- Borehole Inclination Logged by Date Completed
2 - 0 M. Cooke 8/3/07
] Fos = T N
sl |2 <5 HEHE: Reviewedby/Date _MJif 5-25-0#
& S _S ©
Zle % gi %ﬁ § (g § 5 é’@ Reviewed by / Date KAwW _s.28%-0F .
§|E| E 5| 2 gil=
Slals|ssled2|E| 25|33 Lithology Remarks
0 S§S| % 8 GM | CRUSHED STONE AT SURFACE (old road bed o
14 11 %7 |18 near RR Tracks) Begin drilling 8/1/07 at 1245
, sS 12 CH T\ FILL; dark gray (7.5YR 4/1); silty, sandy, GRAVEL ] using 4 inch O.D. solid stem
2+ > | 2 |15 {GM); moist; very loose; poorly graded; augers to 15 feet.
3 3 subrounded to subangular road fill.
ss| 1 j1a Ty ray
44/N 3! 3 118 (CH); moist; firm; high plastlclty, high toughness.
5 ss| 2 |18 BEAUMONT; very dark gray (7.5YR 3/1); CLAY
4 % 18 (CH); moist; firm; high plasticity; high toughness.
6 ss| 2 |18 BEAUMONT; brown (7:5YR 4/2); CLAY (CH);
74 5 2 18 moist; firm; high plasticity; high toughness
2 BEAUMONT; yellowish red (5YR 4/6); CLAY {CH);
8gy|ss| 7 |3 dry; soft; medium to high plasticity; medium
9 61 3 |18 toughness; blocky texture
: ss| £ (12 BEAUMONT; yellowish red (5YR 4/8); CLAY (CHY);
10 7 2 |18 dry; soft; medium to high plasticity; medium
S8 14 CL toughness; blocky texture
.M s | 4 118 BEAUMONT; yellowish red (5YR 4/8); CLAY (CH);
12 dry; stiff; high plasticity; medium toughness; tan
Ssi 2 |13 motties; blocky texture; light gray calcareous
134 9 18 odules.
4\lss| ¢ ; yellowis
1: 10 ‘7‘ 11% (CLY; dry; stiff: medium plastlc low: tougl’;ness tan
- motties; blocky texture; calcareous nodules .
16 BEAUMONT: yellowish red (SR 416y i, CLAY Switch to mud rotary at 15
(CL); dry; stiff, medium plastic; low toughness; tan " . .
17 4 mottles; blocky texture; calcareous nodules. gf—gﬁg;xﬁgﬁl\g{ag bit. -
18- BEAUMONT yellowxsh red (5YR 4/6); silt, CLAY encountered prior to filling
: (CL); dry; stiff, medium plastic; low toughness; tan hole with drilling fluid.
194 ?? E %_g_ 3 SM | \mottles; blocky :gf:re calmreouslnodules Groundwater not measured.
20 g wet; loose; fine; some silt; quartz; trace muscov:te
21 ) poorly graded
22 A
W4t
23 75
] 7 s .
244135 3 a 2 NO RECOVERY; firmh
25 RS Moderately difficult drilling 25
264 :( 4 to 28.5 fast.
27 B3 % '
28+ nih
200\ss| Z [ & ] | : i
13 6 i8 % BEAUMONT; strong brown (7.5YR 5.8); silt, SAND
.30 7 AL ~ (SM); wet; firm; fine; poorly graded; quartz; trace
3 ; 3 rmuscovite.
RV
a5 ||UD 8 QJ% BEAUMONT; strong brown (7.5YR 5.8); silt, SAND | Pitcher Sampler Used UD-1
1 24 b (SM); wet; fine; poorly graded; quartz; trace
33 57 % muscovite; some fines.
343 ||uD 10.5] ; }é BEAUMONT; strong brown (7.6YR 5.8); silt, SAND |
359 || 2 24 Boe (SM); wet: firm; fine; poorly graded; quartz; trace Pitcher Sampler Used UD-2
; T i muscovite; some fines. Obtained additional SPT
S NN A BEAUMONT; strong brown (7.5YR 5.8); sitt, SAND | sample 35.6 10 37 0 feet as
37 4 AL (SM); wet; loose; fine; poorly graded; quartz; trace | instructed by BECTHEL rep.
38- et muscovite; some fines. . ﬁ |aefevre et dl
WS T Te b dad Wi [ BEAUNONT, strong brown (75VR 5.8); 5and, STLT | ye g eaegrnctit driling
40 15 g 18 (ML); wet; stiff; fine; poorly graded; quartz; trace
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Project Number: 6234-07-4257

Project Nams :STP COL PROJECT

ZMACTEC

SOIL LOG - Boring No. B-940

g
- 2 - a3
= §
AREIEE gl 5
Sl i5 |83 81 8 | &~
s §§ § Bl £ § =
& 5 mg gle| 235|328 Lithology Remsrks
40 ML | muscovite; some fines.
41 - - '
41{|uUD 16 67141 BEAUMONT; strong brown (7.5YR 5.8); sand SILT
a2 3 24 P84 7// (ML), wet; fine; poorly graded; quartz; trace
43 ! % uscovite; some fines. )
3 -  Strong brown (7. 3
4“4 ?BS 16 -}% 27.0198.7) 62/44 % {CH); moist; dry; high plasticity; medium
45- / toughness; greenish gray staining.
45 / BEAUMONT; strong brown (7.5YR 5/8); CLAY
uD ] / (CH); maist; very stiff; high piasticity; medium /| Switch to 4 tnch nominal
47 4 2%; 132.1 61/38 // toughness; greenish gray staining. drag bit at 45 feet.
, / BEAUMONT; strong browh (7.5YR 4/6); CLAY
48 _ // (CH); moist; high plasticity; medium toughness.
99153 i 18 l35.408.9 // BEAUMONT; greenish gray (Gley 1 10Y 5i1); sit,
50 5 J /// CLAY (CH); moist; stiff; medium to low plasticity;
7 low toughness; séme brown motties.
51+ /
524 | %
531 %
5 /
sAYSS) 7 |48 / BEAUMONT; greenish gray (Gley 1 10Y 5H); sit,
ss ¥\ 181 10 |18 . CLAY (CHY: moist; very stit; medium to low
% plasticity; low ioug'hner;ls; some brown mottles;
58 3 ,/// | scattered bleck nodules )
s74 | |UP 2brd [swa2 // BEAUMONT; greenish gray (Gley 1 10Y 5/1); sit,
s 24 / CLAY (CHY); moist; medium to tow plasticity; low -
58 " / ‘toughness; some brown n;om&s: s;:euered black
j sS / 1 nodules; strong brown at bottom of tube
¥ 8] & 15 p2-2p90 % BEAUMONT; sirong brown (7.5YR 4/6); CLAY
60+ /,/ (CH)};‘ dry; ve:y :ktlff; r;itgh plasticity; gxedlum
i 4 toughness; blocky texture; scattered caicareous
61 : //; nodules
624 | //%
634 7
] B / .
aXI5s| 10 |38 // BEAUMONT: strong brown (7.5YR 4/8); CLAY
85 33 %// (CH); dry; very stiff; high plasticity; medium
6 % t::ugi;:ess; ::;klered calcareous nodules; black
T i staining or nodules.
674 | YD 2bsql |54 % BEAUMONT, strong brown (7.5YR 4/6); CLAY
] 6. 24 ’ (CHY, dry; high plasticity; medium toughnass;
. - ]
68 ) 7 4 scattered calcareous nodules; black staining-or
sodN/ss| € (18 | motuss ‘
21| & |18 P850 /// BEAUMONT; yellowish red {5YR 4/8); CLAY (CH);
70 ‘ dry; very stiff; high plasticity; medium toughness;
k v scatiered calcareous nadules; black staining or
n | 7 / nodules. ’
721 %
73 j %
] 2 ’ / )
#1558 |12 % BEAUMONT; reddish brown (SYR 5/4); CLAY
75 11 / (CH); dry; very stff; high plasticity; medium
76 / mulghness,; s:gttlerad calcareous nodules; black
stalning or nodules,
774 ||YP 22800 1| {55124 / BEAUMONT; brown (7.5YR 5/4), CLAY {CH);
78 7 24 /% maist; high plasticity; medlum toughness.
] ) / ‘
15| 3 |18 po-apes %/// BEAUMONT; brown (7.5YR 5/4); GLAY (CH)
80
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ABR-AE-08000075
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Project Name :STP COL PROJECT

SOIL LOG - Boring No. B-940

_ , ZMACTEC
Project Number: 6234-07-4257
] ' )
] 2 . g
3| &) 38 515/ 5 '
& - . > o o
=lel o ’gE a] © (§ o
TR
ol3| g E £8 8| ¢ 2 Lithotogy Remerks
80 W7 ch | moist; very stiff, high pla_stlcity; medium toughness;
814 scatterad calcaraous nodules. Moderately difficult drilling
825 ~811to 83.5 fest. -
83 E-
s AR L BEAUMONT; brown (7.5YR 5/4); CLAY (CH);
85 £ 10 moist; very stiff, high plasticity; medium toughness;
86 | scattered calcareous nodules. -
875
88+
7 .
sadx|sel 7 |18 BEAUMONT: brown (7.5YR 5/4), CLAY (CH};
90 ] mpist; very sfiff, high plasticity; medium toughness;
a1 'scattered calcareous nodules.
41uD 28 ba A 61sas BEAUMONT; brown (7.5YR 5,4),CLAY (CH); dry;
92 B8 24 g4 ) high plasticity; medium toughness; white
93 calcareous nodules,
941 §§ 8 %% 23.4190.5 BEAUMONT; brown (7.5YR 6:4);:CLAY (CHY); dry;
95 4 11 very s8ff; high plasticlty: medium toughness; white
calcarsous nodules; scattered small shall
96 - fragments,
97
LR
NAss] B ML | BEAUMONT; brown (7.5¥R 5.4); sand, SILT (ML);
% 27 ;‘;' %% [21.186.9 moist; hard; non-plestic;some fine sand;
100 occassional cemented sand nodules, Difficutt dirilling 100 to 103.5
101+ feet
102+
1035
N ssl & a8l 7 CL | BEAUMONT; graenish gray (Gley 1 10Y 6/1); silt,
04028 ] & |iapoy [ CLAY with sand (CL); dry; very stiff; medium
105 i plastic; medium toughness; reddish brown staining.
106 -
107 4
108§ ]
109d\iss| & |18 7 CH | BEAUMONT; greenish gray (Gley 1 10Y 6/1);
2| & |18 CLAY (CHY);: dry: very stiff, medium piastic;
110 calcareous nodules; brownish red mottling.
1114
1124
1134
k -7 .
4 gg 9 ‘}—g 24.2) 60/44 | BEAUMONT:; greenish gray (Gley 1 10Y 6/1);
1156- 12 1 CLAY (CHY): diy; very stiff, medium plastic;
1 calcaréous nodules more. abundant; brownish red
1164 mottling. .
1174
1184
I 13
el B | BEAUMONT; gresnish gray.(Gley 1 10Y 6/1);
120
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Project Name :STP COL PROJECT

ZMACTEC

P}oject Number: 6234-07-4257

SOIL LOG - Boring No. B-940

Dsj
Sample
Sampie Type & No.

Uncorrecled
Blows/6 inches
Waler Content
Fines Content

(Inches)

Lithology Rermarks

- | Recavery

CLAY (CH}); dry; hard; medium plastic; calcareous
nodulss more abundant; brownish red mottling.

1243/ 88 18 1,
32| 3 121.4

‘BEAUMONT; greenish gray (Gley 1 10Y 6/1) and
brown; silt CLAY (CL); dry; very stff; medium
\plastle; calcaroous nodules. ] /

126+ ' Boring Termiriated at 125 ft bgs

138
1404
1414
142
143
144
1457
1486+
147
1484
1484
150
154
152

153-
154-
155+
156+
1571
158+
158

160
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Project Name :STP COL PROJECT .
AMACTEC SOIL LOG - Boring No. B-949
Project Number: 6234-07-4257 .
Type and Diameter of Boring Boring Location PUMP HOUSE Total Depth
Solid Stem Auger/Mud Rotary / 4 inches/6 inches N 363504.32 E 2941778.93 125 feet
Drilling Contractor and Rig Elevation at boring Ground Water Depth | Depth to Bedrock
LEWIS ENV / Mobile B§7 28.67 feet See Remarks Not Encountered
Sampling Method Sample Driving Hammer/Drop| No. of Samples Date Started
Split Spoon 139.92/29.75 inches 40 7/24/07
- Borehole Inclination Logged by Date Completed
2 " 0 M. Cooke 811/07
. 3 = - |2
sl |3 gg HHE Reviewed by /Date __MJH S-25- 0P
e I3
Slal s §§ §g0|8| | B|&a Reviewed by /Date __KAW S 28-08
Bl g G e 2
oiel E| 8 85 24 @ B9
izl a|52|egl2ls]| 2538 Lithology Remarks
ONss| 7 (18 TOPSOIL - fop 2 Inches ] ————
14N 1| 5 |18 CH | 'BEAUMONT; black (10YR 211); CLAY (GH); moist; geg'" dr;,l('iirg; with 4 inch
aN/ssl 2 |14 soft; high plasticity; medium toughness; small -D. Solid Stem Augers
2] 5 |18 roots; scaltered caliche nodules.
3 sT 2 114 BEAUMONT; black (10YR 2/1); CLAY (CH); moist;
4 33 3 kT soft; high plasticity; medium toughness; small
4 roots; scaitered caliche nodules.
s3\/|ss| 2 |14 BEAUMONT; pale brown (10YR 6/3); CLAY with
4 i 18 sand (CH); dry to moist; firm, high plasticity;: trace
5 Y 18 salr_xg};] medium to high toughness; abundance of
7 caliche :
5 18 BEAUMONT; brown (7.5YR5/4); CLAY with sand
8 S8 4 14 (CH); dry to moist; firm, high plasticity; trace sand;
9 6 18 medium to high toughness; abundance of caliche
ss 5 (18 BEAUMONT; yellowish red (5YR 5/6); CLAY with
10+ 7 5 |18 sand (CH); dry to moist; firm, high plasticity; trace
118\Jss| ¢ |18 sand; medium to high toughness; abundance of
8] 4 178 caliche; thin tan laminations
12 BEAUMONT; yellowish red (5YR 5/6); CLAY with
13- SS| ¥ (14 sand (CH); dry to moist; firm, high plasticity; trace
8 18 sand; medium to high toughness; abundance of
144 Ss| 7 |15 caliche; thin tan laminations
! 10{ g |18 BEAUMONT; yeliowish red (5YR 5/6); CLAY with .
15 sand (CH); dry to moist; firm, high plasticity; trace | Switch to Mud Rotary at 18
164 sand; medium to high toughness; abundance of feet
caliche; thin tan laminations; firm; light gray 4 inch drag bit
17 - laminations . Groundwater not
18- BEAUMONT; yellowish red (5YR &/6); CLAY with encountered prior to filling
sand (CHY); dry to molst; stiff, high plasticity; trace hole with dilling fiuid.
194y|S5| 3 |18 sand; medium to high toughness; abundance of Groundwater not measured.
POE AR 18 ML || caliche; thin tan laminations [ Install 8 inch L.D. PVC casing
BEAUMONT; yellowish red (5YR 5/6); CLAY with to 5 feet
213 sang (CH:)f dry to rr]m;ilsl; stig. high pLasﬁ:“v: Uaff:e Ream borehole to 18.5 feet
T sand; medium to high toughness; abundance of with 6 inch drag bi
22+ e SM caliche; thin tan laminations }ﬂ reg bt
23 ) o] BEAUMONT; yeliowish red (SYR 5/6); CLAY with
%5 s i sand (CH); dry to moist; stiff, high plasticity; trace
244Y|S8) 2 |12 Sha sand; medium to high toughness; abundance of
25 12) 7 118 5 caliche; thin tan laminations ! N
A7) BEAUMONT; reddish brown (2.5YR 5/3); CLAY Some difficull drilling 25 to
26+ i CH); moist to dry; stiff, high plasticity; medium 28:5 feet :
27 N toughness; few fine to medium sand Likely cemented sand layers
Sy ~strong brown (7.5YR b/8); sand; SILT] | based on $8-13
28- S ML); moist; stiff, nonplastic; dsome fine sand Cemented sand layers
; ML || Estimated contact; likely gradational Difficult drilling 28.5 to 33.5
29.9%1 55 é 12101 982 BEAUMONT, brown (7.5YR 4/4), s, SAND (SM) | | feet o
30 wet; firm; fine; little siit; subrounded; quartz; trace
31 ica (muscovite) '
BEAUMONT,; brown; (7.YR 4/4); sand; SILT (ML),
32+ wet; fine; little silt; stiff; strongly cemented gravel
334 sized sandstone fragments; likely cemented layers
17 e broken by the SPT sampler '
343ViSs| ¢ |14 wen SM {\ Cemented sand layers 30 to 33.5 based on rig
s N M| 12 |18 : (( chatter
ke TBTown (7- ST, ;
361 ] wet; very firm; fine; little siit; poorly graded; quartz
a7 Pk sand (subrounded); trace mica.
38+ SH . .
39N ssi 15 {14 S sp_ | BEAUMONT, brown (7.5YR 4/4); silt, SAND
20 15| 5 z 98 21.2110.2 ? (SP-SM); molst to wet; dense; poorly graded; fine;
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STP SOIL_STP2007.GPJ WLA.GDT 4/24/08

Project Name :STP COL PROJECT ' . o
AMACTEC SOIL LOG - Boring No. B-949
Project Number: 6234-07-4257 ' .
F
© 3 Bl e é
= @
AT IS E Y
zlel 2 2 |27 8l & 2 &"‘
ZIE|E1 B¢ §§ $1813 =%
8 5 3|5318e|l2|&| =2 é 823 Lithotogy Remarks
40- ) ) i gp- ) few silt; subrounded; quartz; trace mica.”
414 i SM e
421 - CH H\Estimated contact at 41,5 feel. ) Ya
43
] 3
ot LEHIERE BEAUMONT; brown (7.5YR 4/3); CLAY (GH); moist
45 7 fo dry; stiff; high plasticity; high toughness; blocky
! texture; some tan vertical and hofizontal
46 5 laminations
474
48 5
O53| B ($BRra  [sves BEAUMONT; greenish gray (Gley 15QY 6M); SPT Ensrgy Test performed
50 CLAY (CH); dry,; stiff: highly plastic; high §S8-17
51 toughness; some reddish brown iron oxide staining
uD ) 2 BEAUMONT; gresnish gray (Glsy 1 5GY 6/1); )
52 & CLAY (CH); dry: high plasticily UD-1
1 THICK WALLED (14 gauge)
53 : “TUBE USED .
543 |up 21 S ] UD-2 obtained from 53.5 to
ho 3! 8536 BEAUMONT; greenish gray (Gley 1 5GY 6/1) 55,
ssii)2 2 CLAY (CHY); dry; highly plastic ' § feetto replaca UD-1
sefvlss| 7 |18 .
18 7 18 131,197 .4 BEAUMONT; greenish gray (Gley 1 5GY 6/1); SPT Energy Test performed
57 12 CLAY (CHY); dty; very shff; highly plastic; high 55-18
58' toughness; some reddish brown iron oxide
1 5 1 staining; some scattered hard whits caliche
591 sSs nodules
19] £ £ O i BEAUMONT; strong brown (7.5VR 4/6); CLAY SPT Ensrgy Test performed
60 1 (CHY); dry; very stiff; highly plastic; high toughness; | S$-19
61 ] some black MN staining; blocky texture : .
’ uD 29 . BEAUMONT; strong brown (75YR 4/6); CLAY
62 3 24 P33 64/31 {CHY; dry; highly plastic; high toughness; blocky
texture
63 : End Drilling 7/25/07 at 63
siX|SS| & |18 BEAUMONT: strong brown (7.5YR 4/6); CLAY e ot el at 2 faet
654— 13 (CHY); dry; very stiff; highly plastic; high toughness; Pty
blocky textura Begin Drilling 7/26/07
66~ ' Heavy AM rainfall
67 5
68+ )
A/ [}
B9X15: | 8, |18 bsd BEAUMONT: strong brown (7.5YR 4/6); CLAY
70 13 {CH); dry; very stiff; highly plasfic; high foughness;
7 blocky texture
724 U4D %% o40  |sem2 BEAUMONT: strong brown (7.5YR 4/6); CLAY
{CH}: dry; highly plastic; high toughness; blocky
73 texture
A b .
XI55l 8 |12 for.deod BEAUMONT: strong brown (7 5YR 4/6); CLAY
75 12 : (CHy); dry; very stiff; highly plastic; high toughness;
764 some light green and tan motties.
774
784
799X|SS| 8 |Bhao [seme 1 BEAUMONT; strong brown (7 5YR 5/6); CLAY
80 23| 42 {18 -
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Project Name :STP COL PROJECT . .
7 ~ @#MACTEC SOIL LOG - Boring No. B-949
Project Number: 6234-07-4257 . -
2
=1 3 l=| %
'3 g '_§§ E 5 g
Slel e | B (§ g &"‘
HEHBTH HHEIR B
\ 5 (§ 5o ¢ é s|lelz |5 § 2 Lithclogy Remarks
8o - Ch | (CH:, dry; very sti; high piastaity; high 1o madium
81 toughness '
s2d | |UD 4 NO RECOVERY
5 24 NO RECOVERY UD-5
83 Attempt another UD at 83.5
844 [ 1up ;2_2_5 o to 85.5 feet
: 2.5, 66143 BEAUMONT; strong brown (7.5YR 5/6); CLAY :
B85+ [ 24 40 {CHY); dry; high plasticity; high toughness
86+
87 -
88+
89158 | 2 |13 oo BEAUMONT; strong brown (7.5YR 5/6); CLAY
80 13 (CHY; dry; very stiff; high plasticity; high toughness
91 g
1}|uo 24 B0/36 BEAUMONT: brown (7.5YR 4/3); CLAY (CHY); dry:
22 7 22 81 ‘medium plastic; medium toughness; blocky texture
0aN85] 9 |18 CL- | BEAUMONT: brown (7.5YR 4/3); silt, CLAY
25 170 18 ML | (CL-ML);-dry; very stiff, medium plastic; medium
95 ~ ‘toughness; blocky texture
964- '
97
98 5 .
294V ss 13 4 SN | BEAUMONT: ight brown {7.5YR 6/4); Silt, SAND
" 26 %ﬁ 18 g (SM); wet to moist; very dense; poorly graded, fine
100 | to medium; few silt; subrounded; quartz; mica;
104 5 trace dark minerals.
E ub 16,54 BEAUMONT: light brown (7.5YR 6/4); silt; SAND
102 8 24 |'8:619:2 (SM); wet'to moist; poorly graded, fine to'medium;
103 ‘few silt; subrounded; quartz; mica; trace dark
. minerals, .
043X & |4 BEAUMONT; brown (7.5YR 5/4); silt; SAND (SM);
105 wet to moist; very firm; fine to medium; few silt;
108 2 subrounded; quartz; mica; trace dark minerals.
107 Cemented/gravely layers
108 4
1094V ss| 1 {14 BEAUNONT; brown (7.5YR 5/4); silt, SAND (SM);
28 g 148 ; wet; looss; medium to coarse; poorly graded;
110 CH [ \quariz, cemented sand and calcareous nodules
111 - - ; brown (7.5YRA73); {CH};
uD 8 _; moist; firm; high plasticity; high toughness; trace
1124 9 24 13.754.61 27117 fine to medium sand
113 3 brown (7. ) sanay b
b i (CL) wet; medium to coarse; poorly graded; litt
T 114+ up 45 gravel; some sand; 1" diameter subrounded gravel
10 24 In bottom of tube
1151 ' BEAUMONT; brown (7.5YR 4/3); sand lean CLAY
1184 (CL) wet; medium to coarse; poorly graded; litte
gravel; some sand; 1" diameter subrounded grave!
117 in bottom of fube; very coarse sand and grave!
118 Pitcher samipler refusal at 115 fest,
d ] :
19PX135] 14 (81  [asrs BEAUMONT; yellowish red (SYR 4/6); siit, CLAY
120 117 : ' .
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Project Name :STP COL PROJECT

Project Number: 6234-07-4257

ZMACTEC

SOIL LOG - Boring No. B-949

Sample Type & No.
Uncomecied
Blows/6 fnches
Recovery
(inches)

Fines Conlent

Sample

Altarberg Limils

Lithology Remarks

‘Water Content

Lithology
0 Soll Typs
=1{Uscs)

1244V 88
30

Ny
-]
mlm

19.4190.61 39/28

145
146 5
147 4
148+
1494
1504
1611
1624
153
1541
155+
156 4
157 -
158+
1594
160

(CLY; dry; hard; low plasticity; low touéhness;
greenish gray mottles

BEAUMONT,; yellowish red (5YR 4/6); siit, CLAY
(CL); dry; very stiff; low plasticity; low toughness; .
greenish gray motties; some fine sand at bottom of

\{nterval /

Boring Terminated at 125 fest bgs
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Max. Depth: 75.295 (ft)
Avg. Interval; 0.328 (ft)

SBT: Soil Behavior Type (Robertson 1990}
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Site: SOUTH TEXAS PROJ.

Engineer: M.COOK

Max. Depth: 75.295 (it)
Avg. Interval: 0.328 {ft)

SBT: Soil Behavior Type (Robertson 1930}
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EGG M ACTEC Site: SOUTH TEXAS PROJ. Engineer: M.COOK a
Sounding: C-405s Date: 77232007 11:53 3
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