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1.0 OBSERVATION WELLS

1.1 Geotechnical Borings to Plan Well Installation

Geotechnical borings were drilled near each of the proposed observation well (OW) cluster locations to
obtain the information necessary for Bechtel to determine the depth(s) and locations for the OW
installation. The logs for these geotechnical borings, which have comparable numbers to the
corresponding observation wells, are found in Attachment B of the report.

Following Bechtel's review of the geotechnical borings, the observation wells were installed
approximately 5 to 20 feet from the geotechnical boring with a deeper screen interval on one side of the
boring and the shallow screen interval on the opposite side. The observation wells were installed using
either hollow stem auger or mud rotary drilling methods in accordance with the Specification and
following Bechtel's directions for depth and other details. Diagrams of the wells are provided in
Appendix C-I of this attachment. The wells consist of PVC screen and riser pipe, sand filter pack.
bentonite chips or pellets, and cement bentonite grout. Protective steel well stick-up covers were placed
around the above ground surface stick-up well and concrete pads were placed at the surface as noted in
the Specification.

1.2 Well Installation

Twenty-eight observation wells of the thirty proposed observation wells were installed throughout the site
as part of this project. Proposed wells OW-420L and OW-931L were not installed per Bechtel direction
in the field, as a result of lower sands not being present. The observation wells were installed per Section
6.0 of the Specification. One replacement observation well (OW-332La) was installed after it was
discovered that the original well (OW-332L) had collapsed'at a depth of approximately six feet.
Observation well OW-332L was abandoned on February 7, 2007, prior to the installation of well OW-
332La. The well was abandoned in general accordance with Texas Administrative Code Title 16, Part 4
Chapter 76 Rule 1004 (16 TAC 76.1004). Well OW-332L was grouted by pumping a specified grout mix
through a 1-inch PVC tremie pipe which was lowered to the bottom of the observation well. The tremie
pipe was pulled toward the surface during grouting to assure a consistent application of grout throughout
the well length. The well location was grouted to the existing surface elevation.

Soil borings for installation of all observation wells were advanced using either hollow stem auger or mud
rotary drilling to make a nominal eight-inch borehole diameter. The borings were advanced to depths
specified by Bechtel's fieldrepresentative.

As discussed in Section 1. 1, the observation wells were installed in separate borings near the geotechnical
borings as instructed by Bechtel. The lithology, shown onr: the Observation Well Logs is based on a
description of mateial: ob ned from cutting:s.: Due to the method of obtaining the sample for
classification, th:er may be some differences in lithology from the nearby soil boring. Well screen
placement was based on the hydrogeologic condition observed in each geotechnical boring at the time of
installation.

The designated depth was reached at each boring location to allow the installation of a two-inch well.
The well installation included a sump, 0.20-inch slotted PVC screen and riser casing, which were
connected together and placed in the open soil boring. A sand filter pack was placed around the sump and
screen to at least two feet above the top of the screened interval. A two- to three-foot bentonite seal was
placed above the sand filter pack. The annulus was then grouted from the top of the bentonite seal to the
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ground surface at each boring to assure no surface water or rain could directly penetrate into the
observation well. The grout-mix specified in Section 5.12 of the Specification was used.

The depth of the screened interval, length of the screen and general well configuration were designated in
the field for each well by a Bechtel's field representative. Since the ground surface elevations at the well
sites were not determined until after the well pads were placed, the top of the PVC casing elevation less
the casing stickup above ground surface as measured at the time of installation was used to back-calculate
the ground surface elevations shown on the observation well logs. All water depth measurements are
referenced to the top of the PVC casing. The elevation of the top of the casing was also used along with
measurements of the well sections to calculate OW elevations for the well monitoring intervals. Well
construction details for all 28 wells are included in Appendix C-1 herein.

The wells were capped with a lockable steel well cover extending approximately two feet above grade. A
concrete pad, two feet square and six inches thick, was placed around each well cover according to the
Specification, and installation was observed by a hydrogeologist.

1.3 Well Development

Upon installation, each observation well was developed by air lifting and bailing. The development
procedure approved by Bechtel was first to bail until the water shows minimal sediment, then air lift to
remove at least a minimum of five standing well volumes of water, cycling through the pump on and off
to create a surging effect. A well was considered developed when the removed water was reasonably
clear of suspended sediment and relatively clear to sight. Ground water level and total depth of the OW
were measured before and after water development.

The wells were developed satisfactorily using the planned procedure. Well development records are
included in Appendix C-2 herein according to ASTM D 5092-04el, South Texas COL geotechnical work
plan, and Bechtel's Engineering Specifications for Subsurface Investigation.

2.0 FIELD PERMEABILITY TESTS

2.1 Slug Tests

Field permeability testing was conducted in each observation well (except OW-332La) using procedures
described in Section 8 of ASTM D 4044-96(2002). This procedure is commonly termed the "slug test"
method. Slug testing involvesZ establishing a static ground water level, lowering a solid weighted cylinder
into the well to cause an increase of ground water level in the well, and monitoring the time rate for the
well ground water lQe•v:eo return to the pre-test static level. This method is commonly called the "slug-
in" method. After stabilization, the slug is rapidly removed to create a lowering of the water level in the
well, and the time rate for water to recover to the pre-test ground water static level is recorded. This
method is commonly called th "slug-out" method. Electronic transducers -and data loggers are used for
measuring the ground water levels and times during the test.

Results..of the slu gtesting are presented in Table C-2, Slug Test Data Summary. Charts (graphs) of the
water surface versus time during the slug tests are in Appendix C-3. The slug test data is presented as
required in Section. 9 of ASTM D 404496(2002)i. The rising head and falling head solutions are
presented in three different methods - Butler, KGS, and Bouwer-Rice.
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2.1.1 Butler Solution Model

The Butler solution predicts the theoretical change in ground water level in the test well. Butler (1998)
extended the Hvorslev (195 1) solution for a single-well slug test in a homogeneous, anisotropic confined
aquifer to include inertial effects in the. test well. The solution accounts for oscillatory ground water level
response sometimes observed in aquifers of high hydraulic conductivity. Butler (2002) amended the
method to incorporate frictional loss in small-diameter wells.

Assumptions:
* aquifer has infinite areal extent,
0 aquifer is homogeneous and of uniform thickness,
* test well is partially penetrating,
* aquifer is confined,
* flow is quasi-steady state, and
* volume of water, V, is injected into or discharged from the well instantaneously.

2.1.2 KGS Model

The KGS Model analyzes data from multiwell slug tests assuming no wellbore storage in observation
wells. The solution simulates water-level response at the test and observation wells and includes a skin
zone of finite thickness enveloping the test well. For fully penetrating wells in a confined aquifer, the
KGS Model is equivalent to the Cooper et al. (1967) solution. For partially penetrating wells in a confined
aquifer without wellbore skin, the KGS Model and the Dougherty-Babu (1984) solution are identical.

Assumptions
* aquifer has infinite areal extent,
* aquifer is homogeneous and of uniform thickness,
* aquiferpotentiometric surface is initially horizontal,
* test and observation wells are fully or partially penetrating,
* aquifer is confined,
* flowis unsteady,
" water is released instantaneously from storage with decline of hydraulic head, and
. volume of water, V, is injected into or discharged from the well instantaneously.

2.1.3 Bouwer-Rice Model

The Bouwer-Rice solution method employs a quasi-steady state model that ignores elastic storage in the
aquifer. If the test well is screened across the water table, one may apply an optional correction for the
effective porosity of the filter pack. When the test well is fully submerged (i.e., screened below the
ground water table) or the aquifer is confined, the correction is unnecessary.

Assumptions
" aquifer haslinfinite areal extent,
" aquifer is homogeneous and of uniform thickness,
" test well is fully or partially penetrating,
* aquifer is unconfined,
" flow to well is quasi-steady-state (storage is negligible), and
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volume of water, V, is injected into or: discharged from the well instantaneously.

2.2 Slug Test Results Discussion

Results for the slug tests performed were obtained using AQTESOLV Pro version 4.02. Each rising and
falling slug test was evaluated using three separate slug test methodologies. These solutions may vary in
applicability depending on the lithology at the particular well location. Each solution was obtained using
the automated best fit provided by the AQTESOLV program. However, several'solutions were modified
from the best fit using the visual curve match function to provide a more. reasonable curve match.

Variability of K values at individual wells is evident between different methods; however, considering the
variability of the site lithology, thickness of the aquifer and well constructions (potential skin effects) it
appears that the test results are relatively consistent with each other (within an order of magnitude).

3.0 WATER LEVEL MEASUREMENTS

A MACTEC representative collected water level measurements from each installed observation well on
December 28. 2006. Wells were opened and ground water was allowed to equilibrate to the atmosphere
prior to water levels being collected. Observation well OW-332La was not monitored as part of this
effort as this well was not installed until February 9, 2007. Measurements were made using an electric
water level meter and referenced to the notched top of the casing. Water levels recorded are in Table C-3,
included in Attachment C, herein.
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TABLE C-1
OBSERVATION WELL CONSTRUCTION DETAILS SUMMARY

STP COL PROJECT
MACTEC ENGINEERING AND CONSULTING. INC.

PROJECT # 5050-06-0496

Boring 'd , Tcp of Nolch -Top of
." ln.1e r DiIn.g Dlemoner rlevatelo Eovation Benitionte Seal Top. , ofnd Screened Intervl Screen l.ength Sum, Length Tolta Wefl lc.pt

WELLI.D - -i e ): Meth"d Cinches) ( met,.met) Lea t, m) (feet,, , b . (feet, bgs) ..... (fee (f t) Lefeet I )

-R 8 29.87 31.78 78 "82" -98 10 II 971- .-. . .. - , 2 ': - 8 29. 88 3 1.80 . 2 32 38-48 .......... .1 . 1 . 47 .1

MR 8 3024 31.8 84 8 91-102.1 iD I.A 13,
o • 3• .• -.:- ;::.:2 ::::-,::I:::-:•:::: -:::• : ...... - r -• ; ; --r - ; ; • l .. .-;....... ........ ................... ................ ........... . .-... ... ..... ......

1')w-332t 2 MR 8 01 208 48792-102 Itt 1.1 103- 1
............. ............................ •... .. ... ......... ..... . .. . .. .... ... .... ..... ............. ... I ... .... .........- ............ ......... ......... .I...... ............. ..

OW-3321_ 2 4MR' _ 8 324 32,10 2. 31 35-45 1D 1.1 4..1
OW-348L 2 • R 8 30.08 31,88 80 .. .8.2-78,2 (109 .... 0.9 .. 7979.1

. ..... 2.... ...... MR .... .. 30.51.. 32.28 . . 21...... ....... 24 _298 __ 10 !3.
OW-34.L: . 2 MR " 29.41.31.03 81 85 70-10 10 I.! 61.1

oW-,U:4 • 2 MR- 8 2940 31.29 27 31 35-45 1 dI 1 4.1I
.W408. 2 MR.RC- 31.73 33.78 82 85 70 2-8.2 10 .. .1.3

.W... 2 H :' 31.50 3357 24.1 23 38,48 10 1.1 . 43.1
W420U : 2 MR.----... 322 "33.-..-31 34 38-48.......... . .. ........... 4.1...

.3.... 2 . MR...... 8 30,11 31.57 85 89 93-103 10 1.1 10 _.1

.W.438U 2 MR":: 8 30.53 32.18 23 2e 30.-.0 10 1.0 41.0
W-'9101 2 MR 8 30,75 32.48 74 77 81-91 10 1.1 92.1

-w -_. ----.. -... ..... . ....... - ......... .......M_. .... ............ ..... ................ ........2. ....... ... . . ......... ..... ............ ... . . ..... ..,...... .... ... ..! ..... ......... ........... . . ...............
6W-910U 1 2" MR a 30.89 32.32 18 21 25-35 10 1.1 -36, 1• .p8t:........ ... ...... ..... .... .......... .2 .. ...... ............ .•'l~~!i .i...... ...... ......... •.• .-- . ......... ,:. ............ .... ..o .... . .. ... .! .......... . .. !.., • ........ . . ..... ........ .... ! ,. . . ........ J....

2 R S 29.e13 3.1 103 106 110-120 10 1.1 121.
OW-928U: 2 MR _ B ,0.02 31.59 21.5 24.5 28,5.38.5 10 1.1 38.,
OW,021: 2 :: 9 38.93 ..... _ 79.8 83 87-07 .17. 1 ... 98.1
.-. . .- 2 MR a 8 36.91 38.71 42 45 49-59 10 1.1 . 0.1

OW-930L . 2 MR a 8 28.21 27.98 88 91 954-05 10 1.5 108.5
W-.93LU . 2 MR _ 8 25.52 27.33 18 21 25-35 10 1.1 38.!

OW.931U 2 MRW 7 30.83 32.10 18 21 25-35 10 1.0 38.0
11W-2L _2 . . MR .- 8 31.09 32.79 8.1.8 04.5 68.5-78.5 10 1.1 79.6

OV,4S32U 2 MR:8:1.3 32.83 2. 24,5 . 28i5-3&.5 10 5.1 39.8
92 MR 8. 8 28,74 30.45. .8 72 78-86 10 1,1 87,.OW-933U 2 .MR ..8 . 2. 3...2, 20. 23 .2.-38 10 o. - 37.1

S. .2 .R . 2. 4. 0.• ... 2. . ........... 9-99....... ..... ......... ............ . ...
OW-- , -'-M . 8 ' 30R39 I "" "" 2. . 30-,40 10 . 1.1 . 41.1

NOTES: (1) . WelI wH4:fon.d. to bi colapsd. Replacement voel OW.332La, was drlled 10 iepIVAc OW-3432L
HSA t4Wk~w Stein augrr
MR Mud rotary &M•g
RC Rock "In It

muel menr sea lv•rl
Sumi, length Inelud!ee sumP 6nd phig1 length

P'qpara! Ely/Date

Checked ByiDate KAV 41i310-7



TABLE C-2
SLUG TEST. DATA SUMMARY

STP COL PROJECT
MACTEC ENGINEERING AND CONSULTING, INC.

PROJECT # 5050-06-0496

_______ - Meortosrai WVell imntsion Data -Aoutfer Data _____ ____ Su etyeSlug Test Soltion 0leedayl

WELL ID Wen Drlling Boring I O Tot ofNotct S Top S f Iee Sed Total WeP Static Water. . Benofonte Sre e n Sump Dpth Lee PntrioDiameter Diameter of.,sgot Elevation sand Interal Length (feet) Depth Lee, Depth (feet,(in s)(it s) (feet msl) (feet. mt) (feet. bgs) (feet. bgs) (feet. ltgS) (fee s best

Saturat
Tmola'a
Soturoted
Thicbness
(feet. bgs)

Test Type

*109__ tleao Fetting Hoad Initial

D e feet)

Rising Head Failig Head

Butler I R e I - Riufere
I ate . . G Ri e lT EO Re

I

33 1W.3081 MR a
3W-3098u1 2
:)W-332L 2

-MR- 1. 8 29.89 31.89
MR 8 3024 31,85

28 --- 32 36-486. 10
84 8(9 1 92.t1-102.1 1 10

2)W-332U 2 •M
1.1

ItA

474..:
1032

46,1
7P I:3- 27 31 3n4, 10

AD 84 8.378.2 [ 10

8.38
16,15

8.69
18.15
8.84

15.22

8.03

16.ti

28

181.5

16.5-
13

=11
, i 8 R. F 1 8.87 : 13.13 1 54.12 1 66.69

26
35

20.5
23

B, R, F _1817

9, N, F 5.767
B. R. F 5.755

.11.47 62.96 54.23 33.28
, 5.748 37.3T2 3.26

8.578 58.12 45.H2

65
62,63

:)W-348U 2 MR 8

3W-349L 2 MR 8
:)W-349U 2 MR 8

50.51 32-28

29,41 31.03
21
61

B, R, F 1 9-778 . :6.791 1 70.09 13.63

24 28-38 1 10

63.97 8154
49.41 49.41

1.1 381- 1l 25

65 70-80 o1 1.1 13 1 15
7117 1 3:107

__S. R .F . 5,869 . E.016 118.6 83.03
B, R, F 14.9 : 7.603 83.25 50.88
B. R. F 6.488 -:" 8.212 30.74 60.24

28.06

43.94

87.67

35.12

-42-98
37.,4

19,
75.94
6 ,06

42.81

7t.38
7n 31

18.23
60,•4

71.42

40A7

55.5

67.66

88.28

55.2
11.29

39.45

84.94
52.4
52.82

50.37
29.40 I 31i IP 27 Ik31 10 11

2 MPRRC a 31.73 1 33.76 62 661
481."
01.3to 1.1 11.5 15 B, R.F 10.84

3W.41R[ i I HSA 8 31.50 33.57 24.1 1 28 32-42 1_1 43.1:... .... . i ........ ....... _ 10.18
in4 &

13.5
3W-420U 2 _MR
3W-43BL 2 MR 8

32.25

38.11
30.83

33.79 31 34 38-48 10

31.57 85 88 m 93-103 I to
1.1 40

15.0 B. .R.F
25 S. R8
17 ..B.R0-F

7.342

9.499
ND

_4 Zll11.06 10.94 .48 28.44
47.86 72.51

1.1
3W-43BU 2
-)w--l .. MR

B 32.18 23 26 30-40 10

104A1.

41

15.8 1 11
8.85 18

44.74 ND -ND ND
9 15.1 27.47 13.775.526' 8.968 1 17.11 27.13 8.849

19.5 1 8,RF 8.457. 5.486 37.95 1 39.4 28.1 84.88 53.06 24.12

0.56456 2.126 0,9391 0.4684R-
3w-glou 2

w-g28L _ . -2
MR 8
MR I 8

31.75
30a69

29.81
30.0
38.92

32.48 74 77 11.5
.1671 11.5. I - . - - 7 787

32.32

31.56
31.69
3-.83

18
103

21,5
70 5

21

106
24.5
F3

25-35
110-12U

28.S-38,5
A7-07

8 61 2.552 03244

t0
10
lro

1.11-1

1.1
1.1

3E 1

121 1
39,6...
3W,8

9.18

18.63

3. 47

16.5
180

11.5 .. ..PW-928SU
0W.-29L

OVw-93UL
OW-930U

2 _r MR 1_
2 aR

25

.15
20

45
5

B. R.F
B. R, F

8.539
10.71 11.92 118.698.

8.502 1 25.94 1 28,91 " 20,82

~~~~~~~~~~~I -9, - I -

B, R, F

B, R, F
.B, R.F

B, R, F

8.001

11.97
12.44'

10.66

.7.679 18085

1 182 08.91
• ::11.85 14.31

11.2_
• 31.5

7,444
8.268
29.05

_3.52
30.23

19.02
58.93

47.41
23.6

71556

48.26
20.64

958
2 MR 8 28.81 39.71
2 MR 8 29.21- 27.8

2 MR 8 20.82 1 27.33

42 J 45
889 I 1

48-59

95-105
10 1 1.1 60.1 t 12.92 10 3,224 I 3.648 1 16.07

10 1 1.5
1R 1 91

- 185 15.15
6.1 -- 8,82

3:! "j 10.20

27 40
ýq A

6.697 1 40S 36858 32.732
31.72

R.8RF 0.47 - .': :6812 54 63 1 22.71

24.3
79.61
68.08

.11.5
85.09
47.12

71.64

2A23
1892

47.71

48.5800V-931 2 MR 7 30.83
W-032L. I 7 Met R •1n

32.10 1. 21 25-3 29. , t 4.668 9." . 34.39 1 23.45 ]190.899 6
61.5 64.5

3W-932UJ 2 MR •
58.5-78.5 10 1.1 79.6, 7.23

10 1,1 t 338': 9.18
14.2 14.5 B, R, F 5.11

Q 4A(7
9.:546

"" A:= •
24.34 1 23.25 --17,73

912 1 RRF 20.74 1 12.8 -13.57

j0::::j:::jj:d:j39ý
S lC 20 21.DW-933LI 2 MR 8

w- 933u 2 M
ow-934U 2 MI.

28.74
28.87I

29.04
28.54

30.45

30.62
30.94
30.39

10 1.1 87.1.
tO 8.1 37.1

t4.60 6 -
7.08 14

.5
10.0

B. R. F 17.68

B.R.F 18.9920 23 2&-36
91.80 1 214.3 150.89.

:9•iig418 6 4.32 9.58 -
9,113787 77.8 131.3.

09.88 10 1 100" 17.21 32
30,40 t0 1.1 4i1 10.65 15.5 56 5

126.86 31.72
85.84 40.28

NOTES: Statc water levels recorded prior to running the Mlug test.
Displacement vealus hase been corrected to refect total displacement (from One 0).
Slug was composed 01 two separate slugs tied togere;,s
Dimension of Stlg A- 9.09 pounds, diameter = 1.6 inches, length = 5.5 feet
Dimension of Slug B: 8.41 pounds, diameter = 1.6 Inlies, length - 5.5 feet
Welt Penetration Depth Is the depth of screened interval from the top of the equfft

ND No data avaiable, data not recovered brme detalogger
NA Not applcablet, rno " test conducted
MR Md rt.,y delli ng
RC Rock core bit
bgs Belo ground surface,
msl Mean sea level
B Background Test
R Rising Head Test
F Faling Head Test



TABLE C-3
WATER LEVEL DATA SUMMARY SHEET

STP COL PROJECT
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WELL ::P ad Top of Notch Depth to Water, Groundwater Elevation Water Level MeterMake Water Level Meter SerlalW1LL ,E•.vatIon Elevation 12/28/08 (feet, bloc) (feet, ITsl) and Model No.
_ _. .. . ..... .. :_ .2. .8(feet 31,76 416l2

....w...... ................ 287 31 16.08 15.70 Solin.t Model 191 41882
OW-308U 29.88 31,80 7.78 24.02 SalInst Model 101 41882

oW-.332L"... . 30,24 31.85 1522 16,63 Solinst Model 101 41882
O....../ ..2.. ......... ...........3...•:.; !.i: ...... . 3 .0 ..... ...... . .... ........ . ..- ....... .. ... 2................o......... .... ,188OW-332La 00 32.08 NA NA NA NA

o~~ ~~ ~ ~ ~~ w ,Q i. .-.- .°.8i.•:: ...• ...................... _..: ........ .. ........... • .Z.. .... .... ....... ........ ....... ... .............. .......... • ..• .......... ............OW-332U 0.:24 : 32.10 8.01 24.09 Solinst Model 101 41882
OW-348Lu 30.08 31.86 is.18 4.1.70 Sollnst.Model101 41882

0 .w ~ ....... ... .. ... ...... m : L ;, J ............. .... ...... . ............. 8 s. ......... . . .......7. ........... .!tM e ... ....... . . ...OW340U 30.51 32.28 8,09 24.19 Salinst Model 101 41882

OW -- 20U 32.5 ::::':: :i::l .3 .799.9823.1. altn t M lel .0• .. ............... 4 .8 2......

OW-3401. 29.41 31.03 15.22 . 15,81 SAlinst Model 101 41882

OW 4 8 0 53 - 2 1 ................ --- 5 .................... ..... ...... 2....3............-- -.. .......g.l.t..M.o..... ........ ..................... ... .4......1 ." .... ... .

OW-349U.1 29.40 31.29 7.28 24.01. Sall~ne Model 101 41882

............ ........... ....... . ... ........... ........ . . . . .......... ....... . . . .

........ -3-1.73T 73-35-6 ........ -18.0-5 18.7 ----------------1 SalInst. Model 101 41582

W ~g.:lg.•i::!:k I....... .-0: , . .... .....2...... .... ....... -.. . ... ....... ................... .o s M o e...1 t

OW-A0U:-. 31.50 33.57 9.71 23.88 SalInst Model 101 41882

......... .0 0 .. 3 1• 9.. . 8. 1 ......... . ... ............- .Mo..... . 1. 1 r . ... ... 1 2 . .........

OW-4201U 32.25--: .33.79 9.98 23.81 Satirist Model '101418

O W : 2 • ........... .....3• :9 3 ..... ... ...3 8 . ... ... ... . ..3 4 . .. ... .. .. ..... .......1 ................... . ........................... ... . .............. t 8 .... . . . ..

OW-438L 30.11 .31.57 15.85 15.72 Satlinst Model 101 41882
OW-438U 30,53 32.18 8.45 23.71 Solnst Model 101 41882
OW-30L 26 30.75 32.48 18.62 15.88 Solinst Model 101 41882
OW-910U 30.69 --- 9.1 23,-- - " ,....21 S.lins -Model -101 ............ 2........

OW-921U 30.02 32.89 8.18 23.21 Sollnst Model 101 41882

. .........2 ..... .. .... ..... . . ....... . . . . . . . . . .. . . . . . .. ................. .....

OW-929L 38.93 :8 38.83 23.475 15.'18 SatIrist Model 101 41882

•W -9•.•L~ ~ -.. . . .3 ,. - ---.... • .• . .......................... ...... ........ .... ------- ----... -s! L • . ----.. ......--. ...-... .....W:9 36.9 38. ..... 12 . 4. . ... ....... 25......... ................. Saln. t Model 101 .41882

OW-932U 381.3 30283 814 24.21 Solinrst Model 101 41882

w• • • o ...-. -_... .. ....... --.0 -........ .............. ..... .ii... .. .• . ...-. .. .. . . ..._ :_ . .... . . ..... o , __, .. .=.-.•.. ...... ................ ... ,• ....................

OW-933U 28.74 30.45 140.2 28.23 Solinst Model 101 41882

0W433u 28.87 2.308 8.21.44201 SalInst Model 10 1 41882

OW-932L 29.04 30.94 70 13.55 Satirst Model1 101 -41882-

OW-932U 28.54 30.839 10.22 20.72 SalInst Model 101 41882
-................ - ...... ...

NOTES: (1)
bgs

DTW
btoc
mst
NA

Well Wase found to be collapsed. Replacement well, OW-332L-a, Was drilled to replace OW-332L.
Below ground surface Prepared By/Dale W A 6
Depth to Water KAW '
Below Top of Casing Checked By/Date K,,_ W __ _ "__ _7_
Mean mpa level
Not Applicable
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STPW=-L "STP COLWELLS.GPJ WLA.GDT 4,3T07
SPro~ect Name:, Job NumberP c NTECa N WELL LOG SOIL - Well No. OW-308-L

STP COL :o5050-0496 o_

Type and Diameter of Boring Boring Location Unit 3 - Reactor Building I Total DepthWash Rotary 18 inch N 363196.43 E 2943374.36 j 99 feet
Drilling Contractor and Rig f Elevation at Boring Ground Water Depth [ Depth to BedrockBEST /Failing 1500 29.87 feet 16.08 feet ________

Sampling Method N 'gElevation at Well No. of Sa DateStrNo sampling 31.78 feet 0 1V1,1306

0

C;z

X
E

0.
8

> 0.

0(a
U,

0

-J

0

V

2s

3

74i
6-

9i

10

11

12

13

144
is-

16-

17

18

19.

20o
21'

22-

231

24

25"

26"

27-

28-

29

30-
31"

32-

33-

35.

37-
36

M3

N

T Borehole Inclination
0

Reviewed by / Date

Reviewed by I Date

Uthology

mev v)d;l=V
Logged by

M. H, Niemann

KAw '413/07

Remarks

CH

Date Completed
11/22/06

Cuttings appear to be CLAY (CH)

Cuttings appear to bejeddish brown; CLAY
(CH); some fine calcarlous nodules

SM, Cuttings appear to be reddish brown; silt;
SAND ISM)

Descriptions based on
observations of Rotary Wash
cuttings; rig geologist and
driller's observations

Screen placements based on
information from
geotechnical boring

12/28106: Water level
measured after development

iI

SP: Cuttings appear to be:reddish brown; SAND
(SP); fine

1W
Page 1 of 3



STP WELL STP CCL WELLS.GPJ WLA.GDT 4,W3707

Project Name "Job Number SMACTEC WELL LOG SOIL -Well No. OW-308-L
STP COL :5050-06-0496

E

40 '

41-

42-

43

44-

45-

46-

47-

48

49-

50

51.

52-

53.

54-

55-

56.

57-

58-

59

60

61

62

63.

64,

65.

66-
67-

68-

69

70
711
.72j

73

74

75

76

77,

78

791

i
ID'

z

0
U

m
Co

0

I--V

Uthoiogy Remarks
Cuttings appear to be reddish brown; SAND(SP); fine

Cuttings appear to be reddish brown; SAND
(SP). fine

-4
Cuttings appear to be gray transistioning intoreddish brown; clay; SILT (CL-ML); some clay

* Cuttings appear to bereddish brown; sand;
CLAY (CH): some sand

RMO• ' "

Page 2 of 3



STP WEU. STP COL WELLS.GPJ VLA.GDT 4tr"07

Project Name Job Number t!_Nm JbCC m WELL LOG SOIL - Well No. OW-308-L
STP COL 5050-06-0496

a)

0.
0

z

a)
a

ci,

a,

a)a,

Lo

21

C
$
Ca

a)

4,
N

a)
0

A

81"-

82-

83-

84-

85-

86-

87-

88.

89.

90

91.

92.

93.

94

95.

96

97.

98

99

100-

101

102

103

"04

105

106

107

108

109

110

111.

112

113

114

115

116

117

118.

119

120

AE,

a-
i-c.,

Lithdogy

sP

sP

Remarks
Cuttings appear to be reddish brown; SAND
(SP); fine to coarse sand

Cuttings appear to be reddish brown; clay;
gravel; SAND (SP); coarse sand

Ipi I:

[x
".Ai

I 5

C t- ---- !" -1 *
Boring ierminated at 99-4eet Wash hole and ream to 8

inch diameter

I IIF I 1 i I

Page 3 of 3



~TP WP ~W Cr1 WFI! ~PJ W1A i~flT 413/07

Project Name : Job Number SfMACTEC WELL LOG SOIL-Well No. OW-308-U
STFP COL :5050-06-0496

Type and Diameter of Boring Boring Location Unit 3 -Reactor Building T"ota! DepthWash Rotary! 8 inch N 363195.64 E 2943354.04 49 fee4
Drilling Contractor and Rig I Elevation at Boring Ground Water Depth Depth to BedrockBEST ! Failing 1500 29.88 feet 4.5 feet _ _'

Sampling Method Elevation at Well No. of Samples Date StartedNO Sampling 31.8 feet 0 11114106

-.5

0

1-

2-

3.

4-

5.
B-

7.

8-

9.

10"

211

122

13,

24-

15,

16

17*

18

19-

20

2•1

22"

23

234

25'

26

27

28

29'

31'

32'
33.

34.

35.

•iiii• •" 37'

38

39'

0

Ea

z
CL

C92

S
0

@2 C

2' 1 ~

.~ I ~
fl'w-~

Reviewed by I Date
Reviewed by I Date

Lithology

14AVV '41ilo7

Borehole Inclination
0

Logged by
MK H. Niemann

Remarks

Date Completed
11127106

4 - - -----. - .- -SP Cuttings appear to be SAND (SP}. Grades
into dark gray; CLAY (CH)

Descaptions based on
observations of Rotary Wash
cuttings; dg geologist and
driller's observations

12/28/06: Water level
measured after development
Screen placements based on
information from
geotechnical boring

CH Cuttings appear to be dark gray transistioning
into reddish brown; CLAY (CH)

-I

-:.1

SC Cuttings appear to be reddish brown: clay;,
SAND (SC); some calcareous nodules.
Increase sand with depth.

sP Cuttings appear to be brown to reddish brown-,SAND (SP) .

Page 1 of 2

.1.



STP WE- STP COL W ELLS.GPJ WLAGDT 453107 '
iProject Name .: Job Number

S J eMACTEC I WELL LOG SOIL - Well No. OW-308-U

STP COL 5050-06-0496
m, .....

4:1
ai

0U U)

06

0~

r3

Cu

0.'~-s 0

@3

ru

E3

0 C,
G

-co
=0

Lithotogy Remarks

4. SP Cutig appear to be brwn;1 SAND (SP); 1:41-3 fin-e.
.42- .":

Hq
44.C-

46-.v~

46- X. i

49. Boring Terminated at 49-feet Wash hole and ream to 8
50 inch diameter
51.

54
55"

56.

57-

58

60.

61.

62- ,
63'

64-

66-

68'

69
70

72

73

75-

761

77-

79-

80

Page 2 a' 2



TPrSOIL ST' COLI .LLS.GPJ wYAGDT 4rmw

• Project Name. J Num CTrC SOIL LOG - Boring No. OW-332-L
sT"RCoL :, 505&o46-46:(

Type and Diameter of Boring Bonring Location Proposed Power Block I Total DepthI Wash Rotary /11 inch N 363739.67 E 2943610.91 105 feet
Drilling Contracto' and:Rig I Elevation at bodrig Ground Water Depth Depth to Bedrock

BEST I Falling 1500. 30.24 iet _ _o_ _ _

I SamplingJletho N Sample Driving Hammer/Drop No. of Samples Date Started
. . . . ......o' ., " 0. " ng 11/2106

Borelole Inclination
*0

Logged by IDate Completed
M. Frayohineaud '12/K36

Reviiewed by i Date -MC 51-410
.Reviewe by/IDale 1 uI '171-7

Uftkilgy Reinarls



STP SOIL SMP COL ViELLS.GPJ WLAGDT 4•tMJ7

Project Name: Job Number

D'MACTECSOIL LOG - Boring No. OW-332-LSTP COL : 505-0-6-0496 
_ _ ___aL

0

a.
*0
0

02

S
£0

z

a

>0,,;
;r

.4

461
44.

453

547

48'

49,

55,

52ý

56-

57

:58

56

63

661

62

67-
6465ý

66

70-

71.

72i

73

74.

75-
76.
77-
7 6-
79 .0

Kn
JIM

iL~.

Remaf

r

I ~ Cuttings appear to be SAND (SP)

Cimi Cuttings appear to be CLAY (CH)

S aI
[SC Cuttings appear to be ocby SAND(SC) I

I4

L

iSmi Cuttifngs appear to be sif, SAND (SM)

tHF, " ."

Page 2 .of 3



STP SOIL Sr COL VCLLS.GPJ W.AGDT 420)7

Prcc meL Jb M•4LAClEC SOIL LOG - Boring No. OW-332-L
5050.04-0496

3

aiz

09

U
.1

4]

o=
C~

:SP.. Uthow0gy Remvf

82283-

,84

85'

87-i

88.

8'9

.91:

92 i

'J34

•4~
95t

972

99~

101i

1a•
103~

104-1

g-I

IR

CUttingS appeat to be SAND (SF)

Cfttngs -appear to be SAND (SP)

:Cuttings appearto be SAND (SP).

~*1

I
I.
I
I

i!

Ifl-. I " - - ..

1065

107

lo-J

1121

1141:
115-

1191

Boring Terminated at 105-feet Wash hole and ream to 8
inch diameter

i --

Page 3 of 3



STP SOIL STP COL ViELLSGJ WLA GZT 4/rW

Project Name: Job Number
's SMA[ICr EC SOIL LOG_ -Boring No. OW4332-La

STP.COL 505D6-D4%
Type and Diameterof Boring ,Borng Location Proposed Power Block I Total Depth

Wash Rotary! 8 inch4 K 363739.87 E 2943610.91 105 feetDriling Contractor and Rig.i Elevation at boring !Ground Water Depth Depth to Bedrock

BEST I Failing 1500 300. feet _ _ "_" _ _ _

tSample Driving Hammer/Drop No. of Samples Date StartedLSm~n No samplng, NA/NJA 0 V72/i07

2S.

17

1.7:

2i0

18-

19

2-i

26-2-0
211

35-

391

40--"

0

A

t _2

Borehole Inclination
0

[L"ogge by
I M H, Niemann

•Reviewed by" Date

Reviewed by I Date. Y-Aw 'fla"0

3ate Completed
219107

Rernuaf
-CH Cuttings appear to be CLAY (CH)

Cuttings appear to be CLAY (CH)

Cuttings appear to be CLAY (CH)

-REPLACEMENT FOR
OW-332l.-
OW-332L was drilled to-1
feet oI .12/01f06 aW found
collapsed 2.2007, OW-332L
was abandond :2/7,2007.

Descriptions based on
observations o1 Rotary Wash
cult'igs: ri, geologist andddillers observations.:

Screen piaocemnts based or
infomlato. from,
geotechnical boring.

12128I06: Waterleve!
measured after development

I 7E

J
SP Cuttings appear to be SAND (SP)

Page I ot 3



s'rsm- STP C.OL :5o .-0i 6 mAG-4 4
Project Narne .Job Number..

#M -SNACTEC
STP C'OL .'5050-06-0496

SOIL LOG - Boring No. OW-332-La!

4'-

5a.
Q

,, .4'

I.
E0
'U4'

ii

'SI
CI)
C

41

42

43.

44.

45.

46.

447.

48.

.49
50:

51'

53

54.

55.

56,
571

5&'

59.

61.

62-

64*

784

70.

71:-

76-

80~

Remarks

4'

E

C

Sp Cu ttigs appear:to be SAND (SP)

C Cuttings- appear to be CLAY (CH)

.Cutings -appear to be ay ..,SA. SC)

.W .Cuttings appe-ar to be sift; SAND. (SM)

Page 2 of 3



STP SOIL STP COL ELLS:GPJ WA GOT- 407
Pr*ojct Name: Job Number

STP COL ; 5bW.0&0496
SOIL LOG - Boung No. OW-332-Lal

I r - - r 1 -

10

'-t-f

-~ iF

z
0

II,
.@
(0

U.-

LUdlogy Reraftw

8.

81

892

894
90 :

91.

96:
93.

9S4

99

10

161-
1D02

104

1 12

SP Cuttings appear to be SAND ISP).

Cuttings appear to be SAND (SP)

Cultings appear to be SAND (SP)

it

II•.

107-
108-

110'lbsi

112-

113-

1147

1157

116i

t192

Boring Terminated at 105-fiet Wash hoLe and ream to a
inch diameter

Page 3 of 3



:4 st

~rD WFI I ~TP tOt WF~ISGPJ WLAGOT 413107

IP.jec, Nme Job Number XMACTEC WELL LOG SOIL Well No. OW-332-U

STP COL :5050-0&-0496 
_

i Type and Diameter of Boring Boring Location Proposed Power Block Total Dept.Wash Rotary 18 inch N 363739.21 E 2943591.02 48 feet
Drilling Contractor and Rig Elevation at Boring Ground Water Depth Depth to BedrockBEST) Failing 1500 30.24 feet 8.01 feet _

Sampling Method Elevation at Well i No. of Samples Date Started
No sampling 32.1 feet 0 1113/06

0

13

a'

6

ýE 86

7,
_0 IN S a)

-6 0
.04 -' 6 . .i•c

Reviewed by! Date

Reviewed by / Date

Lithology

Borehole Inclination
0

Logged by
R. Clark

Date Completed
11/21/06

'~t~b
V~AW I4~~Q~

Remarkst 1 I Z I II I I - -4-- -' - 41-
14
2z

34,

4
54

7'

10
6ý2i

171

12-

13-

14-
15-

17-
18-
19-
20-

21-

22-.

23-

24-
25-

26-
27-

28-

29-
30-

31-

32-

33-

34-
35-

36-

37-

381

39-

CH Cuttings appear to be CLAY (CH)

Cuttings appear to be CLAY (CH)

Screen placements based on
information from
geotechnical boring

12/28106: Water level
measured after development

SP Cuttings appear to change to SAND (SP)

Cuttings appear to be SAND (SP)

J
Page 1 of 2



S 7P WELL STPP COL WELLS.GPJ WLA.GDT 4,1310
iProject Name : Job Number . "P eMACTFC WELL LOG SOIL- Well No. OW-332-U

STP COL :5050-06-0496

F
z

E

a)

V

o ~
10

-1

0

Uthology Remarks
4 0 *-t-t - tir ;~SP Cuttings appear to be SAND (SP)41 -I ~
42
43.!. 

,
44 .

746 E47. -...

418 Boring Temiriated at 45-feet Wash hole and ream to 8
49 1 inch diameter50•

51"

52

53

54 I
55"

56-
57'

58

59"

60.

61

63-

64-

65-

66-

67-

69-

70-

71-

72

73

74-75-{4"

76,

7877K
79__ 

_[

Page 2 of 2



~TP WELL STP ~OI WFILS~PJ ~A.G~T 4~3RJ7

Project Name: Job Number
fMACTEC WELL LOG SOIL - Well No. OW-348.L

STP COL :5050-06-0496
Type and Diameter of Boring Boring Location Fire Water Tank Total DepthWash Rotary 18 inch N 362685.92 E 2943014.48 81 feetDrilling Contractor and Rig I Elevation at Boring I Ground Water Depth Depth to BedrockBEST I Failing 1500 30.08 feet 16.16 feet _Sampling Method Elevation at Well No. of Samples Date StartedNo sampling 31.B6 feet _0_ 11_2106

Borehole Inclination
0

Logged by
R. Clark

.



STP WE-, STP COL WELLS.GPJ WLkGDT 413/07

Projeet Name: Job Number

M.ACTEC i WELL LOG SOIL - Well No. OW-348-L

I =° I-'H
E CDI

Paoe 2 of 3



SP. WELL STP COL. WELLS.GPJ WLA.GDT 4,!.'7O
Project, Name : Job Number.!

P MACTEC WELL LOG SOIL - Well No. OW-348-L
STP COL : 5050-0&-0496

a
di

6
di

ci

C)

CO

6
di U)

Li.-
Ci CO

a
0

C.)

Ci

0)

di

di

C.-t

1-0_.
-4

Ldhology Remarks

81

82"

843.85-1

86 "'

87

88 ~
89

901

94193i

95.-

96

97-

98-

100-

101-

102

103-

104-

105-

106-

107-

108-

109-

110-

111-

112-

113-

114-

115.

116.

117-

118-

119.

120-

VM CH

2oring Terminated at 81-tee .

Page 3 of 3



5Th WaLL STP CDL WELL~GPJ WLA.GDT 413/07

Project Name . Jot, Number e eMACTrC WELL LOG SOIL - Well No. OW-348-U
STP COL : 5050-06-0496
Type and Diameter of Boring Boring Location Fire Water Tank Total Depth

Wash Rotary /8 inch N 362685.23 E 2942994.44 42 feet
Drilling Contractor and Rig Elevation at Boring J Ground Water Depth j Depth to Bedrock,

BEST I Failing 1500 30.51 feet 8.09 feet'
I Sampling Method Elevation at Well No. of Samples Date Started

* No sampling 32.28 feet _ 11/2006

0•

2-

3-

4-

5'
6,

7.

9-

10.

11.

12.

13.
14-

15.

16
17-

18-

19-

20.

21
22-

23-

24-
25:

26-

27"

28-

29-

30.

311
321,

33

34
35-

36

37 -

38

39-1

w

6

z

E

0

C.,

w

IS

E

- ] - I I I I I

7

0

oorenole inclination
0

*1 ~

Logged by
R. Clark

Reviewed by / Date

Reviewed by i Date

Lithology

Date Completed
11/r21106

• .l=

KAW 4413•-7"

Remarks
.... I

CH Cuttings appear to be CLAY (CH}

Cuttings appear to be CLAY (CH)

Cuttings appear to be CLAY (CH)

Descriptions based on
observations of Rotary Wash
cuttings; rig geologist and
driller's observations

Screen placements based on
information from
geotechnical- boring

12128/06: Water level
measured after development

Sp
2

Cuttings appear to be SAND (SP)

Cuttings appear to be SAND (SP)

ml [

4U • ' . . . - ~. __________________________________ _____________________ JIm m •
Page 1 of 2



STP WELL STP COL WELLS.GPJ WLJA.GMT 4r1307

Project Name Job Number
5MACTEC WELL LOG SOIL - Well No. OW-348-U

iSTP COL 5050-05-0496

U
i

C;

a.

S•

-4 • 0
Lýi1
CU~
C,1-

r:

C0

E

-a a

= ILULilhology Remarks

41 
...Pf

43 -

44-
45

461

47-
48 '

49-

50-

51.

52

5 3 '

54-
55.

56-
57

58-

59-

60-

61.

62

63

64

65
66

67
66ý
69-

70-
71

72

73

74-

75.

76"

77-

78

Boring Terminatea at 42-feet Wash hole and ream to a
inch diameter

Page 2 of 2



STP WELL STP COL WELLS.GPJ WLAGOT 4/3t07

Project Name: Job Number ACT C WELL LOG SOIL - Well No. OW-349-L
STP COL : 5050-06-0496 ___

iType and Diameter of Boring Boring Location Heavy Haul Road I Iotal DepthRotary Wash 18 inch N 362901.84 E 2943602.97 83 feet
Drilling Contractor and Rig Elevation at Boring Ground Water Depth Depth to Bedrock

BEST,' Failing 1500 29.41 feet 15.22 feet
Sampling Method Elevation at Well I No. of Samples . Date StartedNo Sampling 3t.03 feet _ _ _4/_ _

310 I 0 1 /40

0

1-

2-
.3-

4

5-

6.

7-
8.

9-

10.
11 i

12i

13

.14-

15

16.
17,

18-

19.

20
21'

22-

23-
24-

2526!
27•

281

30i
31-

32.

33-

34-

35,

392•

Z, a, ~
E

to
co

a,

4

a, 5,

Borehole inclination0

Reviewed by I Date

Reviewed by/ Date

Lithology

ILogged by
R. C~ark

.M •
YAW. al910

Remarks

Date Completed
1 1114/06

CH Cuttings appear to be a CLAY (CH)

Cuttings appear to be a CLAY (CH)

Cuttings appear to be a CLAY (CH)

Descriptions based on
observations of Rotary Wash
cuttings; rig geologist and
driller's observations

Screen placements based on
information from
geotecnnical boring

12128/06: Water level
measured after development

-X

SP I

Cuttings appear to be a SAND (SP)

Page 1 of I



SIT WELL STP COL WELLS.GPJ WLA.GDT 43Jf07

Project Name Job Number 
WELL LOG SOIL - Well No. OW-349-LSTP COL :5050-06-0496

Page 2 of 3



STP WELL STP COL. WELLS.GPJ WL.A.GOT 4'3107

Project Name: Job Number

5MACTECj WELL LOG SOIL - Well No. OW-349-LSTP COL : 5050-06-0496

•A

E

d

cii
0)
0.

I-
0
0.
E

.0)
U,

D '1,

4)

0

C, = Lithology RemarkstU
81•

82"
SSp Cuttings appear to be a SAND (SP) I'

84.

8-4-
85-
86.

87-

88-

89-
90-

91.

92-

93.

94-

95-

96-

97.

98-

100-

101-

102.

103-

104-

105.

106-

107-

108-

109-

111

1132

114-

1151

116i

117,

118,

119.
120

Borng Terminated at 83-feet Wash hole and ream to 8
inch diameter

Page 3 of 3



STP WELL SW COL WELLSGP.~ WLA.GDT 4/3)07

IProject Name :Job Number

rbMACTEC WELL LOG SOIL - Well No. OW-349-USTP COL : 5050-0&-0496

Type and Diameter, of Boring Boring Location Heavy Haul Road Total DepthRotary Wash 18 inch N 362902,4 E 2943582.28 48 feet
Drilling Contractor and Rig Elevation at Boring Ground Water Depth Depth to BedrockBEST/ Failing 1500 [ 29.4 feetl 7.28 feet
Sampling Method Elevation at Well No. of Samples Date StartedNo Sampling 31.29 feet i 0 1 l17/08

2-

3-
4

5

4-

2-

13-

14-

8.

7-

18-

19.

10'

11-

120-

213-

14-

15.

12-
17'

18'

19-

20-

21-

32

233-
24-

25-

27'

258

29.
30.

3'.

32.

33'

34.

35.
i• :: 36-

37.

38"

39.

[U

0
2
CS

I-

S
04ci,

Go
a)

:>

Cg
cc

@4

0)

a

2'

1 4 1 ".

Reviewed by/ Date
Reviewed by I Date

Borehole Inclination0 Logged by Date Completed
R. Clark 11127M06

= U)

,AW 411101

Lithology Remarks
, 

|

CH I Cuttings appear to be a CLAY (CH) Descriptions based on
observations of Rotary Wash
cuttings; rig geologist and
driller's observations

Screen placements based on
information from
geotechnical boring

12/28/06: Water level
measured after development

Cuttings appear to be a CLAY (CH}

Cuttings appear to be a CLAY (CH)

l

H

I
I
'4

LII
~,. I
K

SP I Cuttings appear to be a SAND (SP}

LA0 '""

Page 1 of 2



STP WELL STP CCL WELLS.GPJ WL,.GDT 4W3/07

Project Name : Job Number PMACTEC WELL LOG SOIL - Well No. OW-349-U

STP COL :5050-06-0496

Page 2 of 2



Si? WAIT Si? COt WAITS flRI WI A COT Ar4mAl

.Project Name : Job Number'

*MACTEC WELL LOG SOIL - Well No. OW-408-L
STP COL :5050-06-0496
Type and Diameter of Boring' i Boring Location Unit 4 -Reactor Building Total DepthWash Rotary / 6.5 inch N 363196.18 E 2942472.54 .82 feet
Drilling Contractor and Rig Elevation at Boring Ground Water Depth Depth to BedrockBEST / Failing 1500 31.73 feet 1 18.05 feet
Sampling Method Elevation at Wenl No of Samples Date Started

No sampling 33.76 feet 0- 10. of Samp3es1/0_ate Started..... - T -0 1 0[3/0

0
0

-C
a
0~
C

E

0i°
0
z

00ZZ
P,_C

ZSt ?I~
a
0

a,

~0
Ca
C,

2z
Z

1¸'

2-

4.

5-
6.

7.

8"

19.

107

11-

12-

13-

14-1
15-

16-

27-
18-

19.

20.

21.

22-

23.

241

* 2 5 j

261

27

28

29
30!

31

32

33•

IL-C

B R. Clark

Reviewed by I Date Mib flt/•.
Reviewed by / Date iAW 4•3101

Lithology RemRrk.•

Luate Conpleted

I11/20106,

Remarks
i, I \AuJLUi1 appear to be oark rea; U.AY (CHJ Descriptions based on

observations of Rotary Wash,
cuttings: rig geologist and
driller's observations

Screen placements based on
information from
geotechnical boring

12/28/06: Water level
measured after development

I

Cuttings appear to be red-brown: CLAY (CH)

.. ]
SP

!

I

Cuttings appear to be SAND (SP}

Cuttings appear to be SAND (SP);
fine-grained

4u
Page 1 o.3



STP WELL STP CO' , WELLS.iGP WLA.GOT 40307

Project Name Job Number

STP COL : 5050-06-0496
AMACTEC WELL LOG SOIL -Well No. OW-40B-L

0

r
03

0,
10••

ci
z

0)a
3-

I
V;2:,m

0)

C

&
0)-
t0~

03

C

0

03

-3
63

I,

3

I

in Lithology Remarks
An j ; , I ; _... +- i

41

42-

43

44-
45.

46-

47-
48-
49-

50-

51-

52-

53.

54-

55.
56-

57.

589

59.
606

64

63'

64'

65.
66,

67,

68"
69.

70"

71,

72ý
73-

74-

75-

76-

77-

78"

79.

0 "1 sp Cuttings appear to be SAND (SP):
fine-grained

IN
3,4

I
-I

.*1
* '.3.4.

'1

C L 3.
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STP WELL STP COL WELtS.GPN WMGDT 4/3/07

Project Name:.Job Number

rNMACTEC WELL LOG SOIL - Well No. OW-408-L
STP COL ý 5050-06-0496

Page 3 of 3



5~TP WF~ t ~ rnL W~i t~.X~PJ WLAX~nT Afl!O7
Project Name :Job NumberSProject N 5:Job049umAbTE(r 

WELL LOG SOIL - Well No. OW-408-USTP COL : 505"-6-0496.

T ype and Diameter of Boring Boring Location Unit 4 - Reactor Building I Total DepthHollow Stem Augeri 8 inchJ N 363194.01 E 2942456.01 43.5 feet
Drilling Contractor and Rig Elevation at Boring Ground Water Depth Depth to BedrockBEST I CME 45 31.5 feet L 9.71 feet _

Sampling Method Elevation at Well No. of Samples Date StartedNosampling 33.57 feet ,_0 1111106



STP WELL STP COL WELLS.GN' W,.A.GDT 413107

• " ' , 04MACTEC WELL LOG SOIL -Well No. O .0.
|STP COL : 505"-6-0496

-C

a>
a

7U

0

E
M>

C6 .

co

Z4,

4,

C
C
0
4'

$1

0

.-
Lfthology Remarks

41

42X
43-

44-

45

46
47"

48

49"
50"

51"

52'

53"

5 5 j

57'1

559

60-

61 ,

62-

63-

64-.

65
66

67
681•

69

70,

71
72-

73-

74-

75

76-

77-

78-.
79-

SP

'U'Boring Terminated at 43.5-feet Wash hole and ream to 8
inch diameter

Hf) ~

(

vv

Page 2 of 2



STF WELL STP C0L WELLS.GPN W•A.GDT 413/07

Project Name: Job Number M Arm t WELL LOG SOIL- Well No. OW420-U

STP COL ; 5050-06-0496. .,
Type and Diameter of Boring Boring Location Heavy Haul Road Total Depth

Rotary Wash/ 8 inch N 362902:15 E 2942018.94 - 51 feet
Drilling Contractor and Rig Elevation at Boring Ground Water Depth Depth to Bedrock

BEST ! Failing 1500 32.25 feet 9.98.feet " _

Sampling Method Elevation at Well I No. of Samples Date StartedNo Samplingt 33.79 feet 0 i 1.I



STP WELL STP COL WELLS.GPV WVLA.GDT 4.1107

Project Name:Job Number *MAC C, WELL LOG sOIL - Well No. OW-420-U
STP COL :5050-06-0496

C)
C)

*8.
C)
0S

C1,

E
.2

(D,

U)

52

9

C)

Co
C

ZI C)

C

-J

C)

'~0
= ~-o -~
0~

-J
-jwLithology Remarks

50S " Cuttings appear to be a SAND (SP)41

421

544

45 I 
946-

47-

48-

49

50 I I i __ _ _ _ __ _ _
50-

Cuttings appear to b aSAND (SP)5'1 - Boring Terminated at 51-feet Wash hoie and ream to 852, 
inch diameter

53

54.
55

565-

5756
58.

59--
601

61"

62-

73.
64"

65-

66'
67.

6968,

69.

70

71-

73

78

19 -_____________ _______J
80
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STPWELL STFP C0L WELLS.GPJ W.V.GDT 4,3M07

FProject Name: Job Number
SfMACTEC WELL LOG SOIL - Well No. OW-438-L

STP COL : 5050-06-0496

Type and Diameter of Boring Boring Location Maintenance Shop Total DepthWash Rotary J 8 inch N 363790.77 E 2942045.09J 105 feet
Drilling Contractor and Rig Elevation at Boring I Ground Water Depth Depth to Bedrock

BEST! Failing 1500 30.11 feet J 15.85 feet
Sampling Method Elevation at Well j No. of Samples Date Started

Nosampling 31.57 feet 0 1121106

0)
0;

0.
U
0

C; 0~~

E
C,)

0

a,

a,

C
U

0

a

0)
El
-D

I +,, - - - -

7

21

2"

3-

4-

51

71

18

9.

10.

211

12-

13-4
141

15

216

17,

18i

19-

230
21-

22'

23
24'

25'
26 '

27

28'~

29/

30-

31
32.

33 '

35,

':•ii•" 37.i

3i

39j

li-I Bore•loe Inclination1 ~01
Reviewed by/ Date

Reviewed by / Date

Lithology

14AW #IIa1'o

Remarks

&~am r&

I

CH Cuttings appear to be dark gray; CLAY (CH)

Cuttings appear to be reddish brown; CLAY
(CH)

I Descriptions based on
observations of Rotary Wash
cuttings; rig geologist and
driller's observations

Screen placements based on
information from
geotechnical boring

,12)28/16: Water level
measured after development

Logged by Date Completed
M, H. Niemann 1121106

sP Cuttings appear to be reddish brown' silt;
SAND, (SP)

Cuttings appear to be brown; sift SAND (SP);
fine Sind -.

A

I.

I
Ii

6;-:.

40 j- ,i i , - , -_ . .
Page I of 3



STP WELL STP COL WELLSGPi WLA.GDT 413/57

Project Name: Job Number

04MACTEC WELL LOG SOIL - Well No. OW-438-L
STP COL '5050-06-0496

a,

40

41-

42-

43-

44-

45-

46-

47-

48-

49i

so-

51-

52.

53-

54-

56 '-

57-
584
59.

60.

61 '
62
64 -

65-

66"

67-
68-
69

70-

51-

72-

73-

754

755

56-

77

78,

79,

ED

0z

CD
CL

ED
ca
M

m
w
£
ED
C,

' I l ! l I

V~!AI~

4

~

ED
C.-.

= ci,0-.
C,, Lithology Remarks
SP Cuttings appear to be brown; silt; SAND (SP);

fine sand

Cuttings appear to be brown; silt; SAND (SP);
fine sand. Grades into reddish brown; gravel;
CLAY (CH); some gravel

-J
-J

nK

r
CH Cuttings appear to be reddish gray; CLAY

(CH); calcareous nodules observed

Cotig .gry CLA•Y
ICtigappear to be reddish ga~CA(Cfl-f) palcareous nod6ules observed

Page 2 of 3



STP WELL STP COL WELLS.GPJ W-AXGDT 413)07

Project Name ; Job Number
TMACTEC WELL ýLOG SOIL - Well No. OW-438-L

STP COL 5050-0&-0496
• , . . .

t,-w

.,
7&

CU

0z

ca

A,

E,

a,

a,

co

I,n

#'•|l

81.

82

83

84

85.

86

87-

88,

89-

90.

91.

92-

93.

94.

95-

96-

97-

98-
99-

100-

101-

102-
103•

:104.

1061

I07

118"

1091

1104
111"I

112-i

113-!

114-i

115-!

116-

117

118

1191-

i I I l

NV

I
.1- ~

=0~
C~ ~. Uthology

flemark,~
Remarks

Cuttings appear, to be brown; SAND (SP); fittle
to no silt; fine to coarse sand

Cuttings appear to be brown; SAND (SP); fine
to coarse sand

Cuttings appear to be brown; SAND (sP), fine
to coarse sand

il,

f, " r
0-1.1b J-1111,112", a, ILUU dt C Wash hole and ream to 8

inch diameter

'r.v
i~~J

Page 3 of. 3



S'P WELL STP COL WELLS.GPJ WI-A COT 4,Srf7

Proiect Name : Job Number

STP COL : 5050-06-0496

ifMAGTEC .WELL LOG SOIL - Well No. OW-438-U

Type and Diameter of Boring Boring Location Maintenance Shop Totai DepthWash Rotary / 8 inch 42feDrilling Contractor and Rig N 363792.04 E 2942025.17 42 feet
BESTilling Contr500oranu Elevation at Boringnd Water Depth Depth to Bedrock

,BEST I Failing 150D 31D.53 feet 8.4 fee

Sampling Method Elevation at Well No. of Samples Date Started
No sampling 32.18 feet . 0 11/20/06

CV

OP

2

3

4

5

6-

7-
8.

.9"

11"

12"
13-

14"
15-

16

17-

18.

19-
20'

21 -"

22

23
24,

25

26-

27

28-
29-
30-
31-

32

33-

34-

35-
36

37-

38
39

40L-

E

0

C;

U

a

0
C,
a a

cc

.9

-2

C H

II I I dI .LI Loggeo by
0 A. Osorlo

Reviewed by / Date mutp %•/f/$j
Reviewed by / Date YAW 413"1•ol

Date Completed
1211t06

Lithology Remarks
-,,Surface Grass (Approximately 4 inches} /- Descriptions based onCuttings appear to be black to gray; CLAY observations of Rotary Was

(CHI cuttings; rig geologist-and
drillers observations

Screen placements based o
information from
geotechnical boring

!2/28/06: Water lever
measured after developmen

Color changes to brown

Cuttings appear to be brown; silt; CLAY (CH)

h

.'j

Cuttings appear to be brown: CLAY (CH)

Cuttings appear to be brown; SAND (SP)

± ___________________________________________________________Page 1 of 2



S-P WELL STP C0; WEULSGPJ WLA.Gt)T 45/107

Project Name , Job Number

STP COL ; 5050-06-0496
*MACTEC WELL LOG SOIL -Well No. OW-438-U

f - I " ) . 2

4 .0- Lithology Remark . . id
SP uttings, appear to be brown; SAND ,Sp)

41II~jT~
42 -'-

-,

43.

44.
45-

46-

47-

48-

49-

50-

51-

52-
53

54.
55.

56.

57

58.
591

60-

61
•62-

65.
661

67.f

68j

69-

70

71

72-

73-

74

75-

76

77

78
79"

w0. . tLCI Wash nole and ream to .8
inch diameter

i L

Page 2 of 2



~TP W~I ~ ~OL WFLLS ~ W~A ~nT 4I3JA~'

IProjectý Name: Job Number
WELL LOG SOIL - Well No. OW-910-LAMACTEC

STP COL 5050-06-0496 I
Type and Diameter of Boring [Boring Location UHS Basin Total DepthWash Rotary 1 8 inch N 363363.45 E 2941266.45 94 feet
Drilling Contractor and Rig Elevation at Boring Ground Water Depth Depth to BedrockBEST !Failing 1500 30.75 feet 16.62 feet ,
Sampling Method Elevation at Well No. of Samples Date StartedNo sampling 32.48 feet a 0 12118/06

a]

a.
4) 4l)

0z

cr,

CD

a) CD

I,

aI.~
>4~

C
a,
C
a

C.,

4)

C],

E

<

- 1 .1.11 i

2'

4-
5.

6

7'

97

107'
11
12

13-
14-

15-

17-

19-
19-
20-
21

22-

23-

24-

25-
26-

27-

28-

29-

30-

31-

32-

33-

34,-
35-

36-

37-

38-

39-

":X

a,
CL-

Reviewed by / Date

Reviewed by! Date

Lithology

.M 4tJ -,

KAW 41,S167

Remarks

Borehole Inclination
0

T

Cuttings appear to be dark gray; CLAY (CH)
to 5-feet; grades to gray to light gray; CLAY
(CH)

Descnpttons based on
observations of Rotary Wash
cutfings; rig geologist and
drller's observations

Logged by Date Completed
. M. H. Niemann 12120/06

Screen placements based on,
information from
geotechnicar boring

Cuttings appear to be gray; CLAY (CH} to
1 1-feet; changes to reddish brown; silt: CLAY
(CH)

Cuttings appear to be reddish brown; silt;
CLAY (CH)

12128106: Water level
measured after development

"1

s Cuttings ppear to change to brown: silt;
S.AND (SP); fine grain,•...

/

Cuttings appear to be brown; silt; SAND (SP);-
fine grained

Page 1 of 3



STP WELL S'IP COL WELL$.GPj WLA.GDT 413M07

Pr mJob Number MACTEC WELL LOG SOIL - Well No. OW-910-L

STP COL :5050-06-0496

C"

4 0 - '

41

426
43-
44,i
45-

46-'

47 -

48
49.

50

51

52

53

54

55-
56-

57-

58.
59-

60ý

61-

62-

63.

64-
65-
668

67-

68

69"

7D-

71'
72-

73

74"

75-

76--
77-
78-'

•79 ;

S)

ce,
c0
c.

=>,.
'E

S)

~L.i
ZI
21 )..
~ a

8

*1~ Lithology' RemarksI ] l f i I
Cuttings appear to be brown; silt; SAND (SP);
fine grained

Cuttings appear to change to CLAY (CH)

Cuttings appear to be CLAY (CH}

Cuttings appear to be greenish gray to gray:
CLAY (CH)

Cut appear to be greenish gray; CLAY
(Co); aicareous nodules

fijH[ - . . a .

Page 2 of 3



STP WELL STP COL WE1LS.GPJ WLA.GDT 413107

Project Name :

STP COL :50D

G..
C5

811

82

B3

85 'j

861 ,

87-j

88-I

89

91

92
93-

9495-j
96.

97

98
99 {

100-

101.

1021

103-

104
105

106
107

108

109

:10

113-

114-

115

1171

",19-

12o1 1 i __

Job Number

50-06-0496

- r- --D

~; >0<

IMACTEC WELL LOG SOIL -Well No. OW-910-L

._J

Litholagy Rerna•'ks
I I I I Remarks

_ CH I Cuttings appear to be greenish gray; CLAY
(CH); calcareous nodules

SP

CH

Cuttings appear to change to silt; SAND (SP);
fine grained

I,

f-I

~t.

~I~iCuttings appear to change to silt; SAND (SP);
lfine grained
Cuttings appear to change to CLAY (CH)

Boring Terminated at 94-feet
IAa • I t =
vvash hole and ream to 8
inch diameter

- I-

ii

I

Page 3 of 3



STP WELL S"P COL WELLS.GPJ WIA.GDT 4/3=07

Project Name : Job Number

fMACTEC WELL LOG SOIL - Well No. OW-910-U
STP COL :5050-06-0496 _

Type and Diameter of Boring Boring Location LUHS Basin Total Depth
Wash Rotary /8 inch N 363362.02 E 2941246.57 J 3B feet

Drilling Contractor and Rig Elevation at Boring Ground Water Depth Depth to Bedrock
BEST IFailing 1500. 30.69 feet 9.11 feet

Sampling Method Elevation at Well No. of Samples " Date Started
No sampling 32.32 feet 0 12116/06

2

iia,

a.a,
0

E

0

I~.

C
a)
C
0

C.)
a)

a,

a~

-J

a,

1-

2-
3.

4.

5
6.4

7.

8.2105-

16

17-
18-

195
20-

217

218-

26/

21 ý

28

29-
304

31

328
330

34-

35.4

36

37-

I -[
a a,!fa..-

Borehole Inclination
0

Reviewed by / Date

Reviewed by ! Date
1. 7D Villa :?-

Logged by
M. H. Niemann

Date Completed
S 12120/06

a(AW st-

Lithology Remarks

CH Cuttings appear to be dark gray; CLAY (CH)
to B-feet Grades to light gray and reddish
brown; CLAY (CH) and silt; CLAY (CH); some
calcareous nodules

Cuttings appear to be reddish brown; silt
CLAY (OH); calcareous nodules

Cuttings appear to be reddish brown; silt;
CLAY (CH-)

Descriptions based on
observations of Rotary Washcuttings; rig geologist and

driller's observations

Screen placements based on
information from
geotechnical boring

12/28/06: Water ievel
measured after development

i
j
Ii -

SP Cuttings appeal to change to brown;silt;SAND (.SP)ý fine rIne

Cutftings appear t-.be brown; silt; SAND (SP);
fine grained

H 1 I 1 I I Bonn~~~rg Terminated at 38-feet wstolanreto
~IL.. L.......J....1 ~ 1 -~ ________________________ inch diameterI

Page 1 of I



STP WELL STP COL WFLLS.GPJ WLA.GDT 4!3107
Proje ,Name :Job Number

P NuMACTEC WELL LOG SOIL - Well No. OW-928-L
STP COL "5050-06-0496 i
Type and Diameter of Boring Boring Location Northwest. of Power Block Total DepthWash Rotary 1 8 inch N 364932.3 E 2940376-21 123 feet
Drilling Contractor and Rig Elevation at Boring Grouind Water Depth Depth to BedrockBEST J Failing 150D 29.81 feet 15.75 feet
Sampling Method Elevation at Well No. of Samples Date StartedNo sampling 341.56 feet, 0 12115/06

Borehole Inclination
0



STP WELl. STP CCL WELLS.GPJ WLK~nT

r N NMACTEC. WELL LOG SOIL -'Well No. OW-928-L

STP COL ý 5050-06-0496

40

41-

42-

43

44-

45-

46-

47-

48

49-
50

51.
52

53

54,

55-

56.

57-

581

59.

62.
63

64

651
66 -

67-

68-

69-

70-

71

72

73

74-

75

76

77

76

79

80-

E
Cl)

dz
a-

a.

cr

C

0*

C) m

Z
d,
r a,

N
Cl,
C

0

04
0

Vn

Lithology
! ] ] ! I !

SP Cuttings appear to be reddish brown; silt
SAND (SP); fine grained.

Remarks

-4-
C;H Cuttings appear to change to reddish. brown;

silt: CLAY (CH); few fine calcareous nodules

Cuttings appear to be reddish brown; silt;
CLAY (CH)

Cuttings appear to be reddish brown; silt
CLAY (CH)

Cuttings appear to bered dish brown.motting
with gray; silt, CLAY (. oH)

Page 2 of 4



STP WELL STP COLWELLS.GPJ WIAGMT 413/07

Project Name: Job Number

AMACTEC WELL LOG SOIL - Well No. OW-928-L
STP COL :5050-0M-0496

-a-
E
Mo

z

Ea 4)
0

QO

0

Co
C

Cs

M

I.-.

0n

Lithology Remarks

S.1.8781
84-

85-
86-

87-

89.J
909-

9¶-i

921

93 i

954

96'
979

:'•i•: 99 j

1010

102-

103-

104-

105-
106~

107-

108-

1094
110•I

112

113-

114

11,5-
116-

117-

118•
119-

I CH Cuttings appear to be reddish brown; silt,
CLAY (CH)

S'p Cuttings appear to be silt; SAND (SP)

Cuttings appear to be silt; SAND (SP)

CH Cuttings appear to be CLAY (CH)

N
"1

A

SP Cuttings appear to change to silt; SAND (SP)

N

I
A:
I

Cuttings appear to be silt; SAND (SP)

I •.'U

Page 3 of 4



STP WE.L STP COL WELLS.GPJ W&A.GDT 4/3/07

i Protect Name: Job Number 3MACTEC fWELL LOG SOIL - Well No. OW-928-L
STP COL :5050-06-0496

a
S

-C
0.

S
a
E
S

TL
z
Z9

S

U
01

Cr,

-- 7

El

c0o -
Co

-J
-J

Lithuiogy Remarks

121p Cuttings appear tobe silt SAND (SP) j
121__ 

_ _ _ -
Boring Terminated at 123-feet Wash hole and ream to 8

inch diameter
124

125.

126

127-

128

129-

130-

131-

132-

133-

134-
135-

136-

137-

138-

139-

140•-

141-

142-

143-

144-

145-

146-

148-149-

150-

151-

152-

i53-

154-

155-

156-

157.

158-

159-

160

Page 4 of 4



r Project Name ;Job NumberProject NameobNMACTEC 
WELL LOG SOIL - Well No. OW-928-1STP COL ,5050-06-0496

Type and Diameter ofBoring Boring Location Northwest of Power Biock Tota! DepthWash Rotary 18 inch N 364933.86 E 2940356.48; 41.5 feet
..Drilling Contractor and Rig Elevation at Boring !Ground Water Depth Depth to Bedrock

BEST I Failing 1500 30.02 feet " 8.18 feetl
mSampling MeO Elevation at Well ,No. or, Sample• I ate St'a

• No sampling ! 31.69 -feet 10 12M••'•6106

4-

C7

a

91
10.
411

12

13

14

15j

16
17

18

19

20
211

231

251

26-

27-

28-

291

230"

32,

344
35J

36-

371

38

39"

i

6z

U-
0

IL? 0

w
U,

C,

3

'K

~

Borehole Indination
1 0

r" .

Reviewed by Date

Reviewed by / Date

Lithology

Logged by IDate Completed. M. H. Niemann 
_ 1219106

KAW qf kp7

Rrnarks

'm W[YT

CH Cuttings appear to be dark gray; CLAY (CH)grading to a gray and reddish brown. slit;
CLAY (CH)

Descriptions based on
observations of Rotary Wash
cuttings; rig geologist and
driller's observations

Screen placements based on
information from
geotechnical boring

12M28106: Water level
measured after development

Cuttings appear to be reddish brown; silt;
CLAY (CH)

Cuttings appear to be reddish brown; siltCLAY (CH)

N

Lu~
ii

*1.1

I

sP Cultungs appear to be br•o•wsnllt; SAND (SP}

.- age I o. 2



STP WELI STP COL WFULS.GPJ WLA.GDT 41N/D7

Prjec Name : Job Number

STP COL :5050-06-0496
,MACTEC WELL LOG SOIL - Well No. OW-928-U

a,
a,

0.
a,
0

ID

ML E
F
H
:) Ca

>~~

a,

0
C.'
a,

a,

a,

U,

a,
a,

a, 03

Litoogy RemarksAL) -~ - .~ -4-4- --- 4--. -

411

421

431

44'

45'

467

47'
48ý

49-

50-
517

52-
-53.

54.
55-

56-

57-
58-
59-

.60.

61-

62

67.
64-

65-
65-

67.
68.
69-

70-

71-
72.

73.

74.

75-

76-

77.

78-

79'

SP
Cuttings appear to be. brown; silt; SAND (SP)

Boring Terminated at 41.5-feet I Wash hole and ream to 8
inch diameter

Page 2 of 2



STP W.Lt STP COL WELLS.GPJ WMA.GDT 4,31l07

Project Name: Job Number

IMr L!ACTEC WELL LOG SOIL - Well No. OW-929-LSTP COL :5050-06-045_6r Type and Diameter of Boring I Boring Location Northeast of Power Block I Totai DepthWash Rotary/ 8 inch N 364671.5 E 2945497.78 . 100 feetDrilling Contractor and Rig F Elevation at Boring Ground Water Depth Dept, to Bedrock___BEST t Failing 1500 36.93 feet 23.47 feelSampling Method 
Elevationa, Well No, of Samples Date StartedNo sampling 38.63 feet 0iI20



STP WELL .S/COL WELLS.GPJ W.•A.GDT 403/07
Project Name - Job Number

SmMACTC WELL LOG SOIL - Well No. OW-929-L

STP COL :5050-06-D496

E

41-
42'

43-

44

45
46

47

48
491
502

51-

52.
53.

54
55-

56.

57'

5.•

59
60

61
62!

631

64
65

66

67

69j

70-'

72-

73

74-

75

761

77I
781

791

z

E

C

U S

wJ -a-I
Lithology Remarks

i • ! 1 ! !
Cuttings appear to be reddish brown and gray;
sand; CLAY (CH); some sand

Cuttings appear to be reddish brown and gray;
sand; CLAY (CH); some sand

Cuttings appear to change to silt; SAND (SP)

Cuttings apOear to change to CLAY.(CH)

Cuttings appear to be reddish brown; CLAY
(CH)

Page 2 of 3



STP WELL STP COL WELLR.GPJ WLA.GDT 413107

Project Name: Job Number
*MACTEC 'WELL LOG SOIL - Well No. OW-929-L

STP COL :5050-06-0496

4)

4)
4,

a)
Co

05'U

Coi
9i0

4)

0
U
a)

t)

4)

C,
a)

.0
a) 0 -J

Lithology Remarks
811

82

84-

8511

86

87-

88-
89-
90-

91-

92-

93-

94-

95-

96.
97-

99.

CH Cuttings appear to be reddish brown; CLAY
(CH)

5. .~

ZV~

4

SP Cuttings appear to change to reddish brown;
silt; SAND (SP)

Cuttings appear to change to reddish brown;
silt, SAND (SP)

- 5,.

I .CH Cuttings appear to change to reddish brown;
,CLAY (CH)

OUu ; , - -, -!, ! -• l i
Wash hole and ream to 8

Boring Terminated at 100-feet1.01-
.102

103

104-
105.

10T.

108.

10R.

110.
ill.

-112 -
1"3,

114,

115

116

117.

116-

inch diameter

Page 3 of 3



STPWELL STP CL WELLSGPJ WbA.GDT 4/3107

I Project Name,: job Number

TMACTEC WELL LOG SOIL -Well No. OW-929-U
STP COL :5050ý-06-0496

Type and Diameter of Boring I Boring Location Northeast of Power Block Total Depth
Wash Rotary 18 inch N 364672.34 E 2945477.58 62 feetDrilling Contractor and Rig Elevation at Boring 1 Ground Water Depth Depth to BedrockBEST i Failing 1500 36.91 feet J 12.92 feet Bdo

Sampling Method Elevation at Well I No. of Samples j Date StartedNo sampling 38.71 feet I 0_ _ 12113/06

161

20

2-

3-

4-

25

7

81

9

12}

13.3

141
15.

17"-

187

20~
21i

22.
2-a

24-

25-

26-

27-

28,

29i
30-1

32'

33"

:34-

35"

36-5

39

140 ,

*CL

E

ac (°l

•~* ,>,
a)

a,

0
C,

a)

Cd,
C _J_

: ......... ,,,=uI Logged by !Date Completed 10 1 M. H. Niemann 12/15/06

Reviewed by I Date M f/-/P2
Reviewed by-/ Date '(AW -

Lithology Remarks
Remarks/•,LI

'frl
I Cuttings appear to be grayish green to gray;sand; CLAY (CH); some sand

Cuttings appear to be gray and reddish brown;
CLAY (CH) transitioning into dark gray;, CLAY
(CH) and reddish brown; CLAY (CHI)

Cuttings appear to be reddish brown and gray;
CLAY (PH). calcareous nodules

Descriptions based on
observations of Rotary Wash
cuttings; rig geologist and
driller's observations

Screen placements based on
information from
geotechnical boring

12/28106: :Water level
measured after development

--I

'.4

I-I
Cuttings appear to be reddish brown and gray;
CLAY (CH)

Page - of 2



STP WELL. STP COL WELUS.GPJ WLKGDO 4•1107

Project Name: Job Number

0 (-MACTEC WELL LOG SOIL- Well No. OW-929-U
STP COL ; 5050-06-0496

a;

D.
a;
0

E
a;

0z

E-

cc
a;

4,

0 .

a
rU

0
.N
U,

E

Cb

6 -J

Lithoiogy Remarks

41-

42-

43-

44-

45.

46-

47-

48'

49.

50-
5•.

52-

53.

54-

55.

56"

57.

I58
59.
60-

:" "61-

CH Cuttings appear to be reddish brown and gray;
CLAY (OH)

Cuttings appear to be reddish brown and gray;
CLAY (CH)

IL:- -t.

I-'

-~1-~

-f

sP Cuttings appear to change to SAND (SP)

CH Cuttings appear to change to reddish brown;
CLAY (CH) ý - I :.

- ~ - 4.. -

6.4

65
66-

67,

7u,

71.

72ý

73.

74.

75-

76-

77.

78
79.

IBoring Terminated at 62-feet Wash hole and ream to 8
inch diameter

act

Page 2 of 2



Sr WELL STPCOL WELLS.GPJ WLA.GDT 4CAW7
Project Name : Job Number P t o bM•ACTEC'; WELL LOG SOIL - Well No. OW-930-L

STP COL :5050-06-0496 1 1
Type and Diameter of Boring Boring Locatio•Southeast of Unit 1 & 2 ECR/UHS Total DepthWash Rotary / 8 inch N 360214.45 E 2949525.96 .108 feet

Drilling Contractor and Rig Elevation at Boring Ground Water Depth Depth to BedrockBEST / Failing 1500 1 26.21 feet 14.9 feet

Sampling Method Elevation at Well i No. of Samples Date Started
No sampling 27.98 feet J 0 12/11106



STP WELL STP COU WELLS.GPJ WLA.GOT 413107Project Name, Job Num•ber3 ATE2vATC WELL LOG SOIL - Well No. OW-9310-LSTP COL ; 505G-06-0496

da
0

0i

0
0

co

K

E

cr,

a

85
0.0

C

C
0

0
0

0

C

C,

E

- - i - -i - +

41-

42-

43-

44-

45-

46-

47-

48,

49-

50.

51-

52-
53.

54.

55.

56,

57,

58.

59

60-

61

62

63

64-
55'

66.

67

68

69.

70

71

72

73

74

75

76

77

78

79.

H~IM

9-

Uthology
SMsm Cuttings appear to be strong brown (7.5YR

416); sait; SAND (SM)

CH

Remarks

Cuttings appear to be strong brown (7.SYR
5/8); si*t; CLAY (CH)

Cuttings appear to be strong brown (7.5YR
5/8); silt; CLAY (CH); trace of angular calcium
carbonate fragments

H

SM Cuttings appear to be strong brown (7.5YR
5/8); silt; SAND (SM)

rlttings appear to be strong brown (7.5YR

KU ~ - - - - - L - - .5- .1 -

Page 2 of 3



STP WELL ST' COL WELS.GPJ WLA.GO" 413/07

Project Name: Job Number

XMACTEC WELL LOG SOIL- Well No. OW-930-L
STP COL 5:50-06-0496. . ý I I
0
0)

0.
0
0

0

E

Ci
z

E
aCO~

0m

0

~
0

~0)

0

0
0

2
E
=i
E
2

#%1 |

81.

82-

83.

84-
85-

86-

87-

89-

90-

91.

92-

93-

94-

95-

96-

97

• 100~

101

102

103

1041'
105
1064

107-i

1~T-t-t-~-

~) >.

-a
-J

x

0)
C---

I-0

Lithology
Reak
Remarks

SM Cuttings appear to be strong brown (7.5YR
5/6); silt; SAND (SM); sand is coarsening with
depth

Cuttings appear to be strong brown (7,5YR
5/6), silt SAND (SM); sand is coarsening withdepth

Cuttings appear to be dark yellowish brown;
silt; gravel; SAND.(SM); trace of gravel and
coarse sand

Cuttings appear to be dark yellowish brown;,
sltgae;SAIND (SM.); trace 01 grave).: ad

coarse sand

IN

--11111 [~
I-,* U.

I..
II

* >1:.
1IU I- . - .. .- I I:::

109-

110-111 -

112

113-

114-

115.

116

11

1195
119.

Wash holeand rearn to 8
1 inch diame. ter

Bodng Terminated .at 108-•et
Boring Terminated.at 1 08-feet

-1Idu ' r' t -I __________________________________________________________ I I
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STP WELL SP COW WELLSGPJ WAS.GDT 4/3/07

SProject Neme: Job Number
b NuM ACTEC WELL LOG SOIL0 - Well No. OW-930-U

STP COL : 5050-06-0496
I Type and Diameter of Boring Boring LocatioSoutheast of Unit I & 2 ECR/UHS Tota! DepthWash Rotary 18 inch j N 360209.72 E 2949506.58 38 feetDrilling Contractor and Rig Elevation at Boring Ground Water Depth Depth to BedrockBEST i Failing 1500 25.62 feet 7.92 feetI Sampling Method Elevation at Well No. of Samples Date StartedNo sampling 27.33 feet 0 12/1 '106

ii

03
a

6

03

fn. :,0,

C
03
C
C
U
02
0

~0
N
to
C
U
C,

C)a
.0
83

(t .• ; . I ' ! ' t12
3-

4•-

7.

in-

121
13

17-

18
19

20.
21
22
23
24

25

26.

27-

28

29-

30-
3,1
32.

33-
34 -
351-

361

37j

Reviewed by I Date

Reviewed by / Date

Borehole inclination
D

Logged by
M. H. Niemann

.07
L-,

MW MdI6~7
H,.

Lithclogy Remarks

Date Completed
121•.1806

I 

IICH i Cuttings appear to be dark gray; CLAY (CH)
I Descriptions based on

observations of Rotary Wash
cuttings; rig geologist and
driller's observations

Screen placements based on
information from
geotechnical boring

12/28/06: Water level
measured after deveiopment

Am 1/AAi

7-

Cuttings appear to be dark gray; CLAY (CH)
to 15-feet; transistioning into reddish brown;
CLAY (CH) to 18-feet

i Cuttngs appear to change to brown; silt,
SAND (SM); fine grained

Cuttings appear to be brown; silt; SAND (SM);
fine grained

Cuttings appear to be brown; silt; SAND (SM);
ipne grained

L-3-

dif

"A,

3F- l L Boring Terminated at 38-feet ash hole and rear to 8
39 

1 in~ch diameterAn. !L=_

Page 1 of I



F 9 ik -.- I, :': ::::

STPPWP I COLWELLS.GPN WLKGDT 4/2-07

Project Name : Job Number

IMACTEC WELL LOG SOIL - Well No. OW-931-U
STP COL : 5050-06-0496 

_

Type and Diameter of Boring Boring Location Southwest of Power Block Total Depth.Wash Rotary/7 inch N 361979.42 E 2939520.36 38 feet
Drilling Contractor and Rig Elevation at Boring Ground Water Depth Depth to Bedrock

BEST F Holemaster 1500 30.53 feet 1 9.82 feet
Sampling Method Elevation at Well No. of Samples Date Started>

No sampling 32.1 feet 0 , 12/8106

7r,

z..
c16

t
A~ 5 x

S
C

V
e

n

a
S
-4

It

j!

'Si

4,
5'i

7

9

10

14I2i

lil~jt

15-

16-
171

18-

20-

2411

23 ]

25

26

28-29-!

30-

31-
32-

33-

34 7

35-

36-

37-

a-.
0

Borehole Inclination
0 . . w

Logged by
.D, Heslep

Reviewed by - Date

Reviewed by / Date

Lithology

Date Completed
12115/06

KAW N1il/Cl

Remarks

C14 Cuttings appear to be dark gray; silt CLAY
(CH)

Cuttings appear to be reddish orange; silt;
sand; CLAY (CH); some sand

Cuttings appear to be reddish orange; silt;
sand; CLAY (CH); some sand

Descriptions based on
observations of Rotary Wash
cuttings; rig geologist and
driller's observations

Screen placements based on
information from
geotechnical boring

.12/28/06: Water level
measured after development

l.SP I
Cuttings appear to change to reddish orange;
SAND (SP)

Cuttings appear to change to reddish orange;
SAND (SP)

ii.. Ili.1'

44
1-i.''~1-~'

I
3911 'Boring Terminated at 35-feet Wash hole and ream to 8

39_ i inch diameter

I

Page I of i



STP WELL STP CaL WELLS.GPJ WLA.GDT 413107

Project Name: Job Number

WM.[ACTEC WELL LOG SOIL - Well No. OW.-932-L
STP COL : 5050-06-0496 _

Type and Diameter of Borng 1 Boring Location South of Power Block Total DepthWash Rotary /8 inch I N 361B99.37 E 2942115.9 - 81.5 feet
Drilling Contractor and Rig Elevation at Boring Ground Water Depth r.Depth to BedrockBESTJ Failing 1500 3.09 feet 17.23 feet

Sampling Method Elevation at Well No. of Samples I Date Started
No sampling 32.79 feet 0 . iZ/141-06

0

E

E
a)

ca Ut'

0Ž

0
C-,

m
cis
Eo

.9 Ii -D

"•j,€'

Borehole Inclination
0

Reviewed by / Date

Reviewed by / Date

Lithology

So1

Logged by . Date Completed
M. H. Nlemann 12/19106

Remarks

1I"

21
3 1

4
5

6

8-

9-
10-

12-

13-

15-

16-
17-

18'
19'

20-

21-

22-

23-

24-

25-
26"

27"

28-

29

30

31

32

33-

34.

35.

36
37

38,

39

40

Cuttings appear to be dark gray; CLAY (CH);
grading into light gray and reddish brown;
CLAY (CH)

Cuttings appear to be reddish brown; CLAY
(CH); few fine calcareous nodules

Descriptions based on
observations of Rotary Wash
cuttings; rig geologist and
driller's observations

Screen placements based on
information from
geotechnical boring

12128106: Water level
measured after development

s-i

A -

WI

Cuttings appear to change to; .silt,; SAND (SP);
fine grained

Cuttings appear to be brown; silt; SAND (SP);
fine grained

Page 1 of 3



STP WELL STP COL WELLS.GPi WLA-GDT 413107

Project Name: Job Number

_MACTEC WELL LOG SOIL - Well No. OW-932-L
STP COL :5050-06-0496

a,

0
0

a,
0

R

CL

6
z

0
C-

M

SS

0
C
0

0 S

M

ED

41-

42-

43-

44-

45-

46

47-

48-

49-

5O0

51-

52

53

54J
55-j

56.

5 7 j

59-

60.
61-.

62,

631

64-

65-

67"
:68;

69ý
70-
71-

72

73

74

75-

76'

77'

78

791

r-1, 7- 7"'

9-

(ot.v
Lithology

-J.

SP 1~
Remarks

SP I Cuttings appear to be brown; silt; SAND (SP);
fine grained

Cuttings appear to be brown; silt; SAND (SP);
fine grained

I
CH Cuttings appear to change to reddish brown;

CLAY (CH) grading to gray; CLAY (CH) below
58-feet

Cuttings appear to be gray; CLAY (CH)

| ....

SP• Cuttings appear to chan§g to silt SAND (SP);
fine grained

Cuttings appear to be a silty SAND (SP); fine
grained

j,•I .*

-li;

!.

t
tsu I I_________________________ I._______________ |

iE
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STP WELL STP C01- WFUZ•.IGP WLAGDT 413/07
Project Name.: Job Number

X,-M[ACT"FC WELL LOG SOIL - Well No. OW-932-L
STP COL ; 505.3-06-0496,

V
V

V
0

0
a.
E
IT

E
C

0
0

i~i~
0 ID

H CU

0

C'
U
0

0
14 DI

a,

-J C,3

-J
-J
141Lthhogy RemarksMi) J I - • - - -.. i. .. - .,_-jiR

LVA
sP

81

B42

85-

86-

87-

88-

89-

9g-

91-

92-

93F

94-

95-

96.

97-

98"

* 99.

102-

103,

104.

105.

106-

107.

10.
109'

'111-

112,

1413.

114.

116.
117.

118.

119-

Boring Terminatec at 81.5-feet Wash hole and ream to 8
inch diameter

Page 3 of 3



-T -WELL STP CO' WELLS.GPJ WVVA.GDT 413107

Project Name, Job Number T
;MACTEC WELL LOG SOIL-Well No. ow-g32-U

STP COL :5050-06-0496

Type and Diameter of Boring Boring Location South of Power Block 'Total Depth
Wash Rotary 18 inch N 361898.53 .E 2942097.29 41.5 feet

Driling Contractor and Rig Elevation at Boring Ground Water Depth Depth to Bedrock
BEST ) Falting 1500 31.35 feet 8.52 feet

Sampling Method Elevation at Well I No. of Samples i Date Started
No sampling 32.83 feet I 0 I 1214/06

a.
0
0

0z
I05 CC

-C
0 CCC

Ow
>.

C
0.
C.
0.

0

4)

U3
0•

U} J -. I - I - - I -

1-

2-

3-

4-

5-

6

IT

19,

10-

11-

12-
ii• .... 13 .

*C' iiiiii 14.

15.

16-
17-

18.

19"

20-

21-

23"

24-

25-

26-

27"

28-

29-

.31

32-

33.

34-
35.

iii... ..•ii "36-
=!ii• " 37.

38-

39.

Reviewed by / Date

Reviewed by) Date

Borehole Inclination
0

WnA 4ff3107
k-

Ucr

0I
Lithology Remarks

Logged by
M. IH. Niemann

I

CH Cuttings appear to be dark gray; CLAY (CH)

Cuttings appear to be reddish brown; CLAY
(CH)

Cuttings appear to be reddish brown; CLAY
(CH)

Descriptions based on
observations of Rotary Wash
cuttings; rig geologist and
drillers observations

Screen placements based on
information from
geotechnical boring

12/28/06: Water levet
measured after development

N

N

I
I-.

.4.
I
I

Date Completed
12119106

SP Cuttings appear to change to silt; SAND (SP);
fine grained

Cuttings appear to be slit; SAND (SP); fine
grained

•l'tJ ......
Page 1 of 2



STP WE'.A. STP COL WELLS.GPJ WLA.GDT 4/3107

iPrOjecdt Name JOb Numnberý STCL:50-6-4 •VA ']C WELL LOG SOIL -"Well No. OW-J32"U

a,.

0.
a,

R

co

z

ca

U,

Et

Ca,
C
0

U r,

S

0~ 01.
0
.5

01-

Lithotogy RemarksA n ' ; -1 - - 1. .6 ( 
,4

41

424

43-

44ý

45

46

47
48

49
50 "

52

53

54-

56-

57.

69-

60-

62-

63-
64-
65-

67-

68-

64-

705

71-

72-

73.

74..

75.

76"

77-
78-

79-

I.
Boring Terminated at 41.5-feet Wash hole and ream to B

inch diameter

Page 2 of 2



gTF WEiI ~7P COr WELL5(~P.I WLAnflT 413107

Project Name : Job Number
sVI MAC WELL LOG SOIL - Well No. OW-933-L

ST P COL : 5050-06-0496

'Type and Diameter of Boring Boring Location South of Power Block t DepthMud Rotary 18 inch N 361898.05 E 2943515.01 I 88 feet

Drilling Contractor and Rig Elevation at Boring T Ground Water Depth Depth to Bedrock
BEST 0 Failing 1500 28.74 feet I 14.6 feet _ __-_

Sampling Method Elevation at Well No. of Samples Date Started
No sampling 30.45 feet 0 1118/06

a-a)
0

z

H)

ED

C)
r
0

C.,
4)

E)
0

.5

C)

n J - - I

2-
3-

4-

5-

6-

17.

8-

9.

10"

11-

12-

13-

15-

16-

27-

18-

19-
20-

21-

22-

23-

24-

25"

26"

27-

28-

29-
30-

31-

32-

33.

34-

35-

36-

38-
39!

~1 Reviewed by 1.Date

Reviewed by ] Date

Lithology

Borehole Inclination Logged by
,R. Clark

-JRemarks

Date Completed
11128106

KAIW 413107

CH Cuttings from appear to be CLAY (CH) -

Cuttings from appear to be CLAY' (CH)

Descriptions based on
observations of Rotary Wash
cuttings; rig geologist and
driller's Observations

Screen placements based on
information from
geotechnical boring

12128106: Water level
measured after development

* L- Cuttings from appear to be silt; CLAY (CL-ML.)

ML

N"

'N

i"
SP I Cuttings from appear to be SAND (SP)

44~J ~. - - .4. - .4 - .4 - .4 - .J -

Page I of 3



STP WELL STP COL WELLS.GPJ WLA.GDT 4/3/07

Project Name : Job Number
%MACTEC WELL LOG SOIL - Well No. OW-933-L

STP COL : 5050-06-0496

a,
a;.

'5
C.
V

0

0
'FL
E
10
V)

A

CL
5

U,

§- I
,8 J

C
:0
.0

a''.4

0,

-I
0

45

All 4-4- - 4- '4-4- .4- -

411

421
43 i

441
45 i

46

4741

486

49.

50o

51

52'

53

54-1

55
56

57 -

58:
50

60,

61-
62-

63-
64-
65i

66J

67 -
68

69 '1

70.

71,

72-

73-
, 74.

75-
76-

77-
78-

79 t

1~
0

El

4

i~t.

¼

Sc,

4r.XS
4.-.

4.'.

4k

SW

3$-

C

v-.

Lithology
-4 -v
SP

Remarks

Cuttings from appear to be SAND (SP)

Cuttings from appear to be SAND (SP)

Cuttings from appear to be SAND (SP)

Cuttings fromn appear to be SAND (SP)

I

N

-1

~0

Ii
Page 2 of 3



STP WELL STP COL WE1,LS.GPJ WLA-GDT 4M3107

Project Name. Job Number
AMACTEC WELL LOG SOIL - Well No. OW-933-L

STP COL :5050-06-0496

C,

0~
V

V

CD

z

0.

E

NI

D~ M,
A

0

-J

R65, -I,
Lfthology Remarks

801. 1 SP Cuttings from appear to be SAND (SP}811

82,
83-

84- .,''

85 '2__

87.

88- - Boring Terminated at 88-feet Wash hole and ream to 8
89- .inch diameter

90

91.

92

93

094

95.
96'

97
98"

10 I

1081

102-1

103-
1041

105-

1071

1091

115
1126

1137

115.

118

119-
4")fl 

,....

Page 3 of 3



STP WELL STP CO1.WELS.GPJ WLA.GOT 413/07

roje Name : Job Number A CTEC WELL LOG SOIL - Well No. OW-933-U
STP COL : 5050-06-0496!

Type and Diameter of Boring Boring Location South of Power Block Total Depth
Mud Rotary / 8 inch N 361897.65 E 2943494.66 38 feet

Drilling Contractor and Rig Elevation at Boring Ground Water Depth 1 Depth. to Bedrock

BEST / Failing 1500 28.87 feet 6.44 feet i
Sampling Method Elevation at Well No. of Samples I Date Started

No sampling 30.62 feet J 0 11113106

6z
1-6
C,

E.
Co

0

0U)

a

>a

r
a

Co

.5
C

C,

- I
M

.2

Borehole Inclination
0

Reviewed by I Date

Reviewed by I Date

Uthology

R"YALi7 o
14Av I413107

Logged by
, R. Clark

Date Completed11/28106

Remarks
!I

Cuttings from appear to be CLAY (CH)

Cuttings from appear to be CLAY (CH)

Descriptions based on
observations of Rotary Wash
cuttings rig geologist and
driller's observations

Screen placements based on
information from
geotechnical boring
12128/06: Water levei
measured after development

4!

Cuttings from appear to be CLAY (CH)

Cuttings from appear to be SAND (SP)

HN -, __________________________________ . _____________________ .1

i
Boring Terminated at 38-feet

391
Wash hole and ream to 8
inch diameter

40 Page. 1 ot 1



STP WELL STP COL WELLS.GPJ WJ•A.GE"7 413/07
Pmject Name: Job Number

STP COL : 5050-06-0496

Type and Diahieter of Boring
Wash Rotary f 7 inch

Drilling Contractor and Rig
BEST I Hojemaster 1500

Sampling MethodI No samoline



STF' WELL STP CL. WELLE.GPJ WK.GJDT 4/3/07

Project Name : Job NumberP c N JC EC WELL LOG SOIL - Well No. OW-934-L

STP COL : 5050-06-0496

C

CP

.~1
a
E
'U

a)

z

a
0
a-

CD

.0

OLD

rim

cra

C
4
C

0

,4

65
S)

2'C

41"

42-

43-

44-

45-

46-

47-

48-
49-

5D.

51.

52'

53.

54.

55.

56-

57

IO 59,
60

61

62

63

64

65
66.

67

68

69

70

71

72

73.

74

75

76

77
78

79.

•" '] • ... . I t, ;

ri
DL

inB

AL

a)-

U0

umtology Remarks
,, , • ,

SP Cuttings appear to be reddish brown; silt clay;
SAND (SP), some silt some clay-, fine to very
fine grained

I

CH Cuttings appear to change to reddish brown to
tan and light gray; silft sand; CLAY (CH);
some sand
Cuttings appear to be tan to light gray, silt
sand; CLAY (CH); some sand; very fine
grained

Cuttings appear to be tan to light gray-, silt
sand; CLAY (CH); some sand; very fine
grained

-J
-JUN

N

'N

iafl

N

'N

SP Cuttings appear to change to reddish tan;
SAND (SP); very fine grained

Cuttings appear to be reddish tan; SAND
(SP); very fine graineed

Cuttings0ppeartO hnoe to tan; sand;, silt;
CLAY (CH); very fine gra•ined, some sift

Page 2 of 3



STP WELL S-7 COL WELLS.GPJ WLA.GDT 413f0T

Project Name: Job Number

[AC-TE,.-- WELL LOG SOIL - Well No. OW-934-L
STP COL 5050-06-D496

a)

C.

I6

d

z1

2- 'E

U *01
41

E

{ II•,| 1 t . l ! L I

81
82

83-

84i
85"

86"

B7'

88'"

8 9 '

90'~

91
92-

93-

94-

95-
96-

97

98.

99.
100.

101l

CH
Lithology Remarks

Cuttings appear to be tan, sand, silt; CLAY
(CH); very fine grained; some silt

Cutfings appear to be tan; sand, silt; CLAY
(CH); very fine grained; some silt

12

f ~1'~1
I .*~.. 

Ii~i

SP Cuttings appear to change to tan; silt; SAND
(SP); very fine grained: some silt

Cuttings appear to be tan; silt; SAND (SP);
very fine grained; sorme silt ,

"1• 2 i ! { { ', :
4 ~--~-~ - .4'-Boring Terminated at 1 2-teet Wash hole and ream to 8

inch diameter
103.
104-

105.

106-

107-

108-
109."
1109

1•11

112-

113.
114-

1157
116"
1!7

Page 3 of 3



STP WELL STP COL. WELLS.GPJ WLA,GDT 4/3t07

Project Name Job Number

STP COL : 5050-06-0496

Type and Diameter of Boring
Mud Rotary i 8 inchIDrilling Contractor and Rig

- - BEST [ Failing 1500
Sampling Method

Nosampling



S-F WELL STP Co1. WELLS.GPJ WLA.G07 4W'7

[Project Name Job Number
W, MACTEC WELL LOG SOIL - Well No. OW-934-U

STP COL 5050-06-0496

0 E

0
z

C.

E
en

a I
0,

.5

C0

E]
0'

0

-J

IL-.
I-u
- en

Lithology Remarks4
U 1 -- Sp Cuttings appear to be reddish yellow (SYRU11 616),; silt; SAND (SP); fine; some silt; trace42" JJL! " ic mineraS "

42.

44.

451

46J

47.
481!

49,

501

51'

52-

53-
54-
55-

56-.
57-

60-
61-i

62-

63-

64-
65-

66-

67-

68
69.

70-
711 -

72-

73-

74-

75-

76-

77-

78-

79

Boring Terminated at 43-feet nash hoie and ream to 8inch diameter•

Page 2 of 2



MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment C

Project 5050-06-0496
April 27, 2007

Appendix C-2

Well Development Records



I MACTEC
WELL DEVLOPMENT

Project Name:
MACTEC Project Number:

STP COL Subsurface Investigation
5050-06-0496

Wel[ Number:. ,,) - ?"•Z- tL

Date Developed: kJ, 2-?

Date Drilled: \ "

Developed by: kIL/ A): 'IT4-- W\

Development start time: 04, "ICi

Development stop time: "

Casing Diameter: 2. in Water Level (start)(b):
Length of Screened

Interval: t 0' ft Water Level (end): . ft
Top of Screened Calculated well voI.

Inter'val-. 4 6 ft (0. 163 galf, -. P. ga!
-Well depth from. -'f•.. . 4• Minimum volume to be

construction lo.5- . .f removed: _.. _galWel epth fsta. 1.r ] .
Wel ephtsar)L~~ 5 ft. ýýfActual volume removed: P C : gal

Disposal method ofWell Depth (end): 4 - 5 " ft removed water: i x i•,'(tr{ e, r

foT 2 inch well casing = L(((2inch)/(12inch/ft)))*3 .14]14 * 7.46 galft =--0.16-3 gal/ft

Description ofzq~uiment =sd: t4arprV~o I'sJ ~~- ~fL

Desripionof appe~ancez of water at start.~

Deseziption Of appearance of water at end.: . ' .

U

\~N~ ~.



,t.•;

. MACTEC.
WELL DEVLOPMENT

Project Name: STP COL Subsurface Investigation
MACTEC Project Number: 5050-06-0496

6fA

Well Number O0C,3 - - • Developed by: . - rtn,, -l'

Date Developed: \" 2-\ Development start time: • - I b C_4,A

Date Drilled: ' -" (. Development stop time: C' !,A-X

Casing Diameter: ?I in Water Level (start)(by. L ,-:Ir -. -. .ft-Length of Screened V)/. PY_. ý •
Interval: D1 ft Water Level (end): CA,' " ;I qf .

TopR off Screened Calculated well volu.rr. -

Well depth from *",S -w*P Minimum volume to be
construction log(a); ' C- ft removed: gal
Wel-ep(start): .• "i- • ft "Actual volume removed: Ig) gal

Disposal method of

Well Depth (end): 4t'7-.,A .. ft removed water-. ,x )
• for 2 inch well Casing [(((2inch)/(12inch/ft))2 )*3.14144 * 7.46 gal/ft3 --0.163 gaUft

Description of equipmentj~~ usd 5AS V oQ

c,-A " 
.c. . , "

.

:.

J) s r. t o " o fa p p e axZIIZ:":•" n:c:' o f:::e. a t t•r "~ " :' "" "'""""
-• . 0 •d!.X-, c&:i:: -• -•o. .. ~ uA

.-. .:;i ..U•i~:•[ . ..•.-... ;:: :•,. .
Desripio ofapearnc ofwatr t ed 'j~~ C\r- .l

N /"

/ (.,\



---------- ---

MACTE

WELL DEVLOPMENT
Project Name:

MACTEC Project Number:
STP COL Subsurface Investigation
5050-06-0496

Well Number: 1UJ, " -L.-

Date Developed: I - 21. b

Developed by: V "'

Development start time: , C)2Jý A*1l

Development stop time: -__'."_- ___Date Drilled: ......i~rU2o
Casing Diameter in Water Level (start)(b): K'± 0 -AL, ft

Length of Screened
Interval: ft Water Level (end): \-D, -- "5,U, ft

Top of Screened Calculated well volume
IntervaL. (0.163galift*)•b: \C..ot gal

Well depth from • .Airi'i.urn volume .to .b
construction log(a): S.____ ftc " removed: gal

Well Depth (start): ,\, - u: ft

Well Depth (end):•'R :- ft

Actual volume removed: \W• gal
Disposal method .of

removed water: .&"-ou, ,•-:.-

* for 2 inch well casing = [(((2inch(•(12t' ))3.14]i4 * 7.46 gallft---0.263 galift
= -•-• • -'c -,,i • , .•,ax - .• --.- LQ .

Descrimion of equitmetnt used:& _-\-. ;,• S o~v' c-•, ; 'r- N'• c "
-~~~~~~~~~~~~v cxi4-r )c ji*e~~wr iCv .M*

.Description of anpryarance of water at start: rn- 4SI nA3c

Des-Htiopce:aof water at. end: "', ...t "

0
. -. -J -7



-: MACTEC
WELL DEVLOPMENT

Project Name:
MACTEC Project Number.

STP COL Subsurface Investigation
5050-08-0496

Well Number OLA- L4 'D-M,.

Date Developed: Sola CD)

Date Drilled: \.- t. {3

Casing Diameter. 7- in
Length of Screened w

Interval: { O ft
Top of Screened ,,

Interval: 3"2- An' -ft

Developed by:. 4I -. ) J•v•.y

Development start time:

Development stop time:

Water Level (start)(b):

Water Level (end): _
Calculated well i.

(0-1631 Va/f ii
Minimum volume to be

" removed: g. =1/•al

Well Depth (start): C" %fai volume removed: j al,
Disposal method of

Well Depth (end): I-0-I removed water i..,., • h

for 2 inch well casing = [(((2jnch)/(12inch/ft)) 2)*3.34]/4 * 7.46 gal/ft3 =0.163 gallft

Deschrionior~f anppearact of' water al end: itah ix' A k54 /i Kr $

.P . i 1 1 •.~ " -Lu .'~ • .1Ltow". : .. .. ' .
" :"::i•:~ • ••• • • " ' : ' % : .A. i'- ., -.

:•,•..,~1 -L -c Jli"•: i ,i:: ;i• :ii:ii•i:iii ! "; . . ' '• ". " , . . . . . . - " " ' . , • .• .• '

- D",r o .. .P•' • , :a: .:g •.'r = 6 -Q f w a"ter ail;•:•;~ ;: ::t ::::•::• .. . = • ' •. .. ..•. . " - * .. . . . . . . .. "/.)' ..

• W ' "; - • ... .... • :" " ... " " " A

I fi~.
Li ~

If



- :;: ..::

`'MACTEC
WELL DEVLOPMENT

Project Name:
MACTEC Project Number:

STP COL Subsurface Investigation
5050-06-0496

Well Number: QL,.- O -O'1

Date Deveioped: ___-__.__

Date Drilled: ,D'3U CtMO

.. ~ It

Developed by: ./i tr1e .vi •

Development start time: S ,0
Development stop time: A L4 3

Casing Diameter: 6 in Water Level (start)(b): f /, ft
Length of Screened

Interval: ft Water Level (end): E-_ 4 -SI• t
Top of Screened Calculated well voluW6Interval: 0• .- 2 . t , (0.163 aal/ft')f.4: 0, . . a
Well depth fro m$ Minimum volume to be

construction log _a : , 6;.Z - ift , removed: gal

We( Dept (start)'- ft Actual volume removed: gal

Well Depth (end): L .{ ft

for 2 inch well casing = [(((2inch)/(12inchift))*3 .I

Disposal method of .
removed wate A4 '

41/4 * 7.46 gal/f 3 =0.163 gal/f

Descrmtion of dqtdpmcnt~used- A, rrL ~~ ->~
h ý4 ,_ ý A Rx

Desrifionof appp&rancc of water atzsart. ! Ji-vpw k:Y~ c~

Desciptionof- appea,-ance of water at end,

..J



IMACTEC
WELL DEVLOPMENT

Project Name: STP COL Subsurface Investigation
MACTEC Project Number: 5050-06-0496

Well Number OW -00o L-... Developed by: g.. te -.--

Date Developed: \A. 1.0. 0 Development start time: fry- 22.

Date Drilled: k -A- to • Development stop time: .

Casing Diameter: "2- r" in Water Level (start)(b): 0. ft
Length of Screened /

Interval: 0 ft Water Level (end): ft
Top of Screened 0alculated.weal volume "

Interval: ft (0V163 gatft)(b-a): I.a\ gal
Wl " . ..pr¢'t Minimum volume to be

±Liii~!i ~removed: 3 gal

Well Depth (start): '& ,* ":* ft Actual volume removed:
Disposal method of

Well Depth (end): ft removed water -O n . , .1:l/,

• for 2 inch well casing= [(((2ineh)l(12inch/ft))2 )"3.14]/4 * 7,46 gal/ft3 =0.163 gal/ft

Description:of equipment UsCdL> 34C'Va f. 4 f-,~!L1
-v *-.i -. .

Description of Vpmrarce oflwater- at start'. &gJ(A~ir

Des ..i.. of ae of. " ..aterat end: . •
I • 1• "" :::0 ":•1 . • • , .:::: ::::::::::::: :':::::: :: ::": :: :• •; ::" E ' ...... • ."" '::::::' •:::" " ' :'" =(• • ."" \" ' " I:. :•

:: :: ::::: \::: : \::::: C: .\. (... . . . . ,, - .. , - . • . . . :j
".: :i? ;•i::.:.!i::.::i i:ii:.:il::.~ i ::. v*:i: :. x x, : : i•• 7 ,: .

• -V



MACTEC
WELL DEVLOPMENT

Project Name: STP COL Subsurface Investigation
MACTEC Project Number: 5050-06-0496

Well Number: !5Vc- - . --/ Developed by: A -,,

Date Developed: /11,0Z do4 Development start time: ___,_.__-" _____

Date Drilled: Development stop timeP

Casing Diameter: ;7 in Water Level (start)(b): 9.i,2 ft
Length of Screened

Interval: /P ft Water Level (end): S-3 ft
Top of Screened Calculated well volume

Interval: ft (0.163 galift )(b-a): I [ gat
Well depth from Minimum volume to be

construction log(a): j. removed: 32 7 gal

Well Depth (start): 04 1/ ft Actual volume removed: -;5 gal
Disposal method of

Well Depth (end): 46 qQ' ft removed water:. Tk hk-"•4A"
* for 2 inch well casing [(((2inch)/(12inch/ft))2)*3.14V4* 7.46 galft ---.163 gal/ft

Description of equipment used:

Desiriicion of :app rnce/ofwax at. start~

Description of appeaance of wvater at end:

,, .. . .. ...



"" q:::::il

•;TLj MA E

WELL DEVLOPMENT
Project Name: STP COL Subsurface Investigation

MACTEC Project Number: 5050-06-0496

Well Number i. Developed by: .. - .

Date Developed-: 21o.,Development start time. C,

Date Drilled: _ 3 Development stop time: I/ ; (, .

Casing Diameter in Water"Level (start)(b)4 l7, ft.
Length of Scre-ened 

At"Interval. !C ft .Water 'Leve[: (en&-.r • ;i•,q ft a

Top of Screened Calculated well Y n0
Interva~l: ft: (0.1631a~f5F.VA l_. - ' .. . ..m oum tob

Well depth from - Minimu voum to.
construcion og(a): 1, 2.. ft removed:

.Well Depth. (start): jo3( j Actual ume removed: & al
Disposal method of

Well Depth (end): i " ft removed water. E4
, for 2 inch well casing = [(((2inch)/(12inch/ft)) 2)*3. 14,'4 * 7.46 gal/ft -0.1163 gal]ft Sr

Desc.ip•ion.ofe ipi"entuse.d: ii

-Descriptio of appcaran of water at sat .J ld~~ ~ &~ & ~ ~ t

Descriptio4n of : of water at end,

J-'



1 MACTEC
WYELL DEVLOPMENT

Project Name: STP COL Subsurface Investigation
MACTEC Project Number. 5050-06-0496

Well Number: Ga .- L- Developed by: irQ4- .k)'6-Y. c-j
Date Developed: I!") IL Zz-hM., Development start time: 17 §,c•

Date Drilled: p / 3.hji Development stop time: ;S
Casing Diameter in Water Level (start)(b): JF7 1J',

Length of Screened
Interval: ft Water Level (end): l e 'tTop of Screened Calculated well v1jýqMl "..
Interval: ., fi, (0, 163 gal/ftW)E- .. alWell depth from Minimum volume to be

construction log(aý1 JC: ft .1".5- removed:', ;~~a

Well Depth (starotqt/.l . Q, . t Actual volume removed: .. 0 alALAT• .J' Disposal method ofWell Depth (end). .CY. . ft removed water-. '• Jr- •r•-dz -h

* for 2 inch well casing [(((2inch)/(i2jnCJbt)9)*3.]4/4 4 7.46 gal/ft? ---. 63 ga

ýDescrirnioim ofecuimiieat used-, 4~Yc £Cr. i d 1,S, CA -_;, r _:w_

Descripi-on peanmtr of;watr at start: d,.A IQ_,'7.A. , jr. .2,4- Lt[,'•2
. . ... .... - /. - - .. . • t

Description o .ape.anct of water at ....- .

POP4

44,



d MACTIEC
WELL DEVLOPMENT

Project Name:
MACTEC Project Number:

STP COL Subsurface Investigation
5050-06-0496

Well Number: p. - Developed by: A ar?

Date Developed: Ii- 27-_96 Development start time: PIP, f

Date Drilled: I -- C)L, Development stop time:

Casing Diameter in Water Level (start)(b): -1.7. ft
Length of Screened

Interval: 10 ft Water Level (end): 7, C[g ft
Top of Screened Calculated well voquJqe,

Interval: S ft (0.163 gal/ft ) . gal
Well depth from Minimum volume to be

construction log(a): ' ft removed: -3r, 2? gal

Well Depth (start): 4 7, 3 ft (A tual volume removed: gaI
2' *& ) Disposal method of

Well Depth (end): 41. iO ft -e - moved water ______

for 2 inch well casing [(((2i ch)/(l2incb/ft))2)*3.14]/4 * 7.46 gal/ft3 =0.163 gal/ft

u

Descrioton ofoeuipmentused:
S ' . #. II -

Descaipi6 of ýapýeran of water at start

Desciptcm f apearnceof watLT at end:

*'- 'L~ ~!

i .,.s

4,.. "



S'MACTEC

WELL DEVLOPMENT
Project Name: STP COL Subsurface Investigation

MACTEC Project Number: 5050-06-0496

Well Number _OL,-' Developed by: A, 1 i '

Date Developed". 1'! ',7 .tG 'C OtDeveiopmentstarttimer ' "• -"

Date Drilled: " O1p Development stop time: 53 •

Casing Diameter: in e C,- f
Length of Screened

Interval: i b ft Water Level (end): 45 41 ft
Top of Screened Calculafwted we .. yo .L..e

Interval: ft -. (0.-163 gaLft-) gWell depth from M1. v3 0i/'•+P 4 • ' . T .•• a
Wl ,p from inimum volume to be

construction log(a): go ft removed: • ., 7 af'

Well Depth ( .sta): -7.,f Actuavolurmeremoved:- roa
Wlehe)Disposal method of

Wellepth(end:_ft removed water: k)A 11

* for 2 inch well casing =[(((2inch)(1 2inchift)) 2)*3.14]/4 * 7.46 gal/•if --0.163 gal/.. " -

Description of acruipment use.d: OfC ct '-~1~ -ýi V

D.scription of appearance of water at start

Description of a ppaxance- of water at 6i& ~ J
(~jii',~tA~ Q~j4~ -d'c~ ~ dh~?

ki



i -"-::::!:

: MACTEC
WELL DEVLOPMENT

Project Name: S-1.P COL Subsurface Investigation
MACTEC Project Number: 5050-06-0496

Well Number 0LO- I '51 ) U, Developed by: r/!' Arun

Date Developed.: ]2 I .I - 'b tprent"sart time: - "

Date Drilled; 1. a to; Development stop time: iO(. .C-

Casing Diameter. in Water Level (start)(b): "t
Length of Screened

Interval: 1 0 ft Water Level (end): f, Ift
Top of Screened Calculated well V Me

Interval:. .3 ft (0.163 gal/ft ) .- gal
Well depth frorr% •.4 5kf Minimum volume to be

construction loga •: 4] ." 2.. "•ft -2. removed: • I £ •al:

Well Depth (start)(4 . ft Actual volume removed: j-. gal
Disposal method of

Well Deth (:end): r4 3. ft removed water: ...- .
• for 2 inch well casing = [(((2inch)/(1i2i~ch.!A))*) .141!4 * 7.6 gal/f 3 =0. 163 gal/f

Dwscriptionof ecrinnent. used: e C) ~r W

Desci. tio. of .. pe.r..... . of water at s -m . . -,- : ,/

De...on o. of water at -nd: Ire. bo...

D ... V:...IL.....:.:::;:i~ iii•!i!al• S (I A



4' MACTEC
WELL DEVLQPMENT

Project Name: STP COL Subsurface investigation
MACTEC Project Number 5050-06-0496

Well Number: bur 4 Developed by: •74

Date Developed: f . Develooment start time:

Date Drilled: Development stop time:

Casing Diameter in Water Level (start)(b): . I •o ft
Length of Screened

Interval: ) ft Water Level (end): .. ,C?_ ft.
Top of Screened Cblcuiated welt yoJn

Interval: ft 0(-63 gal/ft) , . gal;' ' 4
Well depth from w vi-: Minimum volume to be .

consiructlon.1ga; ~ J ~ )5 removed: gf

Well Depth (start): 01- 2 . ft. Actual volume removed: ) . gal
Disposal method of

Well Depth (end): removed water: -, r- -..

* for 2 inch weU casing [(((2inch)/(12iinchft))2 )-3.14]:4 * 7.46 gal/ft3 =0. 63 gal/ft

D=cp -of eouioment •se!: J "

LDescpription. of appearane of water at. s=ai: , ~~'{ ~44

Decnpfi on o f appea-ra'nce of Water: aft nd;.
A/-

\ - ..

Y.



,' MACTEC
WELL DEVLOPMEWT

Project Name:
MACTEC Project Number.

STP COL Subsurface Investigation
5050-06-0496

Well Number N -::7

Date Developed: 1,2' . 6 c:, ] ,

Date Drilled: lee:~

Casing Diameter: J i
Length of Screened

Interval: ) ft
Top of Screened

Interval: ft.
Well depth from

construction log(a): . 72: ft

Well Depth (start): ft

Well Depth (end): _______ft

for 2 inch well caigg [(((2inch)/(12.nchift)) 2)3.1

Developed by: fYA & c-~,

Development-start time: q -LtQ

Development stop time: 1 :o

Water Level (start)(b): . • ft

Water Level (end): - ft
Calculated well v. , * I

(0.163 gal/ft )(b-a*: J :-
Minimum volume to be 7-V L. [.c-.•

removed: - ? gal.

Actual volume removed: P"- . gat
Disposal method of

removed water: fJj .f --
U -)4]Y4 *7.46 gallft --0.J 63 gal/ft . • -

Dese:iption ofopd ofw't a, Le3ZýJ ni

DescnipfioD. of a•iparance of water at cnd: ., t. ., .

.. •:: .. : :::q. ::.i.§



"MACTEC
WELL DEVLOPMENT

Project Name: STP COL Subsurface Investigation
MACTEC Project Number: 5050-06-0496

Well Number. Developed by: .

1Date Developed: : 29/. Development start time: 7 L

Date Drilled: ". , Development stop time: C" 3 N
Casing Diameter: in Water Level (start)(b): , ) ft

Length of Screened
Interval: J, fti Water Level (end): -f 1. f

Top of Screened Calculated well vm, .,.Interval: ! ft. (o.163ga(tft' 79 I
Wel. depth from Minimum volume to be

construction log(a): ) ft . / removed: SV 9' gali•.• Well Depth ('start): C[,(ft Actual volume removed: gal

Disposal method ofWeil Depth (end): removed water i rJ,.•IfL ,"-,
Well epth(end: 

_________Illy _

i for 2 inch well casing 0.(2iChf/tihift))z)*3J4li4 * 7.46 g-lft3 --=... gaJ/,f -' ft

DesCrip:iOn o m s t'f .?'." /M•Ž.. " &

Descio oV:. V of wate -at At". vy Air

Descriation of appearance of. wate.. m . .o .
.. ,?. :

• .. : . . : .

t V.F,,



JMACTEC
WELL DEVILOPMENT

Project Name:
MACTEC Project Number:

STP COL Subsurface Investigation
5050-06-0496

Well Number- O .

Date Developed: ell f.••;iC

Date Drilled:

Developed by: ,

Development start time: 9 '- 6
Development stop time:

Water Level (start)(b): -- 9 .,Casing Diameter,
Length of Screened

Interval:
Top of Screened

Interval[
Well depth from

construction log(a):

Well Depth (staft):

in

Water Level (end):_f
Calculated well volume

ft (0.163 ga1(ft')(b-a): .3 gal
M jtvinimum volume to be

ftremoved: -~ ~ gal

ft Actual volume removed:
Disposal method of

W'ell Depth (,end): . /2" "t " removed water

* for 2 inch well casing = [(((2inch)/(12inch/ft))i)*3.14]!4 * 7.46 galf =---'. 163 gai/fl

Descrmtrion- ofeauime~ii used, T ýrjid/ i.-II`t i S

D- =.tionof ýapp qne of water at start: L'- ,--

• .. .... onofape : .c:ofwaf•ta.end.: .,4. , 4 62

I ~'

U

~.. .~



SMACTEC

WELL DEVLOPMENT
Project Name: STP COL Subsurface investigation

MACTEC Project Number: 5050-06-0496

Well Number: . Developed by: i

:-ate.Deveioped: _______ D-evedloOrrnie start +ime.: cc

Date Drilled: -2-lt, OG Development stop time: 35

Casing Diameter ) in Water Level (start)(b): .I., Oi.
Length of Screened

Interval: I (1 j ft Water Level (end):. 2 ft
Top ,f Screened Calculated well volume

interval: : ft (C.163 gallft )(b-a) gal
Well depth from , - Minimum volume to be

construction logýa): ft . removed: * ' i, Z2 gal

Well Depth (start): j 3Q.-jILj ft Actual volume removed: _1P. "f* gat
Disposal method of

Well Depth (end): _ i- . removed water: .______ _ _ _

* for 2 incb well casing (((2inch)/(12inch/ft))2)*3.14]/4 * 7.46 gal/& =0. 163 gat/ft

Desqcriion of ou,,menlet used:. .-.LA" i( eo l9, cOr •Czi ,.

Descnptionz of Oý e of watcr at sýtart: C r% *f.k r

Desuftption of pplearance of water at nd, .- ~4 sel rd l22tA
=Le t

xU

• :] : li i~ .{ :: i il ::;::: :i {• i:;i:;! ii: :i :: !• :: :::. " " :. : ) . , ,-



g MACTEC
WELL DElLOPMENT

Project Name: STP COL Subsurfac2 Investigation
MACTEC Project Number: 5050-136-0496

Weil Number - Deveioped by: E_.,______"

Date Developed: h. •!t L. Development start time: [p

Date Drilled: f - : i Development stop time: /.

Casing Diameter: -2- in Water Level (start)(b): 4q j3
Length of Screened

Interval: t o ft Water Level (end): ."I, c,& b t
Toc of Screened Calculated we,

Interval: ft (0.163 galft-
Well depth from Minimum volume to be

construction fog(a): j:,; jft removed: U- all

Well Depth (start): .4, : ft Actual volume removed: i351" gal
Disposal method of

Well Depth (end): -C, 1 IL, ft removed water: • ",

* for 2 inch well casing = [(((2inch)/(2 .incb:ft)) 2 )*3.14]/4 * 7,46 gal/ft=.163 gal/ft

Descrition of.etuixment: use.L

D--smcry6on of arp nie of water at start:

Descnrnon. o-1 apperance of water at e-nd:

\ t~.
\

)~A



gr' MACTEC
WEIL D1EVLPMENT

Projeut Name: STP COL Subsurfac3 investigation
MACTEC Project Number: 5050-06-0496

Well Number O ,-43qa.t - Deveioped by: .I ,e _
Date Developed: 12 I !5/4 C Development start time: C)Lt3

Date Drilled: 1•.bte. Development stop time: .. ,---

Casino Diameter: n Water Level istart)(b): .! 4. ft (t4o7f
Length of Screened

Interval: 0 ft Water Level (end': . 7, ft
Top of Screened Calculated. well volume

Interval: t ft (0.163 gal/ft" )(b-a): -
Well depth from 'i."7fd, + Minimum volume to be

constrution log(a):. f. b " removed: gal

.Wel Depth (star) ft tmJ) Actual volume removed;. ,• gal
Disposal method of

well Depth (end):. fi. " t removed-water :
* for 2 inch well casing [(((2inch)/(i2inch!t)2)*-3.1/4]14 7.46 gal!•f 0.16_ gal/ft

Des.rivtion of eauivment used:

Descrnipton of a'earace of war at start:

Deschidon of ap ce of -water z end:

P., _.

r' /. ( ' ';



Y iMACTEC
'NELL DEV:LOPMEVET

Project Name: STP COL Subsurfaca Investigation
MACTEC Project Number: 5050-06-0496

Well Number, otA.' --q "6 d Developed by: , /",,

Date Deveioped: -Z. & 0I(,. Development strt time: . _ . 7

Date Drilled: _ 2_-/'_.1_____- Development stop time: 5 -

Casing Diameter: - in Water Level (start)(b): ' .:. ft
Length of Screened

Interval: k ' ft0 Water Level (end). "5" ft
Top of Screened Calculated well vou- W..

Interval: _ ._-_f_ (0.!63 gal/fft cal
Well depth from Minimum volume to be

construction log(a): removed: .•a f.

Well Depth (start): -37:,"3 0 ft Actual volume removed: • gaa
Disposal method of

Well Deprth (end): ai = 7ft) removed water

for 2 inch we-1l casing [('((2inch,!fl2inchlYft))2 ) 3. 1/4 *7.46 ga~lft' -0. 163 gal/ft

Deseription of ecuimrient used:

Descinoionofavn'nearanoc of water at 4tat.; .7 "-A,,. , . - J' .U

D' c•in 0, n'fapieananpe .fwm.. aTcud.(

K N~



r ? MACTEC
WELL DEVILOPMENT

Project Name:
MACTEC Projet Number

STP COL Subsurfaca Investigation
5050-06-0496

Well Number •J-- -

Date Developed: . / .

Date Drilled: -( '

Casing Diameter: in
Length of Screened

Interval: - ft
Top of Screened

Interval: "• ft.
Well depth from

construction log(a): /Ot.+=4@j;hf

Well Depth (start): j• 4

Well Depth (end): .t4.4•.: L .,

Developed by: ? / "

Development start time: , 1- 2 ; --

Development stop time: If____

Water Level (start)(b): / _ ft

Water Leve! (end): /1. 5% . ft
Calcuiated well volurme-

(0.163 aalfft(),!'5 -~ gal'
Minimum volume to be

removed: t--. 2 - al

Actual volume removed: / 4-naaa
Disposal method of

removed water: .

*for 2 inch weOr asing = [(((2inb)t(i2nchJf)) 2)*3.14]!4 " 7.46 gai]fV =0.163 gal/ft

Descripton of eaipm"-ent sd:

Dr-sc=ition Q p c ofwt: g; p-itj -: : :j44 • :/ :. /•

tDesczitutiou Of appoearCZ: of water at end: . & -e d 4v(

...•.,{ ,%



j MACTEC
WEUL DEV/LCPMENT

Project Name:
MACTEC Project Number:

STP COL Subsurfaca Investigation
5050-06-0496

WNeil Number: O - 'Developed by: .

Date Developed: i"ftio& Development strttme: t. -

Date Drilled: 12 -Deveiopment stop time: L4 --

Casing Diameter: _2 in Water Level (start)(b): zO, -- 6 ft
Length of Screened

Interval: f Water Level (end): iaý. .
Top of Screened Calculated well voll ,

Interval: 2. ft (0. 163 gallftf .O -,. --
Well depth from ,,Minimum volume to be &.

construction log(a): 3-C ft removed: .. -42 4-,.4N .a

Well Depth (start): 7 ft Actual volume removed: .. al
Disposal method of

Weil Depth (end): 5 ,' ,ft removed Wvater: -

for 2 inch well casing [(_(inch)!1?l~ich/ft))) ,4]/4 -* 7.46 galft&- =0. 163 galfft

-Descnition of' eauiyment used:

Desc.ri.tio..of almearanca- -f ," . .at S,,ta..

Des='.tion -of auntrance of watetr at end:
: " " " • it'-. 14,' t:.• /•"

\
A-:

A,



J.aMACTEC
WELL DEVLOPMENT

Project Name: STP COL Subsurface Investigation
MACTEC Project Number 5050-06-0496

Well Number: ..L- r S 1 32 LI Developed by: ,--.

Date Developed: i 2// i7 Development start time: T_ __-_

Date Drilled: 2/ Development stop time: 3 -, U 3"

Casing Diameter: in Water Level (start)(b): , 2 2.. ft
Length of Screened.

Interval: Water Level (end): C7 .! ft
Top of Screened Calculated well v'i~trp

Interval: a2, '•- ft (0.163 gal/ft )9- 5' 2&, gai
Weil depth from 4. - Minimum volume to be

construction log(a): -, 42 ft _ removed: cxG, S gal

Well Depth (start): 3''. 2 Actual volume removed- Inn -gal
Disposal method of

Well Depth (end): '+ ' f removed water. .tcq4

• for 2 inch well casing [(((2inch)/(12incb/ft))")*3.14)i4 " 7.46 gal/ft =0.163 gal/ft

Descriouox of qaimdpnt used:- rz-4 1 K55 a ~ i
-7 ' -/ -•''•t'

•l~ ~ ~ ~ 4 Lt """' " 2."5 '" '- ' s'•-ad;- of% I-","•.t

Des. ".i .of". - .,r-- ..f water. at star+: 44 N

Des-.ptin of a..earancm. of water at yA.

... i .. ..

A
L~.

A:w



"( MACTEC
WELL DEVLOPMENT

Project Name:
MACTEC Project Number.

STP COL Subsurface Investigation
5050-06-0496

well Number ; 2L Developed by: ,__"_- ___

Development -start time: /~~Date Developed:

Date Drilled:

Casing Diameter:
Length of Screened

Interval:
Top of Screened

Interval:
Well depthL from

constructon log(a):

Well'Depth (start):

Well Depth (end):

* for 2 inch well casing

Development stop time:

2 in Water Level (start)(b): .!j. i ,ft

/ 0' ~Water Level (end): J ~ 1
", ' * ft Calculated well /oture: . a-.

ft____ (0. 16"3 gate ..
S .- Minimum volume to be

ILI(g jf removed: 5L . gal

ft Actual volume removed: 9al
Disposal method of

5f_ 2 . removed water:

[(((2inch)!(12inch!f't)) 2 *3.14]14 * 7.46 gallft3 =0.163 gaD/ft

flescrnption of eTn Dmentused: TT'-/ Y-4 j .6 x ~~ ' ~ 2

-Desulantion of appearance f water Azsat j~c~~+ >-~

Descriptin of appear-ance f water at end. f4 rV-



JMACTEC
WELL DEVLOPMENT

Project Name:
MACTEC Project Number:

STP COL Subsurface Investigation
5050-06-0496

Well Number DUN- U

Date Developed: H 2 b

Date Drilled: 13 1 .

Casing Diameter: . in
Length of Screened

Interval: ft
Top of Screened

Interval: ft
Well depth from

construction log(a): 3212j....... ft'

Well Depth (start): 3, • I

Well Depth (end): f3 - ft

Developed by: ("id'I f . -

Development start time:

Development stop time: ____-______

Water Level (start)(b): "2- ft

Water Level (end): tf
Calculated well ,vopme

(0. 163 galfit )- gat_______
Minimum volumeto be

.N removed: .. , gal

Actual volume removed: gal
Disposal method of.

removed water, 't 4h•A•.t

a -n,. ~, ~Ut
* for 2 inch well casing= [(((2Inch)!(I 2mcfl/VA))-)*.14j/47 746 gaii-=v U.163 gaJ/r

DescriPfioDof eguipment uged: WIFT.~s ~ a 4 Th ~~~aL;$/a f 2 e 1 ±_45
.. .. A t . . . - 4 p I .. . pM . ,.. .,/ .; : IJ•: .

Description of appeaance of water at start: zj f& 4: : e,4 ::.C;:
' " • .:: • • • :r.' .: • - U:: : : r!:. . • E ,i ' " -i

/>-



JMACTEC
WELL DEVLOPMENT

Project Name:
MACTEC Project Number:

STP COL Subsurface Investigation
5050-06-0496

Well Number- 3_

Date Developed: ________.___._

Date Drilled: i / :

Developed by: " "-( 0  , "

Development start time: 0,25&

Development stop time: :I% L4Q0.

Casing Diameter: " in Water Level (start)(b): "
Length of Screened

Interval: ft Water Level (end). I " - ft
Top of Screened Calculated wel[ vpMe1r,.

Interval: __ _( f 0l3ag~ - ii~ 1 a!tL,, (o.1631 -a 7
Well depth from 11* 4-vf) Minimum volume to be

construction log(a): • ( ft removed: I•Miiumvuetob

WeU" Depth (start): ' It 13 f Actual volume removed: gal
Disposal method of

Well Depth (end): _ removed water: -
" for 2 inch well casing= [(((2inch)t(l2inchlft)) 2 )*3.14]/4 * 7.46 g9/ft2 0.163 g f

bemdrptioni Of equpmearnte water c sft-4, ,rk'&, ~i ~

Descripion of appearance of water at s "

\esc ,..p 3d

S.\,J



N PMACTEC

WELL DEVLOPMENT
Proje&t Name: STP COL Subsurface Investigation

MACTEC Proje&, Number: 5050-06-0496
W~ell Number. (-l.l, lull• AX... •.

WellNmbe L.,-- (--/L UDeveloped by: .4 .

Date Developed: j, :- Development start time: - J 5 .

Date Drilled: i a Development stop time: 3
Casing Diameter .- in Water Level (start)(b): tCL (,;• Ct

Length of Screened
Interval: ft. Water Level (end): 0 , I if

Top of Screened Calculated well al
Interval: (0.,63 gaIft . . 2 gal

Well depth from l p-, Minimum volume to be
construction iog(a) ,. ftL ,/*:; 73," removed:

Well Depth (start): ft Actual volume removed- gal
Disposal method of

Well Depth (end): 4 t. 3 ft removed water -4 -.J
for 2 inch well casing [(((2inch)/(12inchJfb±V) 2)*3.141/4 7.46 ga/ft -0.iO.•6g•gaL'ft

Descriptionj of eouipmeri se4: S,-)iRc -- LJ Q yp~~~

• .- .. . .. . .. .. : -: " - .. " '

Descripnon of nap cai-nbe of water at end: •.,Y,• _ . " "

Pt. ..: ....



- I~2~~~:.iL-

A MACTEC
WELL DEVLUPMENT

Project Name:
MACTEC Project Number.

STP COL Subsurfacas Investigation
5050-06-0496

Well Number C9 - D, 3'4L

Date Developed: .{.Ti 1•1 i

.Date Drilled: C?-- /

Casing Diameter: "L in
Length of Screened

Interval: C 0 ft
Tor of Screened

Interval: ft
Well depth from

construction log(a): q L.

Well Depth (start): . .,S ft

Well Depth (end): :f, 3 0 t

Developed by: 7?"rj .

Deveiopment start time: 15ý ti Z.16 •

Development stop time: - i *

Water Level (start)(b): f"

Water Level (end):
Calculated well vo.u.

(0.163 galift" I ! a
Minimum volume to be be7&

removed: g v- i aa,

Actual volume removed: /ga
Disposal method of

removed water:

for 2 inch well casing = [(((2in.)/(I2inchft))")*3.41/4 - 7.46 gaiiq-3 =0.163 ga,/ft

Descrin-ion of ecuiamant usd:-
. ,- ' -. e .' .-

.: .. . . :- " .. . . • .

Descnriton o. -aD- rance of Wate M.sati..

i #-d
Destii'on of aipo~naranc of water at end: 77W4ý- Z ~ Tz-ý"

.N 
.

.
\. ' •"' L



MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment C

Project 5050-06-0496
April 27, 2007

Appendix C-3

Slug Test Charts
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OW-308 L-RISING HEAD TEST

AQUIFER DATA

Saturated Thickness: 31. ft Anisotropy Ratio (Kz/Kr): 0.01479

WELL DATA (OW-308 L)

Initial Displacement 8.87 ft
Total Well Penetration Depth: 27. ft
Casing Radius: 0,08333 ft

Aquifer Model: Confined

K =64C12ft/day

Static Water Column Height 80.58 ft
Screen Length: 10.ift
Well Radius: 0.3333 ft

SOLUTION

Solution Method: Butler

Le=O.1 ft
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OW-308 L RISING HEAD TEST

AQUIFER DATA

Saturated Thickness: 31. ft

WELL DATA (OW-308 L)
Initial Displacement: 8.87 ft
Total Well Penetration Depth: 27. ft
Casing Radius: 0.08333 ft

Static Water Column Height 80.58 ft
Screen Length: 10. ft
Well Radius: 0.3333 ft

SOLUTION

Aquifer Model: Confined Solution Method: KGS Model

Kr = 66,69 ftIday Ss = 2.081E-5 fT1

Kz/Kr = 0.01479
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OW-308 L FALLING HEAD TEST

Saturated Thickness: 31. ft

Initial Displacement: 13.l3,ff
Total Well Penetration Depth: 27. ft
Casing Radius" 0.08333 ft

AQUIFER DATA

Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (OW-308 L)

Static Water Column Height: 80.58 ft
Screen Length: 10. ft
Well Radius: 0.3333 ft

Aquifer.Modef: Confined

K =72. ft/day

SOLUTION

Solution Method: B

Le = 0.1 ft
utler
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OW-308 L FALLING HEAD TEST

AQUIFER DATA

Saturated Thickness: 31. ft

WELL DATA (OW-308 L)

Initial Displacement: 13.13 ft Static Water Column Height 80.58 ft
Total Well Penetration Depth: 27. ft Screen Length: 10. ft
Cfasing Radius: 0.03383 ft Well Radius: 0.3333 ft

SOLUTION

I Aquifer Model: Confined Solution Method: KGS Model
Kr = 72.93 ftiday Ss =1.474E-5 ft"1

IKz/Kr = 003162I ______ ____-______-____________________________ 
________________________
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OW-308 L FALLING HEAD TEST

AQUIFER DATA
' Saturated Thickness: 31. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (OW-308 L)
initial Displacement: 13.13 ft Static Water Column Height: 80.58 ftI Total Well Penetration Depth: 27. ft Screen Lenath: 10. ft
Casing Radius: 0.08333 ft Well Radius: 0.3333 ft

SOLUTION
Aquifer Model, Confined

K =55.64fUday
L __________________ _____________________________ ______

Solution Method: Bouwer-Rice

y•= :12,85 ft



1. ~TF~
4

I I j

~1

-J
-- -------- ; ----------

....................... .......... .... ---- ----------- ---

"{3
.-r

._N

0z

0.1

0.01

b

io
ID

ID

1%

L

D 0
0

Cl
Cl

4 '- 4 !4 . 1. 9 40.001
0. 40. 80. 120. 160. 200.

Time (sec)

OW-308 L RISING HEAD TEST

T!~ AQUIFER DATA

Saturated Thickness: 31. ft Anisotropy Ratio (KzIKr): 0.01479

WELL DATA (OW-308 ,L)

Initial Displacement 8.8.67 ft :Stati• Water Column Height 80.58 ft :
Total Well Penetration,.Depth: 27. ft Soreen Length: 10. ft
Casing Radius:. 0.0893 .ft Well Radius: 0.33-33 ft

SOLUTION

Aquifer Model: Confined Soluton Method: Bouwer-Rice

K = 65. ft/day yO = 7.189 ft
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OW-308 U RISING HEAD TEST

Data Set: C:\ ...\OW-308 U RISING HEAD TEST-a@.,
Date: 04/03/07 Time: 08:33:56

AQUIFER DATA

Saturated Thickness: 26. ft Anisotropy Ratio (Kz/Kr): 0.8128

WELL DATA (OW-308 U)
initial Displacement: 9.778 ft Static Water Column Height: 40.54 ft
Total Well Penetration Depth: 28. ft Screen Length: 10. ft
Casing Radius: 0.08333 ft Well Radius: 0.3333 ft

Aquifer Model: Confined

K = 70.09 ftday

SOLUTION

>1 Solution Method: Butler

Le = 5.428 ft
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OW-308 U RISING HEAD TEST

Data Set: C:V..\OW-308 U RISING HEAD TEST.agt
Date: 04/03/07 Time: 08:33:16

AQUIFER DATA
Saturated Thickness: 26. ft

WELL DATA (OW-308 U)

Initial Displacement: 9.778 ft Static Water Column Height: 40.54 ft
Total Well Penetration Depth: 28& ft Screen Length: 10. ft
Casing Radius: 0.08333 ft Well Radius: 0.3333 ft

___________ ____ -4
~X~IUTIflNJ

Aquifer Model: Confined

Kr = 6_3.93 ftiday
KzJKr = 0.8128

Solution Method: KGS Model

Ss =5.821E-5 fti1
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OW-308 U RISING HEAD TEST
Data Set: C:X. .. OW-308 URISING HEAD TEST.aqt
Date: 04/03/07 Time: 08:32:10

AQUIFER DATA
Saturated Thickness: 26. ft Anisotropy Ratio (Kz-Kr): 0.8128

WIELL. DATA (OW-308_U I
Initial Displacement; 9.v7 f Static Water Column Height: 40.54 ftTotal Well Penetration Depth. 28, ft Screen Length: 10. ftCasing Radius.: .08333ft. Well Radius: 0.3333 ft

SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice
K =62.63 ftiay yO =10.51 ft

_____ 0.001__________ _ ___ i , ____ -. ,__ _.___ _ , , , ... - .____ A
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OW-308 U FALLING HEAD TEST
Data Set: CA.:.AOW-308 U FALLING HEAD TEST.aqt
Date: 04103107 Time: 08:29:58

AQUIFER DATA

Saturated Thickness: 26,ft .: nisotropy R6tio (KzIKr): O.0375S

WELL DATA (OW-38 U)
Initial Displacement: 67951 ft Static Water Column Height: 40.54 ft
Total Well Penetration Depth: 28. ft Screen Length: 10. ft
Casing Radius: 0.08333 ft Well Radius: 0.3333 ft

SOLUTION
Aquifer Model; Confined Solution Method: Butler
K = 63.97 ft/day Le = 45.58 ft
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OW-308 U FALLING HEAD TEST
Data Set: CA\..\OW-308 U FALLING HEAD TEST.aqt
Date: 04/03/07 Time: 08:29:16

AQUIFER DATA

Saturated Thickness: 26, ft

WELL DATA _OV__W-3Q
Initial Displacement: 6.791 ft
Total Well Penetration Depth: 28. ft
Casing Radius: 0.08333 ft

Static Water Column Height: 40.54 ft
Screen Length: 10. ft
Well Radius: 0.3333 ft

SOLUTION
Aquifer Model: Confined Solution Method: KGS Model
Kr 61.54t) day Ss --0.003463 f 1
Kz/Kr = 0.03758



N
---- -- - - -- - - -- - - -- - - -- - - --- - - - - - - - - - - - - - - - - - - -0 . -!

r !
-.- ~rn i

z 0.1
e ~
d

I-IH°a
d

001

f 
130

t

I_ 4 , I ._ • ' • , • I . .• _t .. _t -
f.

0, 40. 80. 120. 160. 200.

Time (sec)
OW-308 U FALLING HEAD TEST

Data Set: C:\...\OW-308 U FALLING HEAD TEST.aqt
Date: 04/03/07 Time: 08:25:09

AQUIFER DATA

Saturated Thickness: 26. ft Anisotropy Ratio (KzIKr): 0.03758

WELL DATA (OqW-30f U
Initial Displacement: 6.791 ft Static Water Column Height: 40.54 ftTotal Well Penetration Depth: 28. ft Screen Length: 10. ft
Casing Radius: 0.08333 ft Well Radius: 0.3333 ft

SOLUTION
Aquifer Model' Confined Solution Method: Bouwer-Rice

1 K =68.26 ft/day yO =7.641 ft



N

r I-
mo.8
a I

I r
i

z
e
d 0,6

H
e

0.4
d

½

U

-j

(
f
t
I
f
t
)

0.2

0. 0"J W .1 _ _ _ -
0.01 0.1

i-I

1.
. • . . ... .... °,

10. 100. 1000.

Time (sec)

OW-332 L RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 35. ft Anisotropy Ratio (Kz.Kr): 0.04786

WELL DATA (New Well)
Initial Displacement: 8.847 ft
Total Well PenetrationDepth: 18.5 ft
Casing Radius: 0.0833ft

Static Water Column Height: 87.75 ft
Screen Length: 10. ft
Well Radius: 0.3333 ft

SOLUTION
Aquifer Model:. Confined. Solution Method: Butler
K = 52.96 ftfday Le = 40.28 ft
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OW-332 L RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 35. ft

WELL DATA (New We ll

Initial Displacement8.4Bi 7 fi"t Static Water Column Height: 87.75 ft
Total Well Penetratin Depth: 18.5 ft Screen Length: 10. ft
Casing Radius: 0.0833 ft Well Radius: 0.3333 ft

SOLUTION
Aquifer Model: Confined Solution Method: KGS Model

Kr = 54.23 ftiday Ss 3.169E-12 ft"1
KzIKr = 0.04786
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OW-332 L RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 35. ft Anisotropy Ratio (Kz/Kr): 0.D4786

WELL DATA (New Well)
Initial Displacement: 8.847 ft Static Water Column Height: 87.75 ft
Total Well Penetration Depth: 18.5 ft Screen Length: 10. ft
Casing Radius: 0.0833 ft Well Radius: 0.3333 ft

SOLUTION

Aquifer Model: Confined Solution Method: Bouwer-Rice
K = 33.28 ftlday yO = 12.5 fti 
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OW-332 L FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 35. ft Anisotropy Ratio (Kz7Kr): 0.001035

WELL DATA (W-322 t)

Initial Displacement: 11. 47 ft Static Water Column Height: 87.75 ftTotal Well PenetrationDepth: 18.5 ft Screen Length: 10. ftCasing Radius: 0.08333 ft Well Radius: 0.3333 ft

SOLUTION

Aquifer Model: Confined Solution Method: Butler
K = 49.41 f-day Le =63.67 ft
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OW-332 L FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 35. ft

WELL DATA (OW-32-2 L)
Initial Displacement: 11.47 ft Static Water Column Height: 87.75 ftTotal Well Penetration Depth: 18.5 ft Screen Length: 10. ftCasing Radius: 0.08333 ft Well Radius: 0.3333 ft

SOLUTION
Aquifer Model: Confined Solution: Method: KGS:Model:
Kr =49.41 fy Ss -1.131E-11ft
Kz/Kr = 0,001035
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OW-332 L FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 35. ft Anisotropy Ratio (KzIKr): 0.001035

WELL DATA (OW-322 L)
Initial Displacement:• 11.47ft Static Water Column Height: 87.75 ftTotal Well Penetration.: Depth: 18.5 ft Screen Length:. 10. ft
Casing Radius: 0.08333 ft Well Radius: 0.3333 ft

SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice
K = 55.2 ft/day yO =13.38 ft
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OW-332 U RISING HEAD TEST

Saturated Thickness: 20.5 ft

Initial Displacemrent:, 6.767 ft
Total Well Penetratioon Depth: 16.5 ft
Casing Radius: 0.0833 ft

AQUIFER DATA

Anisotropy Ratio (Kz/Kr): 1.

WELL. DATA (0W-322 U)

Static Water Column Height 38.73 ft
Screen Length: 10. ft
Well Radius: 0.3333 ft

Aquifer Model: Confined

K =37.32 ft/day

SOLUTION

Solution Method: Butler

Le = 0.1 ft
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OW-332 U RISING HEAD TEST

AQUIFER DATA

Saturated Thickness: 20.5 ft

WELL DATA (OW-322 U)

Initial Displacement: 5.767 ft
Total Well Penetration Depth: 16.5 ft
Casing Radius: 0.0833 ft

Static Water Column Height: 38.73 ft
Screen Length: 10.. ft,
Well Radius: 0,3333 ft

Aquifer Model C6ofinhe'd
Kr = 36.26 f/day
KzIKr = 1.

SOLUTION

Solution Method: KGS Model

Ss = 4.444E-6 ft-1
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OW-332 U RISING HEAD TEST

AQUIFER DATA

Saturated Thickness: 20.5 ft Anisotropy Ratio (Kz/Kr): 1..

WELL DATA (OW-322 U)
Initial Displacement: 5,.767 ft
Total Well Penetration Depth: 16.5 ft
Casing Radius: 0.0833 ft

Static Water Column Height: 38.73 ft
Screen Length: 10. ft
Well Radius: 0.3333 ft

Aquifer Model: Confined

K = 26.95 ft/day

SOLUTION

Solution M

yO 5.654

ethod: Bouwer-Ricei

_ft,__
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OW-332 U FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 20.5 ft Anisotropy Ratio (KzJKr): 1.

WELL DATA (OW-322 U)
Initial Displacement; 5.748 f Static Water Column Height: 38.73 ft
Total Well Penetration Depth: 16.5 ft Screen Length: 10. ft
Casing Radius: 0.08333 ft Well Radius: 0.3333 ft

SOLUTION

Aquifer Model: Confined

K =19.3ft/day
Solution Method: Butler

Le =48. ft
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OW-332 U FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 20.5 ft

WELL DATA OW-322 U
Initial Displacement: 5748 ft Static Water Column Height: 38.73 ft
Total Well Peietration Depth: 16.5 ft Screen Length: 10. ft
Casing Radius: 0.08333: ft Well Radius: 0.3333 ft

SOLUTION
Aquifer Model: Confined Solution M
Kr = 18.33 ft/day Ss =4.8
K,_.Kr = 1.

ethod: KGS Model

•78EI2 ft-1
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OW-332 U FALLING flHEAD TEST

AQUIFER DATA

i Saturated Thickness: 20.5 ft

Initial Displacement: 5.748 ft,
Total Well Penetration Depth: 1E
Casing Radius: 0,08333 ft

Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (OW-322_U)

Static Water Column Height: 38.73 ft
.5 ft Screen Length: 10. ft

Well Radius: 0.3333 ft

Aquifer Model: Confined

K = 11.29 ft/day

SOLUTION

Solution Method: Bouwer-Rice

yO = 6.077 ft
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OW-348 L RISING HEAD TEST

AQUIFER DATA

Saturated Thickness: 23. ft Anisotropy Ratio (Kz/Kr): 1I

VWELL DATA:(OW-348: L

Initial Displaceme6nýt .55 ft Static Water Column Height: 65. ft
Total Well Pe .etrtion.• Depth: 13, ft Screen Length: 10. ft
Casing Radius: 0'.08b 333 ft Well Radius: 0.3333 ft

Aquifer Model: Confined

K = 58.12ft/day

SOLUTION

Solution Method: Butler

Le = 49.29 ft
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OW-348 L RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 23. ft

Initial Displacement: 5.755 ft
Total Well Penetration Depth: 13. ft

WELL DATA (OW-_348_•

Static Water Column Height: 65. ft
Screen Length: 10. ft

Casing Radius: 0.08333 ft Well Radius: 0.3333 ft

SOLUTION

Aquifer Model: Confined Solution Method: KGS Model

Kr = 45.62 ft/day Ss '= 4.348E-5 ft"1
K-_iKr = 1.
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OW-348 L RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 23. ft Anisotropy Ratio (KzKr): 1.

WELL DATA (OWl-348 L)

Initial Displacement: 5.755 ft Static Water Column Height: 65. ft
Total Well Penetration Depth: 13. ft Screen Length: 10. ft
Casing Radius: 0U08333: ft WeI[ Radius: 0.3333 ft

SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice
K = 43.94 ft/day yO = 8.844 ft
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OW-348 L FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 15. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (OW-348 L
Initial Displacement: 8.578 ft Static Water Column Height: 65.ift
Total Well Penetration Depth: 13. ft Screen Length: 10. ft
Casing Radius: 0.08333 ft Well Radius: 0.3333 ft

SOLUTION
Acuifer Model: Confined Solution Method: Butler
K =75.94 f/day Le= 15.1 ft
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OW-348 L FALLING HEAD TEST

AQUIFER DATA

Saturated Thickness: 15, ft

WELL DATA (OW-348 L)

initial Displacement: 8,578 ft Static Water Column Height: 65. ft
Totai Well Penetration Depth: 13. ft Screen Length: 'G._ ft
Casing Radius: 0.08333 ft Well Radius: 0.3333 ft

Aquifer Model: Confined

Kr = 60.64 ft/day
KzKr =.

SOLUTION

Solution Method: KGS Model

Ss = 6.667E-5 fF-1
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OW-348 L FALLING HEAD TEST

AQUIFER DATA

Anisotropy Ratio (KzlKr): _1.Saturated Thickness: 15. ft

initial Displacement: 8.578 ft
Tota! Well Penetration Depth:
Casing Radius: 0.08333 ft

WELL DATA (OW-348 LQ
Static Water Column Height: 65. ft
Screen Length: 10. ft
Well Radius: 0.3333 ft

i

13, ft

SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K = 39.45 ft/day yO = 1&08 ft

4.
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OW-348 U RISING HEAD TEST

AQUIFER DATA

Anisotropy Ratio (Kz/Kr): 1.Saturated Thickness: 25. ft

Initial Displacement: 5.889 ft
Total Well Penetration Depth: 1 9. ft
Casing Radius: 0.0833. ft

WELL DATA (OW-34 U
Static Water Column Height: 32.68 ft
Screen Length: 10. ft
Well Radius: 0.3333 ft

Aquifer Model, Confined

K =118.6ft/day

SOLUTION
Solution Method: Butler

Le = 4.062 ft
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OW-348 U RISING HEAD TEST

AQUIFER DATA

Saturated Thickness: 25. ft

Initial Displacement: 5.889 ft
Total Well Penetration Depth: 19. ft
Casing Radius: 0.08333 ft

WELL DATA (OW-348 U)
Static Water Column Height: 32.68 ft
Screen Length: 10. ft
Well Radius: 0.3333 ft

Aquifer Model: Confine d

Kr = 83.03 ft/day
Kz/Kr = 1.

SOLUTION

Solution Method: KGS Model

Ss = 4ý0E-5 ft-1
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OW-348U RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 25. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (OW-348 U)

Initial Displacement: 5.889 ft Static Water Column Height: 32.68 ft
Total Well Penetration Depth: 19. ft Screen Length: 10. ft
%Casing Radius: 0.08333 ft Well Radius: 0.3333 ft

SOLUTION

Aquifer Model, Confined Solution Method: Bouwer-Rice
K = 87.67 frday y0 = 5.951 ft
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VOW-348 U FALLING HEAD TEST

AQUIFER DATA

Saturated Thickness: 25. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (OW-348 U)

Initial Displacement: 8.016 ft Static Water Column Height: 32.68 ft
Total Well Penetration Depth: 19. ft- Screen Length: 10. ft
Casing Radius: 0.08333 ft Well Radius: 0.3333 ft

SOLUTION

Aquifer Model: Confined Solution Method: Butler

K = 68.06 ftdday Le= :38.2 ft
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OW-348 U FALLING HEAD TEST

AQUIFER DATA

Saturated Thickness: 25. ft

WELL DAT (W-348 U
Initial Displacement:. 8.016 ft Static Water Column Height: 32.68 ft.
Total Well Penetration Depth: 19. ft Screen Length: 10. ft
Casing Radius: 0.08333 ft Well Radius: 0.3333 ft

SOLUTION

Aquifer Model: Confined Solution Method: KGS Model
Kr = 71.42:ftlday Ss = 3.069E-5 ftF"
Kz/Kr= =.
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OW-348 U FALLING HEAD TEST -i

Saturated Thickness: 25. ft

Initial Displacement: 8.016 ft
Total Well Penetration Depth: 19. ft
Casing Radius: 0.08333 ft

AQUIFER DATA

Anisotropy Ratio (KzIKr): I-. - _.

WELL DATA (OW.-348 U

Static Water Column Height: 32.68 ft
Screen Length: !0. ft
Well Radius: 0.3333 ft

SOLUTION

Aquifer Model: C

K : 64.94 ft/day

onfined Solution Method: Bouwer-Rice

y0 = 10.i ft
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OW-349 L RISING HEAD TEST

Saturated Thickness:'- 15. ft

AQUIFER DATA

Anisotropy Ratio (Kz/Kr): I

WELL DATA (OW-340 L)

Initial Displacement. ' 14.9 ft
Total Well Penetration Depth: 13. ft
Casing Radius: 0.08333 ft

Static Water Column Height: 66.33 ft
Screen Length: 10. ft
Well Radius: 0.3333 ft

Aquifer Model: Confined

K = 63.25 ftfday

SOLUTION

Solution Method: Butler

Le = 0.1 ft

___________________________________ _____________________ F
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OW-349 L RISING HEAD TEST

- ---------
AQUIFER DATA

Saturated Thickness: 15. ft

WELL DATA (OW-349 L)

initial Displacement: 14.9 ft
Total Well Penetration Depth: 13. ft
Casing Radius: 0.08333 ft

Static Water Column Height: 66.33 ft
Screen Length: 10. ft
Well Radius: 0.3333 ft

Aquifer Model: Confined

Kr = 50.56 ft/day
Kz/Kr 1.

SOLUTION

Solution Method: KGS Model

Ss =0.001543 ft-1
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OW-349 L RISING HEAD TEST

Saturated Thickness: 15. ft

AQUIFER DATA

Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (OW8349 L)
Initial Displacement: 14.9 ft
Total Well Penetration Depth: 13.1 ft
Casing Radius: 0.08333 ff

Static Water Column Height: 66.33 ft
Screen Length: 10-- ft
Well Radius: 0.3333 ft

Aouifer Model; Confined

K 35.12 tiday

SOLUTION

Solution Method: Bouwer-Rice

yO = 14.24 ft
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OW-349 L FALLING HEAD TEST.

AQUIFER DATA
Saturated Thickness: I5. ft Anisotropy Ratio (KzIKr): 1.

WELL DATA (OW-349 Q

Initial Displacement 7.603 ft Static Water Column Height: 66.33 ft
Total Well Penetration Depth: 13 .ft Screen Length: 10. ft
Casing Radius: 0.08333 ft Well Radius: 0.3333 ft

SOLUTION

Aquifer Model: Confined Solution Method:, Butler,

K 42.81 ft/day Le = 1. ft



N

r
m 0.8
a
I
i

z
e 0.6
d

I-.

H
e
a
d

(
f
t
I
f
t
)

0

0

'L

.44

.2
--

0.01 0.1 1. 10. 100. 1000.

'-I

Time (sec)

OW-349 L FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 15, ft

WELL DATA (OW-349 L
Initial Displacement: 7.603 ft Static Water Column Height: 66.33 ft
Total Well Penetration Depth: 13. ft Screen Length: 10. ft
Casing Radius: 0.08333:ft Well Radius: 0.3333 ft

SOLUTION

Aquifer Model: Confined Solution Method: KGS Model
Kr = 40.47 friday Ss = 6.667E-5 ft-1
Kz/Kr = 1.
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OW-349 L FALLING HEAD TEST

AQUIFER DATA

Saturated Thickness: 15. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA_(OW-349 Q

Initial Displacement: 7,603 ft Static Water Column Height: 66.33 ft
Total Well Penetraio6nDpth: 13. ft Screen Length: 10. ft
Casing Radius: 0.08333 ft Well Radius: 0.3333 ft

SOLUTION

Aquifer Model: Confined Solution Method: Bouwer-Rice
K 52.4 -- 9iK = 52.4 ft/day y0 9.103 ft
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OW-349 U RISING HEAD TEST

Saturated Thickness: 30.7 ft

AQUIFER DATA

Anisotropy Ratio (KzJKr): 1.

WELL DATA (OW-349 U
Initial Displacement,: 6.488 ft Static Water Column Height: 39.97 ft
Total Well Penetration Depth: 28.7 ft Screen Length: 10, ft
Casing Radius: 0.08333 ft Well Radius. 0.3333 ft

SOLUTION
Aquifer Model: Confined Solution Method: Butler
K = 30.74 ftday Le -3.53 ft
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OW-349 U RISING HEAD TEST

AQUIFER DATA.
Saturated Thickness: 30.7 ft

WELL DATA (OW-349 U).

Initial Displacement: 6.488 ft
Total Well Penetration Depth: 28.7 ft
Casing Radius: 0.08333 ft

Static Water Column Height: 39.97 ft
Screen Length: 10. ft
Well Radius: 0.3333 ft

SOLUTION

Solution Method: KGS ModelAquifer Model: Confined

Kr = 60.24 ftrday Ss = 3.257E-12 ft 1
KzJKr = 1.
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OW-349 U RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 30.7 ft Ansotropy Ratio (KzIKr): 1.

WELL D-T-349U)

I nitia[ Displaceme~nt: 6.488 ft Static Water Column Height: 39.97 ft
Total Well Penetrabtion Depth: 28.7 ft Screen Length: 10. ft
Casing Radius: 0.08333 ft Well Radius: 0.3333 ft

SOLUTION
Aquifer Model: Confined Solution Method. Bouwer-Rice
K =42.98 ftUday yG = 6488 ft
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OW-349 U FALLING HEAD TEST

Kr): 1.Saturated Thickness: 33.7 ft

I nta ispla~emnent: 6.212 ft-
TotCas Well Penetrati,-3 epft

ICasing Radius: 0.0833-3 ft

AQUIFER DATA

Anisotropy Ratio (Kz/

28.7 ft

WELL DATA (OW-349 U)

Static Water Column Height: 39.97 ft,
Screen Length: 10. ft
Well Radius: 0.3333 ft

Aquifer Model: Confined

K = 71.38 ft/day

SOLUTION

Solution Method: Butler

Le = 46.23 ft
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Saturated Thickness: 33.7 ft

OW-349 U FALLING HEAD TEST

AQUIFER DATA

WELL DATA (OW-349, U)
Initial Displacement; 6.21.2 ft
Total Well Penetration Depth: 287 ft
Casing Radius: 0.08333•ft

Stati tWater Column Height: 39.97 ft
Screeh Length: 10. ft

.'Well Radius: 0.3333 ft

I Aquifer Model: Confined

Kr = 55.58ftrday
Kz/Kr = 0.002371

SOLUTION

Solution Method: KGS Model
t ISs =2.384E=-1 0 ft-1
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OW-349 U FALLING' HEAD.TEST

AQUIFER DATA

Saturated Thickness: 33.7 ft Anisotropy Ratio (Kz/Kr): 0.002:

WELL DATA (OW-349 U1

171

Initial Displacement: 6.212 ft
Total Well PenetratiionOepth: 28.7 ft

i Casing Radiusi: 0.08333 ft

Aquffer Model: Confined

K =52.82 ftfday

Static Water Column Height: 39.97 ft
Screen Length: 10, ft
Well Radius: 0.3333 ft

SOLUTION.

Solution Method: Bouwer-Rice

yO = 7.374 ft
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OW-408 L RISING HEAD TEST

AQUIFER DATA

Anisotropy Ratio (Kz/Kr): 1.Saturated Thickness: 15. ft

Initial DiSplacement. 10.84 ft
Total Well Penetration Depth: 11.5 ft
Casing Radius: 0.08333 ft

WELL DATA (OW-408 L)

Static Water Column Height, 64.95 ft
Screen Length: 10. ft
Well Radius: 0.3333 ft

Aquifer Model: Confined

K = 47.96 ft/day

SOLUTION

Solution Method, Buti

Le = 10.08ft

ier
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OW-408 L RISINGHEAD TEST

Time (sec)OW-408 L RISING HEAD TEST
AQUIFER DATA

Saturated Thickness: 152. ft

WELL DATA OW-408 L)
Initial Displacement: 10,84 ft
Total Well Penetration Depth: 11.5 ft
Casing Radius: 0.08333.ft

Static Water Column Height: 64.95 ft
Screen Length: 10. ft
Well Radius: 0.3333 ft

Aquifer Model: Confined

Kr = 72.51 ft/day
. Kz/K,- =0.09886

SOLUTION

Solution Method: KGS Model

Ss = 3.265E-8 ft-1
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OW-408 L RISING HEAD TEST

AQUIFER DATA

Saturated Thickness: 15. ft Anisotropy Ratio (Kz/Kr): 'I,

[ _ _ -WELL DATA (OW-408 L)

Initial Displacement 10.84 ft Static Water Column Height: 64.95 ft
Total Well Penetration Depth: 1 1 .5 ft Screen Length: 10. ft
Casing Radius: 0.08333 ft Well Radius: 0,3333 ft

SOLUTION

Aquifer Model: Confined Solution Method: Bouwer-Rice

K = 37.54 ft/day y .fy0 = 20.36 ft
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OW-408 L FALLING HEAD TEST

AQUIFER DATA

Saturated Thickness: 15. ft it Anisotropy Ratio (Kz/Kr): 1.

Initial Displacement ý..7.342 ft
Total Well Penetratio th: 11.5 ft
Casing Radius: 0.0833 ft

WELL: DATA LOW.408 L)

Static Water Column Height 64.95 ft
Screen Length: 10. it
Well Radius: 0.3333 ft

,Aquifer Model: :Confined

K =70.31 fVday

SOLUTION

Solution Method: Butler
Le =1. ft
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OW-408 L FALLING HEAD TEST

AQUIFER DATA

Saturated Thickness: 15. ft

WELL DATA (OW-408 L)

Initial Displacement: .7.342 ft Static Water Column Height: 64.95 ft
Total Well Penetration Depth: 11.5 ft Screen Length,: 10. ft
Casing Radius:: 0.083303 ft Well Radius: 0.3333 ft

Method: 
KGS Model

.393E-6 

ft"1

Aquifer Model: Confined

Kr = 67.66 ft/day
Kz/Kr = 1.

SOLUTION

Solution h

Ss 8

A-ethod: KGS Model

.393E-6 ft-1
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OW-408 L FALLIN

Saturated Thickness: 15. ft

I Initial Distlacement:• T742 f,
Total Wells P:0etraton Depth: 11.5 ft
Casing Radius: 0.08333 ft

AQUIFER

IG HEAD TEST

DATA

Anisotropy Ratio (Kz/Kr): 1I

.W-408 L)

Static Water Column Height: 64.95 ft
Screen Length: 10. ft

NELL DATA

SVlui MetoIU d: U.ouwr- it

Aquifer Model: Confined

K = 50.37 ft/day

SOLUTION

Solution Method: Bouwer-Rice'

yO _-3.948 ft
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OW-408 U RISING HEAD .TEST

Saturated Thickness: 15.5 ft

AQUIFER DATA

Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (OW-408 U)

initial Displacement:. 9:342 ft
Total Well .PenetraothinDepth:. 13.5 ft
Casing Radius: 0.083: ft

Static Water Column Height. 34.17 ft
Screen Length: 10. ft
Well Radius: 0.3333 ft

Aquifer Model: Confined

K = 16.B6 flday

SOLUTION

Solution Method: Butler

Le = 0.1 ft
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OW-408 U RISING HEAD TEST;

AQUIFER DATA
Saturated Thickness: 15.5 ft

WELL DATA (OW-408 U)

Initial Displacement: 9.342 ft Static Water Column Height: 34.17 ft
Total Well Penetration Depth: 13.5 ft Screen Length: 10. ft
Casing Radius: 0.0833 ft Well Radius: 0.3333 ft

SOLUTION

Aquifer Model: Confined Solution Method: KGS Model

Kr =11.06 ft/day Ss = 0.0002017 f-l
KzJKr 1.
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OW-408 U RISING HEAD TEST

Saturated Thickness: 15.5 ft

Initial Displacemen•t:..342ft
Total Well Penetration Depth: 13.5 f
Casing Radius: 0.0833 ft

AQUIFER DATA

Anisotropy Ratio (Kz/Kr): I1

WLL DATA LW-4P8 U1
Static Water C

t Screen Lengt
Well Radius:

Column Height: 34.17 ft
h: !0_ft
0.3333 ft

od: Bouwer-Rice

SOLUTION

Aquifer Model: Confined

K =1•0.94 Mday
Solution Meth
yO =7.185 ft
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OW-408 U FALLING HEAD TEST.

AQUIFER DATA

Anisotropy Ratio (KzKr): ISaturated Thickness: 15.5 ft

initial Displacement: 9.499!ft
Total Well Penetrafionq epth: 13.5 ft
Casing Radius: 0.08338ft

WELL DATA (OW-408 U.

Static Water Column Height 34.17 ft
Screen Length: 10 ft
Well Radius: 0.3333 ft

- ----------

Aquifer Model: Confined

K = 22.4 ft/day

SOLUTION

Solution Method: Butler

Le= 17.38 ft
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OW-408 U FALLING HEAD TEST

Saturated Thickness: 15.5 ft

initial Displacement: 9.499 ft
i Total Wel[ Penetration Depth:

Casing Radius: 0.0833 ft

AQUIFER DATA"

WELL: DATA (OW-408 U)

Static Water Column Height: 34.17.ft
ft Screen Length: 10. ft

Well Radius: 0.3333 ft

S13.5f

I Aquifer Model: Confined,

Kr =31.48ftlday
KzJKr = 1.

SOLUTION

Solution Method: KGS Model

Ss =1.1 06E-7 ft 1
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OW-408 U FALLING HEAD TEST

AQUIFER DATA

Anisotropy Ratio (KzKr): 1.Saturated Thickness: 15.5 ft

WELL DATA (OW-408 U)

Initial Displacement: 9.499 ft
Tota! Well Penetration Depth: 13.5 ft
Casing Radius: 0.0833ft

- Static Water Column Height: 34
Screen Length: 10. ft
Well Radius: 0.3333-ft

Aquifer Model: C
K :=28.44ift/day

.17ft

onfined

SOLUTION

Solution Method: Bouwer-Rice

yO = 10.46 ft
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OW-420 U RISING HEAD

AQUIFER DATA
Saturated Thickness: 25.2 ft Anisotropy Ratio (Kz/Kr): 0-4519

WELL DATA (OW-420 U)
Initial Displacement: 6.37 ft Static Water Column Height: 39.88 ft
Total Well Penetration Depth: 48. ft Screen Length: 10. ft
Casing Radius: 0.08333 ft Well Radius: 0.3333 ft

SOLUTION
Aquifer Model: Confined Solution Method: Butler
K = 23.15 ft/day Le = 381.2 ft
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OW-420 U RISING HEAD

AQUIFER DATA

Saturated Thickness: 25.2 ft

WELL DATA (OW-420 U)
Initial Displacement: 6.37 ft Static Water Column Height. 39.88 ft
Total Well Penetration Depth: 48. ft Screen Length: 1_0 ft
Casing Radius: 0.08333 ft Well Radius: 0.3333 ft

SOLUTION

Aquifer Model: Confined Solution Method: KGS Model

Kr = 32.9 ft/day Ss =8.987E-7 frI1

KzJKr = 0.4519



1.

N
0
r

m
a

z
e
d

H
e
a
d

0.1

I. I

-o

.3,

M, -0

0. 40. 80. 120. 160. 201

0.01

f
t
I

f

)

0.001

0.
Time (sec)

OW-420 U RISING HE

AQUIFER DATA
Saturated Thickness: 25. ft Anisotr

WELL DATA (OW-42(

Initial Displacement: 6.37 ft Statibc
Total Well Penetration Depth: 48. ft Screen
Casing Radius: 0.08333 ft Well R1

-AD

ropy Ratio (Kz/Kr): I.,

Nater Column Height: 39.88 ft
Length: 10. ft

adius: 0.3333 ft

Aquifer Model: Confined

SOLUTION•

Solution Method: Bouwer-Rice

yo = 18.78 ftK = 44.74 ft/day
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OW-438 L RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 17. ft Anisotropy Ratio (Kz/Kr): 1.

W E.LL DATJ(OW .,,8-
Initial Displacement. 5526 ft Static Water Column Height 88.49 ft
Total Well Pen ioDp: 11. ft Screen Length: 10. ft
Casing Radius: O.0833 It Well Radius: 0.3333 ft

SOLUTION

Aquifer Model: Confined Solution Method: Butler
i K = 17.11 ftday Le =13.8 ft
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r' • W-438 L. RISING HEAD TEST

i! AQUIFER DATA
SSaturated Thickness: 17. ft

initial Displacement 5.526 ft Stati Water Column Height 88.49 It
Total Well Penetration Depth: 11__ ft Screen Length: 10_._ ftCasing Radius: 0.08333 ft Well Radius: 0.3333 ft

SOL WION+
Aauifer Model: Confined Solution Method: KGS Model
Kr 27.13 friday SS = 2A481E-8 ft-1)
Kz.IFr = .
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OW-438 L RISING HEAD TEST

AQUIFER DATA

I Saturated Thickness: 17. ft Anisotropy Ratio (Kz/Kr): 1.

IF WELL DATA (OW-438 LQ

Initial Displacement' 5.52•6•ft
Total Well Penetration Depth: 11. ft
Casing Radius.: 0.8333 ft

Static Water Column Height, 88.49 ft
Screen Length: 10. ft
Well Radius: 0.3333 ft

SOLUTION

Aquifer Model: Confined Solution Method: Bouwer-Rice

K = 9.849 ft/day y0= 4.555 ft
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OW-438 L FALLING HEAD TEST

. . !

AQUIFER DATA
Saturated Thickness: 17. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA. (OW-438 L)
Initial- Displacement: 8.968 ft Static Water Column Height: 88.49 ft
Total Well Penetration Depth: 11. ft Screen Length: 10, ft
Casing Radius: 0.08333 ft Well Radius: 0.3333 ft

Aquifer Model:. Confined

K = 15.1. ftlday

SOLUTION

Solution Meth

Le = 1. ft

iod: Butler
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OW-438 L FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 17. ft

WELL, DATA (.W-438 L
Initial Displacoment 8-9681 t Static Water Column Height 88.49 ft
Total Well Penetration Depth: 11. ft Screen Length: 10. ft
Casing Radius: 0.08333 ft Well Radius: 0.3333 ft

SOLUTION

Aquifer Model: Confined

Kr = 27.47 ft/day
Kz/Kr = 1.

Solution Method: KGS Model

Ss =3,123E-9 ft-1
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OW-438 L FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 17. ft Anisotropy Ratio (KzJKr): 1.

WELL DATA (OW-438 L)
Initial Displacement &.968 ft Sc Water Column Height 88.49 ft
Total Well PeneaionDepl: 11. ft Sceen Length: 10. ft
Casing Radius: 0.08333 ft Well Radius: 0.3333 ft

SOLUTION

Aquifer Model; Confifed Solution Method: Bouwer-Rice
K = 13.77 ft/day yO= 15,09 ft
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OW-438 U RISING HEAD TEST

Saturated Thickness: 19.5 ft

AQUIFER DATA

Anisotropy Ratio (Kz/Kr): 1.

Initial Displacement: 8.457 ft
Total Well Penetration Depth: 18. ft
Casing Radius: 0.08333 ft

WELL DATA (OW-438 U)

Static Water Column Height: 34.58 ft
Screen Length: 10. ft
Well Radius: 0.3333 ft

Aquifer Model: Confined

K = 37.95 ft/day

SOLUTION

Solution Method: Butler

Le = 20.89 ft
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OW-438 U RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 19.5 ft

WELL DATA. (OW-438 U..
Initial Displacement: 8&457 ft Static Water Column Height: 34.58 ftTotal Well Penetrat!ionDepth; 18. ft Screen Length: 10. ft
Casing Radius: 0.0833. ft Weli Radius: 0.3333 ft

Aquifer Model: Confined

Kr 39.4 ft/day
Kz,/Kr = 1.

SOLUTION

Solution Method: KGS Mode!

Ss =5.128E-5 f-1
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OW-438 U RISING HEAD TEST

Saturated Thickness: 19.5 ft

Initial Displacement: 8.457 ft
Total Well Penetration Depth: 18. ft
Casing Radius: 0.08333 ft

AQUIFER DATA

Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (OW-438 U)

Static Water Column Height: 34.58 ft
Screen Length: 10.ft
Well Radius: 0.3333 ft

Aquifer Mode!: Confined

SOLUTION

Solution Method: Bouwer-Rice

yO 5.672 ftK = 26.1 ft/day
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OW-438 U FALLING HEAD TEST

AQUIFER DATA

Anisotropy Ratio (Kz/Kr): 0.004571Saturated Thickness: 19.5 ft

Initiar Displacement; 5.486 ft
Total Well Penetratin. Depthh: 18. ft
Casing Radius: 0.08333 ft

WELL DATA (OW-438 41

Static Water Column Height 34.58 ft
Screen Length: 10. ft
Well Radius: 0.3333 ft

SOLUTION

.Aquifer Model: Confined Solution Method: Butler
K : 64.66 ft/day Le 11. ft
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OW-438 U FALLING HEAD TEPST

L __________[~-- ______-________-_______ _____

AQUIFER DATA

Saturated Thickness: 19.5 ft

WELL.DATA. (OW-438 U)

IInitial Displacement:. 5.486 ft Static Water Column Height: 34.58 ft
Total Well Penetration Depth: 18. ft Screen Length: 10. ft
Casing Radius. 0.08333 ft Well Radius: 0.3333 ft

SOLUT ION

IAq uifer Model: Confined Solution Method: KGS Model

Kr =a53.0 Tft/day Ss 2.283E-7 ft
IKz/Kr =0.004571

______________________________________ _______ _________ __________ _____________ .
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OW-438 U FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 19.5 ft Anisotropy Ratio (Kz/Kr): 0.1905

WELL DATA _(OW-438 )
Initial Displacement: 5.486 ft Static Water Column Height: 34.58 ft
Total Well Penetration, Depth: 18. ft Screen Length: 10. ft
Casing Radius: 0.08333 ft Well Radius: 0.3333 ft

Aquifer Model: Confined

K = 24.12 ftday

SOLUTION

Solution Method: Bouwer-Rice

y0=1.513ft
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OW-910 L RISING HEAD TEST

AQUIFER DATA
CU 4JIJ Ap rxu. 1.' ,.0 L•U II IILRI . .. IL

Initial Displacement: 7.792 ft
Total Well Penetration Depth: 11.5 ft
Casing Radius: 0.0833 ft

WELL DATA (OW-910 L)

Static Water Column Height: 74.8 ft
Screen Length: 10. ft
Well Radius: 0.3333 ft

Aquifer Model: Confined

K = 2.552 ftiday

SOLUTION

Solution Method: Butler

Le = 10.96 ft
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OW-910 L RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 5. ft

Initial Displacement: 7.792 ft
Total Well Penetration Depth: 11.5 ft
Casing Radius: 0.0833 ft

WELL DATA OW-910 L)

Static Water C
Screen Lengtl
Well Radius:

,olumn Height: 74.8 ft
h: 10,ft
0.3333 ft

od: KGS Model
989 ftA

Aquifer Model: Confined

Kr = 0.3244 ft/day
Kz/Kr = 1.

SOLUTION

Solution Meth

Ss = 0,009
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OW-910 L RISING 'HEAD TEST

AQUIFER DATA

Saturated Thickness: 5. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (OW-91 0 L)

Initial Displacement 7.792 ft Static Water Column Height: 74.8 ft
Total Well Penetration Depth: 11.5 ft Screen Length: 10. ft
Casing Radius; 0.0833 ft Well Radius: 0.3333 ft

Aquifer Model; Confined

SOLUTION

Solution Metl

yO = 5.55 ft

I'•/1•1. •,dll./Uyyl•:l -- I "klt, J•:•

K = 0.5645 ft/day
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OW-910 L FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 5. ft Anisotropy Ratio (Kz/Kr): I.

WELL DATA (OW-910 L)
Initial Displacement.-, b9,9Oft Static Water Column Height: 74.8 ft
Total Well PenetatioDepth: 11.5 ft Screen Length: 10. ft
Casing Radius: 0.06331 f Well Radius: 0.3333 ft

SOLUTION

Aquifer Model: Confined Solution Method: Butler
K = 2.156 ftday Le = 0.1 ft
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OW-91 0 L FALLING HEAD TEST

AQUIFER DATA
Saturated Th-ickness: 5. ft

Initial Displacement: 9.991 ft
Total Well Penetratioh Depth: 11.5 ft
Casing Radius: 0.0833 ft

WELL DATAX(OW-910 LQ

Static Water Column. Height: 74.8 ft
Screen Length: 10.. ft
Well Radifs: 0.3333 ft

Aquifer Model: Confined

Kr = 0.9391 ft/day
1 KzJKr =1.

SOLUTION

Solution Method: KGS Model

Ss =0.00287 ft•
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OW-910 L FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 5. ft Anisotropy Ratio (KzfKr): 1I

WELL DATAOW--910 L)
Initial Displacement: 9.991 ft
Total Well Penetration Depth. 11.5 ft
Casing Radius: 0.0833jft

Static Water Column Height: 74.8 ft
Screen Length: 10. ft
Well Radius: 0.3333 ft

' .LUTION
Solution Method: Bouwer-Rice

Aquifer Model: Confined
K = 0.4684 ft/day y0 =6.589 ft
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OW-910 U RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 25. ft Anisotropy Ratio (Kz/Kr): 0.001189

ýWELL DATA fO-910 U)
Initial Displacement: 8.539 ft Static Water Column Height: 26.75 ftTotal Well Penetration Depth: 16,5 ft Screen Length: 10. ftCasing Radius: 0.0833 ft Well Radius: 0.3333 ft

SOLUTION
Aquifer Model: Confined Solution Method: Butler
K = 25.94 ft/day Le=861.6ft
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OW-910 U RISING HEAD TEST

AQUIFER DATA

Saturated Thickness: 25. ft

WELL DATA (OW-910 U)
Initial Displacement 8.539 ft Static Water Column Height: 26.75 ftTotal Well Penetration Depth: 16,5 ft Screen Length: 10. ft
Casing Radius: 0.0833 ft Well Radius: 0.3333 ft

,Aquifer Model: Confined

,Kr = 28.91 ftiday
i KzJKr = 0.001189

SOLUTION

Solution Method: KGS Model

Ss = 4.OE-12 ft- 1
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OW-910 U RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 25. ft Anisotropy Ratio (Kz/Kr): 1..

WELL DATA (OW-910 U)
Initial Displacement: 8.539 ft Static.Water Column Height: 26.75 ft
Total Well Penetration Depth: 16.5 ft Screen Length: 10. ft
Casing Radius: 0.0833 ft Well Radius: 0.3333 ft

SOLUTION

Aquifer Model: Confined: Solution Method: Bouwer-Rice
K =20.82 ft/day y0 = 48.65 ft
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OW-910 U FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 25. ft Anisotropy Ratio (KzJKr): 1.

WELL DATA (OW-91 0 U)

Initial Displacement: 8..5G2 ft
Total Well Penetration Depth: 16.5 ft 5
Casing Radius: 0.0833 ft

SOLUTI(

'Aquifer Model: Confined

K =63.52 ft/day L

.tatic Water Column Height: 26.75 ft
•creen Length: 10,_ ft
NVel Radius: 0.3333 ft

ON

Solution Method: Butler

e= 1. ft
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OW-910 U FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 25. ft

Initial Displacement: 8.502 ft
Totai Well Penetration Depth- 16.5 ft
Casing Radius: 0.0B33 ft

WELL DATA (OW-910 VU

Static Water C olumn Height: 26.75 ft
Screen Length: 10. ft
Well Radius: 0.3333 ft

Aquifer Model: Confined

Kr = 47.41 ft/day
KzIKr = 1.

SOLUTION

Solution Method: KGS Mode-

Ss :4.0E-5 ft-1

___________- _________ -- _________ J
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Saturated Thickness: 25. ft

OW-910 U FALLING HEAD TEST

AQUIFER DATA
Anisotro~py Raatio (Kz/Kr): 1.

Initial Dis.lacerent; 8.502 ft
Total Well Penetration Depth.: 16.5 ft
Casing Radius: 0.0833 ft

AQUIFER 
DATAAnisotropy 

Ra
•tio {Kz/Kr): 1_

WELL DATA qOW-910 U)
Static Water Column Height: 26.75 ft
Screen Length: 10. ft
Well Radius: 0.3333 ft

SOLUTION
iAquifer Model: Confined Solution Method: Bouwer-Rice

K =48.26 ft/day y0 13.41 ft
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OW-928 L RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 15. ft Anisotropy. Ratio (Kz/Kr) 1._

WELL DATA. (OW-928 L)
Initial Disptacement: 10.71 ft Static Water Column Height: 106.8 ftTotal Well Penetration Depth: 11.5 ft Screen Length: 10. ft
Casing Radius: 0.08333 ft Well Radius: 0.3333 ft

SOLUTION
Aquifer Model: Confined Solution Method: Butler
K =18.69 ftrday Le = 11.48 ft

i
i
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OW-928 L RISING HEAD TEST

AQUIFER DATA

Saturated Thickness: 15. ft

WELL DATA (OW-928 L)

Initial Displacement: .10.71 ft
Total Well Penetration Depth: 11.5 ft
Casing Radius: 0.08333 ft

Static Water Column Height: 106.8 ft
Screen Length: 10. ft
Well Radius: 0.3333 ft

Aquifer Model:::! Confined

Kr = 112 ft/day
Kz.Kr = 1.

SOLUTION

Solution Method: KGS Mode[

Ss = 0.00104 f[71
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OW-928 L RISING HEAD TEST

AQUIFER DATA

Saturated Thickness: 15. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (OW-928 L)

Initial Displacement :10Q.7 i ft Static Water Column Height: 106.8 ft
Total Well Pe6netratb.o Depth: 11.5 ft Screen Length: 10. ft
Casing Radius: 0.08333.ft Well Radius: 0.3333 ft

SOLUTION

Aquifer Model; Confined Solution Method: Bouwer-Rice

K = 7.444 ft/day vO = 5,71 ft
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OW-928 L FALLING HEAD TEST

AQUIFER DATA

Anisotropy Ratio (Kz/Kr): 1.Saturated Thickness: 15. ft

tt~FF I PA¶A tkI.~ ~

Initial Displacement: I 1.92 ft
Tota! Well Penetration Depth: 11.5 ft
Casing Radius: 0.08333 ft

VV

Aquifer Model: Confined

K = 30.23 fWday

=LL UPM 1,1'4ew v V'IIj

Static Water Column Height: 106.8 ft
Screen Length: '10.ft
Well Radius: 0.3333 ft

SOLUTION

Solution Method: Butler

Le 0.1 ft
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OW-928 L FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 15. ft

WELL DATA New WellU
Initiai Displacement: 11.92 ft Static Water Column Height: 106.8 ft
Total Well Penetration Depth: 11.5 ft Screen Length: 10._ ft
Casing Radius: 0.08333 ft Well Radius: 0.3333 ft

'SOLUTION
, Aquifer Model:. Confined Solution Method: KGS Model

Kr = 2316 ft'day Ss 4,055E-5 ft-
* Kz/Kr =.

__________ ______ ______________ _________ ____________ _____ _______
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OW-928 L FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 15.. ft Anisotropy Ratio (KzfKr): 1.

WELL DATA (New Well)
Initial Displacement 11.92 ft Static Water Column Height 106.8 ftTotal Well Penetration Depth: 11.5 ft Screen Length:- 10. ftCasing Radius: 0.08333 ft Well Radius: 0.3333 ft

KySOLUTIONe
... !Aquifer Modelk Confined:: Solution Method: Bouwer-Rice I

K=20.64 ft/day y: = I! M8 ft,
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OW-928 U RISING HEAD TEST

AQUIFER DATA

Anisotropy Ratio (Kz/Kr): 1.Saturated Thickness: 20. ft

Initial Displacement: 8.001 ft
Total Well Penetration Depth: 15. ft
Casing Radius: 0G.0833 ft

WELL DATA (OW-928 U)
Static Water Column Height: 32.08 ft
Screen Length: 10. ft
Well Radius: 0.3333 ft

SOLUTION
Aquifer Model: Confined Solution Method: Butler
K =18.85 ftiday Le 5.495 ft
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OW7928 U RISINGP.HEAD TEEST

AQUIFERDAT A
Saturated Thickness: 20. ft

WVELL DATA (OW-928 U)
Initial Displacement,. &0001 ft
Total Well Penetration: Depth: 15, ft
Casing Radius: 0.0833 ft

Static Water Column Height: 32.08 ft
Screen Length: 10. ft
Well Radius: 0.3333 ft

SOLUTION

Aquifer Model: Confined Solution Method: KGS Model
Kr =31.5 ft/day Ss 1= ,094E-11 fit 1
KzIKr=

-- 4
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OW-928 URISING HEAI TEST

AQUIFER DATA

Anisotropy Ratio (Kz/Kr): 1.Saturated Thickness: 20. ft

WVELL DA .AOW-928 U.
Initial Displacement: 8.001 ft
Total Well Penetration Depth: 15.. ft
Casing Radius: 0.0833 ft

Static Water
Screen Lengi
Well 'Radius:

Column Height: 32.08 ft
t1: 10. ft
0.3333 ft

SOLUTION

Aquifer Model: Confined

K = 8.268 ft/day
Solution Method: Bouwer-Rice

y0 =4.286 ft
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OW-928 U FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 20. ft Anisotropy Ratio (Kz/Kr): 1. -

WELL DATA (OW-928 U)
I nitial Displacement 7.679 ft Static Water Column Height 32.08 ftTotal Well Penetation Di6p: 15. ft Screen Length: 10, ftCasing Radius: 0.083. ft Well Radius: 0.3333 ft

SOLUTION
Aquifer Model: Confined Solution Method: Suter
K = 19.02 ft/day Le = 47.86 ft
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OW-928 U FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 20. ft

Initial Displacement 7.679 ft
Total Well Penetration Depth: 15. ft
Casing Radius: 0.0833 ft

WELL DATA (OW-928 U)

Static Water Column Height: 32.08 ft
Screen Length: 10. ft
Welt Radius: 0.3333 ft

Aquifer Model: Confined

Kr = 15.9 ft/day'
Kz'Kr = 1.

SOLUTION

Solution Method: KGS Model

Ss = 5.0E-5 ft"1
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OW-928 U FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 20. ft Anisotropy Ratio (Kz/Kr): 1.

initial Displacement: 7,679 ft
Total Welt Penetration Depth: 15. ft
Casing Radius: 0.0833 ft

Aquifer Model: Confined

K = 16.01 ftday

NELL DATA (OW-928 U)

Static Water Column Height: 32.08 ft
Screen Length: 10. ft
Well Radius: 0.3333 ft

SOLUTION

Solution Method: Bouwer-Rice

yO = 7.815 ft
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OW-929 L RISING HEAD TEST

AQUIFER DATA

Anisotropy Ratio (Kz/Kr): 1.Saturated Thickness: 45. ft

WELL DATA (OW-929 L,

Initial Displacement 11.97 ft, Statq:,ic Water. Column Height 76.46 ft
Total Well Penetration Depth.: 13.5 ft sccreen Lenglh: 10.0.:
Casing Radius: 0.0833 ft Well Radius: 0.3333Aft

Aquifer Model: Confined

K = 55.91 ftday

SOLUTION

Solution Method: Butler

Le = 11.73 ft
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i ~OW-929 L RISINýG HEAD TEST -"

iH

AQUIFER DATA
Saturated Thickness: 45. ft

S(O

Inital Dsplce~mn{;:zi;!!:9iftStatic Water Column Height: 76.46 ft
Total Well: PeetraionDepth:, 1.3.5 ft Screen Length: 10. ft
Casing:R~adius~. :0.0833 .ft" - Well Radius: 0.33-33 ft

ir

! SOLUT ION
!Aquifer Model: Conifined Solution Method: KGS Model
iKr = 53.8.5 ft/day Ss =2.222E-5 ft," 1

KzJKr = 1.

II
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OW-929 L RISING HEAD TEST

AQUIFER DATA

Saturated Thickness: 45. ft Anisotropy. Ratio (Kz/Kr): 1.

WELL DATA (OW-929 L)

Initial Displacement 1: 1:.97 ft Static Water Column Heightt 76,46 ft
Total Well PenetrationDepth: 13.5 ft Screen Lehgth: 10. ft
Casing Radius: 0.0833 ft Well Radius: 0.3333 ft

SOLUTION

I Aquifer Model:. Confined Solution Method: Bouwer-Rice
K = 29.05 ft/day yO = 8•095 ft
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OW-929 L FALLING HEAD TEST

AQUIFER DATA

Anisotropy Ratio (Kz/Kr): 1.Saturated Thickness: 45. ft

Initial Displacement: 8.292 ft
Total Well Penetration Depth: 13.5 ft
Casing Radius: 0.0833 ft...

WELL DATAi JOW-929 _Q

Static. Water Column Height: 76.46 ft
.:S.c.ree&hLngth: !0. ft

Wel. Radius: 0.3333 ft

Aquifer Model:. Confined
K -"ftfda

SOLUTION-

Solution Method: Butier

Le = 1.2.71 ft

I

i
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OW-929 L FALLING HEAD TEST

AQUIFER DATA

Saturated Thickness: 45. ft

Initial Displacement: 8.292 ft
Total Well PenetOon ODeoth: 13.6 ft
Casing Radius= : 0.0833-ft

WELL DATA (OW-929. L)

Static Water Column Height 76A46 ft
Screen Lenath: 10. ft
Well Radius: 0.3333 ft

Aquifer Model. Confined

Kr = 72.56 ft/day
KzJKr= 1.

SOLUTION

Solution Method: KGS Model

Ss = 0.002222 fE-1
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OW-929 L FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 45. ft Anisotropy Ratio (Kz-Kr): 1.

WVELL DATA (OW-929 L)

Initial Displacement: 8.292 ft
Total Wei •.Penetration Depth: 13.5 ft
Casing Radius: .0.0833 ft.

Static Water Column Height: 76.46 ft
Screen Length: 10. ft
Well Radius: 0.3333 ft

Aquifer Model: Confined

K =.58.98 ftiday

SOLUTION

Solution Method: Bouwer-Rice

yO = 11.84 ft
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OW-929 U RISING HEAD TEST

AQUIFER DATA

Saturated Thickness: 5. ft Anisotropy Ratio (K7zKr}: 1-

Initial Displabcenment 12.44 ft
Total Well Peneti•atiopnDepth: 10. ft
Casing Radius: 0.0833 ft

WELL DATA fow-g29 U_

Static Water Column Height: 48.18 ft
Screen Length: 10. ft
Well Radius: 0.3333 ft

Aquifer Model!7: C6nfi*n:ed

K = 14.31 ftbOday

SOLUTION
SolutionfMethod: Butle__r

Le =0.1 ft
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OW-929 U RISING HEAD TEST

AOUIFER DATA
Saturated Thickness: 11.85 ft:

WELL DATA (VW-929 U )

Initial Displacement. 42A4 ft
Total Well PeRetustion Dept• • 10. t
Casing Radius., 0.0833 Aft

Static Water Column Height 48.18 ft
Screen Length: I. - ft
Well Radius:, 0.3333 ft

Aquifer Model: Confined

KKr =3.224 f1day
Kz/Kr = 1.

SOLUTION

Solution)M4thod: KGS Model
S s 0.0009578 fr!
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OW-929 U RISING HEAD TEST

AQUIFER DATA

Saturated Thickness: 5.ft Anisotropy Ratio (KzJKr): 1,

Initial Displacement 12.44 ft
Tota[ Well Penetratio.o Depth:
Casing Radius: 0.0833 ft

WELL DATA (OW-929 ..-

Static Water Column Height: 48.1 8 ft
Screen Length: 10. ft
Well Radius: 0.3333 ft

10. ft

Aquifer Model: :ý Confined,

K = 3.648 ft/day

SOLUTION

Solution Method: Bouwer-Rice

y0 6.787 ft
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OW-929 U FALLING HEAD TEST ~-

AQUIFER DATA

Saturated Thickness: 5.- ft: Anisothp Ratio ((zlKr): 1.

WELL DATA (O ý9

Initial Displacement 11.85 ft Static Water Column Heiight 48.18 ft
Total Well Penetration0Depth: 10, ft screen Length: 10. ft
Casing Radius: 0.08333 ft Wel Radius: 0.3333 ft

SOLUTION

Aquifer Model:.Confinhe Solution Method: Butler

K =16.07 ft/day: Le = 0.1 ft
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OW-929 U FALLING HEAD TEST

/

AQUIFER DATA

Saturated Thickness: 5. ft

WELL DATA (OW-929 U)

Initial Displacement';:: 11.85 ft
Total Well Penetration Depth: 10. ft
Casing Radius:: 0.0333 ft

:Static:Water column Height: 4818 ft
Sreeai Length:0.3. ft
Well. Radius: 0.3333 ft

SOLUTION

Aquifer Model: Confined Solution Method: KGS Model

Kr = '11. ft/day Ss = 0.000698 ftU1

Kz/Kr = 1.
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! OW-929 U FALLING HEAD TEST

AQUIFER DATA

Saturated Thickness: 5. ft Ani!sotropy Ratio (Kz/Kr): '1

Initial Displacement. 11II5It Static Water Column Height: 48.1"8 ft
Total Well, Penetration Depth: 10, ft Screen Length: 10. ft
Casing Radiu's*: 0.08333 ft Well Radius: 0.3333 ft

SOLUTION

Aquifer Model: Confined qSolution Method: Bouwer-Rice

K = 2.423 ftrday y 303 ft
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OW-930 L RISING HEAD TEST

AQUIFER DATA

: .: :Anisotropy Ratio (Kz/Kr): 1.Saturated Thickness: 40. ft

WELL DATA (OW.930 L)

initial Disp lapement; 10.66 ft
Total Well Penetration Depth: 27. ft
Casing Radius: 0.0B833 ft -

Static Water Column Height: 89.35
Screen Length: 10. ft
Well Radius: 0.3333.f

5ft

Aquifer Model: Confined

K =6450A5ftday:

SOLUTION

Solution Method: Butler

L6 39-81 ft
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OW-930 L RISING HEAD TEST

Saturated Thickness. 40. ft

Initial Displacement; 10.66 ft
Total Well. Penetratio Depth: 27. ft
Casing Radius, 0.08333 ft

AQUIFER DATA

WELL DATA. (OW-93QI)

Static Water Column Height: 89.35 ft
Screen Length: 10. ft
Well Radius: 0.3333 ft

Aquifer Model' ConOned

Kr =36.59:-•/day,.
Kz/Kr 1.

SOLUTION

Solution Method: KGS Model

Ss " 7.267E-5 f-1
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OW-930 L RISING HEAD TEST

AQUIFER DATA

I Saturated Thickness: 40. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (OWý930 L)

I Initial Disp:ac0eme:nt!: 10,661ft Static Water Column Height: 89.35 ft
Total Well. Pnetration Depth: 27, ft Screen Length: 10. ft
Casing Radius:. 0.083333ft Well Radius: 0.3333 ft

SOLUTION

Aquifer Model: Confined Solution Method: Bouwer-Rice

K.= 26.92 ftlday yO= 7,557 ft
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OW-93D L FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 40. ft Anisory Ratio (Kz/Kr): 1.

WELL: DATA: (OW-930 L)
Initial Displacement 6.697 ft Sftati" Water Column Height' 89.35 ft

Total Well PenetrationDeýýth 27. ft Screen Length• 0. ft:
I Casing RaPdi: 0,08333 ft Well Radius: 0.3O33 "f

SOLUTION

Aquifer:Model: Confined Solution Method: Butler
K = 24.3 ftfday Le= 30.24ff
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OW-930 L FALLING HEAD TEST

AQUIFER DATA

Saturated Thickness: 40, ft

Initial Displacement: 6.697 ft
Total Well Penetration Depth: 27. ft
Casing Radius: 0.08333 ft

WELL DATA (OW-930 L)

Static Water Column Height: 89.35 ft
Screen Length: 10.ft
Well Radius: 0.3333 ft

Aquifer Model: Confined

Kr = 15.09 ft/day
KzJKr =

SOLUTION

Solution Method: KGS Model

Ss =0.0090114.3ft-!
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OW-930 L FALLING HEAD TEST

Saturated Thickness: 40. ft

Initial Disp la•bmtent2.6. 7 ft
Total Well P: 6dnetration. Depth: 27. ft
Casing Radius:,, 833f

AQUIFER DATA

Anit•sr.o•tpy Ratio (KzJKr): 1.
. . . . . Z " :.. " .. . . . . •

WEýL DATA (OW-930 L)

Static Water Column Height: 89.35 ft
Screen Length: 10. ft
Well Radius: 0.3333 ft

Aquifer Model.: Condine

K = 18.92 ft/day:

SOLUTION

Solution Method: Boi•wer-Rice

y0 = 6.904 ft
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OW-930 U RISING HEAD TEST

AQUIFER DATA

Saturated Thickness: 23.9 ft - Anisotropy Ratio (KzlKr): 1.

Initial Displacement: 8.47Tft
Total Well Penetiration Depth: 6.f
Casing Radius: 0.6:08333

WELL DATAI OW.-930 U_)

Static Water Column Height: 25.83 ft
Screen. Length: 10. ft
WellRadius: 0.3333f.

1
i
!
i
!

SOLUTION

Aquifer Model: Confined Solution Method: Butler

K = 54.63 friday Le = 0.1 ft
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OW-930 U RISING HEAD TEST

AQUIFER DATA

Saturated Thickness: 23.9 ft

Initial Displacement: 8.47 ft
Total Well Penetration Depth: 16. ft
Casing Radius: 0.08333 ft

,,WELL DATA (OW-930 U)::

Static Water Column Height: 25.83 ft
Screen Length: 10, ft
Well. Radius: 0.3333 ft

SOLUTION

Aquifer Model: Confined Solution Method: KGSModel

Kr =22.71 ft/day Ss = 0.001841 ft1
KzJKr=1.
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OW-930 U RISING HEAD TEST

AQUIFER DATA

Anisotropy Ratio (Kz/Kr): 1.Saturated Thickness; 23.9 ft.

WELL DATA (OW-930 U)
Initial Displacement. 6-47 ft
Total Well Penetrat!ion ID)eth: 16 ft
Casing Radius; 0.08,33 ft

Static Water Column Height: 25.83 ft
Screen Length: 10. ft
,Well Radius: 0.3.33 ft

SOLUTION
Aauifer Model: Confined

K =31.73 ft/day

Solution Method: Bouwer-Rice

yO = 7.021 ft
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OW-930 U FALLING HEAD TEST

"1.Saturated Thickness: 23.9 ft

AQUIFER DATA

Anisotropy Ratio (Kz/Kr):

WELL DATA: (OW-•930L U1

Initial Displacement: 8.612 ft
Total We.ll PenetratioýDe-pth: 16.ft
Casing Radius: 0.08333 ft

Static Water Coluimr Height: 25.83 ft
Screen Length: 10. ft
Well Radius* 0.3333 ft

.i

SOLUTION

Aquifer Model: Confined

K 79.61 ft/day

Solution Method: Butler

Le = 17.83 ft
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OW-930 U FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 23.9 ft E

WELL DAT (0W,930 U) i

I Initial Displacement: 8,612 ft Static Water Column Height: 25.83 ft
Total Well Penetration Depth: 16, ft Screen Length: 10. ft
Casing Radius: 0.08333 ft Well Radius: 0.3333 ft

SOLUTION

Aquifer Model: Confined Solution Method: KGS Model

Kr = 47A12 ft/day Ss !.468E-7 ft" 1

Kz]Kr = I_
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OW-930 U FALLING HEAD TEST

Saturated Thickness: 23.9 ft

AQUIFER DATA

Anisotropy Ratlo (Kz/Kr: _,

Initial Displacement: 8:.612 ft
Total Well Penetration Depth: 16. ft
Casing Radius: 0.08333 ft

WELL DATA (OW-930 U1

Static. Water Column Height 25.83 ft
Screen Length: 10. ft
Well Radius: 0.3333 ft

SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice
K = 47.71 ftrday yO = 10.64 ft
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OW-931 U RISING HEAD TEST

_ _I _ - AQUIFER DATA .

Saturated Thickness: 29.5 ft Anistpy Ratio (Kz/Kr): 1,

W.ELL DATA (OW*-931A)
Initial Displatnent: 4.668 ft Static Water Column Height 27.82 ft
Total Well Penetration Depth: 16, ft Screen Length: 10. ft
Casing Radiu.•.: 0.08333 f-ft Well Radius: 0.3333 ft

SOLUION
Aquifer Model: Confined S:iution Method: Butler

IK = 4.39ft/day .... _ _ _ _ -Le 0.1 ft
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OW-931 U RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 29.5 ft

Initial Displacement:: 4.668.ft
Total Well Penetration Depth: 1.6. ft
Casing Radius: 0.083331ft

Static Water Column Height; 27.82 ft
Screen Length: 10. ft
Well Radius,::: 0.3-33 ft

SOLUTION

Aquifer Model: Conflined Solution Method; KG: Modei
Kr = S445.ftdy:::: = 0.0002309 ft"1
Kz/Kr = 1.
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OW-931 U RISING HEAD TEST

AQUIFER DATA 27.

27.82 ft

Saturated Thickness: 29.5 ft Anisotropy Ratio (Kz/.Kr): I..

WELL DATA (OW931I U)-
initial Displacement: 4.668, f
Total Well Penetration Depth: 16. ft
Casing Radius-: 0.08333 ft

Static Water Column Height:
Screen Length: 10. ft
Well Radius: 0.3333 ft

Aquifer Model: Confined

K =19.99ftlday

SOLUTION

Solution Method: Bouwer-Rice

y0 3.815 ft
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OW-931 U FALLING HEAD TEST

AQUIFER DATA

Saturated Thickness: 29.5 ft Anlsotropy Ratio (Kz/Kr): 1.

WELL DAkTAI(OW-931 U)-- ._

Initial Displacement; 5.216 ft Static Water Column Height: 27.82 ft
Total Well Penetration Depth: 16. ft Screen Length: 10. ft
Casing Radius: 0.08:3ft Well Radius; 0.3333 ft

SOLUTION:

Aquifer Model: Confined Solution Method, Butler.

K =68.08 ftiday Le=2.125 f
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OW-931 U FALLING HEAD TEST

AQUIFER DATA

Saturated Thickness; 29.5 ft

Initial Displacement 5i.216 ft
Total Wel[ Penetration Depth: 16. ft
Casing Radius: 0.08333 ft

WELL DAT (0W7ý3! U)
Static Water Column Height: 27.82 ft
Screen Lerlgthi 10. ft
Well Radius: 0.3333 ft

SOLUTION
Aquifer Model': Confined Solution Method: KGS Model
Kr =71.64 ft/day Ss = 3.39E-12 ft-1
KzJKr = 1.
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OW-931 U FALLING HEAD TEST

AQUIFER DATA
SaturatedThiclkness: 29.5 ft . Anis.trop Ra6 Kz/Kr 1..WELL DATA (OW-931 U)

Initial Displacment: 5•,216 ft Static Water Column Height: 27.82 ftTotal Well Penetration Depth: 16. ft Screen Length: 10. ft
Casing Radius: 0.08333 ft Well Radius: 0,3333 ft

SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice
K = 48.58 ftday yO 5.267 ft
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OW-932 L RISING HEAD TEST

AQUIFER DATA

Saturated Thickness: 14.5 ft Anisotropy Ratio (KzIKr): 1.

WELL DATA (OW-932 L).
Initial Displacement;: 5.11- ft Static Water Column Height: 62.32 ft
Total Well Penetration Dept: 142 ft Scren. Length: 10:.ft
Casing Radius: 0.0833 ft Well Radius: 0.3333 ft

SOLUTION

Aquifer Model: Confined Solution Method: Butler
K = 24.34 f/day Le 0_.1 ft
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OW-932 L RISING HEAD TEST

AQUIFER DATA

Saturated Thickness: 14.5 ft

WE LL DATA (OW-03 L)
A

Initial Displacement; 5.11 ft
Total Well Penetration: Depth: 14.2 ft
Casing Radius; 0.0833ft

Static Water Column Height: 62.32 ft
Screen Length: 10. ft
Well Radius: 0.3333 ft

Aquifer Model: Confined

Kr 23.25 fday
KzIKr 1.

SOLUTION

Solution Method: KG$ Model:I

Ss 1 .74E-5 ft1 "



1. ;: , ,- F-r• - -'---T1 -"-I- , '- T-- ' 'T d
N -.
0

'" i'r S -----• ..... ............................. .... ........ ------ ----.......................................

ni

z 0.1 i\

e I- iO..

d

H
e \%
a \ .%

d
0.01 MomD

G0 E

f
t 3 0 0 q

t

OW-932 L RISING HEAD TEST

A QUIFER DATA

Saturated Thickness: 14.5. ft Anisotropy Ratio (KzfKr): .1

WELL'DATA (OW-932 L)
Intil ipacment; 5ý11 ftSaic:Water Column Height 62,32 ft

Total Well Penetration Depth 142f CrnLnt:1.f
Casing Radius:: G.08363,ft Wel Radius: 0:38333 ft

Aqie.Model: Confined Solution MeMthod owrRc

K 17-73 ftlday YO = 44.67+ ft
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OW-932 L FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 14.5 ft Anisotropy Ratio (KzIKr): 1.

WELL. DATAj9OW-932 L4

1 Initial Displacement•': 9.546 ft Static Water Column Height: 62.32 ftTotal Well Penetratian Depth: 14.2 ft Screen Length: 10. ft -Casing Radius' .09833: ft Well Radius: 0.3333 ft.

SOLUTION

Aquifer Model: Confined Solution Method: Butler
.K 22.25.ft/day 

Le 0.1 ft
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~OW-932L FALLING HEAD TESTi

i ~AQUIFER DATA

SSaturated Thickness: 14.5 ft

WELL _DATA (OW-932 LI

Initial Displacement: 9.546 ft . St~atic Water Column Height: 62.32 ft
Total Well Penetration Depth: 14.2 ft Screen Length: 10. ft
Casing Radius: 0.0833 ft Well Radius: 0.3333 ft

SOLUTION

Aquifer Model: Confined Solution Method: KGS Model
Kr = 22.25 ft/day Ss 0.000219 fr 1

KzJK.r = 1.



I .

01

0.01

0.001

1.OE-4

,.:-, -- i -- r -7 • ' Tt f --7 '-f i 7'T 7 -°"

o 0

a *
C

i• ° -
• L I•

o0a

F' --

I .I

0. 40. 80. 120. 160. 200.

Time (sec)

OW-932 L FALLING HEAD TEST

Saturated Thickness: 14.•

AQUIFER DATA
5 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (OW-932 L)

Initial Displacement: 9.'546 ft
Total Well PIenetraion Deth: 14.2 ft
Casing Radius: 0.0833 ft

Static Water Column Height: 62.32 ft
Screen Length: 10. ft
%*A1.•l0 .;,.• •'2• ,4

eV •I Ka.d IUS•

Aquifer Model: Confined

K = 24.89 ft/day

SOLUTION

Solution Met

y0 = 8,883 ft

h UI.o3.)30 IL e

thod; Bouwer-Rice
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OW-932 U RISING HEAD TEST

Saturated Thickness: 21.2 ft

AQUIFER DATA

Anisotropy Ratio (Kz/Kr): 1.

Initial Displacement: 9.407 ft
Total Well Penetration Depth: 20. ft:
Casing Radiusk: 0,08333ft

Aquifer Model:. Confine•d

K = 2O74 ft/day

WELL QDATA. (OW-R32uI)
static Water Column Height: 30.93 ft

.. Screen Length: C•ij.. f
* well. Radius: 0.33..f

SOLUTION

Solution Method: Butler
.Le0= ,1 ft
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OW-932 U RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 21.2 ft ___

:WELL DATA OW-032 U
Initial Displacement: 9.407 ft Static Water Column Height: 30.93 ftTotal Well Penetration Depth: 20. ft Screen Length: 10. ft
Casing Radius: 0.08333 ft Welt Radius: 0.3333 ft

SOLUTION:
Aquifer Model: Confined Solution Method: KGS Model
Kr = •12.8 Iay Ss =0.0002813f- 1
Kz/Kr = 1.
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OW-932 U RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 21.2 fi Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (OW-932 U)
Initial Displacement: 407: ft Static Water Column Height: 30.93 ftTotaf Well Penetration Depth. 20, ft Screen Length: 10. ftCasing Radius: 0.08333fA, Well Radius: 0.3333 ft

--- -- 1
SOLUTION

Aquifer Model: Confined Solution Method: Bouwer-Rice
K = 13.57 ftfday y0 =T7865 ft
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OW-932 U FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 21.2 ft ANisotropy Ratio (KzJKr): 1.

WELL DATA (OW-932 U)
Initial Displacement: &981 ft Static. Water Column Height: 30.93 ftTotal Well Penetration Depth: 20. ft Screen Lentgh: 10. ft
Casing Radius: 0.0833 ft Well Radius: 0.333 ft

SSOLUTION...
Aquifer Model: Co6nfiý:n Solution Method: Butler

K = 32.48 ft/day Le = 001 ft
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OW-932 U FALLING HEAD TEST

AQUIFER DATA

Saturated Thickness: 21.2 ft

Initial DisplacemenO t•9et f ft:
Total Well Penetration Depthý: ?. ft
Casing Radius. 0,0833a ft

WELL DATA tqW-93.2U

Stati p Water COluMn, Height: 30.93 ft
Screen Length• : 0.f
Well Radius: 0.3333 ft

SOLUTION

Aquifer Model: Confined

Kr = 5.65ft/day
Kz/Kr = 1.

•olution Method; KGS.Moder

s = 0.0006107 ft"1
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OW-932 U FALLING HEAD TEST

AQUIFER DATA

Saturated Thickness: 21.2:it AIsotrop Ratio (7,r:1

WELL DATA (OW-932 U)
Initial Displacement: 8.981 ft Static Water Column Height: 30.93 ft
Total WellP•enetrationiDepth: 20. ft Screen L.egh: :10. ft
Casing Radius: 0.08333 ft Well Radius: 0.3333 ft

SOLUTION
Aquifer Model: Confined Solution Method: Bouer-Rice

K =22.12 ft/day yO = .8.036 ft
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OW-933 L RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 5. ft Anisotropy Ratio (Kz/Kr): 1.

" WELL DATA OW-3 IL)
Initial Displacement:. 7.68 ft Static Water Column Height, 74.2 ftI Total Well Penetration Depth: 5 ft. Screen L•eng.t 5. ft
Casing Radius, 0.08333 ft Welf Radius: 0.3333 ft

SOLUTION
Aquifer Model: Confined Solution Method, Butler
K =214.8 ft/day Le 0,1 ft
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OW-933 L RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 5. ft

WELL DATA (OW-933L)

Initial 1spilacement 17. •ft Static Water Column Height: 74.2 ft
Total Well Penetration Depth: 5. ft Screen Length: 5. ft
Casing Radisi: ý0.08333 ft Well Radius: 0,3333 ft:

SOLUTION

Aquifer Model: Confined SolUtiOn Method: KGS Model
Kr 50.89 fUday Ss _P0.0O986f1`7
Kz/Kr=. =__ 1__
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OW-933 L RISING HEAD TEST

AQUIFER DATA

Anisotropy Ratio (Kz/Kr): 1.Saturated Thickness: 5. ft

WELL DATA (OW-933 L
Initial DispLacemrent: 17,68:ft Static Water Column Height 74.2 ft
Total: Wel) Penetration Depth: 5. ft Screen Length: 5. ft
Casing Radius; 0.08333 ft Well Radius: 0.3333 ft

SOLUTION

Aquifer Model: Confined Solution Method: Bouwer-Rice

K = 63.29 ft/day y0 12,;.52 ft
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OW-933 L FALLING HEAD TEST,

AQUIFER DATA

Saturated Thickness: 5. ft .:Anisotropy.Ratio (Kz/Kr).' 1.

WELL DATA (OW-933 L)

Initial Displacement 8,602 ft Static Water Column Height: 74.2 ft
Total Weil Penetration Depth: 5. ft Sc!ren Length: 5. ft
Casing Radius: 0.08333 ft Well- Radius: 0.3333 ft

__ __ __ __ _.....__ __ _-.-~ - -..-- .- __ _ _ _.-

SOLUTION

Aquifer Model: Confined'. Solution Method; Butler
K =191.2ft/day Le= 51A43 ft
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OW-933 L FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 5. ft

Initial Displacement: 8.602ft
Total Well Penetration Depth:; 5
Casing Radius: 008333 ft:.

WELL DATA OW-3 L)

StaticiWater Column Height: 74.2 ft
f Screen: Length: 5. ft

Well Radius: 0.3333 ft

Aquifer Model: Confined

Kr = 214.3 ft/day
Kz/Kr = 1.

SOLUTIOQN

Solution Method:. KGS Model

Ss = 3.554E-8 ft-1
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OW-933 L FALLING HEAD TEST

AQUIFER DATA

~1

-- I

:r): I.Saturated Thickness: 5, ft Anisotropy Ratio (Kz/K

WELL DATA (OW q-9 33 L
Initial Displacement: 8.602 ft
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Static Water Column Height: 74.2 ft
Screen Length: 5, ft
Well.Radius: 0.3333 ft
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Aquifer Model: Confined

K = 64.3 ft/day

Solution: Method: Bouwer-Rice

yO = 9.039 ft
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AQUIFER DATA

Aisat'ropy Rati-(Kz/Kr) 1.;Saturated Thickness: ,19.5 ft

Initial Displacement: 18.99 ft
Total Well Penetration Depth: 14. ft
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Static Water Column Height 31.67 ft
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OW-933 U RISING HEAD TEST

AQUIFER DATA

Saturated Thickness: 19.5 ft

WELL DATA (OW-933 U)
Initial Displacement: 18;99 ft Static Water Column Height 31.67 ft
Total Well Penetration Depth: 14. ft Screen Length: 10. ft
Casing Radius:' 0.0833 ft Well Radius: 0.3333 ft

SOLUTION

Aquifer Model: Confined Solution Method: KGS Model
Kr = 9.58 ftday Ss 0.005128 ft-1

Kz/Kr = 1.
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Saturated Thickness: 19,5 ft

Initial Displacement1•8•la99: ft
I Total Well Penetti•on Depth: 14. ft

Casina Radiius:: .0833 ft

AQUIFER DATA

Anisotropy Ratio (KzKr): 1.

WELL. DATA Q-3 1
Static Water Column Height: 31.67 ft
Screen Length: 10. ft
Well Radius: 0.3333 ft

SOLUTION

Solution Method: Bouwer-Rice

yO= 5,.768 ft

Aquifer Model: Confined

K = 3.104 ft/day
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OW-933 U FALLING HEAD TEST

Saturated Thickness: 19.5 ft

Initial Displacement: 9.413 ft
Total Well Penetration Depth: 14. ft
Casing Radius: 0.0833 ft

AQUIFER DATA.
Anisotpy Ratio (KKr): 1.

WELL DATA (OW-933 U)j
Static Water Column Height: 31.67 ft
Screen Length: 10. ft
Well Radius: 0.3333 ft

Aquifer Model:' Confined

K = 8.335r ft•Y

SOLUTION

Solution Method; Butler
.Le=0.1 ft
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OW-933 U FALLING HEAD TEST 77

AQUIFER DATA

Saturated Thickness: 1.5f.

Initial Displacement: 9,41:3 ft
Total Well Penetrabtor *Depth: 14. ft
Casing Radius: 0.0833:ft

WELL DATA. (OQW-9ý5 U)
Static Water Column Height, 31.67 ft
Screen Length: 10. ft
Well Radius: 0.3333 ft

SOLUTION

Aquifer Model: Confined Solution Method: KGS Model

Kr 5.276 ft/day: Ss =_0000__ 49f-1
Kz/Kr = 1.
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. .WELL DATA -OW-933 U

l nitial D!splacement: ii413 ft static Water Column Height: 31.67 ftTotal Well PenetratioDe0. pth: 14. ft Screen Length: 3. ft
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... :SOLUTION
Aquler Model; Conrfioned Solution Method: Bouwer-Rice

K = 2.763 ft/day y. 5 -158. ft
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OW-934 L RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 32.8 ft

Initial Displacement: 3.263 ft'
Total Well Penetration Depth. 32,. ft
Casing Radius:' 0.0833ft

WELL DATA. ,NeWell)
Static Water Column Height 82.6 ft
Screen Length: 10. ft
Well Radius: 0.3333 ft

SOLUTION
Aquifer Model: Confined Solution Met
Kr = 131.3 ftday Ss : 3.04E
Kz/Kr I.
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OW-934 L RISING HEAD TEST

AQUIFER DATA

Saturated Thickness: 32.8,; ft Anisotropy: Ratio (Kz/Kr): 1.

WELL DATA (Ne Well)-
initial Displaemrent:: 3263 ft
Total Well Penetratio n Depth: 32. ft
Casing Radius: 0.0833 ft

Static Water Column Height: 82.6 ft
Screen Length: _10, ft
Well Radius: 0.3333 ft

SOLUTI ON
Aquifer Model; Confined

K = 34.97 ftiday
Solution Method: Bouwer-Rice

yd = 4.926 ft
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OW-934 L FALLING HEAD TEST

- AQUIFER DATA

Saturated Thickness: 32. ft Anisotzrory Ratio(KKr): 1,

WELL DATA (OW-934 L.
Initial Displacement:" 7 61 ft Staticf Water Column Height: 82.6 ftI Total Well Penetration Depth: 32. ft Screen Length: 10. ft
Casing Radius: 0.0833 ft Well Radius: 0.3333 ft

.... . .SOLUTION"

Aquifer Model; Confined Solution Method:, Butler
K =126.6 ftday Le O.1 ft . .-.-
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OW-934 L FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 32.8 ft

Initial Displacement: 7.671 ft
Total Well Penetration Depth: 32. ft
Casing Radius: 0.0833 ft

WELL DA•OW-9034 L1

Static Water Column Height: 82.6 ft
Screen Length: 10. ft
Well Radius: 0.3333 ft

SOLUTION -

Aquifer Mode!: Cnfithed Solution Method: KG Model
Kr = 1266 ft/day Ss = 0.003049 ft1:
Kz/Kr = 1.•.
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OW-934 L FALLING HEAD TEST

AQUIFER DATA

, Saturated :Thicknessw: 32,8 ft Anisotropy Ratio (KzJKr): 1.

WELL DATA OW-934..)L

Initial Displacement: 7671. ft Static Water Column Height: 82.6 ft
Total Well Penetration Depth: 32, ft Screen Length: 10. ftCasing Radius: 0.0833 ft Well Radius: 0.3333 ft

SOLUTION

Aquifer Model: Confined Solution Method! Bouwer-Rice
K = 31.72ftday yO= 9.903 ft
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OW-934 U RISING HEAD

AQUIFER DATA
Saturated Thickness: 17.51ft Anrsatropy Ratio (KzIKr): 1.

WELL DATA (OW-934 U)

Initial Displac-ement: 12.1 ft Stotic Water Column Height: 31.55 ft
Total Well Pen etration Depth: 15.5 ft Screen Length: 10. ft
Casing Radius: 0.0833 ft Well Radius: 0.3333 ft

SOLUTION

Aquifer Model: Confined Solution Method. Butler

K 51.93 ft/day Le 0.1 ft
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OW-934 U RISING HEAD

AQUIFER DATA

Saturated Thickness, 17.5 ft

initial Displacement: .ý 12,. ft
Total Well Penetration Depth: 15.5 ft
Casing Radius: 0.0833. ft

WELL DATA• OW-934 U)

Static Water Column Height: 31.55 ft
Screen Length: 10. ft
Well Radius: 0.3333 ft

Aquifer Model: Confined

Kr =31.62 ft/day
Kz.JKr 1.

SOLUTION

Solution Method: KGS:Model

Ss = .o0003355 ft-I
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OW-934 U RISING HEAD

AQUIFER DATA

Saturated Thickness: 17.5 ft Anisotropy Ratio (Kz/Kr): 1,

WELL DATA (OW-934 U)

1 Initial Displacement 12.1 ft Static Water Column Height 31.55 ft
1 Total Well Penetration Depth: 15.5 ft Screen Length: 10. ft

Casing Radius: 0.0833 ft Well Radius: 0.3333 ft
I -I

SOLUTION

Aquifer Model: Confined Solution Method: Bouwer-Rice

K = 32.87 ft/day yO = 10.32 ft
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OW-934 U FALLING HEAD

AQUIFER DATA

Saturated Thickness: 17.5 ft Anisotropy Ratio (KKr): 1.

WELL DATA (New Well)

Initial Displacementp 90:.56 ft Static Water Column Height 31.55 ft
Total Well Penetration Depth: 15.5 ft Screen Length: 10. ft
Casing Radius: 0.0833 ft Well: Radius: 0.3333 ft

Aquifer Model: Confined

K =48.76 ftlday

SOLUTI.ON:

Solution Method: BAutler

Le = 47.81 ft
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OW-934 U FALLING HEAD

AQUIFER DATA

Saturated Thickness: 17.5 ft

WELL DATA (New.Well)

Initial Displacement: 9.956 ft Static Water Column Height: 31.55 ft
Total Well Penetration Depth: 15.5 ft Screen Length: 10. ft
Casing Radius: 0,0833 ft Well Radius: 0.3333 ft

SOLUTION

Aquifer Model: Confined Solution Method: KGS Model
Kr = 96.64 ft/day. Ss 51714E-12 ft 1

Kz/Kr = 1.
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AQUIFER DATA
Saturated Thickness: 17.5 ft Anisotropy Ratio (Kz/Kr): 1.
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kGREGG IN SITU, INC.
GEOTECHNICAL AND ENVIRONMENTAL INVFSTIGATION SERVI(:ES

February 5, 2007

MACTEC
Attn: Michael D. Sufnarski
2801 Yorkmout Road, Suite 100
Charlotte, North Carolina 28208

Subject: CPT Site Investigation
South Texas Project
Bay City, Texas
GREGG Project Number: 06-109SC

Dear Mr. Sufnarski:

The following report presents the results of GREGG Drilling & Testing's Cone Penetration Test

investigation for the above referenced site. The following testing services were performed:

1 Cone Penetration Tests (CPTU) I
2 Pore Pressure Dissipation Tests (PPD)

3 Seismic Cone Penetration Tests (SCPTU)

4 Resistivity Cone Penetration Tests (RCPTU) []

5 UVIF Cone Penetration Tests (UVIFCPTU) []

6 Groundwater Sampling (GWS) F-1
7 Soil Sampling (SS) ED
8 Vapor Sampling (VS) 11

9 Vane Shear Testing (VST) i

10 1 SPT Energy Calibration (SPTE) Fi

A list of reference papers providing additional background on the specific tests conducted is

provided in the bibliography following the text of the report. If you would like a copy of any of

these publications.or should you have any questions or comments regarding the contents of this

report, please do not hesitate to contact our office at (925) 313-5800.

Sincerely,
GREGG Drilling & Testing, Inc.

Peter Robertson
Technical Operations

1112 Pasture Lane a Columbia, South Carolina 29201 a (803) 253633 a FAX (803) 253-7634
0THER OFFICES: LOS ANGCELES - SAN -RANCISCO- I iOtiS'[ON
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2726 Walnut Ave * Signal Hill, California 90755 a (562) 427-6899 o.FAX (562) 427-3314
OTHER OFFICES: SAN FRANCISCO ! HOUSTON - SOUTH CAROLIN A
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GREGG IN SITU, INC.

GEOTECHINICAL AND ENVIRONMENTAL INVESTIGATION SERVICES

Cone Penetration, Test Sounding Summary

-Table 1-

CPT Date Termination Depth of Depth of Soil Depth of Pore

Sounding Depth (Feet) Groundwater Samples Pressure

Identification Samples (Feet) (Feet) Dissipation
Tests (Feet)

C-301 12/01/06 50.0
C-302 11/29/06 36.1
C-303 12/01/06 50.0
C-304 12/15/06 100.1 30.0, 74.8

C-305s 12/16/06 97.1 . 38.1, 67.1, 92.0

C-306s 11/30/06 66.3 28.1, 56.1

C-307s 12/14/06 95.1 - 74.0

C-308 12/15/06 79.4 -31.01 70.0

C-309 12/14/06 100.1 _

C-310 12/12/06 100.1 26.1

C-401 12/01/06 50.0

C-402 12/01/06 50.0

C-403 12/01/06 50.0

C-404 12/19/06 37.6 - 30.0

C-406s 12/13/06 93.3 - 29.2, 58.4, 71.4

C-407s 12/12/06 98.3 --

C-408 12/06/06 100.2 - 27.4, 70.2

C-409 112/02/06 92.0 -_-

C-410 12/05/06 92.0 1 - 29.0, 83.3

C-411 12/02/06 50.0
C-901 12/17/06 98.1

C-902 12/17/06 90.1 *

C-903 12/28/06 93.2
C-904 12/20/06 90.1

C-905 12/13/07 50.0

C-906 12/18/06 50.0
C-907 12/16/06 50.0 - -

C-908 12/16/06 50.0

C-909 12/02/06 40.0

C-916 12/17/06 39.0

C-917 12/19/06 50.0

C-918 12/18/06 50.0

1112 Pasture Lane o Columbia, South Carolina 29201 e (803) 253-7633 * FAX (803) 253-7634
OTHER OFFICES: LOS ANGELES - SAN FRA\CISCO - HOUSTON

ww w. . re zýdrii Lingcomn

STP COL Geotechnical Data Report Attachment D Page 3 of 121



FEC Cone Penetration Testing Procedure
(CPT)

Gregg In Situ, Inc. carries out all Cone Penetration Tests. (CPT) using an integrated

electronic cone system, Figure CPT. The soundings were conducted using a 20 ton

capacity cone with a tip area of 15 cm 2 and a friction sleeve area of 225 cm 2 . The cone

is designed with an equal end area friction sleeve and a tip end area ratio of 0.79.

The cone takes measurements of cone

bearing (qc), sleeve friction (fQ) and

penetration pore water pressure (to) at 5-
cm intervals during penetration to provide

a nearly continuous hydrogeologic log.
CPT data reduction and interpretation is
performed in real time facilitating on-site
decision making. The above mentioned

parameters are stored on disk for further

analysis and reference. All CPT

soundings are performed in accordance
with revised (2002) ASTM standards (D
5778-95).

The cone also contains a porous filter
element located directly behind the cone

tip (u2), Figure CPT. It consists of porous
plastic and is 5.0mm thick. The filter

element is used to obtain penetration pore
pressure as the cone is advanced.as well

as Pore Pressure Dissipation Tests

(PPDT's) during appropriate pauses in

penetration. It should be noted that prior
to penetration, the element is fully

saturated with silicon oil under vacuum
pressure to ensure accurate and fast

dissipation.

Soil seal

Water seal

\J ./

-Friction sleeve

....1 eter lo , &cel

• Tip load rcell

• Water s•eal

Soil seal
.,Pore pfessure transducer

'Filter

\/ 14..---- .... Cone Tip

Figure CPT

When the soundings are complete, the test holes are grouted using a Gregg In-Situ

support rig. The grouting procedures generally consist of pushing a hollow CPT rod

with a "knock out" plug to the termination depth of the test hole. Grout is then pumped

under pressure as the tremie pipe is pulled from the hole. Disruption or further

contamination to the site is therefore minimized.
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Cone Penetration Test Data & Interpretation

Soil behavior type and stratigraphic interpretation is based on relationships between cone
bearing (q4.), sleeve friction (.), and pore water pressure (u2 ). The friction ratio (RJ) is a
calculated parameter defined by 10Q/jq,. and is used to infersoil behavior type. Generally:

Cohesive soils (clays)
* High friction ratio (Rj) due to small cone bearing (qc)
* Generate large excess pore water pressures (u2 )

Cohesionless soils (sands)
* Low friction ratio (Rf) due to large cone bearing (qc)
* Generate very little excess pore water pressures (u2)

A complete set of baseline readings are taken prior to and at the completion of each

sounding to determine temperature shifts and any zero load offsets. Corrections for
temperature shifts and zero load offsets can be extremely important, especially when the
recorded loads are relatively small. In sandy soils, however, these corrections are generally

negligible.

The cone penetration test data collected from your site is presented in graphical form in

Appendix CPT. The data -includes CPT logs of measured soil parameters, computer
calculations of interpreted soil behavior types (SBT), and additional geotechnical parameters.

A summary of locations and depths is available in Table 1. Note that all penetration depths

referenced in the data are with respect to the existing ground surface.

Soil interpretation for this project was conducted using recent correlations developed by
Robertson, 1990, Figure SBT. Note that it is not always possible to clearly identify a soil type

based solely on qf,, and U2. In these situations, experience, judgment, and an assessment

of the pore pressure dissipation data should be used to infer the soil behavior type.

10 ... ZONE Qt/N SBT

1 2 Sensitive, fine grained

2 1 Organic materials

[4 1.5 silty clay to clay

/"j 5 i 2 Clayey silt to silty clay
6 - 2.5 Sandy silt to clayey silt

8 •0 i ~ ~._..... ... ......._._ .......... ... ...... . ......7 3 1 JSilty sand to sandy silt

8 ....t4 -Sand to silty sand

4 S Sand .............
10 6 Gravely sand to sand _

11 1 •. Very stiff fine grained*... ..... ... .......... ..
S12 2 3 and to clayey sand'

•over consolidated or cemented
O2 3 4 5 8 7 8

FrL-tbh Ralo (%), Rf
Fiqure SBT
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Gregg In Situ
Environmental and Geotechnical Site Investigation Contractors

Gregg In Situ Interpretations as of June 30, 2004 (Release 1.22A)

Gregg In Situ's interpretation routine provides a tabular output of geotechnica] parameters based on current

published CPT correlations and is subject to change to reflect the current state of practice. The interpreted
values are not considered valid for all soil types. The interpretations are presented only as a guide for

geotechnical use and should be carefully scrutinized for consideration in any geotechnical design.
Reference to current literature is strongly recommended. Gregg In Situ does not warranty the correctness
or the applicability of any of the geotechnical parameters interpreted by the program and does not assume
liability for any use of the results in any design or review. Representative hand calculations should be

made for any parameter that is critical for design purposes. The end user of the interpreted output should,
also be fully aware of the techniques and the limitations of any method used in this program. The purpose
of this document is to inform the user as to which methods were used and what the appropriate, papers
and/or publications are for further reference.

The CPT interpretations are based on values of tip, sleeve friction and pore pressure averaged over a user
specified interval (e.g. 0.20m). Note that qt is the tip resistance corrected for pore pressure effects and qc
is the recorded tip resistance. Since all Gregg In Situ cones have equal end area friction sleeves, pore

pressure corrections to sleeve friction, fs, are not required.

The tip correction is: q,= q, + (1-a) , u 2

where: q, is the corrected tip resistance
q, is the recorded tip resistance
u2 is the recorded dynamic pore pressure behind the tip .(u2 position)
a is the Net Area Ratio for the cone (typically 0.85 for Gregg In Situ cones)

The total stress calculations are based on soil unit weights that have been assigned to the Soil Behavior
Type zones,. from a user defined unit weight profile or by using a single value throughout the profile.

Effective vertical overburden stresses are calculated based on a hydrostatic distribution of equilibrium pore
pressures below the water table or from a user defined equilibrium pore pressure profile (this can be
obtained from CPT dissipation tests). For over water projects the effects of the column of water.have been

taken into account as has the appropriate unit weight of water. How this is done depends on where the

instruments were zeroed (i.e. on deck or at mud line).

Details regarding the interpretation methods for all of the interpreted parameters are provided in Table 1.
The appropriate references'.cited in Table 1 are listed in Table 2. Where methods are based on charts or

techniques that are too complex to describe in this summary the user should refer to the cited material.

The estimated Soil Behavior Types (normalized and non-normalized) are based on the charts developed by

Robertson and Campanella shown in Figures 1 and 2. The Bq classification charts are not reproduced in
this document but can be reviewed in Lunne, Robertson and Powell (1997) or Robertson (.1990).

Where the results of a calculation/interpretation are declared 'invalid' the value will be represented by the
text strings "-9999" or "-9999.0". In some cases the value 0 will be used. Invalid results will occur because
of (and not limited to) one or a combination of:

1. Invalid or undefined CPT data (e.g. drilled out section or data gap).

2. Where the interpretation method is inappropriate, for example, drained parameters in an undrained
material (and vice versa). The user must evaluate the site specific soil conditions and
characteristics to properly apply the appropriate interpretation method.
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CPT interpretations Page 2/7

3. Where interpretation input values are beyond the range of the referenced charts or specified

limitations of the interpretation method.

4. Where pro-requisite or intermediate interpretation calculations are invalid.

The parameters selected for output from the program are often specific to a particular project. As such,

not all of the interpreted parameters listed in Table 1 may be included in the output files delivered with this

report.

The 'output files are in one format:

File Type Typical Extensions Description
1Fl, NLI files exported directly to Excelformat. Column and cell formatting has been

Spreadsheet XLS done. Header information is exported to start in Column C allowing the depth
columns A and/or B to be duplicated on each printed page without repetition of part

of the header information.

Table I
CPT Interpretation Methods

Interpreted Description Equation Ref

Parameter

Mid Layer Depth

Depth (where interpretations are done at each point then Mid Layer Depth (Layer Top)+ Depth (Layer Bottom) / 2.0

Depth = Recorded Depth)

Elevation Elevation of Mid Layer based on sounding collar elevation Elevation = Collar Elevation - Depth
supplied by client

Avgqc Averaged recorded tip value (q.) n i j
n=1 when interpretations are done at each point

Avgqt Averaged corrected tip (q,) where: Ait e -Y q;

n=1 when interpretations are done at each point

Avgfs Averaged sleeve friction (t)
n=1 when interpretations are done at each point

Averaged friction ratio (Rf) where friction ratio is defined as: , 0

AvgRf ;, = i00%. ,q!

",r n=1 when interpretations are done at each point

Avgu Averaged dynamic pore pressure (u) Aigu
n=1 when interpretations are done at each point

Averaged Resistivity (this.data is. not always available since- A•,- = -.- RESISTIVI7Y.
AvgRes it is a specialized test requiring an additional module) ?='

n=1 when inteipretations are done at each point

Averaged UVIF ultra-violet induced fluorescence (this data is Avgn = F,
AvgUVlF not always available since it is a specialized test requiring

an additional module) n=1 when interpretations are done at each point

Averaged Temperature (this data is not always availabie 3*' TEjVPERA TUE.
AvgTemp since it is a specialized test)

In=1 when interpretations are done at each ooint ____
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CPT Interpretations Page 3/7

CIntnerpettioseage3/
Interpreted Description Equation f Ref
Parameter

Averaged Gamma Counts (this data is not always available i-i = • GA MMA
AvgGamma since it is a specialized test requiring an additional module) nw ea

n1when interpretations are done at each point

SBT Soil Behavior Type as defined by Robertson and Campanella See Figure 1 2,5

SBTn Normalized Soil Behavior Type as defined by Robertson and See Figure 2. 2, 5SBn Campanella

Non-normalized soil behavior type based on the Bq
• SBT-BQ parameter See Figure 5.7 (reference 5) 2, 5

See Figure 5.8 (reference 5) or Figure 3 (reference
SBT-BQn Normalized Soil Behavior base on the Bq parameter 2) . 2.5

k Coefficient of permeability (assigned to each SBT zone) 5

Unit Weight of soil determined from one of the following user
selectable options:

U.Wt. 1) uniform value See references

2) value assigned to each SBT zone
3) user supplied unit weight profile

Total vertical overburden stress at Mid Layer Depth. -tre h,
T. Stress h,

A layer is defined as the averaging interval specified by the where yj is layer unit weight

(7v user. For data interpreted at each point the Mid Layer Depth h; is layer thickness
is the same as the recorded depth.

For hydrostatic option:

Equilibrium pore pressure determined from one of the
following user selectable options: o,.=7, ° (D - D,,)

where u, is equilibrium pore pressure
Ueq 1) hydrostatic from water table depth y,, is unit weight of water

2) user supplied profile D is the current depth
Dv, is the depth to the water table

E. Stress

G•v Effective vertical overburden stress at Mid Layer Depth Estress Tstress - u,

Cn SPT N_ overburden correction factor where a' is in tsf
0.5 < C, < 2.0

SPT N value at 60% energy calculated from qt"N ratios
Nw assigned to each SBT zone. This method has abrupt N See Figure 1 4, 5

value changes at zone boundaries.

(Ni)Iw SPT Nx. value corrected for overburden pressure (N-)w = Cn * Nw . 4

NI SPT NK, values basedon the Ic parameter (qt'pa)! Nw,= 8.5 (1 - lc/4.6) 5

SPT N&, value corrected for overburden pressure (using N60 1) '(N,)sc= Cn - (Nwoc) 4

(N1 w, 1.c L User has 2 options. 2) q,/J (Nj)%ic = 8.5 (1 - 1c14.6) 5

1) (N1)6&.lc = a + r5((NI)&fc) 10
2) (N..),lc = KS7* ((N.))CJC) 10
3) qý,)/ (N.)woic 8.5 (1 - Ic/4.6) 5

(N )6cc Clean sand equivalent SPT (N.)ejc. User has 3 options. FC =5%! a = .0 . 1=1.0
"FC = 35% a =5.0, 18=1.2

5% < FC < 35% a = exp[1.76 - (190iFC2 )]
R = [0.99 + (FC 

5/1000)]
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CPT Interpretations Page 417

Interpreted nDescrppton Equation Ref

Parameter

Normalized q1 for Soil Behavior Type classification as defined q1 -or. 2, 5

Qt by Robertson, 1990 
25

Normalized Friction Ratio for Soil Behavior Type Fr = 100% 9 .A
F, classification as defined by Robertson, 1990 qt-o, 2, 5

• gq -L

qt-o".

Bq Pore pressure parameter where: z- = ,, 1, 5

and u = dynamic pore pressure
uý = equilibrium pore pressure

Ic [(3.47- logiQo)l + (Iog-o Fr + 1.22)2 
]Q

5

Where:

Soil index for estimating grain characteristics And Fr isin percent 3, 8

P0 = atmospheric pressure
P= atmospheric pressure
n varies from 0.5 to1.0 and is selected

in an iterative manner based on the resulting LI

FC= I., 75(cI
2
3) - 3.7

FC Apparent fines content (%) FC=IO0 for /c > 3.5
Fs FC=O for Ic < 1.26

FC = 5% if 1.64 < Ic < 2.36 AND F,<0.5

.c < 1.31 Zone = 7
1.31 < Ic < 2.05 Zone = 6

Ic Zone This parameter is the Soil Behavior Type zone based on the 2.05 < Ic < 2.60 Zone = 5
Ic parameter (valid for zones 2 through 7 on SBTn chart) 2.60 < Ic < 2.95 • Zone = 4

2.95 < lc < 3.60 Zone = 3
Ic >. 3.60 Zone = 2

Relative Density determined from one of the following user
selectable options:

Dr a) Ticino Sand See reference 5
b) Hokksund Sand
c) Schmertmann 1976

d) Jamiolkowski - All Sands

Friction Angle determined from one of the following user

selectable options:
PHI.

a) Campanella and Robertson See reference
b) Durgunoglu and Mitchel
c) Janbu

The state parameter is used. to describe whether a soil is
State contractive (SP is positive) or dilative (SP is negative) at See reference 8, 6, 5

large strains based on the work by Been and Jefferies

Intermediate parameter for calculating Youngs Modulus, P-
Eslqt in sands. It is the Y axis of the reference chart. Based on Figure 5.59 in the reference
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CPT Interpretations Page 5,17

Interpreted Description Equation Ref
Parameter

Youngs Modulus based on the work by Baldi. There are
three types of sands considered in this technique. The user Mean normal stress is evaluated from:

selects the appropriate type for the site from:

a)OC Sands 3 0

Youngs b) Aged NC Sands

Modulus E c) Recent NC Sands where a,= vertical effective stress
Q'= horizontal effective stress

.Each sand type has a family of curves that depend on mean
normal stress. The program calculates mean normal stress and o,= K.* a, with Ko assumed to be 0.5

and linearly interpolates between the two extremes provided

in Baldi's chart.

Su Undrained shear strength - N, is user selectable S5 = qt -a.

a) Based on Schmertmann's method involving a
plot of SJO, /( SIy',ONc and OCR

OCR Over Consolidation Ratio 9
where the Sulp' ratio for NC clay is user
selectable
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CPT Interpretations Page 6/7

The following parameters are not presented but may be interpreted for use in liquefaction analysis. Further

detailed interpretation may be completed by using the Liquefaction Spreadsheet following the committee

recommendations of the NCEER. This Spreadsheet is available for purchase. A promotional document is

presented in the Interpretations directory on the Data Disk with this report.

Interpreted Description Equation Ref

Parameter

q, qj normalized for overburden stress used for seismic q, = qt- (Pa/(:;)
05)

analysis where: Pa = atm. Pressure 3
qt is in Mpa

q-ý,, qo- = (q.1./ Pa)(Pa/OG.)
q., in dimensionless form used for seismic analysis where: Pa = atm. Pressure and n ranges from, 3

0.5 to 0.75 based on Ic.

K *PT Equivalent clean sand factor for (Ni)60 KSp7 = I + ((0.75/30) * (FC - 5)) 10

Ký = 1,0 for s7 1.64

KcpT Equivalent clean sand correction for qN K,*V = f(lQ for I,> 1.64 (see reference) 10

q Clean sand equivalent qn qo= q• • K. 3

qc- < 50:
CRR7 ,5 = 06833 [(q•./! 0001 + 0.05

CRR Cyclic Resistance Ratio (for Magnitude 7,5) 50 _< qcn1 < 160: 10

CRR7 5 93 [(q•,=j1000] + 0.08

CSR =(•/(")=0.65 (a,-• ! g) (47J a,•) rd

rd= 1.0 -0.00765z z 9 9.15m 10

CSR Cyclic Stress Ratio r, = 1.17 4 - 0.0267 z 9.15 < z _< 23m
rd =0.744-0.008z 23 < z _• 30m
r, =050 z > 30m

MSF Magnitude Scaling Factor See Reference 10

FofS Factor of Safety against Liquefaction FS = (CRR. 5 ./ CSR) MSF 10

Liquefaction Statement indicating possible liquefaction Takes into account FofS and limitations based , 10

Status and q.',

CPTSUMM-MethodsGVlý22aS:'p, Fkt•.-26eotechnica ita Report Attachment D Page 11 of 121



CPT Interpretations Page 717

1000
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Figure 1 Non-Normalized Behavior Type Classification Chart
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Figure 2 Normalized Behavior Type Classification Chart
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Table 2 References
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Robertson, P.K. and Fear, C.E., 1998, "Evaluating cyclic liquefaction potential using the cone
penetration test". Canadian Geotechnical Journal. 35: 442-459.

Robertson, P.K. and Wride, C.E., 1998, "Cyclic Liquefaction and its Evaluation Based on SPT and
CPT", NCEER Workshop Paper, January 22, 1997

5 Lunne, T., Robertson, P.K. and Powell, J. J. M., 1997, " Cone Penetration Testing in Geotechnical
Sr Practice," Blackie Academic and Professional.
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6 Liquefaction Susceptibility', 45th Canadian Geotechnical Conference, Toronto, Ontario,
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Jefferies, M.G. and Davies, M.P., 1993. "Use of CPTu to Estimate equivalent K:ý", Geotechnical Testing
Journal, 16(4): 458-467.
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.0 Proceedings of theNCEER Workshop on Evaluation of Liquefaction Resistance of Soils, Salt LakeCity.
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Pore Pressure Dissipation Tests (PPDT)

Pore Pressure Dissipation Tests (PPDT's) conducted at various intervals measured
hydrostatic water pressures and determined the approximate depth of the ground water
table. A PPDT is conducted when the cone is halted at specific intervals determined by
the field representative., The variation of the penetration pore pressure (u) with time is
measured behind the tip of the cone and recorded by a computer system.
Pore pressure dissipation data can be interpreted to provide estimates of:

a Equilibrium piezometric pressure
o Phreatic Surface
o In situ horizontal coefficient of consolidation (Ch)
o In situ horizontal coefficient of permeability (kh)

In order to correctly interpret
the equilibrium piezometric
pressure and/or the phreatic
surface, the pore pressure
must be monitored until such
time as there is no variation in
pore pressure with time,
Figure PPDT. This time is
commonly referred to as t1oo,
the point at which 100% of the
excess pore pressure has
dissipated.

A complete reference on pore
pressure dissipation tests is
presented by Robertson et at.
1992.

A summary of the pore
pressure dissipation tests is
summarized in Table 1.

u t~~ ... ... C ....

Water Table Calculation

Dwater = D cone - H water
where Hwater = Ue (depth units)

Useful Conversion Factors: I psi = 0.704m = 2.31 feet (water)
Itsf = 0.958 bar = 13.9 psi
Im = 3.28 feet

Figure PPD T
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_Seismic Cone Penetrometer Testing
-V

(SCPTu)

Gregg In Situ, Inc. uses a modified CPT cone that contains a built in seismometer to

measure compression and shear wave velocities in addition to the standard

piezocone parameters (qt,, J, and u2). Therefore, four independent readings are

compiled with depth in a single sounding. The standard CPT parameters are

recorded continuously while the seismic test is usually performed at 5-foot intervals.

Gregg generates shear waves by striking a seismic beam coupled to the ground

surface by a hydraulic cylinder under the CPT rig, Figure SCPTu. Compression

waves are generated by striking an auger in the ground. The sledgehammer that

strikes the beam/auger acts as a trigger, initiating the recording of the seismic wave

trace. Before measurements'are taken, the rods are decoupled from the CPT rig to

prevent energy transmission down the rods.

Polarized Shear Wave Trace
/

Figure SCPTu
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Geophones in the body of the

piezocone recognize the arriving
waves generated at the ground
surface, Figure Seismic. Any waves
received by the geophones on the

cone penetrometer are sent back up to

the truck to be displayed on an
oscilloscope. On site software then
plots the wave amplitude versus time
to calculate wave velocities.

At least two waves are recorded for

each test depth so the operator can
check consistency of the waveforms.
Shear wave data is sampled at a

frequency of 20 kHz (20,000 samples
per second) and compression wave
data is sampled at 50 kHz (50,000
samples per second). To maintain a
desired signal resolution, the input
sensitivity (gain) is increased with
depth.

Shear Wave
...... T! Source Location

(S)

Geophone
Location

Geophone
Location 2

/ .a~l.

Interval of Seismic
Test t 1 to t 2

R 2

t2

Velocity V = ..- SR! -
t 2 -tl

Figure Seismic

Offset distances of the beam from the cone and the location of the geophone are all

taken into account in calculations.

The shear wave velocity (V,) provides information about small-strain stiffness while

the penetration data provides information about large-strain strength. From interval

shear wave velocity (V•) and the mass density (p) of a soil layer, the dynamic shear

modulus (G,) of the soil can be calculated in a specific depth interval. The dynamic

shear modulus (Go) is a key parameter for the analysis of soil behavior in response

to dynamic loading from earthquakes, vibrating machine foundations, waves and

wind.

A summary of the data collected -including the depth and location identification is

displayed in Table 1 and graphical formats and can be found with the corresponding

CPT plot.

For a detailed reference on seismic CPT. refer to Robertson et. al., 1986.
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GREGG DRILLING & TESTING
Pore Pressure Dissipation Test
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dMI, GREGG DRILLING & TESTING
Pore Pressure Dissipation Test

Sounding: c-305s
Depth: 92.027
Site: S. TEXAS
Operator: R.AGUILLAR
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GREGG DRILLING & TESTING
Pore Pressure Dissipation Test
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GREGG DRILLING & TESTING
Pore Pressure Dissipation Test
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GREGG DRILLING & TESTING
Pore Pressure Dissipation Test
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GREGG DRILLING & TESTING
Pore Pressure Dissipation Test
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GREGG DRILLING &TESTING
Pore Pressure Dissipation Test
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Shear Wave Velocity Calculations
S. TEXAS PROJECT

MACTEC

0.66 Feet.
9.17 Feet. c-305s

Geophone Offset:
Source Offset:

Test Depth Geophone Waveform Incremental Characteristic Incremental Interval Interval

(Ft) Ray Path Distance Arrival Time Time Interval Velocity Depth
Feet) Depth (Feet) (Feet) (Feet) (ms) (ms) (Ft/Sec) (Feet)

5.09 4.43 10.18 10.18 20.4500
10.01 9.35 13.09 2.91 25.6000 5.1500 565.4 . 6.89
15.09 14.43 17.10 4.00 32.1500 6.5500 611.4 11.89
20.01 19.35 21.42 4.32 39.4000 7.2500 595.4 16.89
25.10 24.44 26.10 4.69 45.0000 5.6000 836.9 21.90
30.02 29.36 30.76 4.66 51.1000 6.1000 763.3 26.90
35.10 34.44 35.64 4.89 57.1500 6.0500 807.7 31.90
40.03 39.37 40.42 4.78 62.1000 4.9500 964.7 36.91
45.11 44.45 45.39 4.97 68.6000 6.5000 764.2 41.91
50.03 49.37 50.22 4.83 75.6500 7.0500 685.0 46.91
-55.12 54.46 55.22 5.01 82.2500 6.6000 758.7 51.92
60.37 59.71 .60.41 5.18 86.8000 4.5500 1139.1 57.08
65.12 64.46 65.11 4.71 90.9000 4.1000 1147.8 62.09
70.05 69.39 69.99 .4.88 94.7500 3.8500 1266.4 66.93
75.95 75.29 75.85 5.86 99.3500 4.6000 1273.6 72.34
80.05 79.39 79.92 4.07 102.9500 3.6000 1131.2 77.34
85.14 84.48 84.97 5.05 107.1500 4.2000 1203.3 81.93
90.06 89.40 89.87 4.89 112.9500 5.8000 84.3.8 86.94
95.14 94.48 94.93 5.06 117.8000 4.8500 1043.3 91.94

97.11 96.45 96.89 1.96 119.7000 1.9000 1031.3 95.47
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Shear Wave Velocity Calculations
S. TEXAS PROJECT

MACTEC

0.66 Feet
9.17 Feet c-306s

Geophone Offset:
Source Offset:

Test Depth. Geophone Waveform Incremental Characteristic Incremental Interval Interval
(Feet) Depth (Feet) Ray Path Distance Arrival Time Time Interval Velocity Depth

(Feet) (Feet) (ms) (ms) (Ft/Sec) (Feet)

5.09 4.43 10.18 10.18 28.9000
10.01 9.35 13.09 2.91 31.6000 2.7000 1078.4 6.89
15.09 14,43 17.10 4.00 37.9000 6.3000 635.7 11.89
20.01 19.35 21.42 4.32 .42.9000 5.0000 863.4 16.89
25.10 24.44 26.10 4.69 48.4000 5.5000 852:1 21.90
30.02 29.36 30.76 4.66 53.4000 5.0000 931.2 26.90
35.10 34.44 35.64 4.89 59.1000 5.7000 857.2 31.90
40.03 . 39.37 40.42 4.78 64.5500 5,4500 876.2 36.91
45.11 44.45 45.39 4.97 71.4500 6.9000 719.9 41.91
50.03 49.37 50.22 4.83 78.3000 6.8500 705.1 46.91
55.12 54.46 55.22 5.01 84.7500 6.4500 776.4 51.92
60.04 59.38 60 08 4.86 89.7500 5.0000 971.7 56.92
65.12 64.46 65.11 5.03 94.2500 4.5000 1117,9 61.92
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Shear Wave Velocity Calculations
S. TEXAS PROJECT

MACTEC

0.66 Feet
9.17 Feet c-307s

Geophone Offset:
Source Offset:

T Waveform Incremental Characteristic Incremental Interval Interval
(Feet) Depth (Feet) Ray Path Distance Arrival Time Time Interval Velocity Depth

( (Feet) (Feet) (ms) (ms) (FtISec) (Feet)

5.09 4.43 10.18 10.18 23.6000
.10.01 9.35 13.09 2.91 30.4000 6.8000 428.2 6.89
15.09 14.43 17.10 4M00 35.0000 4.6000 870,6 11.89
20:01 19.35 21.42 4.32 41.3000 6.3000 685.2 16.89
25.10 24.44 26.10 4.69 46.4500 5.1500 910.0 21.90
30,18 29.52 30.91 4.81 51.8000 5.3500 899.6 26.98
35.10 34.44 3564 4.73 56.5000 4.7000 1006.3 .31.98
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Shear Wave Velocity Calculations
S. TEXAS PROJECT

MACTEC

0.66 Feet
9.17 Feet c-307s-a

Geophone Offset:
Source Offset:

Waveform Incremental Characteristic Incremental Interval Interval
Test Depth Geophone Ray Path Distance Arrival Time Time Interval Velocity Depth

(Feet) (Feet) (ms) (ms) (Ft/Sec) (Feet)

40.03 39.37 4042 40.42 61.3500
45.11 44.45 45.39 4.97 66.8000 5.4500 911.4 41.91

50.03 49.37 50.22 4.83 73.9500 7.1500 675.5 46.91
55.12 54.46 55.22 5.01 80.4500 6.5000 770.4 51.92

60.04 59.38 60.08 4.86 86.1500 5.7000 852.4 56.92

65.12 64.46 65.11 5.03 91.1000 4.9500 1016.2 61.92
70.05 69.39 69.99 4.88 94.7000 3.6000 1354.3 66.93

75.13 74.47 75.03 5.04 97.8000 3.1000 1627.2 71.93

80.05 79.39 79.92 4.89 102.1000 4.3000 1136.4 76.93
85.30 84.64 85.14 5.22 107.5500 5.4500 957.2 82.02

90.22 89.56 90.03 4.89 110.5000 2.9500 1659.0 87.10

95.14 94.48 94.93 4.90 113.2000 2,7000 1813.7 92.02
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Shear Wave Velocity Calculations
S. TEXAS.PROJECT

MACTEC

0.66 Feet,
9.17 Feet c-406s

Geophone Offset:
Source Offset:

Test Depth Geophone Waveform Incremental Characteristic Incremental Interval Interval

(Feet) Depth (Feet) Ray Path Distance Arrival Time Time Interval Velocity Depth
(Feet) (Feet) (ms) (ins) (FtISec) (Feet)

5.09 4.43 10.18 1018 28.7000
10.17 9.51 13.21 3.03 34.2000 5.5000 550.8 6.97
15.09 14.43 17.10 3.89 39.2500 5.0500 769.8 . 11.97
20.01 19.35 21.42 4.32 46.0000 6.7500 639.5 16.89
25.10 24.44 26.10 4.69 51.4000 5.4000 867.9 21.90
30.02 29.36 30.76 4.66 . 57.1500 5.7500 809.8 26.90
35.10 34.44 35.64 4.89 62.3000 5.1500 948,8 31.90
40.03 . 39.37 40.42 4.78 68.4500 6.1500 776.5 36.91
45.11 44.45 45.39 4.97 74.3500 5.9000 841.9 41.91
50.03 49.37 . 50.22 4.83 80.7000 6.3500 760.6 46.91
55.12 54.46 .55.22 5.01 87.4000 6.7000 747.4 '51ý92
60.04 59.38 *6Q.08 4.86 91.0500 3.6500 1331.1 56.92
65.12 64.4A 65.11 5.03 95.6500 4.6000 1093.6 61.92
70.05 69.39 :69.99 4.88 99.8000 4.1500 1174.9 66.93
75.13 74.47 75.03 5.04 103.8500 4:0500 1245.5 :71.93
80.05 79.39 79.92 4.89 109.5000 5.6500 864,19 76.93
85.14 84.48 84.97 5.05 116.1500 6.6500 760.0 81.93
90.06 89.40 89.87 4.89 120.9500 4.8000 1019.6 86.94
93.34 92.68 93.13 3.26 123.7500 2.8000 1165.8 91.04
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Shear Wave Velocity Calculations
S. TEXAS PROJECT

MACTEC

Geophone Offset:
Source Offset:

0.66 Feet
9.17 Feet c-407s

test Depth Geophone Waveform Incremental Characteristic Incremental Interval Interval
Ray Path Distance Arrival Time Time Interval Velocity Depth

(Feet) Depth (Feet) (Feet) (Feet) (ms) (ms) (Ft/Sec) (Feet)

5.09 4.43 10.18 10.18 29.2000
10.01 9.35 13.09 2.91 34.4000 5.2000 560 0 6.89

15.09 14.43 17.10 4.00 38.7000 4.3000 931.4 11.89

20.01 19.35 21.42 4.32 44.6500 5.9500 725.5 16.89

25.10 24.44 26.10 4.69 50.4000 5.7500 815.0 21.90

30.02 29.36 30.76 4.66 55.4000 5.0000 931.2 26.90

35.10 34.44 35.64 4.89 60.9500 5.5500 880.4 31.90

40.03 39.37 40.42 4.78 66.5500 5.6000 852.8 36.91

45.11 44.45 45.39 4.97 74.1500 7.6000 653.6 41.91

50.03 49.37 50.22 4.83 81.8000 7.6500 631.3 46.91

55.12 54.46 55.22 5.01 88,8500 7.0500 710.3 51,92

60.04 59.38 60.08 4.86 93.3500 4,5000 1079.7 56.92

65.12 64.46 65.11 ,5.03 97.9500 4M6000 1093.6 61.92

70.05 69.39 69.99 4.88 102.5500 4.6000 1059.9 66.93

75.13 74.47 75.03 . 5.04 107.2500 4.7000 1073.3 71.93

80.05 79.39 79.92 4.89 112.3500 5.1000 958.2 76.93

85.14 84.48 84.97 .5,05 117.0000 4.6500 1086.8 81.93

90.06 .89.40 89.87 4.89 121,6000 4.6000 1063.9 86.94

95.14 94.48 94.93 5.06 126.7500 5.1500 982.6 91.94

98.26 97M60 98.03 310 129.4500 2.7000 1149.1 96.04

- . .. ..-.. -'.
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Waveforms for Sounding C-305s

Time (ms)
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Waveforms for sounding c-306s
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Waveforms for Sounding C-307s

Time (ms)
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OF.GG
Waveforms for Sounding C-307sA
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Waveforms for Sounding C-406s
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A.0
Waveforms for Sounding C-407s
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I

GREGG IN SITU
Digital File Formats

CPT Data Files

Unless otherwise requested by the client, Gregg CPT data files are named such that the first 3 characters
contain the job number, the next two characters are typically CP followed by two characters indicating the
sounding number. The last DOS character position is reserved for the letters a, b, c, d etc to uniquely
identify multiple soundings at the same location. The CPT sounding file has the extension COR and pore
pressure dissipation files have the extension PPD. As an example, for job number 99-127 the first
sounding will have file names 127CP01:.COR and 127CP01.PPD.

The CPT (COR) file consists ofthe following components:

1. Two lines of header information
2. Data records
3. End of data marker
4. Units information

Header Lines

Line 1: Columns 1-6 are blank (future use)
Columns 7-21 contain the sounding Date and Time
Columns 22-36 contain'the sounding Operator

Line 2: Columns 1-16 contain the Job Location
Columns 17-31 contain the Cone ID
Columns 32-47 contain the sounding number

Data Records

The data records contain 4 or more columns of data in floating point format. A comma (and spaces)
separates each data item:

Column 1: Sounding Depth (m)
Column 2: Tip (qc) data uncorrected for pore pressure effects. Recorded in units selected by

the operator.
Column 3: Sleeve (fQ) data. Recorded in units selected by the operator
Column 4: Dynamic pore pressure readings. Recorded in units selected by the operator
Column 5: Exists only if specialty modules (Resistivity and/or UVIF) have been used

End of Data Marker

After the last line of data a line containing ASCII 26 (CTL-Z) and a newline (carriage return/ line feed)
character. This is used to mark the end of data.

Units Information

The last section of the file contains information about the units that were selected for thesounding. A
separator bar makes up the first line. The second line contains the type of units used for depth, qc, f,
and u. The third line contains the conversion values required for Gregg's software to convert the
recorded data to an internal set of base units (bar for.q,, bar for f, and meters for u).
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GREGG Digital File Formats 2

CPT Dissipation Files
)

CPT Dissipation files have the same naming convention as the CPT sounding files and have the
extension PPD. PPD files consist of the following components:

1, Two lines of header information
2. Data records

Header Lines (same as COR file):

Line 1: Columns 1-6 are blank (future use)
Columns 7-21 contain the sounding Date and Time
Columns 22-36 contain the sounding Operator

Line 2: Columns 1-16 contain the Job Location
Columns 17-31 contain the Cone ID
Columns 32-47 contain the sounding number

Data Records

The data records immediately follow the header lines. Each data record can occupy several lines in
the file and is a complete record of a dissipation test at a particular depth. Each data record starts
with a line containing two values separated by spaces; the first value being an index number (not
currently used by the Software) and the second being the dissipation test depth in meters. Following
this line are the dissipation pore pressure values stored at 5 second intervals with a maximum of 12
entries per line. The last line of the dissipation record may not contain a full 12 entries. The data
record is terminated with an ASCII 30 character (appears as a triangle in some editors).

This sequence is repeated for every dissipation test in the sounding. No marker is used to indicate
end of file. Units information is not stored in this file. Users would have to check the CPT file for the
units that were used.

CPT Interpretations

Gregg's CPT interpretation output files are generally delivered in two styles knows as IFP and IFI files
(printable and importable). One style has page formatting (IFP) and only uses up to 132 columns across
the file. This allows the file to be printed on standard office printers. The files are usually formatted for 70
lines per page with form feed characters embedded into the file. They have been designed for use with
the HP laserjet lineprinter or compressed (16.7 characters/inch) fixed pitch font style. Multiple pages are
required to print an entire sounding. Ther e are multiple parts to each page (pages Ia and Ib) to
accommodate all the geotechnical parameters that are output.

The Importable file type (IFI) contains the same data as the IFP files but is set up with all the columns
across the file. No page formatting is done. This file is designed for importing into spreadsheet
programs.
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GREGG Digital File Formats 3

Dilatometer Data Files

The dilatometer data files are prepared as input files for the program UBCDILLY (an enhanced version of
DILLY originally created by Schmertmann and Crapps, Inc of Gainesville FL). The format of the files is
almost identical to that described in Report Number FHWA-PA-87-014+84-24, Volume IV (of.IV),.
GUIDELINES FOR GEOTECHNICAL DESIGN USING THE MARCHETTI DMT - DESIGN METHODS
AND EXAMPLES, prepared for the Pennsylvania Department of Transportation by Schmertmann and
Crapps, Inc. of Gainesville, FL, February 1998.

The only change to the input data is that the C reading is recorded as the fourth item of the data records
immediately following the B reading. The input lines are as follows:

Line 1 Company Name (80 characters)
Line 2 Job Location (80 characters)
Line 3 Job Number (20 characters)
Line 4 Dilatometer Sounding Number (20 characters)
Line 5 Dilatometer Sounding Location (80 characters)
Line 6 Sounding Date (80 characters)
Line 7 Sounding Crew Names (80 characters)
Line 8 Delta A

Delta B
Vented gauge reading (gauge zero)
Depth to groundwater table (m)
Plot Option - vertical effective stress vs depth
Plot Option - undrained shear strength vs depth
Plot Option - phi angle vs depth
Plot Option - constrained modulus vs depth
Plot Option - plot interval (cm)
Unit weight of water in tonnes/m3

Line 9 Phi Option
OCR Option
Diameter of friction reducer (cm)
Lineal weight of push rods (kg/m)
Diameter of push rods (cm)
Ratio of soil to dilatometer friction angle

Blade thickness (mm)

Line 10 (Test Cards)
Test reading depth (m)
A value (bars)
B value (bars)
C value (bars)
Thrust (kg)
Vertical effective stress (required on first test card)

Porewater pressure if known (bars)
Unit weight of soil (tonnes/m3)
Plasticity index of soil

This card is repeated (usually only up to the Thrust data) for each test depth.
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GREGG Digital File Formats 4

Dilatometer Output Files

These files are generated by UBCDILLY and are not easily modified.
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GREGG DRILLING & TESTING INC.

facsimile

Date 11/29n006

To Mike S

Fax No.
Telephone (361)972-4657

Subject: Calibrations

Pages: 5
(including this cover sheet)

2811 Highway 59 South Suite 100, Livingston, TX 77351

Phone: 936-327-4002 FAX: 936-327-4017



Cone
M GM__ Calibration

Cone 10: GOC-014 I1iI7•008

Refwm : GMFPCI~bratorSTU100SN2941 8.51 Volt a2ction

Cstibrmed by Applied Techntca•l Sjesvir Inc W091200" ATS ret.MS01241.2

. Tip R~efw'emm Load Tlrann uu•r

foad (mW) kosd (Lb3a) o04pi' (my)
1.63300 10 .157&8720W
3.03000 2824.W86013 -161S.89=33
4.00000 4955,20M931 .1442.2600
5.00300 7054.041B49 -1257.90m33
6.20500 9571 274224 -1D38.71687
7.00WO 11248.1313. .-EP2.33400

6.003D0 1?335,30651 -711.33933
0,00300 15426.7807 -530.01433

1Q.08500 1769M.8779 -334.52387
11.02600 12M83.81863 -164.21000

indfnleld
Lm.d (Lbs)

-47.49
2924.51
4g92.81
7078.73
9594.20

11274.10
13351.21
15432-11
17M75.58
1930.11

Fffmr
%fs

-0.237401
-0.=0=223
O.C37993

* 0.118930
0.114•
0.129850
0.079529
0.016781

-0.091 491
-o..10,24

9;95.454555 tbJmv Pore presure. 0.4924 psi/mv

Sleeve Reference Load• ran•ducer indicated Erwr

A.ýd (fmy) Load (Lbs) atoot (my) Load (Lb--) % ft

1.86o00 0.00 -1549.301 -2.0303353 -0,85058

ZW4000 728M52 -1384.23733= 723.900499 -0,11554

2.407000 1572.18 .1U4.478 1570.24W88 -0.048M

2.940000 288&800 -8i1.833333 2695.42004 0.18561

3.217000 3257.55 -715.3573333 326.22908 ,0333

3.513000 4096.89 -500.33e88 4100.91178 0,1 053

4.018000 4944.74 -287.52W8687 4947.45888 0.087975

4.414000 5773,75 -77.15833333 5772.65984 -0,0272

4.807000 8508.48 132.37 6594.58598 -0.04773

5.207000 74,3.88 345.31687 7429,93988 -0.09793

e Tip - Lnear Tip)J

yl=1,4"76085x +-21514.5010.38

R==0,,99980

a

4 Sleeve - LUnesr (Sleeve) .I

y 3.922649x•+ 6075.32491D . 000.00

.R- = 0-09797998

iJ

-- O-00-

.200 -1500 1000 -500 0

Outp•t my

-2000.00 -1500,00 -1000.00 -500.000 0,0

DO0 00D 000 00
-5300

500

Output. my

T;P
Slope=

I•otuept
R12 =

11,4780545

0,999984-5
52113,.058
3767499•2

11.476 Iblmv
21514.60164 Lbl
0.S99984649

21514.80164
17.8-585607
2654.087345

5814.187005

Stope =
in~t~eret =
Rý2 =

3.92284915
0.00210141
0.99977

3484464.74
58595560.2

3.923 Iblmv
8375.32 Lbt

1.00

807532
1,85
4.03
0.00

129.04



Pore
1MGpressure

calibration 
Date

Cone No, GDO.-14 
'111712006

Referenoe: Dead Weight Pressure Calibrator SN NL-M87

Calibraied by Applied Technical Services Inc. B,00.2006 ATS ref.,TM1241-1

Reference Transducer Indicated

Pressure PSI Output (my) Pressure PSI

0.00 -1975.756867 4..2478

10.00 -A9.337667 9.8071

20.00 -1934.560333 20.0376

41.00 -1893t.687 402232

80,00 -1812A13333 80.1805

160.00 -1650.314333 159.9957

2oo00. -156W.857667 200.103M

30.00 ,.13M,043 299.9683

400.00 -1162,898 399.9916

600.00 -99,90 499,9421

Error
%IS

-050496
-..00386
0.0075

0.0446
0.0382

-0.0009

0.0207
-0.00;7
-0,0017
-0.0116

Reference Trarnsducer Indicaed

Pressure PSI Output (my) Pressure PSI

10.00 -1955.33767 9.8071

20.00 -1934.,6033 20.0375

40.00 -1893.-6847 40.2232

80,00 -1812.4A333 80.1803

160.00 -1650.31433 159.9957

200.00 -1568.85767 200.1036

300.00 -138.043 299.968

400,00 -1 182.8M 399.9916

500.00 -959.950 499.9421

0.00 -1975.7586M7 -0.2478

Error
%fs
-0.0388
0.0075
0.04486

0.0382
-03.0009

0.0207
-0,0067
-9.0017
-0.0116
-0.0496

o 
*1

-1-000 .5o0 0 50o 1000 1500 2000

Output, mv

.1000 -500 ( 500 1000 1,00 2m00

Output, M,

Slope = 0A 24 psilmv
Intercept= 972.5837605 psi

R^2 = 0.999999298

Slope = 0.4924 psifmv
Irdercept a 972.563750M psi

R^2 0.9999992M0



Fq Conse
M Calibratton

Cone I1: DAD-176 111=006 Gregg Signal Hill

Refeence. GMF CIibratorSTU 10DSN 2941 8.51 Vol e ,xition

Caltiralad by Applied Technical Sites Inc. 510942008 ATS reI.M501241-2

20M3.454558 •,sfmv Pore pressure 0.241.1 p~sUrv

Tip Reference Load Tranrsucer
406d (Me) kwa (Lbs) cr18411 (-v)

1.M8050 0 -2002.97a33
3.07700 3075,284741 -1854.37533
A.05WO 5122683295 .1754.5867
5.02500 7153.334214 -1856.545
6.012M0 0219.573859 4155.27767
7.00700 11302.58114 .1454.722
8,01300 1340&57842 M1352.48BW3
9.018.30 1551Z452,5 -1251127167

10.3= 18238.1758M .1119.079%7
11.00700 19876.379M8 -1051.05057

Indicated
Load (Lbs)

-5.47
3062.4?
51=-62
7148.94
9237.74

11313.84
13424.59
15614.34
1641862
1=.17

Error

.0.027380

.0.084079
0.000888

.0.981978
0.109m1
0056405
0.080077
0.0092M
0.027237

-0.141035

Sleeve RefereMne Load
toed (my) Load (Lbz)

1.•87000 0.00
1.99M00 815.54
2,42405 1710.35
2 a04D00 2506.57
3.204D00 343.25
3.808980 4189.00
4.011000 503Z68
4.415000 587B.42

.4.816000 6722.08
5,222000 7567.84

Transdulcer
oufpul (me,)

-1.00.O333
-1314.112333
11 00.285807
.-927.3526W87
-736,2388W7

-542906
.350.6473333
.157.5213333

33.188
2250163333

Indicated
Load (Lba)
-39442076
813,46972

1711,25251
2508,71412
3348.4134
4193.81142
5036.52809
5853.03765
6713.0954S6
7559.77V23

Ermr
% ra

-0.09581
-0.12876
0.022504
0.071225
C.079164
0.120221
0.00eSS4
0.115432

-0.0702
-0.20155

.=Tip - Linear (p}l I [, Sleeve - Linear (Sleeve)

y = 4.38319gx+'657"3.484966 8000,00

R-= O.e99997 1y = 20.646327x + 41348.507908
25000ý

3

2 0"

600O -2000 -1500) -1000 -0

Outp.u. 5000
Cuipul. mu.

-=1
a

.2
-2000

.1500 .-..0 -•100 . S ?m

Output. mv

Tip

slope
Inter~ept

R^2 =

20.6463257
0.01588512
0.09991538
1722424.07

324919347

20.646 Iblmv
41348.50791 Lbf
0.99995382

41348.50791
24, 0773143
14.9-58824

8
1777.48284

Slegev

slope =
Intercept=
R^2 z

4.38319553
0.003.2987
0.299988
239944217

58299047

4.383 Ibfmv
6-573,48 Lbo

1.00

8573.45

2.39
4.93
8.00

1 4.38



Pore
Press.ure

calibration Date
Cone No.DAO-176 11/2J2006

Reference: DOed Weight Pressure Calibrator SN ML-5887
Calibrated by Applied Technical Services Inc. 5/0912006 ATS refAZ501241-1

Reference Transducer Indicated Error
Pressure PSI Output (my) Pressure PSi % Is

0.00 -1933.619000 1.7716 0.3543
10.00 -1901.016333 9.6341 -0.0732
20.00 -1859.436 19.6616 -0.0677

'40.00 -1776,326667 39.7042 -0.0592
aom.a -1610.641333 ,79.608 -0.0678

160.00 -1279.068 159.6229 -0.0754
200.00 -1112.89333 199.601 -0.008
300.00 -697.5553333 299.8604 -0,0279
400.00 -282•898 399.8590 -0.0282
500.00 134.5443 500.5293 0.1059

Reference Transducer Indicated Error
Pressure PSI Output (my) Pressure PSI % rs

10.00 -1M31.01633 9.7773 -0.0445
20.00 .1159.436 19.8004 -0.0399
40.00 -1776.32667 39.8343 -0.0331
80.00 -1610.64133 79.7735 -0.0453

160.00 -1279.068 159.7009 -0.0598
200.00 -1112.89M3 199.75668 -0.0487
300.00 -697.585333 299.8772 . -0.0246
400.00 -282.89M 399.8324 -0.0335
500.00 134.5443 500.4588 0.0918

0.00 -193W.64575 1.1886 0.2377

......... T-- -............

, 100 -S00 0 500 1000 1500 2050

Output mv

Slope 0.2412 psi/mv
intercept 468.0826107 psi
RW2 = 0.99998529

po L

-1000 .550 0 500 1050 1500 O30O

Oulput. rr

Slope= 0.2411 psi/mv
IntercOpt 468.026267 psi
R^2 = 0.9999929•9



PostScript Error

There has been an error in the PostScript for this print job.
Job Name:25293-401-V24-CYOO-00026-AttachmentD.pdf
Details of the error are as given below.

You should report this error to your administrator or system provider.

Object in Error:
Error:
Error Description:
Stacks:

image
ioerror
An error has occured while accessing a file.

Operand Stack

Latest-> (dict)

Dictionary Stack
Sample Element

/srcH=69
/MSx=(array)
/srcH=69
/ =(array)
/eexec=eexec

Execution Stack

(file)
(file)
(packedarray)
@aborted
(packedarray)
@aborted
(packedarray)
@aborted
(packedarray)
(packedarray)
@ stopped
{handleerror} if
@ exec
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INTRODUCTION

Boring geophysical measurements were collected in ten uncased borings located at the South Texas

Project (STP) Nuclear Power Station, located in Matagorda County, Texas. Geophysical data

acquisition was performed between November 7 and December 19, 2006 by Rob Steller and Chuck

Carter of GEO Vision. Data analysis and report preparation was performed by Rob Steller and

reviewed by John Diehl of GEOVision. The work was performed under subcontract with

MACTEC Engineering and Consulting, Inc., (MACTEC) with Mike Sufnarski serving as the point

of contact for MACTEC.

This report describes the field measurements, data analysis, and results of this work.
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SCOPE OF WORK

This report presents the results of boring geophysical measurements collected between November 7

and December 19, 2006, in ten uncased borings, as detailed, below. The purpose of these studies

was to supplement stratigraphic information obtained during MACTEC's soil and rock sampling

program and to acquire' 'shear wave velocities and compressional 'wave velocities as a function of

depth, as a component of the STP Combined Operating License (COL) Application Project.

ELEVATION - FEET COORDINATES - FEET •

BORING DATES ABOVE MSL 11  NAD 27

DESIGNATION LOGGED NGVD 29 NORTHING EASTING

B-302-DH 12/5/2006 30.01 363000.73 2943364.78
B-305-DH NOT LOGGED 29.82 363099.59 2943364.19

B-305-DHA 12/8/2006
12118-1912006 2975 363100.87 2943343.98

B-308-DH 12/7/2006 29.80 363196.49 2943363.84

B-319-DH 12/7/2006 28.39 363364.17 2943407.90
B-328-DH 11/8/2006 29.92 363660.26 2943298.12
B-402-DH 12/6/2006 30.89 362998.09 2942462.29
B-405-DH 11/7-8/2006 31.06 363098.12 2942462.95
B-408-DH 11/9/2006 31.17 363194.11, 2942463.86
8-419-DH 1 2/4/2006 29.73 363362.12 2942506.69
B-428-OH 12/5/2006 30.90. 363660.05 2942398.55'

Table 1
' Survey data provided by MACTEC

Boring locations and logging dates

The OYO Model 170 Suspension Logging Recorder and Suspension Logging Probe were used to

obtain in-situ horizontal shear and compressional wave velocity measurements at 1.6 foot intervals.

The acquired data were analyzed and a profile of velocity versus depth was produced for both

compressional and horizontally polarized shear waves.

A detailed reference for the velocity measurement techniques used in this study is:

Guidelines for Determining Design Basis Ground Motions, Report TR-102293,

Electric Power Research Institute, Palo Alto, California, November 1993, Sections 7

and 8.
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INSTRUMENTATION

Suspension Instrumentation

Suspension soil velocity measurements were performed in all borings using the PS suspension

logging system, manufactured by OYO Corporation, and their subsidiary, Robertson Geologging.

This system directly determines the average velocity of a 3.3 foot high segment of the soil column

surrounding the boring of interest by measuring the elapsed time between arrivals of a wave

propagating upward through the soil column. The receivers that detect the wave, and the source

that generates the wave, are moved as a unit in the boring producing relatively constant amplitude

signals at all depths.

0Winch GEOVision 4-conductor

Sheave - Measuring wheel GEOVision S/N 102

Robertson PS telemetry unit M/N 3403 S/N 160023

Robertson Micrologger II S/N 5310

OYO PS Logger Borehole Probe, includes:
Isolation tube, 1 m Model 3387B S/N 28068

Weight Model 3302W SIN 12007
OYO PS 170 Source Model 3304 S/N 19043
Receiver/Sensor S/N 30086
Driver Model 3386A S/N 27073
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The suspension system probe consists of a combined reversible. polarity solenoid horizontal shear-

wave source (SH) and compressional-wave source (P), joined to two biaxial receivers by a flexible

isolation cylindern as shown in Figure 1. The separation of the two receivers is 3.3 feet, allowing

average wave velocity in the region between the receivers to be determined by inversion of the

wave travel time between the two receivers, The total length of the probe as used in these surveys

is 19 feet, with the center point of the receiver pair 12.1 feet above the bottom end of the probe.

The probe receives control signals from, and sends the digitized receiver signals to, instrumentation

on the surface via an armored 4 conductor cable. The cable is wound onto the drum of a winch and

is used to support the probe. Cable travel is measured to provide probe depth data, using a 3.28 foot

circumference sheave fitted with a digital rotary encoder.

The entire probe is suspended in the boring by the cable, therefore, source motion is not coupled

directly to the boring walls; rather, the source motion creates a horizontally propagating impulsive

pressure wave in the fluid filling the boring and surrounding the source. This pressure wave is

converted to P and SH-waves in the surrounding soil and rock as it passes through the casing and

grout annulus and impinges upon the wall of the boring. These. waves propagate through the soil

and rock surrounding the boring, in turn causing a pressure wave to be generated in the fluid

surrounding the receivers as the soil, waves pass their location. Separation of the P and SH-waves at

the receivers is performed using the following steps:

1. Orientation of the horizontal receivers is maintained parallel to the axis of the source,

maximizing the amplitude of the recorded SH -wave signals.

2. At each depth, SH-wave signals are recorded with the source actuated in opposite directions,

producing StR-wave signals of opposite polarity, providing a characteristic SH-wave

signature distinct from the P-wave signal.

3. The 6.3 foot separation of source and receiver 1 permits the P-wave signal to pass and damp

significantly before the slower SH-wave signal arrives at the receiver. In faster soils or rock,

the isolation cylinder is extended to allow greater separation of the P- and SR-wave signals.

4. In saturated soils, the received P-wave signal is typically of much higher frequency than the

received SH-wave signal, permitting additional separation of the two signals by low pass

filtering.
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5. Direct arrival of the original pressure pulse in the fluid is not detected at the receivers

because the wavelength of the pressure pulse in fluid is sinnificantly greater than the

dimension of the fluid annulus surrounding the probe (meter versus centimeter scale),

preventing significant energy transmission through the fluid medium.

In operation, a distinct, repeatable pattern of impulses is generated at each depth as follows:

1. The source is fired in one direction producing dominantly horizontal shear with some

vertical compression, and the signals from the horizontal receivers situated parallel to the

axis of motion of the source are recorded.

2. The source is fired again in the opposite direction and the horizontal receiver signals are

recorded.

3. The source is fired again and the vertical receiver signals are recorded. The repeated source

pattern facilitates the picking of the P and SH-wave arrivals; reversal of the source changes

the polarity of the SH-wave pattern but not the P-wave pattern.

The data from each receiver during each source activation is recorded as a different channel on the

recording system. The Suspension PS system has six channels (two simultaneous recording

channels), each with a 1024 sample record. The recorded data are displayed as six channels with a

common time scale. Data are stored on disk for further processing. Up to 8 sampling sequences

can be summed to improve the signal to noise ratio of the signals.

Review of the displayed data on the recorder or computer screen allows the operator to set the

gains, filters, delay time, pulse length (energy), sample rate, and summing number to optimize the

quality of the data before recording. Verification of the calibration of the Suspension PS digital

recorder is performed every twelve months using a NIST traceable frequency source and counter, as

outlined in Appendix C.
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Caliper / Natural Gamma Instrumentation

Caliper and natural gamma data were collected using a Model 3ACS 3-leg caliper probe, serial

number 5368, manufactured by Robertson Geologging, Ltd. With the short arm configuration used

in these surveys, the probes permitted measurement of boring diameters between 1.6 and 16 inches.

With this tool, caliper measurements were collected concurrent with measurement of natural gamma

emission from the boring walls. The probe was 6.82 feet long, and 1 .5 inches in diameter.

This probe is useful in the following studies:

* Measurement of boring diameter and volume

o Location of hard and soft formations

* Location of fissures, caving, pinching and casing damage

* Bed boundary identification

* Strata correlation between borings

The probe receives control signals from, and sends the digitized measurement values to, a

Robertson Micrologger I!, S/N 5310, on the surface via an armored 4 conductor cable. The cable is

wound onto the drum of a winch and is used to, support the 'probe. Cable travel is measured to

provide probe depth data, using a 3.28 foot. circumference sheave fitted with a digital rotary

encoder. The probe and depth data are transmitted by USB link from the Micrologger unit to a

laptop computer where it is displayed and stored on hard disk.

The caliper consists of three arms, each with a toothed quadrant at their base, pivoted in the lower

probe body. A toothed rack engages with each quadrant,. thus constraining the arms to move

together. Linear movement of the rack is converted to opening and closing of the arms. Springs

hold the arms open in the operating position. A motor drive is provided to retract the arms-

allowing the probe to be lowered into the boring. The rack is coupled to a potentiometer which

converts movement into a voltage sensed by the probe's microprocessor.
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Natural gamma measurements rely upon small quantities of radioactive material contained in all

rocks to emit gamma radiation as they decay. Trace amounts of Uranium and Thorium are present

in a few minerals, where potassium-bearing minerals such as feldspar, mica and clays will include

traces of a radioactive isotope of Potassium. These emit gamma radiation as they decay with an

extremely long half-life. This radiation is detected by scintillation - the production of a tiny flash of

light when gamma rays strike a crystal of sodium iodide. The light is converted into an electrical

puIse by a photomultiplier tube. Pulses above a threshold value of 60 KeV are counted by the

probe's microprocessor. The measurement is useful because the radioactive elements are

concentrated in certain rock types e.g. clay or shales, and depleted in others e.g. sandstone or coal.
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Resistivity I Spontaneous Potential I Natural Gamma Instrumentation

Resistivity, spontaneous potential and natural gamnma data were collected using a Model ELXG

electric log probe, S/N 5490, manufactured by Robertson Geologging, Ltd. This probe measures

Single Point Resistance (SPR), short normal (16") resistivity, long normal (64") resistivity,

Spontaneous Potential (SP) and natural ganmna. The probe is 8.20 feet long, and 1.73 inches in

diameter.

This probe is useful in the following studies:

* Bed boundary identification

" Strata correlation between borings

" Strata geometry and type (shale indication)

The probe receives control signals from, and sends the digitized measurement values to, a

Robertson Micrologger I1, S/N 5310, on the surface via an armored 4 conductor cable. The cable is

wound onto the drum of a winch and is used to support the probe. Cable travel is measured to

provide probe depth data, using a 3.28 foot circumference sheave fitted with a digital rotary

encoder. The probe and depth data are transmitted by USB link from the Micrologger unit to a

laptop computer where it is displayed and stored on hard disk.

The resistivity section of the probe operates by driving an alternating current into the formation

from the central SPR/DRIVE electrode. The current returns via the logging cable armor. To ensure

adequate penetration of the formation the logging cable is insulated for approximately 30 feet from

the cablehead. Voltages are measured between the 16" and 64" electrodes and the remote earth

connection at surface, as noted below:
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Single Point Resistance (SPR): The current flowing to the cable an-nor is measured along

with the voltage at the SPR electrode. The voltage divided by current gives resistance.

* Spontaneous Potential (SP): This is the DC bias of the 16" electrode with respect to the

voltage return•at the surface (ground stake).

Data quality depends upon good grounding at the surface. This is achieved with a metal stake

driven into the mud-pit.

Acoustic Televiewer Boring Deviation Instrumentation

Boring deviation data were collected in all ten borings using a High Resolution Acoustic

Televiewer probe (HiRAT), serial number 5174, manufactured by Robertson Geologging, Ltd. The

probe is 7.58 feet long, and 1.9 inches in diameter.

In this application, this probe is useful in the following studies:.

* Measurement of boring inclination and deviation from vertical

* Determination of need to correct soil and geophysical log depths to true vertical depths

The probe receives control signals from, and sends the. digitized measurement values to, a

Robertson Micrologger II, S/N 5310, on the surface via an armored 4 conductor cable. The cable is

wound onto the drum of a winch and is used to support the probe. Cable travel is measured to

provide probe depth data, using a 3.28 foot circumference sheave fitted with a digital rotary

encoder. The probe and depth data are transmitted by USSB link from the Micrologger unit to a

laptop computer where it is displayed and stored on hard disk.
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The probe contains a fluxgate magnetometer to monitor magnetic-north, and all raw televiewer data

.are referenced to magnetic north. A three-axis accelerometer is enclosed in the probe, providing

boring dip data that, when processed with the orientation data, allows boring deviation data to be

obtained.

The data are presented on a computer screen for operator review during the logging run, and stored

on hard disk for later processing.

MEASUREMENT PROCEDURES

Suspension Measurement Procedures

All ten borings were logged as un-cased or partially cased borings, filled with bentonite or polymer

based drilling mud. Measurements followed the GEO Vision Procedure for P-S Suspension Seismic

Velocity Logging, revision 1.3, as presented in Appendix E. These procedures were supplied and

approved in advance of the work. In each boring, the probe was positioned with the top of the

probe at the top of the casing, and the electronic depth counter was set to 6.6 feet, the distance

betwveen the mid-point of the receiver and the top of the probe, minus the height of the casing stick-

up, as verified with a tape measure,, and recorded on the field logs. The probe was lowered to the

bottom of the boring, and then returned to the surface, stopping at 1.6 foot intervals to collect data,

as summarized in Table 2.

At each measurement depth the measurement sequence of t-w6 opposite horizontal records and one

vertical record was performed, and the gains were adjusted as required. The data from each depth

were viewed on the computer display, checked, and recorded on disk before moving to the next

depth.

Upon completion of the measurements, the probe zero depth indication at the depth reference point

was verified prior to removal from the boring.
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Caliper I Natural Gamma Measurement Procedures

All ten borings were logged as un-cased or partially cased borings, filled with bentonite or polymer

based drilling mud. Measurements followed the ASTM D6167 Conducting Borehole Geophysical

Logging - Mechanical Caliper, as presented in Appendix E.

Prior to and following each logging run, the caliper tool was verified, using the manufacturer's

supplied three point calibration jig, and a PVC coupling provided by MACTEC with an inside

diameter traceable to NIST. The three point jig is a circular plate with a series of holes in the top

surface into which the tips of the caliper arms fit. This has circles of diameters from 2" to 12". with

NIST traceable calibration as documented in Appendix C. The calibration jig is placed over a

bucket with the probe standing upright with its nose section passing through the jig's central hole.

The caliper probe arms are opened under program control, and a log is recorded as the tips of the

arms are placed in the holes on the calibration jig and inside the PVC coupling. The measured

dimensions, as displayed on the recording computer screen was recorded on the field log sheet, as

well as in the digital files, and compared with the calibration jig dimensions. These files are

presented in LAS 2.0 format in the boring specific sub-directories of the data directory on volume 2

of 2 (DVD-R) of this report. If the verification records did not fall within +/- 0.05 inches of the

calibration jig values, the caliper tool was re-calibrated, using the three point calibration jig, and the

log repeated. As with the verification, the tips of the caliper arms are placed in the holes marked

with the required diameter. During calibration, the value of the current calibration point, as

stamped on the jig, is entered via the control computer. The system counts for 15 seconds to make

an average of the response. The procedure is repeated for the second and third required openings.
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Figure 1. Example Calibration Curve for Caliper Probe

The computation and generation of the calibration coefficient file is entirely automatic. The

calibration file is simply the set of coefficients of a quadratic curve which fits the three data points.

Figure I shows the response of a caliper probe using data gathered during calibration.

Natural gamma was not calibrated in the field, as it is a qualitative measurement, not a quantitative

value, and is used only to assist in picking transitions between stratigraphic units, as described in

ASTM D6274, Conducting Borihole Geophysical Logging - Gamma, which is included in

Appendix E.

In each boring, the probe was positioned with the top of the probe at the top of the mud box, and the

electronic depth counter was set to 6.82 feet, the specified length of the probe, minus the height of

the mud box, as verified with a tape measure, and recorded on the field logs. The probe was

lowered to the bottom of the boring, where the caliper legs were opened, and data collection begun.

The probe was then returned to the surface at 10 feet/minute, collecting data continuously at 0.05

foot spacing, as summarized in Table 2.
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Upon completion of the measurements, the probe zero depth indication at the depth reference point

was verified prior to removal from thelboring, as summarized in Table 3.

Resistivity / Spontaneous Potential Measurement Procedures

All ten borings were logged as un-cased or partially cased borings, filled with bentonite or polymer

based drilling mud. The probe was connected to the logging cable using a 32.8 foot long insulating

cable section or "yoke". The probe head was insulated by wrapping all exposed metal of the

cablehead and probe with self-amalgamating insulation tape. The 32.8 foot insulating yoke was

checked for any damage, and repaired with self-amalgamating insulation tape as needed.

* The reference ground stake was driven firmly into the mud pit, and connected to the ground socket

on the winch switch box.

This sonde was not calibrated in the field, as it is used to provide qualitative measurements., not

quantitative values, and is used only to assist in picking transitions between stratigraphic units, as

described in ASTM D5753, Planning and Conducting Borehole Geophysical Surveys, which is

included in Appendix E. A functional test is performed prior to each logging run by applying fixed

resistance values across the probe electrodes, as well as a 100 millivolt signal across the SP

electrodes, and recording the resultant output of the system. These functional checks are presented

in LAS 2.0 format in the boring specific sub-directories of the data directory on volumne 2 of 2

(DVD-R) of this report.

In each boring, the probe was positioned with the top of the probe at the top of the casing or mud

box, and the electronic depth counter was set to 8.2 feet, the specified length of the probe, minus the

height of the casing stick-up or mud box, as verified with a tape measure. When logging on smaller

drill rigs, the depth was zeroed to the top of the yoke, and 32.8 feet was added to the zero depth, as

recorded in the field logs. The probe was lowered to the bottom of the boring, where data

collection was begun. The probe was then returned to the surface at 10 feet/minute, collecting data
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continuously at 0.05 foot spacing, as summarized in Table 2. The natural gamma data collected in

these logs is redundant with the data collected in the caliper / natural gamma logs, and the caliper /

natural data may be used to verify the natural gamma data collected in these logs.

Normally, when the un-insulated section of the logging cable leaves the boring fluid, the log is

terminated, as the electrical measurements do not function under these conditions. However, in

these surveys, the log was continued, in order to collect as much natural gamma data as possible

before the yoke connector reached the measuring wheel.

Upon completion of the measurements, the probe zero depth indication at the depth referefice point

was verified prior to removal from the boring, as summrarized in Table 3.

Acoustic Televiewer I Boring Deviation Measurement Procedures

All ten borings were logged as un-cased or partially cased borings, filled with bentonite or polymer

based drilling mud. Although the acoustic televiewer cannot image in the soft soils at this site, the

logs were run in order to provide a deviation log for the boring. Measurements followed the

GEO Vision standard field procedures, as presented in Appendix E.

Prior to use, the HiRAT probe tiltmeter and compass functions were checked by comparison with a

Brunton surveyors' compass.

In each boring, the HiRAT probe was positioned with the top of the probe at the top of the casing,

and the electronic depth counter was set to 4.71 feet, the specified length of the probe, minus the

height of the casing stick-up, as verified with a tape measure, and recorded on the field logs. The

probe was lowered to the bottom of the boring, and data collection begun. The probe was then

returned to the surface at 10.0 feet/minute, collecting data continuously at 0.04 foot intervals, as

summarized in Table 2.
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Upon completion of the measurements, the probe zero depth indication at grade was verified prior

to removal from the boring. The log was reviewed in the field, and the data processed with

Robertson Geologging RGLDIP software, version 6.2, to produce a boring deviation plot and data

in ASCII format. These files are presented in the boring specific sub-directories of the data

directory on volume 2 of 2 (DVD-R) of this report, and summarized in Table 4.

DEPTH TO SAMPLE
BORING TOOL AND RUN DEPTH OPEN BOTTOM OF INTERVALNUBRNME AG OE CASING LOGGED
NUMBER NUMBER, (FEET) (FEET) (FEETC (FEET)

B-302-DHW'-" ELOG/GAMMA 1 7' 218.0- 37,2 218.0 20.0 AUGERI 0.05 1215i2006

B-302-DH; S SIEON 1 19.7- 25.1' 00AGR". 2520

B-302-D CALIPER/GAM A MN', A.. 2 10. 0 -0 I206.0 AUGER 0.05'J 21515/27006

B-302-D. >i DEVIAT.QN1 21'C..0 - 2.5 20'OAUGER 0.04 1Th5/20061

B-305-DHA ELOGYGAMMA 1 90.0- 35.0 90.0 NONE 0.05r 12/8/2006

B-305-DHA SUSPENSION 1 1,6 - 77.1 - NONE 1.6 12/8/2006

B-305-DHA CALIPER/GAMMA 1 88.0 -0.0 NONE 0.05 I 12/812006

B-305-DHA DEVIATION 1 88.0 -0.0 - NONE 0.04 12/8/2006

B-305-DHA ELOGiGAMMA2 583.0 -19.0 583.0 53.0 AUGER 0.05 12/18/2006

B-305-DHA SUSPENSION 2 60.7-565.9 - 53.0 AUGER 1.6 12/18/2006

B-305-DHA CALIPER/GAMMA 2 579.0-0.0 - 53.0 AUGER 0.05 12/18/2006

B-305-DHA DEVIATION 2 582.5-0.0 - 53.0 AUGER 0.04 12/18/2006

B-305-DHA ELOG/GAMMA 3 575.0- 18.1 575.0 53.0 AUGER .05 12/19/2006

B-39-DH ELOGIGAMMA 1 2150 -3 35,0 215.5 NONE . 0.05 12/7/2006

B-308-DH SUSPENSION 1 163_-32018 - NONE 1.6, 12/7/2006
B-319-DH CALIPER/GAMMA 1 210.0 -'0. - NONE 0.05

___________10___0.0 .5 i ,21712006'

B-308.DH DEVIATION 1 210.04- 2.5 - NONEW 0.04 12/7/2006

B-319-DH ELOG/GAMMA 1 215.0- 34.5 215.0 NONE 0.05 1217/2006

B-319-DH SUSPENSION 1 1.6 - 201.8 - NONE 1.6 12/7/2006

B-319-DH CALIPER/GAMMA 1 210,0-0.1 1NONE 0.05 12/7/2006

B-319-DH DEVIATION 1 210.0-0.0 1 NONE 0.04 12/7/2006
8-32&-DHf -SUS P ENSýION 3.33-205<1 f4' NONE 6 :11/ 8/2 00 6
B-328-DH ' _ ELOG/GAMMN'A .1 < 2'1.78 ~35O 21,~" 'OE >.00 11/8/2006

'B-328-DH' ~CALIPLER/GAMMAV 1 2J 10 005 '. NONE.....< 05, 11/8/2006
Bý13325-H,8 ' EI~O 217.5- 0.0 ,217.5 NONE C.. .04, 11/Y8/2006:
B-402-DH ELOG/GAMMA 1 216.30-34.8 216.0 1.0 PVC 0.05 12/6/12006

B-402-DH SUSPENSION 1 3.3-201.8 - 1. PVC 1.6 12/6/2006

B-402-DH CALIPER/GAMMA 1 210.0-0.1 - 1. PVC 0.05 12/6/2006

B-402-DH DEVIATION 1 210.0- 0.0 - 1. PVC 0.04 12/6/20061
'B.-05-D . S SPEN~brI 1350 0, - 3 ,,_ E 1.6 117/20,06
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B.405-DH ELOG!GAMMA'1 6175 -- 20.0 61.7 N0SEEL 0.05 11/9/2006

B-40 5,-D~j CA"1PER/AMI`%AM1, 610, 0-.0.0 9,3.0 STIL 0. Q.05 :1//200

B-405-DHi DEVIATION ~1 6 1952-- 0 0 619.2 93.0 STEEL0047 1/700

B-405-DH SUSPENSION 2 2 21 C0 - 20.01E 1.6 AG1112006

B-405-DH ELOG/GAMMA 2 210.0 - 8, 1 20.0,ER' 2'0.05' :118/2006

B-405-DH DEVIATION 2 211.0-- 0.0 20.0 E 0.04A 11//2006'

':B-45-DH,. ACALIPER/GAMMA 2 . .2 . 1150-0.0 - 20.0 AUGEP 0.05 -OZ, I 'I/4:120006

B-408-DH ELOG/GAMMA 1 215 5-35.0 215.5 NONE 0.05 11/9/2006

B-408-DH SUSPENSION 1 3.3-201.8 - NONE 1.6 1119/2006

B-408-DH CALIPER/GAMMA 1 210.0-0.4 - NONE 0.05 11/9/2006

B-428-DH DEVIATION 1 210.0-0.0 1. - NONE 0.04 11/9/2006

B-419-DH P 1 21N6079 O B 005 12O4/2006
SUSPENSION 1 3.3 2L 21. 2-0 PVC

B-419-F-H 'C" SUPER/SION:1 3321032: - 1 0 -02,0 PVC 1.65 12J4/2'006

B-419 -ODH DOEVIA'TIONf 1 2?10.0 -~ 94. -O 2.0 PVC '004 12/"4/2-006

B74ý1 6-DH DEViATION 2' 91 0-00 -PVC c0.04 ' 1214/2006

B-428-DH ELOG/GAMMA 1 215.0 - 34.5 215.0 NONE 0.05 12/5/2006

B-428-DH SUSPENSION 1 1,6 -201.ý8 - NONE J 1.6 12/5/2006

8-428-DH CALIPER/GAMMA 1 210.0-0.0, - NONE 0.05 12/5/2006

B-428-DH DEVIATION 1 210.0-1.3 - NONE j 0.04 1215/2006

- PROBE DID NOT TOUCH BOTTOM OF BORING

Table 2. Logging dates and depth ranges

STARTING ENDING
BORING TOOL AND RUN TOOL HIT BOTTOM DRILLER DEPTH DEPTH DEPTH

NUMBER NUMBER DEPTH (FEET) (FEET) REF. REF.
(FEET) (FEET) (FEET)

B-302-DH ELOG/GAMMA , 21,80. . 215.0 . . 39.4, 39.3 -0.1

B-302-, ' ,SUSPENSION'1" - .. 6.6 6.4 -0.2

8302-QDH I CALIPER/GAMMA 1 . - " - 5.2 5.2, 0.0

8--302-OH . DEVIATION 1 .- 313.1- '0.1

B-305-DHA ELOG/GAMMA 1 90.0 90.0 41.0 41.0 0.0

B-305-DHA SUSPENSION 1 -- 1.6 1.6 0.0

B-305-DHA CALIPER/GAMMA 1 - 6.8 6.8 0.0

B-305-DHA DEVIATION 1 -- 4.7 4.7 0.0

B-305-DHA ELOGIGAMMA 2 583.0 618.0 38.8 39.5 0.7

B-305-DHA SUSPENSION 2 - 5.9 5.8 -0.1

B-305-DHA CALIPER/GAMMA 2 - 4.6 4.5 -0.1

B-305-DHA DEVIATION 2 2- .5 2.5 0.0

B-305-DHA ELOG/GAMMA 3 575.0 - 38.8 38.5 -0.3

8-08DH'i'..ELG/AMg..2 215 2150O 41.0 '411 '0.

8-38-H USENIO 1~ ' - I' -8,2~ ,85 0.3
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.....H C4 L I P, 68 8 'G A.

'.B3O&DH... . EVITIOKI 4,47. 4.9 0-2

B-319-OH ELOG/GAMMA 1 215.0 215.0 41.0 NA NA

B-319-DH SUSPENSION 1 - 8.2 NA NA

B-319-DH CALIPER/GAMMA 1 6.8 6.9 0.1

B-319-DH DEVIATION 1 4.7 4.8 0.1. -2 -HS u S 1 E, 1 § . . ..N 1 8:: , 2 : 0 .0
8-328-DH ,.. ELOG/GAMM1A 1 2> 217.8 .> K215ý 0 41 10) NA INA
B-328~-DH' GAL1PEE RiG-AM MA I .,.* - ... 6. 0,0

Br32 8-DH >DEVIATIO1' 217.5 .1.-'.. 215.0 4.7 4.7 .0,

B-402-DH ELOG/GAMMA 1 216.0 215.0 39.6 39.6 0.0

B-402-DH SUSPENSION 1 ,- 6.9 6.8 -0.1

B-402-DH CALIPER/GAMMA 1 5.4 5.5 0.1

B-402-DH 3.DEVIATION 1 33 33 0.0
.,.-405-H.. SUSPENSION 1:,•, 6.7 A -0.3

E-405-OH , ELOG!GTAMMA 1 61'7,6 61,80 39ý,5 397 0.2

p-405-OH 'CAIPER/GAMW A 1 - 53 ~ 5.4 O, 0.

.....

8-0-H DEVIATION 1 619,2 ~ 618.0 4,2 4.0 -0.2

.B49-D.,:'USPENSIP,0N 2> - ' - 6.7 6.7i 0
B. ..5-b.. F< LOG/GAMMA2' . 120.10 120.0 395 39d5

•'-405-4 H DEVI-AA O 2E,G - : , 3.2, 3'54, 0.2

,B-405-DPH . CALIPERiIGAMMA 2 - - 35~ 0.1
B-408-DH ELOG/GAIMMA 1 215.5 215.0 41,0 41.1 0.1

B-408-DH SUSPENSION 1 . .214.5 . 215.0 NA NA NA

B-408.*DH CALIPER/GAMMA1 6 68 6.9 0.1.

B-408-DH DEVIATION 1 - 4.7 4.7 0.0

F-1-1 LOG/GAMM~A 1: 216,0 2 215-0 3983 '400 0. 2

B-41...9- . ..H SUSPENsi .. 1 215.5 215.0 .7.0 TOi .0.0

B.41 9-OH j CALiPERIGAMMiA 1 - - 5 .6'6 0-0

. ..419-DH D,,..EVIATION .1 ..- K. . .7 .,- . ... '3 . ,: ,4 ' " .

B-428-DH ELOG/GAMMA 1 215.0 215.0 41.0 41.1 0.1

B-428-DH SUSPENSION 1 215.2 215.0 6.6 NA NA

B-428-DH CALIPER/GAMMA 1 - 6.8 NA NA

B-428-DH DEVIATION 1 - 4.7 4.7 0.0

-PROBE DID NOT'TOUICH BOTTOM OF BORING

Table 3. Boring Bottom Depths and After Survey Depth Error (ASDE).
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DATA ANALYSIS

Suspension Analysis

Using the proprietary OYO program PSLOG.EXE version 1.0, included in volume 2 of 2 (DVD-R)

of thisreport, the recorded digital waveforms were analyzed to locate the most prominent first

minima, first maxima, or first break on the vertical axis records, indicating the arrival of P-wave

energy. The difference in travel time between receiver 1 and receiver 2 (RI-R.2) arrivals was used

to calculate the P-wave velocity for that 3.3 foot segment of the soil column. When observable, P-

wave arrivals on the horizontal axis records were used to verify the velocities determined from the

vertical axis data. The time picks were then transferred into an EXCEL template (EXCEL version

2003 SP2) to complete the velocity calculations based upon the arrival time picks made in PSLOG.

The PSLOG pick files and the EXCEL analysis files are included in the boring specific directories

on volume 2 of 2 (DVD-R) of this report.

The P-wave velocity over the 6.3 foot interval from source to receiver I (S-RI) was also picked

using PSLOG, and calculated and plotted in EXCEL, for quality assurance of the velocity derived

from the travel time between receivers. In this analysis, the depth values as recorded were

increased by 4.8 feet to correspond to the mid-point of the 6.3 foot S-Ri interval. Travel times

were obtained by picking the first break of the P-wave signal at receiver I and subtracting 0.3

milliseconds, the calculated and experimentally verified delay from source trigger pulse (beginning

of record) to source impact. This delay corresponds to the duration of acceleration of the solenoid

before impact.

As with the P-wave records, using PSLOG, the recorded digital waveformns were analyzed to locate

the presence of clear SR-wave pulses, as indicated by the presence of opposite polarity pulses on

each pair of horizontal records. Ideally, the SH-wave signals from the 'normal' and 'reverse' source

pulses are very nearly inverted images of each other. Digital FFT - IFFT lowpass filtering was used

to remove the higher frequency P-wave signal from the SH-wave signal. Different filter cutoffs
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were used to separate P- and SH-waves at different depths, ranging from 600 Hz in the slowest

zones to 2000 Hz in the regions of highest velocity. At each depth, the filter frequency was selected

to be at least twice the fundamental frequency of the SH-wave signal being filtered.

Generally, the first maxima were picked for the 'normal' signals and the first minima for the 'reverse'

signals, although other points on the waveform were used if the first pulse was distorted. The

absolute arrival time of the 'normal' and 'reverse' signals may vary' by +1- 0.2 milliseconds, due to

differences in the actuation time of the solenoid source caused by constant mechanical bias in the

source or by boring inclination. This variation does not affect the R1-R2 velocity determinations,

as the differential time is measured between arrivals of waves created by the same source actuation.

The final velocity value is the average of the values obtained from the 'normal' and 'reverse' source

actuations.

As with the P-wave data, SH-wave velocity calculated from the travel time over the 6.3 foot interval

from source to receiver 1 was calculated and plotted for verification of the velocity derived from the

travel time between receivers. In this analysis, the depth values were increased by 4.8 foot to

correspond to the mid-point of the 6.3 foot S-Ri interval. Travel times were obtained by picking

the first break of the SH-wave signal at the near receiver and subtracting 0.3 milliseconds, the

calculated and experimentally verified delay from the beginning of the record at the source trigger

pulse to source impact.

These data and analysis were reviewed by John Diehl and Tony Martin as a component of

GEO Vision's in-house QA-QC program.

Figure 2 shows an example of RI - R2 measurements on a sample filtered suspension record. In

Figure 2, the time difference over the 3.3 foot interval of 1.88 milliseconds for the horizontal

signals is equivalent to an Su-wave velocity of 1745 feet/second. Whenever possible, time

differences were determined from several 'phase points on the SH-waveform records to verify the

data obtained from the first arrival of the SH-wave pulse. Figure 3 displays the same record before

filtering of the Ski-waveform record with a 1400 Hz FFT - IFFT digital lowpass filter, illustrating
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the presence of higher frequency P-wave energy at the beginning of the record, and distortion of the

lower frequency SH-wave by residual P-wave signal.

Caliper I Natural Gamma Analysis

No analysis is required with the caliper or natural gamma data, however depths to identifiable

boring features were compared toverify compatible depth readings on all logs. Using Robertson

Geologging Winlogger software version 1.5, build 401J, these data were combined with the

resistivity, ELOG based natural gamma and spontaneous potential (SP) logs, and converted to LAS

2.0 and PDF formats for transmittal to the client.

Resistivity I Natural Gamma / Spontaneous Potential Analysis

No analysis is required with the resistivity, natural gamma or spontaneous potential data, however

depths to identifiable boring features were compared to verify compatible depth readings on all

logs. Using Robertson Geologging Winlogger software version 1.5, build 401J, these data were

combined with the caliper and caliper-based natural ganmma logs, and converted to LAS 2.0 and

PDF formats for transmittal to the client.
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Acoustic Televiewer I Boring Deviation Analysis

The collected Acoustic Televiewer data were processed with Robertson Geologging's RGLDIP

program, version 6.2, to extract the deviation data and produce an ASCII file and plots of deviation

data as presented in the boring specific sub-directories in the data directory on volume 2 of 2

(DVD-R) of this report, and summarized in Table 4.

RESULTS

Suspension Results

Suspension R1-R2 P- and SH-wave velocities are plotted in Figures 5, 8, 12, 15, 18, 21,-24, 28, 31

and 34 The suspension Velocity data presented in these figures are presented in Tables 5 - 14 The

PSLOG and EXCEL analysis files for each boring are included in the boring specific directories on

volume 2 of 2 (DVD-R) of this report, along with the raw and filtered waveforms.

P- and SH-wave velocity data from R l-R2 analysis and quality assurance analysis of S-RI. data are

plotted together in Figures A-1 through A-10 to aid in visual comparison. It should be noted that

RI-R2 data are an average velocity over a 3.3 foot segment of the soil colurmn; S-RI data are an

average over 6.3 feet, creating a significant smoothing relative to the RI-R2 plots. S-R1 data are

presented in Tables A-1. through A- 10, and included in the EXCEL analysis files for each boring on

volume 2 of 2 (DVD-R) of this report.

Calibration procedures and records for the suspension PS measurement system are presented in

Appendix C, and CEO Vision standard field log sheets for all borings are reproduced in Appendix

D.

The CEO Vision standard field procedures are reproduced in Appendix E.

GEOVision Report 6533-01 vol 1 of 2 STP COL Boring Geophysical Logging rev a 2/22/2007 Page 26 of 404



MACTEC Engineering and Consulting, Inc. Project 5050-06-0496
STP COL Geotechnical Data Report Attachment E February 26, 2007

Caliper/ Natural Gamma Results

Caliper and natural gamma data are presented, in combined log plots with resistivity and

spontaneous potential as single page logs in Figures 6, 9, 10, 13, 16, 19, 22, 25, 26, 29, 32 and 35,

as well as multi-page logs in Appendix B. On these plots, the following acronyms are used:

o NGAM: Natural gamma data collected with the ELOG probe.

* SP: Spontaneous (self) potential.

" CNGA: Natural gamma data collected with the caliper probe.

" CALP: Caliper (borehole.diameter)...

" SHN: Short normal resistivity (16 inch resistivity)

* LON: Long normal resistivity (64 inch resistivity)

o SPR: Single point resistance

LAS 2.0 data and Acrobat files of the plots for each boring are included in the boring specific sub-

directories in the data directory on volume 2 of 2 (DVD-R) of this report.

Resistivity / Spontaneous Potential Results

Resistivity and spontaneous potential data are presented in combined log plots with caliper and

natural gamma data as single page logs in Figures 6, 9, 10, 13, 16, 19, 22, 25, 26, 29, 32 and 35, as

well as multi-page'logs in Appendix B. LAS 2.0 data and Acrobat files for each boring are included

in the boring specific sub-directories in the data directory on volume 2 of 2 (DVD-R) of this report.
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Acoustic Televiewer / Boring Deviation Results

Boring deviation data are presented graphically in Figures 7, 11., 14, 17, 20, 23, 27. 30, 33 and 36.

and summarized in Table 4. Deviation data plots in Acrobat format and deviation data at 1.0 foot

stations are presented in ASCII format in the boring specific sub-directories of the data directory on

volume 2 of 2 (DVD-R) of this report.

SUMMARY

Discussion of Suspension Results

Suspension PS velocity data are ideally collected in an uncased fluid filled boring, drilled with

rotary mud (rotary wash) methods. Most of the borings at this site were ideal for collection of

suspension PS velocity data, though the upper 30 feet of these borings tended to be enlarged by

collapse and fluid erosion.

Suspension PS velocity data quality is judged based upon 5 criteria:

1. Consistent data between receiver to receiver (RI - R2) and source to receiver (S - RI) data.

2. Consistent relationship between P-wave and SH -wave (excluding transition to saturated

soils)

3. Consistency between data from adjacent depth intervals.

4. Clarity of P-wave and SH-wave onset, as well as damping of later oscillations.

5. Consistency of profile between adjacent borings, if available.

These data show excellent correlation between R.1- R2 and S - R1 data, as well as excellent

correlation between P-wave and SH-wave velocities. Only in B-405-D.H is a divergence of.RI - R2

and S - RI data observed, between 95.1 - 116.5 feet, due to the large diameter washout from 103 -

108 feet, as indicated on the caliper log. These velocity data are not presented. P-wave and SH-

wave onsets are generally clear, and later oscillations are well damped.
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Discussion of Caliper I Natural Gamma Results

Caliper and natural gamma data were collected for the entire depth of each boring, as natural

gamma data can be collected through PVC casing without attenuation, and through steel casing with

some attenuation. The caliper logs for these borings generally show consistent gauge below 30 feet,

with the exception of B-405-DH, which had a very large diameter washout between 103 - 108 feet,

which corresponded with anomalous suspension PS. velocity data. Natural gamma data were

collected with this tool in all the borings, as well as .with the ELOG probe, and the comparison

between the two data sets provides an almost exact.match, verifying the performance of the natural

gamma measuring systems.

Discussion of Resistivity /Spontaneous Potential Results

These electrical methods provide clear demarcation of different lithologic units at this site. All

three resistivity logs show the same structure, and match very closely with the structure indicated

by the natural gamma logs. The electrical data are not valid above 40 feet, as the uipper yoke

electrode moves out of the boring fluid at this depth. The natural gamma data remains valid up into

the casing, and agrees well with the caliper probe. The comparison between the two data sets

provides an almost exact match, verifying the performance of the natural gamma measuring

systems.
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Discussion of Acoustic Televiewer / Boring Deviation Results

All ten borings were inclined at 1.5 degrees, or.less, from vertical, and the maximum error in depth

value Was 0.3 feet in 582 ft, or 0.05 percent, as presented in Table 4. This error is less than depth

errors from other causes, and no adjustment of log depth is indicated.

BORING MEAN DEVIATION SURVEY VERTICAL DEPTH HORIZONTAL
AND AZIMUTH DEPTH DEPTH ERROR OFFSET

(DEGREES) (FEET) (FEET) (FEET). (FEET)

B-302-DH 0.6 - N48.5 209.8 209.7 0.1 2.3

B-305-DHA 1.5- N 162.3 582.4 582.1 0.3 14.7

B-308-DH 0.6 - N276.4 209.9 209.9 0.0 2.1

B-319-DH 0.5 - N201.5 209.8 209.8 0.0 1.6

B-328-DH 0.3 - N37.4 217.3 217.3 0.0 1.2

B-402-DH 0.4 - N 151.2 209.8 209.7 0.1 1.3

B-405-DH 0.4 - N179.0 619.1 619.0 0.1 4.4

B-408-DH 0.7 -N88.1 209.9 209.9 0.0 2.7

B-419-DH 0.7- 216.3 209,9 209.9 0.0 2.5

B-428-DH 0.6 - N61.0 210.0 209.9 0.1 2.3

Table 4. Boring Deviation Data Summary
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Quality Assurance

These boring geophysical measurements were performed using industry-standard or better methods

for measurements and analyses. All work was performed under GEOVision quality assurance

procedures, which include:

* Use of NIST-traceable calibrations, where applicable,.for field and laboratory instrumentation

o Use of standard field data logs

o Use of independent verification of velocity data by comparison, of receiver-to-receiver and

source-to-receiver, velocities

o Independent review of calculations and results by a registered professional engineer, geologist,

or geophysicist.

Suspension Data Reliability

P- and SH-wave velocity measurement using the Suspension Method gives average velocities over a

3.3 foot interval of depth. This high resolution results in the scatter of values shown in the graphs.

Individual measurements are very reliable with estimated precision of +/- 5%. Standardized field

procedures and quality assurance checks contribute to the reliability of these data.
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Figure 2: Concept illustration of P-S logging system
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Tý

Figure 3: Example of filtered (1400 Hz lowpass) record
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Figure 4. Example of unfiltered record
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STP COL Boring B=302-DH
Receiver to Receiver V. and Vp Analysis
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Figure 5: Boring B-302-DH, Suspension R1-R2 P- and SH-wave velocities
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Deth VV
(feet) (feetlsec) (feet/sec)
19.7 630 1420
21.3 610 1180
23.0 470 2060
24.6 590 2980
26.3 810 4900
27.9 880 5050
29.5 650 4690
31.2 480 4270
32.8 520 5210
34.5 600 5750
36.1 740 5210
37.7 720 4630
39.4 730 5210
41.0 790 5050
42.7 870 4900
44.3 820 4760
45.9 730 5050
47.6 680 5050
49.2 700 5050
50.9 760 5050
52.5 730 5290
54.1 730 5750
55.8 810 5950
57.4 870 5380
59.1 830 5560
60.7 930 5850
62.3 1080 5650
64.0 1150 5850
65.6 1240 5750
67.3 1260 5850
68.9 1390 5950
70.5 1200 5650
72.2 1030 5380
73.8 1220 5460
75.5 970 5560
77.1 890 5560
78,7 850 5560
80.4 830 5210
82.0 930 5460
83.7 970 5560
85.3 970 5850
86.9 960 5650
88.6 930 5650
90.2 990 5750
91.9 970 5850
93.5 950 5750
95.1 980 5560
96.8 960 5850
98.4 910 5380
100.1 1040 5290

Depth Vý V,
(feet) (feet/sec) (feet/sec)
101.7 1270 5560
103.4 1080 5750
105.0 950 5380
106.6 870 5290
108.3 870 5380
110.2 860 5650
111.6 910 5750
113.2 1280 6170
114.8 1190 6290
116.5 1010 5850
118,1 1070 5750
119.8 910 5750
121.4 870 5650
123.0 1030 5750
124.7 1150 6060
126.3 1010 5750
128.0 1040 5460
129.6 1050 5850
131.2 940 5950
132.9 970 6010
134.5 1060 5950
136.2 1270 6470
137.8 1470 6800
139.4 1360 6170
141.1 1250 6290
142.7 1390 6120
144.4 1590 6170
146.3 1290 5850
147.6 1120 5700
149.3 1110 5650
150.9 1090 5650
152.6 1110 5750
154.2 1280 5850
155.8 1240 5750
157.5 1060 5600
159.1 1070 5750
160.8 1150 5750
162.4 1350 5900
164.0 1690 5950
165.7 1560 5700
167.3 1480 5800
169.0 1560 5750
170.6 1490 5700
172.2 1370 5560
173.9 1330 5510
175.5 1470 5700
177.2 1410 5700
178.8 1310 5510
180.5 1350 5700
182.1 1370 5650

Depth V, VP
(feet) (feet/sec) (feetlsec)
183.7 1360 5850
185.4 1390 5750
187.0 1560 6120
188.7 1160 5460
190.3 890 5460
191.9 910 5330
193.6 910 4980
195.2 880 5090
196.9 890 5250
198.5 910 5210
200.1 820 5210
201.8 830 5250
203.4 800 5290
205.1 810 5380

Table 5. Boring B-302-DH, Suspension R1-R2 depths and P- and SH-wave velocities
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Figure 6. Boring B-302-DH, Caliper, Natural gamma, Resistivity and SP logs
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Figure 7. Boring B-302-DH, Deviation Projection (dimensions in feet)
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STP COL Boring B-305-DHA
Receiver to Receiver V, and VP Analysis
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Figure 8. Boring B-305-DHA, Suspension R1-R2 P- and SH-wave velocities
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Depth .V V.
(feet) (feetlsec) (feetlsec)

1,6 500 950
3.3 470 870
4.9 480 1020
6.6 580 1130
8.2 610 1190
9.8 560 1390

11.5 640 2190
13.1 580 1980
14.8 600 2470
16.4 710 2600
18.0 740 2530
19.7 780 4440
21.3 820 5130
23.0 850 5050
24.6 810 5290
26.3 820 5560
27.9 880 5560
29.5 840 5380
31.2 820 5560
32.8 810 4870
34.5 890 4500
36.1 990 4090
37.7 960 5380
39.4 880. 5380
41.0 850 5510
42.7 910 4800
44.3 960 6010
45.9 1020 .4800
47.6 1390 4800
49.2 700 4660
50.9 540 4760
52.5 750 4940
54.1 830 5950
55.8 1020 5800
57.4 1060 5560
59.1 890 5560
60.7 800 5750
62.3 870 5510
64.0 930 5800
65.6 930 5560
67.3 1040 5600
68.9 1150 6010
70.5 1220 5900
72.2 1150 6290
73.8 1110 5700
75.5 1100 6060
77.1 1130 5850
78.7 1030 4830
80.4 940 4220
82.0 880 4570

Depth V9  VP
(feet) (feetisec) (feetisec)
83.7 720 5050
853- 930 5650
86,9 960 6060
88.6 940 5650
90.2 910 5460
91.9 970 5560
93.5 1040 5560
95.1 1020 5700
96.8 1190 5510
98.4 990 5800
100.1 1130 5290
101.7 1330 5090
103.4 930 5050
105.0 1230 5250
106.6 1890 7840
108.3 2190 6670
109.9 1450 7490
111.6 1040 5850
113.2 880 4760
114.8 910 4730
116.5 1050 5650
118.1 1110 5700
119.8 930 5600
121.4 920 5600
123.0, 1030 5850
124.7 1180 5750
126.3 1010 5700
128.0 1060 5850
129.6 1150 5650.
131.2 980 5560
132.9 970 5750
134.5 1060 5850
136.2 1090 5850
137.8 1130 5900
139.4 1260 6120
141.1 1420 6060
142.7 1590 6290
144.4 1880 6170
146.0 1390' 5700
147.6 1130 5420
149.3 1250 5600
150.9 1170 5460
152.6 1240 5800
154.2 1270 5750
155.8 1180 5750
157.5 1350 5850
159.1 1820 6060
160.8 1800 5560
162.4 1360 5510
164.0 1360 5600

Depth Vý Vp

(feet) (feelsec) (feet/sec)
165.7 1450' 5330

167.3 1320 5560
169.0 1220 5380
170.6 1360 5600
172.2 1560 5650
173.9 1300 5510
175.5 1120 5510
177.2 1390 5650
178.8 1350 5650
180.5 1160 5510
182.1 1170 5420
183.7 1110 5380
185.4 1040 5330
187.0 890 5290
188.7 870 5290
190.3 940 5330
191.9 880 5250
193.6 900 5330
195.2 960 5330
196.9 1010 5380

A 198.5 1020 5420

200.1 1000 5330
201.8 980 5250
203.4 940 5170
205.1 830 5210
206.7 760 5250
208.3 820 5330
210.0 830 5510
211.6 1070 5850
213.3 1420 6170
214.9 1400 6010
216.5 1330 5950
218.2 1420 6120
219.8 1560 6060
221.5 1520 5850
223.1 1290 5750
224.7 1310 5800
226.4 1430 5850
228.0 1440 5900
229.7 1370 5750
231.3 1190 5700
232.9 1140 5750
234.6 1290 5950
236.2 1630 6170
237.9 2010 6060
239.5 1750 5600
241.1 1100 5420
242.8 1070 5560
244.4 1310 5560
246.1 1300 5460

Table 6. Boring B-305-DHA, Suspension RI-R2 depths and P- and SH-wave velocities
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Depth % V,
(feet) (feet/sec) (feet/sec)

247.7 1230 5600
249.3 1280 5560
251.0 1280 5460
252.6 1210 5380
254.3 1170 5290
255.9 990 5210
257.6 940 5210
259.2 970 5250
260.8 890 5210
262.5 860 5290
264.1 900 5420
265.8 1170 5650
267.4 1600 5560
269.0 1310 5250
270.7 990 5090
272.3 860 5010
274.0 800 5090
275.6 1000 5420
277.2 1400 5460
278.9 1050 5560
280.5 870 5380
282.2 1180 5560
283.8 1670 5900
285.4 1370 5900
287.1 1570 6170
288.7 1590 6120
290.4 1610 6010
292.0 1650 6010
293.6 1510 5650
295.3 1310 5460
296.9 1190 5330
298.6 1010 5290
300.2 980 5250
301.8 1060 5290
303.5 1100 5210
305.1 1050 5250
306.8 1200 5170
308.4 900 5050
310.0 830 5130

311.7 930 5290
313.3 1090 5380
315.0 1160 5510
316.6 1090 5600
318.2 1070 5700
319.9 1260 5950
321.5 1500 6010
323.2 1570 5900
324.8 1460 5750
326.4 1470 5800"
328.1 1640 5800

Depth V .V

(feet) (feet/sec) (feet/sec)

329.7 1490 5510
331.4 1130 5380
333.0 1110 5600
334.7 1440 5460
336.3 1170 5250
337.9 940 5460

339.6 1230 5950
341.2 1630 6120
342.9 1570 5950
344.5 1520 5850
346.1 1540 5850
347.8 1610 5950

349.4 1710 6010
351.1 1690 5850
352.7 1560 5800
354.3 1540 5900
356.0 1540 5900
357;6 1460 6010
359.3 1510 6170
360.9 1670 6170
362.5 1790 6120
364.2 1750 5900
365.8 1680 5750
367.5 1670 5750
3691 1630 , 5700

370.7 1660 5750
372.4 1640 5700
374.0 1610 5750
375.7 1670 5750
377.3 1690 5800
378.9 1630 5800
380.6 1640 5750
382,2 1630 5700
383.9 1750 5600
385.5 1600 5650
387.1 1620 5700
388.8 1590 5650
390.4 1550 5650
392.1 1620 5650

393.7 1530 5600
395.3 1590 5750
397.0 1960 5900
398.6 2020 5900
400.3 2100 6120
401.9 1420 6010
403.5 1220 5750
405.2 1440 5850
406.8 1440 5800
408.5 1410 5750

410.1 1490 5800

vs VP
Depth
(feet)

M.(feet/sec) Vp
ffeet/sec)

411,8 1550 5750
413.4 1580 5700
415.0 1530 5600
416.7 1520 5650
418.3 1630 5800
420.0 1490 5700
421.6 1520 5650
423.2 1610 5750
424.9 1780 5900
426.5 1810 5700
428.2 1450 5510
429.8 1120 5460
431.4 1150 5560
433.1 1250 5650
434.7 1280 5650
436.4 1390 5560
438.0 1270 5380
439.6 1040 5420
441.3 1000 5460
442.9 1100 5460
444.6 1260 5330
446.2 1100 5210
447.8 920 5210
449.5 910 5210
451.1 870 5330
452.8 1130 5600
454.4 1720 5900
456.0 1680 5700
457.7 1440 5560
459.3 1420 5600
461.0 1370 5700
462.6 1580 5700
464.2 1470 5510
465.9 1520 5950
467.5 1540 6230
469.2 1450 5950
470.8 1460 6060
472.4 1250 5650

Si

Table 6, continued. Boring B-305-DHA, Suspension R1-R2 depths and P- and SH-wave
velocities
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Figure 9. Boring B-305-DHA, Top Section, Caliper, Natural gamma, Resistivity and SP
logs
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Figure 10. Boring B-305-DHA, Bottom Section, Caliper, Natural gamma, Resistivity and
SP logs
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Figure 11. Boring B-305-DHA, Deviation Projection (dimensions in feet)
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Depth % V,
(feet) (feet/sec) (feet/see)
3.3 530 1020
4.9 340 990
6.6 290 1340
8,2 370 1380
9.8 500 1540

11.5 440 1520
13.1 300 3400
14.8 410 4070
16.4 490 3400
18.0 510 4900
19.7 580 5050
21.3 600 5050
23.0 730 4980
24.6 1000 5750
26.3 1430 *. 5050
27.9 530 4830
29.5 670 5650
31.2 620 5210
32.8 660 5460
34.5 970 5290
36.1 1070 5380
37.7 980 5380
39.4 810 5210
41.0 750 5750
42.7 720 5560
44.3 740 4830
45.9 770 5130
47.6 810 5130
49.2 720 5290
50.9 760 5380
52.5 800 5850
54.1 880 5850
55.8 1090 5850
57.4 1050 5560
59,1 790 5380
60.7 810 5650
62.3 1020 5650
64.0 980 5850
65.6 1140 5750
67.3 1450 5750
68.9 1250 5750
70.5 1250 5650
72.2 1420 5650
73.8 1080 5460
75.5 940 5460

77.1 1110 5510
78.7 1000 5510
80.4 980 5600
82.0 1020 5600
83T7 940 5600

Depth .Vý V,

(feet) (feetisec) (feet/see)
85.3 1010 5510
86.9 1130 5380
88.6 990 5330
90.2 910 5420
91.9 1010 5460
93.5 950 5600
95.1 960 5560
96.8 1050 5460
98.4 890 5460

100.1 880 5560
101.7 1040 5560
103.4 1110 5460
105.0 1010 5600
106.6 1040 5700
108.3 1060 6010
109.9 930 5750
111.6 1000 5510
113.2 1090 5850
114.8 1290 6060

116.5 1420 5900
118.1 1170 5800
119.8 890 5560
121.4 830 5460
123.0 1030 5750
124.7 1110 5850
126.3 1170 5850
128.0 1290 5900
129,6 1370 5750
131.2 1190 5800
132.9 1040 5850
134.5 1070 6060
136.2 1140 6060
137.8 1160 5950
139.4 1160 6060
141A1 1270 6010

142.7 1350 5950
144.4 1380 5700
146.0 1200 5560
147.6 1000 5420
149.3 1030 5600
150.9 1460 6230
152.6 2030 6600
154.2 1760 6060
155.8 1650 5850
157.5 1570 5850
159.1 1380 5750
160.8 1240 5700
162.4 1340 5700
164.0 1390 5700
165.7 1290 5700

Depth 
-~

Depth
(f eet)

Ve
(feetisee)

Vp

(feet/sec)
(feet) (feet/see)
167.3 1260 5650
169,0 1210 5600
170.6, 1070 5560
170.6. 5560 ~1-
172.2 940 5510 + - +
172.2 940 5510

173.9 1110 57510
173.9 1110 5750
175.5 1390 5900
175.5 59004 4
177.2 4 .-.-177.2 1270 5750

178.857500178.8 1200 5700
180.5 1230 5600
180.5 1230 5600
182.1 1140 5560
182.1 1140 5560

137 1120 5510
183.7 1120 5510

!85.4 1000 5420
185.4 5420I I
187.0 920 5460
187.0 920 5460
188.7 1 860 1 5460

190.3 870 5330
191.9 910 5420
193.6 960 5330
195.2 930 5290
196.9 900 5330
198.5 930 5460
200.1 1000 5420
201.8 980 5290

Table 7. Boring B-308-DH, Suspension RI-R2 depths and P- and SH-wave velocities

GEOVision Report 6533-01 vol 1 of 2 STP COL Boring Geophysical Logging rev a 212212007 Page 46 of 404



MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Renort Attachment E

Project 5050-06-0496
February 26, 2007

NGAM AP! CE.
0.00 100.00

SP Mkilloit
-50.00 150.00

CNGA API• Ca.

0.00 100 00

0.00
SPR Ohm

LON Ohm M.
0,00

SHN Om M.
0.00

50.00

50.00

50.00
--------------------------------------

CALP Inch
2,00

. .....00-----

31 -*-'*~

~200

30.00

60.00

90,00

I

150.00

210.00

Figure 13. Boring B-308-DH, Caliper, Natural gamma, Resistivity and SP logs
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Figure 14. Boring B-308-DH, Deviation Projection (dimensions in feet)
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Figure 15. Boring B-319-DH, Suspension RI-R
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Depth V' Vp
(feet) (feetisec) (feetlsec)

1.6 430 1160
3.3 460 1420
4.9 520 1120
6.6 490 1410
8.2 450 1260
9.8 390 1340
11.5 360 1940
13.1 420 2310
14.8 400 2730
16.4 540 3700

18.0 650 4070
19.7 510 4170
21.3 500 4760
23.0 580 4440
24.6 660 4830
26,3 1020 5380
27.9 740 5130
29.5 650 5210
31.2 740 5250
32.8 800 5510
34.5 760 5050

36.1 840 5250
37.7 870 5600
39.4 700 5210
41.0 660 4980
42.7 690 5290
44.3 750 5170
45.9 770 4830
47.6 730 5130
49.2 740 5650
50.9 880 5850
52.5 940 5850
54.1 1010 5800
55.8 1100 5800
57.4 870 .5800
59.1 810 5460
60.7 980 5560
62.3 1000 5800

64.0 1030 5650
65.6 1210 5800
67.3 1220. 6010
68.9 1160 .5460
70.5 1170 5560
72.2 1160 5800
73.8 980 5460
75.5 940 5510
77.1 1130 5900
78.7 1050 5510

80.4 970 5560
82.0 1150 5700

Depth AV
(feet) (feet/sec) (feetlsec)

83.7 .1070 5600
85.3 970 5460
86.9 1060 5510
88.6 990 5460
90.2 1030 5510
91.9 1170 5650
93.5 1020 5460
95.1 960 5210
96.8 1120 5510
98.4 1030 5510
100.1 960 5510
101.7 1050 5750
103.4 1180 5650
105.0 1260 6010
106.6 1180 5800
108.3 1250 5900
109.9 970 5750
111.6 780 5560
113.2 960 5900
114.8 1240 5950
116.5 1300 5850
118.1 1130 5560
119.8 870 5700
121.4 900 5850
123.0 1190 5950
124.7 1290 5850
126.3 1200 5750

128.0 940 5700
129.6 880 5560
131.2 1100 5950
132.9 1340 6060
134.5 1400 6010
136.2 1500 5800
137.8 1260 5800
139.4 1190 5950
141.1 1350 6010
142.7 1360 5900
144.4 1240 5650
146.0 1200 5600
147.6 1230 5800
149.3 1090 5420
150.9 1050 5330
152.6 11,70 5510
154.2 .1200 5600
155.8 1160 5510
157.5 1310 5560
159.1 1470 5650
160.8 1450 5650
162.7 1380 5650
164.0 1280 5650

- ~
Depth 

Vi,
Depth es Ve

(feetsee) (feet/sec)

165.7 1100 5600
167.3 1100 5600
169.0 1060 5600
170.6 1020 5600
172.2 1000 5510
173.9 970 5460
175.5 1070 5600
177.2 1190 5750
178.8 1180 5650
180.5 1130 5650
182.1 1150 5650
183.7 1050. 5510
185.4 940 5330
187.0 880 5330
188.7 850 5380
190,3 910 5460
191.9 990 5510
193.6 1010 5420
195.2 1050 5420
196.9 1080 5560
198.5 1040 5380
200.1 990 5290
201.8 900 5210

Table 8. Boring B-319-DH, Suspension R1-R2 depths and P- and SH-wave velocities
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Figure 16. Boring B-319-DH, Caliper, Natural gamma, Resistivity and SP logs
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Figure 17. Boring B-319-DH, Deviation Projection (dimensions in feet)
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STP COL Boring B-328-DH
Receiver to Receiver V, and Vp Analysis
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Figure 18. Boring B-328-DH, Suspension R1-R2 P- and SH-wave velocities
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Depth V, VP
(feet) (feetlsec) (feet/sec)

3.3 450 1650
4.9 440 1340
6&6 480 1240
8.2 690 1330
9.8 500 ,2060

11.5 430 2530
13.1 640 5050
14.8 640 5210
16.4 680 5050
18.0 640 5380
19.7 540 4830
21.3 780 4830
23.0 880 5380
24.6 790 5380
26.3 980 5460
27.9 720 5460
29.5 850 5460
31.2 830 5290
32.8 1040 5050
34.5 1040 5650
36.1 1220 5650
37.7 900 5460
39.4 860 5290
40.7 900 5210
42.7 670 5380
44.3 650 5130
45.9 . 670 5130
47.6 660 5210
4.9.2 660 5210
50.9 690 5560
52.5 730 5460
54.1 780 5290
55.8 850 5290
57.4 890 5650
59.1 860 5380
60.7 870 5420
62.3 870 5420
64.0 960 5700
65.6 1210 5850
67.3 1460 5850
68.9 1250 5600
70.5 1160 5290
72.2 1150 5560
73.8 1030 5330
75.5 1050 5420
77.1 1120 5290
78.7 1050 5380
80.4 920 5600
82.0 1010 5420
83.7 1130 5460

Depth Vý V,
(feet) (feet/sec) (feet/sec)
85,3 '1120 5650
86.9 1250 5600
88.6 1040 5330
90.2 960 5460
91.9 1150 5560
93.5 980 5290
95.1 830 5250
96.8 850 5420
98.4 1000 5510
100.1 930 5510
101.7 850 5650
103.4 1080 5420
105.0 1020 5650
106.6 1180 5460
108.3 1190 6290
109.9 960 5700

111.6 940 5250
113.2 870 5420
114.8 940 5600
116,5 1070 5700
118.1 1090 5750
119.8 1010 5600
121.4 940 5600
123.0 870 5460
124.7 940 5700
126.3 1260 5850
128.0 1410 5750
129.6 1370 5700
131.2 1230 5600
132.9 1030 5600
134.5 980 5700
136.2 1080 5750
137.8 1070 5750
139.4 1-110 5900
141.1 1250 5900
142.7 1400 5800
144.4 1380 5800
146.0 1410 5700
147.6 1540 5600
149.3 1470 5460
150,9 1060 5420
152.6 1130 5510
154.2 1390 5600
155.8 960 5510
157,5 720 5130
159,1 970 51.70
160.8 890 5290
162.4 680 5330
164.0 930 5510
165,7 1560 5510

Depth
(feet)

Ve
(feet~sec)

Vp
(feetisec)

P *
167.3 1180 5380

±
169.0 1000 5560

5560170.6 980 5460
172.2 960 5460

+
173.9 990 5460

99 54604
175.5 1010 5460
177.2 960
178.8 980

5560
5600

180.5 1020 5560
182.1 1050 5510

183.7 980 5460
'185.4 920 5420
187.0 940 5330
188.7 970 5330
190.3 970 5290
191.9 910 5250
193,6 830 5170
195.2 850 5130
196.9 900 5380
198.5 1010 5600
200.1 1180 5800
201.8 1220 5600
203.4 1080 5510
205.1 910 5380

Table 9. Boring B-328-DH, Suspension R1-R2 depths and P- and SH-wave velocities
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Figure 19. Boring B-328-DH, Caliper, Natural gamma, Resistivity and SP logs
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Figure 20. Boring B-328-DH, Deviation Projection (dimensions in feet)
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STP COL Boring B-402-DH
Receiver to Receiver V, and Vp Analysis
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Figure 21: Boring B-402-DH, Suspension R1-R2 P- and SH-wave velocities
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Depth V,
(feet) (feettsec) .(feetlsec)

3.3 460 1220
4.9 420 3090
6.6 480 2030
8.2 450 1390
9.8 530 2060
11.5 550 3090
13.1 640 4390
14.8 660 5380
16.4 700 5130
18,0 780 5380
19.7 860 4690
21.3 790 4570
23.0 780 3790
24.6 870 4900
26.3 1090 5460
27.9 970 4900
29.5 8oo 4540
31.2 670 5210
32.8 680 5460
34.5 790 4870
36.1 900 5420

,37.7 920 5380
39.4 890 5050
41.0 880 5380
42.7 880 4980
44.3 730 4690
45.9 670 5210
47.6 710 5050
49.2 710 4980
50.9 730 5130
52.5 820 5380
54.1 890 5330
55.8 970 5600
57.4 1250 5850
59.1 1300 5750
60.7 1310 5600
62.3 1460 5800
64.0 1330 5750
65.6 1320 5650
67.3 1250 5650
68.9 1150 5560
70.5 1190 5560
72.2 1240 5600
73.8 1160 5560
75.5 1130 5560
77.1 1120 5510
78.7 970 5380
80.4 870 5510
82.0 870 5510
837 870 5510

Depth V. P
(feet) (feetisec) (feet/sec)

85.3 880 5560
86.9 910 5560
88.6 850 5460
90.2 830 5460
91.9 880 5460
93.5 900 5510
95.1 900 5560
96.8 920 5560
98.4 890 5460
100.1 850 5330
101.7 820 5290
103.4 780 5250
105.0 810 5210
106.6 850 5330
108.3 960 5460
109.9 880 5560
111.6 740 5460
113.2 730 5460
114.8 870 5700*
116.5 1110 5800
118.1 1090 5700
119.8 1010 5600
121.4 900 5560
123.0 890 5460
124.7 1040 5650
126.3 1260 5750
128.0 1220 5600
129.6 910 5510
131.2 770 5510
132.9 910 5750
134.5 1140 5900
136.2 1220 6120
137.8 1310 6730
139.4 1420 6290
141.1 1530 6170
142.7 1610 6060
144.4 1720 5750

146,0 1260 5510
147,6 1170 5510
149.3 1190 5380
150.9 910 5330
152.6 860 5600
154.2 1110 5850
155.8 1290 5900
157.5 1310 5950
159.1 1250 5750
160.8 1350 5700
162.4 1330 5650
164.0 1260 5650
165.7 1360 5800

Depth
(feet)

v(
(feetisec)

Vp

(feetisec)
P - .1

167.3 1310 5700
5700

169.0 1230 5650
170.6 1080 5600
172.2 1130 5600
173.9 1310 5900
175.5 1330 5800
177,2 1230 5650
178.8 1090 5560
180.5 1010 5460
182.1 960 5420
183.7 980 5460
185.4 1150 5800
187.0 1290 6060
188.7 1360 6010
190.3 1390 5900
191.9 1290 5800
193.6 " 1230 5750
195,2 1320 5750
196.9 1330 5700
198.5 1170 5560
200.1 1110 5420
201.8 1090 5420

TablelO. Boring B-402-DH, Suspension R1-R2 depths and P- and SH-wave velocities
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Figure 22. Boring B-402-DH, Caliper, Natural gamma,, Resistivity and SP logs
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Figure 23. Boring B-402-DH, Deviation Projection (dimensions in feet)
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STP COL Boring B-405-DH
Receiver to Receiver V. and VP Analysis
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Figure 24: Boring B-405-DH, Suspension R1-R2 P- and SH-wave velocities
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Depth V. V,
(feet)• (feet/sac) (feet/sec)
21.3 - 5050
23.0 5380
24.6 - 5130
26.3 950 5050
27.9 690 4980
29.5 550 5380
31.2 650 5290
32.8 790 4900
34.5 650 5050
36.1 640 4900
37.7 640 4940
39.4 670 5090
41.0 860 5130
42.7 940 5380
44.3 740 5330
45.9 650 5170
47.6 590 5090
49.2 580 4830
50.9 690 , 4900
52.5 690 5170
54.1 630 5050
55.8 660 5290
57.4 910 5600
59.1 1190 5650
60.7 1010 5420
62.3 960 5510
64.0 1350 5650
65.6 1290 5420
67.3 1060 5330
68.9 1050 5510
70.5 1200 5510
72.2 1180 5380
73.8 1170 5700
75.5 1180 5460
77.1 1090 5330
78.7 840 5330
80.4 780 5330
82.0 860 5460
83.7 .870 5420
85.3 870 5460
86.9 880 5460
88.6 '870 5460
90.2 840 5460
91,9 860 5420
93.5 890 5420
95.1 -.
96.8
98.4

100,1.
101.7

Depth VS Vp
(feet),. (feet/sec) (feetisec)

103.4 -

105.0
106.6
93.5
95.1
96.8
98.4
1001 .1
101.7
103.4
105.0 -.

106.6 -

108.3
109.9
111.6
113.2
114.8
116.5 -

118.1 1190 5750
119.8 1210 5700
121.4 840 5460
123.0 750 5420
124.7 840 5460
126.3 1030 5700
128.0 1350 5850
129.6 1310 5650
131.2 890 5420
132.9 720 5650
134.5 880 5950
136.2 1090 6230
137.8 1170 6290
139A4 1310 6290
141.1 1390 6010
142.7 1370 5900
144.4 1780 5700
146&0 1230 5510
147.6 970 5460
149.3 890 5510
150,9 940 5560
152.6 1250 5650
154.2 1450 5510
155,8 1080 5460
157.5 900 5600
159.1 1070 5750
160.8 1290 5900
162.4 1430 5900
164.0 1370 5650
165.7 1230 5560
167.3 1190 5600
169.0 1100 5510

Depth
(feet)

Vs

(feet/sec)
VP

(feet/sec)
4-

170.6 1030 5510
172.2 990 5510

4-
173.9 960 5460

9 4. 56
175.5 * 1060 5700
177.2 1140 5800

4580
178.8 1200 5700
180.5 1270 5600
182.1 1190 5460

4 4
183.7 1060 5330
185.4 880 5290
187.0 700 5510

188.7 860 5850
190.3 1280 6010
191.9 i440 6120
193.6 1790 6120
195.2 1380 5900
196.9 1280 5750
198.5 1340 5700
200.1 1290 5510
201.8 990 5290
203.4 890 5250
205.1 890 5290
206.7 860 5330
208.3 980 5380
210.0 1060 5420
211.6 1050 .5380
213.3 1080 5380
214.9 1080 5290
216.5 990 5210
218.2 940 5170
219.8 880 5130
221.5 820 5130
223.1 810 5090
224.7 810 5090
226.4 820 5090
228.0 880 5050
229.7 840 5050
231.3 730 5090
232.9 960 5510
234.6 1320 5950
236.2 1520 6120
.237.9 1650 6170

239.5 1630 5850
241.1 1400 5560
242.8. 1370 5650
244.4 1580 5650
246.1 1370 5600
247.7 1440 5900
249.3 1630 5850
251.0 . 1450 5650

Table 11. Boring B-405-DH, Suspension R1-R2 depths and P- and SH-wave velocities
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Depth VV
(feet) (feetlsec) (feetlsec)

252.6 1490 5560
254.3 1510 5290
255.9 1620 5170
257.6 750 5250
259.2 920 5330
260.8 1130 5600
262.5 1410 6750
264.1 1530 5700
265.8 1320 5560
267.4 1130 5380
269.0 1160 5290 ,

270.7 1170 5210
272.3 910 5250
274.0 1070 5510
275.6 1300 5510
277.2 1090 5250
278.9 790 5380
280.5 700 5560
282.2 1150 5800
283.8 1440 6010
285.4 1470 6060
287.1 1400 5850
288.7 1320 5850

290.4 1340 5950
292.0 1630 6060
293.6 1760 5850
295.3 1330 5460
296.9 1160 . 5290
298.6 1060 5250
300.2 1040 5250
301.8 1080 5290
303.5 1020 5250,
305.1 1000 5250
306.8 1050 5210
308.4 930 5090
310.0 840 5090.
311.7 980 5290
313.3 1080 5420
315.0 1080 5460
316.6 1090 5600
318.2 1210 5850
319.9 1330 5850
321,5 1380 5850
323.2 1470 5850
324.8 1540 5800
326.4 1440 5800
328.1 1410 5700
329.7 1640 5650
331.4 1470 5420
333.0 1000 5330

Depth Vý V•
(feet) (feet/sec) (feetltec)

334.7 1030 5650
336.3 1390 5850
337.9 1450 5950
339.6 1650 6120
341.2 2000 6470
342.9 2430 6350
344.5 1770 5900
346.1 1560 5800
347.8 1720 5800
349.4 1560 5750
351.1 -1470 5800
352.7 1650 5800
354.3 1600 5900
356.0 1750 5950
357.6 2220 5800
359.3 1490 5420
360.9 1260 5290
362.5 870 5600
364.2 1380 5950
365.8 1510 6120
367.5 1740 6120
369.1 1810 6060
370.7 1700 5800
372.4 1650 5750
374.0 1680 5750
375.7 1610' 5700
377.3 1580 5700
378.9 1590 5700
380.6 1560 5750

382.2. 1540 56 50
383.9 1470 5600
385.5 1480 5650
387.1 1810 , 5950
388.8 2360 6350
390.4 2540 . 6350
392.1 2540 6350
393.7 2430 6410
395.3 2120 6410
397.0 1680 6170
398.6 1430 . 6010
400.3 1470 6120
401.9 1790 6540
403.5 2060, 6600
405.2 1870 6350

.406.8 1710 5600
4085 1630 5750
41081 1460 5650

4118 1360 5600
413.4 1360 5700
41530 1490 5750

Depth V. V,
(feet) (fee sec) (feetlsec)
416.7 1540 5800
418.3 1630 5800
420.0 1460: 5850

.421.6 1360 5800
423.2 1330 5750
424.9 1490 5600
426.5 1260 5460
428.2 1050 5460
429.8 1040 5460
431.4 1070 5460
433.1 1060 5600
434.7 1050 5700
436.4 1110 5750
438.0 1310 5900
439.6 1400 6010
441.3 1310 5950
442,9 1230 5850
444.6 1380 5700
446.2 1230 5510
447.8 1030 5460
449.5 930 5460
451.1 910 5420
452.8 970 5460
454.4 1020 5510
456.0 1000 5510
457.7 1030 5420
459.3 1020 5510
461.0 970 5600
462.6 1110 5650
464.2 1130 5650
465.9- 1050 5600
467.5 1030 5650
469.2 1000 5600
470.8 1060 5650
472.4 1060 5650
474.1 1080 5750
475.7 1280 6010
477.4 1460 6010
479.0 1280 5750
480.6 1110 5700
482.3 1110 5650
483.9 1130 5600
485.6 1080 5560
487.2 1120 5650
48&9 1190 5700
490.5 1170 5700
492.1 1150 5650
493.8 1110 5650
495.4 1280 5900
497.1 1420 6010

Table 11, continued. Boring B-405-DH, Suspension Ri-R2 depths and P- and SH-wave
velocities
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Depth V. VP
(feet) (feetlsec) (feeVsec)

498.7 1190 5750

500.3 1380 5900
502,0 1750 6170.
503.6 1820 6290
505.3 1790 6290

506.9 1820 6170
508.5 1880 6170
510.2 2060 6410
511.8 2250 6230
513,5 2120 6060
515.1 2030 6170
5167 • 2020 6350
518.4 2080 6120

520.0 1820 5900

521.7 1720 5800

523.3 1790 6060
5 624,9 2020 6010
526.6 1740 5800

528.2 1540 5800
529.9 1650 5800
531.5 1710 5800

533.1 1750 5750
534,8 1750 5800

536.4 1740 5800
538.1 1790 5900

539.7 1800 6010
541,3 1880 6060

543.0 1620 5800
544.6 1250 5560

546.3 1180 5650
• 547.9 1220 5700

549.5 1190 5750

551.2 1120 5750
552.8 1200 5800
554.5 1140 5750
556.1 1160 5750
557.7 1270 5800
559.4 1320 5950

561.0 1330 6010

562.7 1320 5850
564.3 1190 5600
565.9 1130 5800
567.6 1270 5850

569.2 1320 5800

570.9 1210 5650
572.5 1230 5560
574.2 1230 5460

57548 1220 5510
577,4 1160 5700

579.1 1370 5950

Depth V, Vp
(feet) (feetlsec) (feetisec)

580.7 1560 6120

582.4 1400 6060
584.0 1280 5950
585.6 1270 6010
587.3 1290 6010
588.9 1370 6120
590.6 1480 6410
592.2 1620 6350
593.8 1470 5950

595.5 1280 5700

597.1 1380 6010
598.8 1570 6230
600.4 1800 6350
602.0 1620 6170
603.7 1420 5950

605.3 1420 6060
607.0 1450 6060

Table 11, continued. Boring B-405-DH, Suspension RI-R2 depths and P- and SH-wave
velocities
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SHN Ohb M.
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Figure 25. Boring B-405-DH upper section, Caliper, Natural gamma, Resistivity and SP
logs
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NGAM APi Cs,. CALP INCH
0.00 100_00 2.00 22.00

SP MiF'voi SPR Ohm
-100.00 100.00 0.00 50.00

CNGA CPS LON Ohm M.
0.00 100.00 0.00 50.00

SHN Ohm M.
0.00 50.00

. .. ...... . • ..... 0. 00 t. . .I. .

* -i

240.00
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Figure 26. Boring B-405-DH lower section, Caliper, Natural gamma, Resistivity and SP
logs
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Figure 27. Boring B-405-DH, Deviation Projection (dimensions in feet)
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Figure 28: Boring B-408-DH, Suspension R1-R2 P- and SH-wave velocities
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Depth Vý VO
(feet) (feetisec) (feet/sec)

3.3 420 1920
4.9 670 2190
6.6 740 2140
8.2 1000 1850
9.8 760 1980

.11.5 630 2380
13.1 660 3550
14.8 740 4440
16.4 790 4630
18.0 890 5560
19.7 1060 5050
21.3 620 4760
23.0 580 5210
24.6 710 5460
26.3 830 5290
27.9 660 5380
29.5. 610 5650
31.2 690 5700
32.8 810 5380
34.5 940 5510
36.1 940 5330
37.7 900 4980
39.4 800 5290
41,0 890 5010
42.7 900 5290
44.3 710 5090
45.9 630 4980
47.6 640 5090
49.2 620 5090
50.9 620 4940
52.5 630 5170
54.1 690 5460
55.8 850 5700
57.4 1080 5750
59.1 1170 5900
60.7 1280 5700
62.3 1320 5290
64.0 1290 5560
65.6 1300 5850
67.3 1280 5850
68.9 1040 5460
70.5 1070 5420
72.2 1280 6010
73.8 1120 5420
75.5 1070 5560
77.1 1110 6350
78.7 980 5130
80,4 880 4900
82.0 840 5560
83.7 .810 5510

Depth V. Vp
(feet) (feet/sec) jfeet/sec)
85.3 830 5460
86.9 900 5600
88.6 850 5510
90.2. 850 5420
91.9 910 5560
93.5 920 5420
95.1 900 5380
96.8 920 5460
98.4 900 5420
100.1 830 5250
101.7 890 5460
103.4 1040 5650
105.0 1200 5800
106.6 1170 6060
108.3 970 5510
109,9 940 5460
111.6 1090 5250
113.2 920 5600
114.8 870 5600
116.5 1010 5950
118.1 1070 5800
119,8 1090 5750
121.4 920 5650

123,0 840 5510
124.7 1010 5700
126.3 1320 5800
128.0 1320 5650
129.6 1000 5600
131.2 790 5600
132.9 900 5800
134.5 1210 6170
136.2 1210 6230
137.8 1220 6170
139.4 1620 6410
141.1 2270 6670
142.7 1770 6290
144.4 1900 5850
146.0 1520 6120
147.6 1660 6120
149.3 1820 6060
150.9 2560 6290
152,6 3210 7250
154.2 2220 6470
155.8 1270 5460
157.5 930 5560
159.1 1130 5850
160.8 1300 5850
162.4 1240 5700
164.0 1330 5700
165.7 1360 5650

Depth
(feet)

V.
(feetfeec)

VP
(feet/sec)

_______p
167.3 1070 5560
169.0 1020 5560

4.
170.6 1150 5600
172.2 1060 5510
173.9 920 5420

4 +
175.5 980 5600

980 5600
- I175.5177.2 1210 5850

178.8 1300 5700
180.5 1230 5600
182.1 1060 5510
183.7 970 5420
185.4 840 5420
187.0 850 5560
188.7 1100 6010
190.3 1360 6060
191.9 1330 5900
193.6 1360 5700
195.2 1430 5800
196.9 1320 5700
198.5 1130 5600
200.1 930 5420
201.1 880 5750

Table 12. Boring B-408-DH, Suspension R1-R2 depths and P- and SH-wave velocities
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Figure 29. Boring B-408-DH, Caliper, Natural gamma, Resistivity and SP logs
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Figure 30. Boring B-408-DH, Deviation Projection (dimensions in feet).
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STP COL Boring B-419-DH
Receiver to Receiver V, and VP Analysis
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Depth V,, V.

(feet) (feet/sec) (feet/sec)
3.3 470 3030
4.9 700 2900
6.6 510 2730
8.2 410 2470
9.8 560 2560

11.5 720 2820
13.1 720 3750
14.8 640 4390
16.4 980 5130
18.0 630 5560
19.7 710 5460
21.3 510 4980
23.0 630 5560
24.6 440 5130
26.3 790 4830
27.9 910 5460
29.5 850 5560
31.2 830 4900
32.8 810 5130
34.5 780 5050
36.1 740 4980
37.7 730 5130
39.4 690 5290
41.0 690 5210

42.7 740 5130
44.3 650 5050
45.9 630 5010
47.6 660 5010
49.2 610 4980
50.9 620 5170
52.5 760 5460
54.1 980 5600
55.8 1190 5800
57.4 1360 5850
59.1 1310 5700
60.7 1360 5700
62.3 1410 5700
64.0 1370 5650
65,6 1220 5600
67.3 1220 5560
68.9 1100 5700
70.5 1070 5560

72.5 1160 5600
73.8 1070 5560
75.5 1000 5460
77.1 940 5420
78.7 880 5510
80.4 890 5600
82.0 890 5510
83.7 850 5510

Depth V, V,
(feet) (feet/sec) (feet/sec)

85.3 850 5510
86.9 890 5560
88.6 890 5510
90.2 920 5460
91.9 970 5560
93.5 930 5510
95.1 900 5460
96.8 1020 5510
98.4 1020 5420

100.1 1050 5560
101.7 1140 5560
103.4 1210 5700
105.0 940 5650
106.6 950 5560
108.3 1010 5420
109.9 830 5600
111.6 910 5850
113.2 1170 5900
114.8 1210 5750
116.8 1080 5650
118.1 980 5650
120.1 760 5510
121.4 820 5510
123.0 1030 5700
124.7 1110 5800
126.3 1190 5700
128.0 980 5600
129.6 810 5560
131.2 940 5850.
132.9 1140 6060
134.5 1290 6290
136.2 1320 6120
137.8 1310 6410
139.4 1590 .6230
141.1 1470 6290
142.7 1390 6120
144.4 1560 6060
146.0 1590 5900
147.6 1460 5850
149.3 1450 5750
150.9 1480 5800
152.6 1440 5800
154.2 1260 5700
155.8 1000 5510
157.5 1000 5600
159.1 1060 5700
160.8 980 5600
162.4 1130 5750
164.0 1370 5750
165.7 1310 5650

Depth V, Vp
(feet) (feetfsee) (feet/sec)
167.3 1030 5600
169.0 960 5510
170.6 1000 5560
172.2 960 5460
173.9 910 5420
175.5 970 5560
177.2 1060 5800
178.8 1080 5700
180.5 1050 5600
182.1 960 5380
183.7 880 5250
185.4 880 5170
187.0 850 5210
188.7 800 5250
190,3 840 5330
191.9 980 5600
193.6 1040 5560
195.2 1020 5510
196.9 1080 5460
198.5 900 5380
200.1 780 5170
201.8 770 5600
202.8 810 5420

Table 13. Boring B-419-DH, Suspension R1-R2 depths and P- and SH-wave velocities
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Figure 32. Boring B-419-DH, Caliper, Natural gamma, Resistivity and SP logs
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Figure 33. Boring B-419-DH, Deviation Projection (dimensions in feet)
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STP COL Boring B-428-DH
Receiver to Receiver V. and Vp Analysis
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Figure 34: Boring B-428-DH, Suspension R1-R2 P- and SH-wave velocities
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Depth V. V,

(feet) (feet/sec) (feet/sec)
1.6 330 790
3.3 390 2490
4.9 370 2980
6.6 400 2420
8.2 460 1720
9M8 580 1390

11.5 500 1600
13A1 500 3790
14.8 640 5210
16.4 680 5210
18.0 780 5050
19.7 890 3700
21,3 480 4760
23.0 520 4390
24.6 540 3470
26.3 680 4270
27.9 740 4500
29.5 830 5750
31.2 710 5560
32.8 530 4900
34.5 520 4070
36.1 560 4900
37.7 690 5130
39.4 830 5130
41.0 510 4690
42.7 540 4900
44.3 580 5130
45.9 630 5210
47.6 670 5210

49.2 630 5050
50.9 580 5210
52.5 680 . 5560
54.1 820 5850
56.1 1080 5850
57.4 1230 6170
59.1 1370 5950
60.7 1550 6170
62.3 1430 6170

64.0 1250 5850
65.6 1430 5950
67.3 1350 5460
68.9 1350 5560
70.5 1140 .5560
72.2 750 5650
73.8 770 6170

75.5 800 5750
77.1 720 5290
78.7 750 5130
80.4 1080 5650
82.0 1280 5850

Depth V. V,
(feet) (feet/sec) (feetisec)
83.7 .1150 5650
85.3 1140 5650
86.9 1110 5290
88.6 990 5290
90.2 1010 5380
91.9 1000 5380
93.5 990 5510
95.1 1080 5510
96.8 1110 5420
98.4 1090 5510

100.1 1270 5650
101.7 1310 5420
103.4 1230 5420
105.0 980 5560
106.6 840 5950
108.3 870 5750
109.9 940 5750
111.6 910 5600
113.2 800 5330
114.8 790 5420
116.5 820 5600
118.1 890 5700
119.8 930 5600
121.4 810 5330
123.0 790 5420
124.7 910 . 5650

126.3 1190 5700
128.0 1240 5460

129.6 990 5380
131.2 640 5420
132.9 700 5650
134.5 1040 5900
136.2 1100 6060
137.8 1170 6170
139.4 1300 6010
141.1 1380 5900
142.7 1170 5750
144.4 1060 5510
146.0 1080 5510
147.6 1060 5380
149.3 980 5380
150.9 1020 5420
152.6 1170 5460
154.2 1240 5750"
155.8 1300 5750
157.5 1330 5510
159.1 960 5460
160.8 880 5650
162.4 1130 5700
164.0 1140 5700

Depth
(feet)

Depth VP
M.

(feettsec)
V.

(feetfsec)

(feet) (feet/eec) (feet/sec) I.165.7 4 4
165.7 1220 5850

167.385900167,3 1610 5900
169.0 1360 5700
169.0 57001 4
170.6 a 4
170.6 980 5510

12.256510172ý2 940 5650
173.9 910 5460
175.5 870 5420
177.2 850 5330
178.8 850 5380
180.5 880 5330
182.1 830 5560
183.7 910 5420
185.4 940 5380
187.0 890 5290
188.7 800 5170
190.3 770 5010
192.3 830 5170
193.6 950 5130
195.2 860 5170
196.9 790 5090
198.5 760 5130
200.1 670 5090
201.8 850 5170

Table 14. Boring B-428-DH, Suspension R1-R2 depths and P- and SH-wave velocities
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Figure 35. Boring B-428-DH, Caliper, Natural gamma, Resistivity and SP logs
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Figure 36. Boring B-428-DH, Deviation Projection (dimensions in feet)
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APPENDIX A

SUSPENSION VELOCITY MEASUREMENT

QUALITY ASSURANCE SUSPENSION SOURCE

TO RECEIVER ANALYSIS RESULTS
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STP COL Boring B-302-DH
Source to Receiver and Receiver to Receiver Analysis
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Figure A-I. Boring B-302-DH, R1 - R2 high resolution analysis

and S - RI quality assurance analysis P- and SH-wave data
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Depth Vý Vp
(feet) (feetisec) (feetlsec)

24.5 640 3230
26,2 610 3440
27.8 600 3960
29.4 590 4520
31.1 560 4460
32.7 510 4870
34.4 550 5230
36.0 570 5230
37.6 620 5460
39.3 660 5550
40.9 680 5280
42.6 710 5280
44.2 730 5100
45,8 750 5190

47.5 760 5360
49.1 770 5360
50.8 770 5650
52.4 800 5460
54,0 840 5360
55,7 870 5650
57.3 920 5500
59.0 980 5500
60.6 1030 5650
62.2 1180 5920
63.9 1220 5920
65.5 1290 5810
67.2 1220 5650
68.8 1280 5750
70.5 1020 5810
72.1 910 5650
73.7 820 5190
75.4 820 5190
77.0 820 5550
78.7 890 5550
80.3 910 5460
81.9 960 5650
83.6 960 5650
85.2 990 5600
86.9 1020 5550
88.5 1020 5810
90.1 1020 5550
91.8 1000 5550
93.4 1000 5550
95.1 970 5550
96.7 920 5500
98.3 880 5500

100.0 810 5500
101.6 790 5320
103.3 790 5320
104.9 790 5500

Depth VV
(feet) (feetlsec) (feet/sec)
106.5 740 5460
108.2 780 5500
109.8 910 5550
111.5 970 5810
113.1 1090 5920

15.1 1170 5970
116.4 1170 5920
118.0 1030 5750
119.7 1030 5750
121.3 1030 5810
122.9 1040 5750
124.6 1080 5860
126.2 1100 5920
127.9 1080 5750
129.5 1040 5750
131.1 1050 5750
132.8 1100 6090
134.4 1230 6270
136.1 1360 6360
137.7 1480 6360
139.3 1510 6700
141.0 1520 6590
142.6 1470 6300
144.3 1390 6120
145.9 1390 5940
147.6 1320 5940
149,2 1220 5860
151.2 1220 5940
152.5 1220 5940
154.1 1210 5730
155.8 1190 5680
157.4 1190 5700
159.0 1200 5680
160.7 1280 5810
162.3 1380 5830
164.0 1520 6030
165.6 1610 5810
167.2 1540 5780
168.9 1470 5810
170.5 1380 5630
172.2 1380 5630
173.8 1380 5480
175.4 1330 5190
177.1 1340 5550
178.7 1340 5580
180.4 1320 5550
182.0 1280 5500
183.6 .1280 5530
185.3 1320 5460
186.9 1260 5480

Depth V. V.
(feet) (feettsec) (feet/sec)
188.6 1140 5430
190.2 1020 5300
191.8 930 5300
193.5 890 5080
195,1 880 5060
196.8 870 5100
198.4 850 5040
200.0 840 5230
201.7 840 5100
203.3 880 5280
205.0 1030 5480
206.6 1250 5750
208.2 1510 5940
209.9 1850 6210

Table A-I. Boring B-302-DH, S - R1 quality assurance analysis P- and SH-wave data

GEOVision Report 6533-01 vol 1 of 2 STP COL Boring Geophysical Logging rev a2 2/22,'2007 Page 82 of 404



MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

Project 5050-06-0496
February 26, 2007

STP COL Boring B-305-DHA
Source to Receiver and Receiver to Receiver Analysis
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Figure A-2. Boring B-305-DHA, R1 - R2 high resolution analysis

and S - R1 quality assurance analysis P- and SH-wave data
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Depth V. Vp
(feet) (feetisec) (feet/sec)

6.5 420 1260
8.1 440 1310
9.8 500 1470
11.4 550 1920
13.0 630 2350
14.7 690 3910
16.3 730 4280
18.0 790 4650
19.6 790 4590
21.2 790 4460
22.9 800 5100
24.5 810 4620
26.2 810 4690
27.8 830 4690
29.4 830 4760
31.1 820 5230
32.7 900 5060
34.4 940 4980

36.0 .950 4910
37.6 960 4870
39.3 950 5830
40.9 940 5130
42.6 910 5530
44.2 940 5250
45.8 840 5430
47.5 830 5360
49.1 790 5460
50.8 760 5410
52.4 660 5580
54,0 950 5780
55.7 1020 5750
57.3 1020 5830
59.0 1000 5890
60.6 .940 6030
62.2 940 5890
63.9 980 5940
65.5 1070 5830
67.2 1150 5750
68.8 1250 5830
70,5 1240 5500
72.1 1240 5430
73,7 1210 5480
75.4 1150 5410
77.0 1110 5530
78.7 1060 5280
80.3 1060 5650
81.9 1020 5430
83.6 950 5020
85.2 890 5100
86.9 980 5360

Depth V, V,
(feet) (feetisec) (feettsec)
8.5 1000 5320
90.1 1020 5360
91.8 1040 6090
93.4 1090 6030
95.1 1010 5460
96.7 980 5150
98.3 950 5190

100.0 990 5150
101.6 1010 5480
103.3 1120 5460
104.9 1430 5730
106.5 1450 5860
108.2 1380 6560
109.8 1250 7150
111.5 1100 5860
113.1 970 5100
114.7 990 4690
116.4 1020 4890
118.0 1020 5320
119.7 1060 5430
121.3 1060 5530
122,9 1030 5530
124.6 1110 5480
126.2 1150 5730
127.9 1110 5680
129,5 1110 5630
131.1 1110 5750
132.0 1150 5600
134.4 1160 5680
136.1 1250 5580
137.7 1290 5750
139.3 1440 5730
141.0 1510 5730
142.6 1530 5750
144.3 1580 5780
145.9 1510 5830
147.6 1390 5650
149.2 1250 5730
150.8 1250 6030
152.5 1250 6030
154.1 1250 5940
155,8 1360 5970
157.4 1380 6030
159.0 1360 5780
160.7 1360 5680
162.3 1320 5460
164.0 1270 5430
165.6 1110 5430
167.2 1250 5430
168.9 1270 5460

Depth
(feet)

VS

(feet/sec)
Vp

(feetsec)

170.5 1340 5480
--- '-1~

172.2 1340 5600
130-60

173.8 1360 5600
175.4 1380 5630

+ 4
177.1 1320 5600
178.7 1270 5780

'p i
180.4 1160 5630

182.0 1000 5430
4-0 43

183.6 900 5360
185.3 860 5430

4 +
186.9 850 5390

85 539
188.6 850 5410
190.2 860 5410
191.8 890 5410
193.5 900 5360
195.1 940 5300
196.8 960 5360
198.4 1000 5280
200.0 920 5020
201.7 890 5130
203.3 810 5250
205.0 790 5210
206.6 820 5210
208.2 870 5360
209.9 1000 5750
211.5 1150 5920
213.2 1360 6240
214.8 1660 6360
216.4 1660 6360
218.1 1610 6150
219.7 1550 6090
221.4 1530 6030
223.0 1440 5890
224.7 1380 5920

226.3 1340 5860

227,9 1360 5750
229.6 1340 5810
231.2 1290 5860
232.9 1270 6030
234.5 1250 6030
236.1 1250 6000
237.8 1220 5890
239.4 1240 5730
241.1 1240 5460
242.7. 1150 5460
244.3 1120 5500
246.0 1290 5630
247.6 1290 5630
249.3 1290 5600
250.9 1220 5430

Table A-2. Boring B-305-DHA, S - R1 quality assurance analysis
P- and SH-wave data
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Depth V. Vr
(feet) (feet/sec) (feet/sec)

252.5 1130 5430
254.2 1070 5340
255.8 990 5340
257.5 950 5280
259.1 910 5360
260.7 940 5360
262.4 1000 5410
264.0 1110 5460
265.7 1290 5750
267.3 1340 5600
268.9 1250 5550
270.6 1100 5340
272.2 930 5130
273.9 1010 5390
275.5 940 5410
277.1 930 5550
278.8 1050 5580
280.4 1020 5550
282.1 1070 5630
283.7 1270 5860
285.3 1480 6180
287.0 1610 6210
288.6 1750 6120
290.3 1850 6060
291.9 1660 6180
293,5 1580 5860
295.2 1360 5860
296.8 1210 5680
298.5 1100 5650
300.1 1080 5530
301.8 1070 5460
303.4 1080 5460
305.0 1050 5550

* 306.7 1040 5340
308.3 1060 5300
310.0 1030 5230
311.6 1070 5360
313.2 1120 5410
314.9 1160 5500
316.5 1250 5750
318.2 1340 5970
319.8 1480 6180
321.4 1610 6240
323.1 1780 1 6240
324.7 1780 6120
326.4 1690 6180
328,0 1480 5890
329.6 1420 5680
331.3 1340 5700
332,9 1150 5580

Depth V. V,
(feet) (feet/sec) (feetisec)
334.6 1100 5580
336.2 1160 5530
337.8 1210 5630
339.5 1250 5890
341.1 1460 6030
342.8 1590 6330
344.4 1590 6060
346.0 1550 6120
347.7 1520 6060
349.3 1510 6180
351.0 1520 6300
352.6 1470 6330
354.2 1470 6270
355.9 1470 6430
357.5 1510 6460
359.2 1570 6490
360.8 1640 6490
362.4 1700 6430
354.1 1670 6300
365.7 1660 6150
367.4 1590 5940
369.0 1570 5970
370.6 1570 5970
372.3 1590 5970
373.9 1590 5970
375.6 1590 5940
377.2 1590 5920
378.9 1590 6030
380.5 1570 5860
382.1 1520 5830
383.8 1540 5830
385.4 1520 5830
387.1 1450 5830
388.7 1380 5700
390.3 1420 5780
392.0 1430 5940
393.6 1570 5810
395.3 1640 5890
396.9 1760 6030
396.5 1990 6180
400.2 1870 6210
401.8 1740 6180
403.5 1640 6180
405,1 1470 6150
406.7 1390 6090
408.4 1380 6060
410.0 1390 5940
411.7 1440 5940
413.3 1470 5940
414.9 1510 5890

Depth
(feet)

Vs
Ift~llr'

Vp

(feet/eec)
416.6 1520 5970
418.2 1540 5920
419.9 1560 5940

421.5 1570 5940
423.1 1560 5890
424.8 1520 6030
426.4 1340 5890
428.1 1230 5780
429.7 1140 5780
431.3 1070 5600
433.0 1090 5680
434.6 1060 5700
436.3 1030 5630
437.9 1000 5600
439.5 970 5460
441.2 920 5630

442.8 890 5580
444.5 890 5580
446,1 870 5550
447.7 860 5360
449.4 860 5460
451.0 950 5680
452.7 1090 5860
454.3 1310 5860
456.0 1410 5860
457.6 1440 5970
459.2 1360 5920
460.9 1340 5830
462.5 1360 5860
464.2 1430 5920
465.8 1510 5920
467.4 1530 6000
469.1 1530 . 6150
470.7 1,370 5920
472.4 1200 5780
474.0 1110 5500
475.6 1060 5430
477.3 1040 5580

Table A-2, continued. Boring B-305-DHA, S - R1 quality assurance analysis
P- and SH-wave data
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STP COL Boring B-308-DH
Source to Receiver and Receiver to Receiver Analysis
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Figure A-3. Boring B-308-DH, R1 - R2 high resolution analysis

and S - R1 quality assurance analysis P- and SH-wave data
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Depth Vý Vr
(feet) (feet'sec) (feettsec)

8.1 460 1430
9.8 390 1710

11.4 370 1880
1310 390 2290
14.7 400 3210
16,3 470 3660
18.0 610 3580
19,6 740 4190
21.2 910 4490
22.9 1090 4620
24.5 1090 4690
26,2 850 5060
27T8 710 5230
29,4 570 5230
31.1 540 5230
32.7 590 5150
34,4 630 5320
36,0 730 5500
37.6 710 5410
39.3 660 5280
40.9 650 5280
42.6 690 5320
44.2 720 5320

45.8 800 5360
47.5 770 5410
49.1 770 5460
50.8 780 5360
52.4 850 5600
54.0 920 5600
55.7 890 5460

57.3 930 5500
59.0 930 5500
60.6 890 5460
62.2 960 5600
63.9 1100 5650
65.5 1160 5600
67.2 1220 5600
68.8 1290 5650
70,5 1200 5500
72.1 1140 5500
73.7 1110 5430
75.4 1030 5410
77.0 960 5410
78.7 980 5410
80.3 980 5360
81.9 980 5390
83.6 990 5390
85.2 980 5390
86.9 970 5390
88.5 960 5430

Depth Vý V,
(feet) (feetlsec) (feet/see)
90.1 940 5480
91.8 920 5530
93.4 920 5480
95.1 920 5460
96.7 910 5460
98,3 920 5430

100.0 930 5430
101.6 920 5410
103.3 920 5390
104.9 920 5340
106.5 920 5390
108.2 930 5500
109.8 1000 5580
111.5 1080 5730
113.1 1160 5860
114.7 1200 5860
116.4 1120 5920
118.0 .1050 5730
119.7 980 5650

121.3 960 5630
122.9 970 5630
124.6 1110 5780
126.2 1170 5750
127.9 1180 5810
129.5 1160 5750
131.1 1140 5890
132.8 1140 6000
134.4 1140 6060
136.1 1140 6090
137.7 1170 6090
139.3 1210 6000
141.0 1210 5970
142.6 1170 5780
144.3 1110 5730
145.9 1090 5530
147.6 1160 5580
149.2 1310 5810
150.8 1500 6090
152.5 1690 6180
154.1 1850 6180
155.8 1620 5920
157.4 1460 5780
159.0 1420 5810
160.7 1360 5750
162.3 1320 5780
164.0 1280 5780
165.6 1250 5750
167.2 1220 5780
168.9 1140 5550
170.5 1070 5550

Depth V, V,
(feet) (feet/Seec) (feetisec)

172.2 1080 5630
173.8 1120 5600
175.4 1170 5680
177.1 1280 5810
178.7 1260 5730
180.4 1180 5650
182.0 1090 5580
183.6 980 5480
185.3 930 5320
186.9 890 5300
188.6 870 5300
190.2 880 5280
191.8 890 5320
193.5 . 900 5280

195.1 920 5300
196.8 930 5280
198.4 940 . 5250

200.0 920 5320
201.7 880 5280
203.3 830 5190
205.0 790 5210
206.6 790 5190

Table A-3. Boring B-308-DH, S - R1 quality assurance analysis
P- and SH-wave data
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STP COL Boring B-319-DH
Source to Receiver and Receiver to Receiver Analysis
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Figure A-4. Boring B-319-DH, R1 - R2 high resolution analysis

and S - RI quality assurance analysis P- and SH-wave data
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Depth Vý V,
(feet) (feet/sec) (feet/sec)

6.5 400 1330
8.1 450 1460
9.8 470 1740

11A4 490 1900
13.0 510 2490

1437 520 2780
16.3 540 3860
18.0 550 3770
19.6 570 4010

.21.2 600 4060
22.9 650 4520
24.5 760 4400
26.2 890 4450
27.8 740 4720
29.4 680 4910
31.1 640 4690
32.7 700 5060
34.4 750 5100
36.O 750 5230
37.6 760 5210
39.3 760 5300
40.9 730 5390
42.6 760 5080
44.2 770 5280
45.8 780 5190
47.5 790 5320
49.1 810 5630
50.8 950 5600
52.4 980 5650
54.0 970 5730
55.7 970 5580
57.3 970 5580
59.0 970 5530
60.6 970 5630
62.2 1060 5700
63.9 1100 5630
65.5 1150 5650
67.2 1200 5580
68.8 1180 5530
70.5 1080 5300
72.1 1040 5390
73.7 1000 5300
75.4 990 5340
77.0 960 5480
78.7 1010 5500
80.3 1010 5500
81.9 990 5480
83.6 1060 5430
85.2 1060 5410
86.9 1010 5390

Depth ,V
(feet) (feet/see) (feet/see)

88.5 1040 5550
90.1 1050 5340
91.8 1040 5460
93.4 1050 5210
95.1 1030 5500

96.7 1040 5500
98.3 .1030 5530

100.0 1040 5580
101,6 1030, 5630
103.3 1040 5700
104.9 1050 5700
106.5 1010 5650
108.2 990 5730
109.8 970 5750
111.5 0100 5920
113.1 1060 5920
114.7 1150 5830
116.4 1180 5890
1 .0 1150 5860
119.7 1070 5730
121.3 1100 5860
122.9 1180 5890
124.6 1300 5810
126.2 1160 5810
127.9 1080 5680
129.5 1130 5830
131.1 1220 5830
13238 . 1460 5920
134.4 1480 5890
136.1 1410 5940,
137,7 1390 5890
139.3 1390 6000
141.0 1340 5970
142,6 1340 5890
144.3 1290 5680
145.9 1200 5430
147.6 1180 5530
149,2 1120 5460
150.8 1080 5410
152.5 1100 5190
154.1 1180 5430
155.8 1290 5530
157.4 1360 5550
159.0 1460 5530
160.7 1450 5650
162.3 1360 5630
164.0 1250 5650
165.6 1170 5580
167.6 1100 5530
168.9 . 1030 5460

Depth i(feet)
v, I

(feet/sec)l
V,

(feet/see)

170.5 1000 5460
172.2 1000 5530
172.2 1000 5530173.8 1040 5650
173.8 1040 5650
175.4 

5650

177.1 
1170 

5650175.4 1110 5650
177.1 1170 5650
178:7 1180 5630

1 I
180.4 1130 5~630
182.0 1060 5550
183.6 980 .5550
185.3 930 5480
186.9 900 5430
188.6 890 5390
190.2 920 5480
191.8 990 5340
193,5 1090 5410
195.1 1110 5410
196.8 1080 5410
198.4 1060 5300
200.0 990 5190
201.7 910 5170
203.3 840 5130
205.0 820 5190
206.6 840 5100

Table A-4. Boring B-319-DH, S - R1 quality assurance analysis P- and SH-wave data
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STP COL Boring B-328-DH
Source to Receiver and Receiver to Receiver Analysis
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Figure A-5. Boring B-328-DH, .R - R2 high resolution analysis

and S - RI quality assurance analysis P- and SH-wave data
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Depth vs v,
(feet) (feetiseo) (feetisea)

81 400 1820
9.8 410 2780
11.4 430 3400
13.0 440 4520
14.7 450 5320
16.3 480 4950
18.0 530 5100
19.6 560 5020
21.2 590 5100
22.9 620 5100
24.5 690 5190
26.2 780 5060
27.8 870 5100
29.4 900" 5150
31.1 940 5190
32.7 980 5150
34.4 980 5190
36.0 - 990 5230
37.6 970 5360
39.3 910 5460
40.9 800 5280
42.6 740 5280
44.2 670 5280
45.5 650 5280
47.5 660 5280
49.1 670 5280
50.8 690 5320
52.4 . 750 5360
54.0 .800 5500

55.7 860 5410
57.3 890 5360
59.0 920 5550
60.6 940 5550
62.2 990 5550
63.9 1070 5600
65.5 1160 5680
67.2 1280 5550
68.8 1260 5600
70.5 1220 5680
72.1 1140 .5480
73.7 1060 5430
75.4 1000 5430
77.0 940 5430
78.7 1000 5430
80.3 1040 5410
81.9 1050 5480
83.6 1070 5480
85.2 1090 5480
86.9 1110 5480
88,5 1100 5530

Depth V. V,
(feet) (feet/sec) (feetisec)

90.1 1060 5480
91,8 950 5480
93.4 910 5480
95.1 860 5360
96.7 840 5390
98.3 840 5390

100.0 910 5550
101.6 940 5580
103.3 980 5600
104.9 1000 5630
106.5 1020 5460
108.2 1040 5550
109.8 1060 5700
111.5 930 5580
113.1 990 5460
114.7 1030 5730
116.4 1070 5810
118.0 1070 5750
119.7 1000 5750
121.3 950 5430
122.9 1000 5730
124.6 1080 5750
126.2 1240 5750
127.9 1420 5830
129.5 1400 5780
131.1 1260 5780
132.8 1180 5650
134.4 1130 5730

.136.1 1100 5680
137.7 1190 5830
139.3 .1320 5860
141.0 1390 5830
142.6 1510 6030
144.3 1430 5970
145.9 1340 5780
147.6 1170 5650
149.2 1110 5500
150.8 1070 5460
152.5 920 5360
154.1 . -910 5390
155.8 870 5280
157.4 860 5280
159.0 860 5230
160.7 870 5280
162.3 890 5390

'64.0 880 5460
165.6 1100 5460
167.2 1320 5650

168.9 1190 5500
170.5 1050 5500

Depth
(feet)

Vs
(feet/sec)

Vp
(feetsec)

i ~
172.2 1040 5460
173.8 1030 5430

+ 4-
175:4 1010 5500
177.1 1040 5650
178.7 1040 5500

4. +
180.4 1050 5500

1050 5500
182.0 1060 5500
183.6 1050 5430
185.3 1040 5460
186.9 1000 5460
188.6 990 5390
190.2 950 5390
191.8 930 5300
193,5 930 5300
195.1. 940 5300
196.8 980 5320
198.4 1070 5550
200.0 1140 5600
201.7 1150 5730
203.3 1070 5600
205.0 930 5460
206.6 840 5280
208.2 830 5250
209:9 880 5460

Table A-5. Boring B-328-DH, S - R1 quality assurance analysis P- and SH-wave data
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STP COL Boring B-402-DH
Source to Receiver and Receiver to Receiver Analysis
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Figure A-6. Boring B-402-DH, R1 - R2 high resolution analysis

and S - R1 quality assurance analysis P- and SH-wave data
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Depth VP V,
(feet) (feet/sec) (feet/sec)

8.1 510 1620
9.8 560 1760
11.4 670 2900
13.0 720 3770
14.7 770 4460
16.3 780 4590
18.0 '780 4590
19.6 800; 4400
21.2 770 4340
22.9 760 4400
24.5 730 3860
26.2 710 4140
27.8 720 4430
29.4 650 4760
31.1 660 4800
32.7 670 5020
34.4 710 5130
36.0 760 5130
37.6 810 4950
39.3 600 5040
40.9 780 5060
42.6 760 5300
44.2 760 5170
45.8 740 5130
47.5 700 5020
49.1 730. 4950
50.8 780 5060
52.4 850 5190
54.0 940 5360.
55.7 1120 5550
57.3 1300 5580
59.0 1440 5860
60.6 1440 5920
62.2 1410 5700
63.9 1310 5730
65.5 1220 5500
67.2 1210 5580
68.8 1160 5580
70.5 1160 5630
72.1 1130 5480
73.7 1110 5390
75.4 1080 5480
77.0 1020 5480
78.7 1000 5500
80.3 950 5410
81.9 920 5480
83.6 900 5500
85.2 860 5460
86.9 870 5430
88.5 870 5500

Depth Va V,
(feet) (feet/sec) (feetsec)
90.1 870 5480
91.8 870 5480
93.4 890 5530
95.1" 910 5430
96.7 930 5500
98.3 910 5410
100.0 870 5340
101.6 820 5230
103.3 770 5170
104.9 730 5230
106.5 730 5280
108.2 740 5340
109.8 760 5580
111.5 790 5580
113.1 860 5580
114.7 930 5700
116.4 1010 5830
118.0 1040 5750
119.7 990 5730
121.3 950 5650
122.9 1000 5630
124.6 1040 5700
126.2 1010 5730
127.9 990 5580
129.5 950 5650
131.1 960 5580
132.8 1000 5550
134.4 11 130 5830.
136.1 1320 6150
137.7 1440 6270
139.3 1540 6240
141.0 1530 6120
142.6 1380 5890
144.3 1250 5650
145.9 1130 5480
147.6 1010 5410
149.2 930 5390
150.8 990 5430
152.5 1040 5680
154.1 1130 5650
155.8 1210 5890
157.4 1320 5890
159.0 1340 5750
160.7 1340 5750
162.3 1290 5730
164.0 1300 5600
165.6 1300 5580
167.2 1290 5650
168.9 1260 5630
170.5 1250 5630

Depth V• Vp

(feet) (feet/sec) (feet/sec)

172.2 1250 5750
173.8 1260 5780
175.4 1300 5750
177.1 1240 5700
178.7 1170 5550
180.4 1070 5530
182.0 1040 5550
183.6 1090 5630
185.3 1200 5860
186.9 1340 5970
188.6 1380 6090
190.2 1440 5940
191.8 1430 6000
193.5 1370 5830
195.1 1380 5830
196.8 1320 . 5680
198.4 1270 5650
200.0 1220 5530
201.7 1190 5480
203.3 1130 5460
205.0 1100 5390
206.6 1100 5360

Table A-6. Boring B-402-DH, S - R1 quality assurance analysis P- and SH-wave data
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STP COL Boring B-405=DH
Source to Receiver and Receiver to Receiver Analysis
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Figure A-7. Boring B-405-DH, R1 - R2 high resolution analysis

and S - R1 quality assurance analysis P- and SH-wave data
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Depth V. v,
(feet) (feetlsec) (feetisec)

262 4650
27.8 4800
29A4 4800
31.1 620 4910
32.7 590 5020
34.4 590 4950
36.0 610 5020
37,6 660 5050
39.3 760 5150
40.9 850 5320
42.6 880 5300
44.2 850 5170
45.8 680 5060.
47.5 650 5130
49,1 650 5130
50.8 690 5190
52.4 710 5130
54.O 770 5340
55.7 860 5360
57.3 970 5340
59.0 1150 5550
60M6 1210 5530
62.2 1260 5430
63.9. 1280 5390
65.5 1230 5390
67.2 1230 5360
68.8 1180 5340
70.5 1170 53§0
72.1 1110 5390
73.7 1050 5340
75.4 1000 5340
77.0 950 5340
78.7 930 5360
80.3 910 5410
81.9 900 5390
83.6 900 5500
85.2 910 5500
86.9 920 5480
88.5 940 5500
90.1 970 5550
91.8 970 5600
93.4 970 5460
95.1 950 5500
96.7 940 5500
98,3 880 5430

100.0 -

101.6 -

103.3 -

104.9 -

106.5 -

Depth V. V,
(feet) (feet/sec) (feetlsec)
108.2
109.8
111.-5
98.3 _ _-

100.0 -
101.6
103.3
104.9
106.5
108.2
109.8
111.5
113.1
114.7
116.4
118.0
119.7
121.3
122.9 1000 5360
124.6 1000 5360
126.2 1120 5360
127.9 960 5360
129.5 980 5230
131.1 980 5360
132.8 960 5410
134.4 980 5630
136,11 1140 5860
137.7 1300 5940
139.3 1370 5920
141.0 1400 5970
142.6 1130 5810
144.3 990 5830
145.9 960 5460
147.6 950 5360
149.2 950 5410
150.8 960 5360
152.5 990 5430
154.1 1120 5410
155.8 1160 5410
157.4 1190 5550
159.0 1230 5650
160.7 1270 5750
162.3 1300 5650
164.0 , 1270 5700
165.6 1190' 5630
167.2 1100 5410
168.9 1090 5410
170.5 1010 5360
172.2 990 5460
173.8 1000 5530

Depth
(feet)

Vf
(feettsec)

Vs
(feet/sec)

175.4 1040 5550
177.1 1040 5580
178.7 1000 5530
180.4 960 5530
182.0 880 5480
183.6 880 5340
185.3 910 5300
186.9 940 5480
188.6 1000 5750
190.2 1130 5940
191.8 1390 6000
193.5 1460 6030
195.1 1500 6000
196.8 1370 5810
198.4 1240 5580
200.0 1100 5500
201.7 1020 5360
203.3 950 5250
205.0 950 5230
206.6 1030 5250
208.2 1090 5300
209.9 1190 5390
211.5 1210 5430
213.2 1120 5280
214.8 1050 5210
216.4 960 5210

.218.1 880 5150
219.7 830 5060
221.4 800 5060
223.0 770 5130
224.7 760 5020
226.3 750 5020
227.9 780 5020
229.6 830 5020
231.2 910 5170
232.9 1020 5480
234.5 1170 5780
236.1 1530 6030
237.8 1500 5890
239.4 1480 5700
241.1 1480 5600
242.7 1360 5530
244.3 1480 5580
246.0 1520 5700
247.6 1460 5580
249.3 1410 5700
250.9 1250 5680
252.5 1130 5500
254.2 1;060 5320
265.8 ., 980 5190

Table A-7. Boring B-405-DH, S - R1 quality assurance analysis P- and SH-wave data
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Depth P
(feet) (feetlsec) (feet/sec)

257.5 980 5230
259.1 990 5320
260.7 990 5410
262.4 1390 5580
264.0 1400 5580
265.7 1280 5550
267.3 1200 5410
268.9 980 5230
270.6 1030 5170
272.2 1130 5300
273.9 1020 5210
275.5 940 5230
277.1 940 5210
278,8 970 5170
280.4 1020 5340
282.1 1210 5750
283.7 1380 5750
285.3 1550 5830
287.0 1590 5810
288.6 1630 5890
290.3 1600 6000
291.9 1560 5920
293.5 1470 5730
295.2 1310 5550
296.8 1170 5410
298.5 1060 5280
300.1 1010 5210
301.8 980 5170
303.4 . 990 5230
305.0 960 5190
306.7 960 5130
308.3 980 5060
310.0 1000 5170
311.6 1040 5280
313.2 1080 5300
314.9 1140 5410
316.5 1190 5580
318.2 1270 5650
319.8 1380 5750
321.4 1480 5810
323.1 1570 5890
324.7 1620 5810
326.4 1520 5890
328.0 1430 5650
329.6 1230 5650
331.3 1220 5530
332.9 1240 5580
.334.6 1230 5580
336.2 1320 5750
337.8 1550 6030

Depth Vp
(feet) (feet/sec) (feetisec)
339.5 1700 6270
341.1 1760 6270
342.8 1820 6240
344.4 1810 6240
346.0 1720 6060
347.7 1660 6030
349.3 1590 5940
351.0 1500 5810
352.6 1500 5830
354.2 1570 5780
355.9 1370 5750
357.5 1270 5680
359.2 1210 5530
360.8 1170 5530
362.4 1110 5680

364.1 1200 5940
365.7 1410 6300
367.4 1710 6330
369.0 1700 6120
370.6 1680 6060
372.3 1620 5970
373.9 1600 5890
375.6 1560 5890
377.2 1530 5860
378.9 1530 5890
380.5 1520 5890

•382.1 1520 5830

383.8 1590 5830
385.4 1730 5890
.387.1. 2010 6150
388.7 2290 6180
390.3 2630 6390
392.0 2580. 6530
393.6 2290 6360
395.3 1980 6270
396.9 1700 6270
398.5 1670 6240
400.2 1720 6390
401.8 1880 6330
403.5 1870 6390
405.1 1810 6330
406.7 1630 6150
408.4 1490 5890
410.0 1430 5780
411.7 1420 5730
413.3 1400 5830
414.9 1440 5830
416.6 1440 5780
418.2 1500 5830
419.9 1480 5810

Depth
(feet), (feet/sec)

VP

(feet/seca
421.5 1400 5830
423.1 1190 5780
424.8 1080 5580

100 58
426.4 1060 5410

1* P
428.1 990 5250

4 4
429.7 940 5340

94- 5340- --

431.3 920 5360
433.0 980 5430
434.6 1080 5430
436.3 1180 5650
437.9 1220 5830
439.5 1410 5890
441.2 1440 5860
442.8 1290 5830
444.5 1180 5650
446.1 1100 5550
447.7 1040 5550
449.4 980 5460
451.0 920 .5360
452.7 910 5360
454.3 920 5360
456.0 960 5460
457.6 1020 5410
459.2 1060 5410
460.9 1070 5430
462.5 1070 5580
464.2 1080 5480
465.8 1070 5460
467.4 1050 5410
469.1 1060 5360
470.7 1100 5530
472.4 1180 5630
474.0 1300 5780
475.6 1300 5810
477.3 1370 5750
478.9 1370 5830
480,6 1260 5530
482,2 1180 5550
483.8 1190 5530
485.5 1190 5580
487.1 1220 5580
488.8 1250 5630
490.4 1310 5650
492.0 1340 5680
493.7 1370 5680
495.3 1420 5750
497.0 1480 5700
498.6 1560 5940
500.2 1670 6120
501.9 1820 6300

Table A-7, continued. Boring B-405-DH, S - R1 quality assurance analysis
P- and SH-wave data
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Depth Vý V,
(feet) (feetfsec) (feetisec)
503.5 1890 6330
505.2 1940 6460
506.8 1980 6430
508.4 2120 6430
510.1 2130 6460
511.7 2040 6430
513.4 1900 6430
515.0 1910 6430
516.6 1670 6360
518.3 1850 6360
519.9 1810 6270
521.6 1770 6210
523.2 1750 5970
524.8 1680 5920
526.5 1680 5940
528.1 1640 5830
529.8 1660 5940
531.4 1680 6030
533.1 1720 5860
534.7 1740 5970
536.3 1790 6060
538&0 1770 6060
539.6 1770 6030
541.3 1720 5920
542,9 1590 5830
544.5 1420 5830
546.2 1290 5750
547.8 1230 5650
549.5 1220 5580
551.1 1220 5580
552.7 1230 5650
554.4 1230 5700
556.0 1250 5700
557.7 1270 5750
559.3 1270 5810
560,9 1300 5830
562.6 1300 5810
564.2 1300 5750
565.9 1300 5780
567.5 1310 5780
569.1 1310 5650
570.8 1310 5700
572.4 1320 5650
574.1 1320 5550
575.7 1390 5680
577.3 1460 5700
579.0 1510 5860
580,6 1540 6090
582.3 1530 6090
583.9 1460 6030

Depth Vý V,
(feet) (feet/sec) (feetlsec)
585.5 1460 6060
587.2 1480 6060
588.8 1530 6210
590.5 1590 6390
592.1 1610 6210
593.7 1610 6150
595.4 1590 6150
.597.0 1630 6180

598.7 1700 6210
600.3 1700 6330
601.9 1630 6270
603.6 1540 6180
605.2 1520 6270
606.9 1530 6030
608.5 1570 6240
610.1 1610 6120
611 .8 1670 6270

Table A-7, continued. Boring B-405-DH, S - RI quality assurance analysis
P- and SH-wave data
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STP COL Boring B-408-DH
Source to Receiver and Receiver to Receiver Analysis
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Figure A-8. Boring B-408-DH, RI - R2 high resolution analysis

and S - R1 quality assurance analysis P- and SH-wave data
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Depth V, . V,
(feet) (feet/sec) (feet'sec)

8.1 600 1470
9.8 530 1880

11.4 590 2330
13.0 640 2880
14.7 650 3560
16.3 690 4520
18.0 690 4650
19.6 680 4620
21.2 660 5100
22.9 630 5020
24.5 560 4800
26.2 560 4950
27.8 600 4870
29.4 660 4650
31.1 670 4760
32.7 760 4910
34.4 790 -. 5020
36.0 800 4850
37.6 800 5020
39.3 820 4800
40.9 770 4980.

42.6 760 5020
44.2 720 4930
45.8 670 4930
47.5 630 5130
49:1 610 5100
50.8 640 5060
52.4 700 7280
54.0 840 5190
55.7 930 5390
57.3 1220 5650
59.0 1380 5650
60.6 1380 5600
62.2 1280 5680
63.9 1270 5550
65.5 1210 5480
67.2 1190 5700
68.8 1170 5460
70.5 1110 5320
72.1 1110 5360
73.7 1080 5390
75.4 1050 5390
77.0 990 5480
78.7 970 5480
80.3 920 5460
81;9 890 .5390

83.6 890 5550
85.2 870 5550
86.9 . 870 5480
88.5 900 5460

Depth V. P
(feet) (feet/sec) (feetisec)

90.1 910 5430
91.8 950 5430
934 960 5410
95.1 950 5390
96.7 930 5390

98.3 . 900 5320
100.0 920 5390
101.6 940 5390
103.3 960 55500
104.9 1000 5600
106.5 1020 5390
108.2 1020 5390
109.8 960 5550
111.5 930 5480
113.1 990 5550

'114.7 990 5410
116.4 .990 5650
118.0 1000 5830
119.7 990" 5650
121.3 980 5600
122.9 1020 5650
124.6 1070 5650
126.2 1070 5650
127.9 1060 5550
129,5 " 1030 5600
131.1 1000 5750
132.8 1000 5700
134.4 1140 5860

.136.1 1390 6430
137.7 1570 6590
139.3 1730 6590
141.0 1920 6770
142.6 1900 6490
144.3 1850 6360
145.9 1870 6150
147.6 1970 6490
149.2 2450 6530
150.8 2830 6840
152.5 2150 6840
154.1 1710 6490
155.8 1400 6000
157.4 1280 5780
159.0 1160 5810
160.7 1260 5860
162.3 1340 5860
164-0 1310 -. 5830
165.6 1230 5780
167.2 1190 5600
168.9 1110 5650
170.5 1080 5600

Depth 0V VP
(feet) (feet/sec) (feetlsec)
172.2 1090 5600
173.8 .1080. 5650
175.4 1130 5700
177.1 1190 5780
178,7 1210 5750
180.4 1120 5750
182.0 1000 5530
183.6 930 5500
185.3 990 5530

186.9 1040 5750
188&6 1150 5650
190.2 1390 6030
191,8 1610 5920
193.5 1620 5920
195.1 1530 5920
196.8 1430 5810
198.4 1200 5550
200.0 1080 5460
201.7 1010 5550
203.3 1010 5500
205.0 1090 5530
2060 1150 5460.

Table A-8. Boring B-408-DH, S - R1 quality assurance analysis P- and SH-wave data

,%Y
k •

GEOVision Report 6533-01 voi I of 2 STP COL Boring Geophysical Logging rev a2 2/22/2007 Page 99 of 404



MACTEC Engineering and Consulting, Inc. Project 5050-06-0496
STP COL Geotechnical Data Report Attachment E February 26. 2007

STP COL Boring B-419-DH

Source to Receiver and Receiver to Receiver Analysis
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Figure A-9. Boring B-419-DH, R1 - R2 high resolution analysis

and S - R1 quality assurance analysis P- and SH-wave data
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.......... ...hV oV
Depth .;
(feet) (feeatsec) (feet/sec)

8A1 490 2340

9,8 500 2960

11.4 510 3010

13.0 520 3810

14.7 540 4370

16.3 530 4760

18.0 560 4720

19.6 670 4690

21.2 730 4830

22.9 770 4830

24.5 790 4950

26.2 870 5100

27.8 1010 5280

29.4 970 5190

31.1 820 5150

32.7 770 5190

34.4 770 5320

36.0 670 5020

37.6 650 5150

39.3 690 5230

40.9 680 5190

42.6 680 5230

44.2 680 5190

45.8 660 5100

47.5 660 5150

49.1 680 5190

50.8 720 5280

52.4 870 5320

54.0 1040 5340

55.7 1250 5650

57.3 1350 5730

59.0 1420 5680

60.6 1350 5810

62.2 1300 5600

63.9 1260 5530

65.5 1170 5410

67.2 1100 5320

68.8 1040 5360

70.5 980 5390

72.1 . 950 5390

73.7 950 5390

75.4 950 . 5410
77.3 930 5360

78.7 900 5320

80.3 900 5360

81.9 880 5430

83.6 880 5480

85.2 900 5650

86.9 910 5430

88.5 940 5430

Depth V. V,

(feet) (feet/sec) (feet/sec)

90.1 940 5600
9f.8 930 5550

93.4 930 5530

95,1 940 5430
96.7 970 5550

98.3 970 5530
100.0 970 5480
101.6 950 5530

103.3 910 5480
104.9 880 5530
106.5 870 5360

108.2 900 5530
109.8 1000 5680
111,5 1050 5680
113.1 1100 5650
114.7 1110 5750

116.4 1040 5680
118.0 930 5650

119.7 930 5550
121,6 960 5550
122.9 1010 5650
124.9 1080 5530
126.2 1040 5600
127,9 1000 5530

129.5 1000 5550
131.1 1010 5600

• 132.8 1140 6060

134.4 1270 6060
136.1 1390 6270
137.7 1510 6270
139.3 1530 6300
141.0 1540 6270
142.6 1570 6210
144.3 1610 6120
145.9 1610 5940
147.6 1550 5890
149.2 1520 5700

150.8 1480 5830
152.5 1350 5830

154.1 1260 5680
15538 1130 5700
157.4 1070: 5650
159.0 1060 5650

160.7 1170 5830
162.3 1230 5750
164.0 1220 5730
165.6 1180 5810

167.2 1130 5650
168.9 1030 5650
170.5 1000 5680

- U -
Depth V. V,
(feet) I (feet/sec) (feet/sec)
172.2 980 5530

172.2 9805530
173.8 980 5480

175.4 1010 5480
175.4 1010 5480t t
177.1 1080 5680
1!77.1 1080 5680

178.7 1100 5530
178.7 1100 5530
180.4 1050 5480
180.4 5480~t. I
182.0 960 5430

183.6 920 5300

185.3 890 5230
186.9 870 5170
188.6 890 5340
190.2 950 5430
191.8 990 5410
193.5 1070 5530
195.1 1100 5700
196.8 1040 5530

198.4 940 5300
200.0 880 5340
201.7 840 5300

203.3 870 5390
205.0 910 5340
206.6 980 5340
207.6 1000 5390

Table A-9. Boring B-419-DH, S - R1 quality assurance analysis P- and SH-wave data
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STP COL Boring B-428-DH
Source to Receiver and Receiver to Receiver Analysis
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Figure A-10. Boring B-428-DH, R1 - R2 high resolution analysis

and S - R1 quality assurance analysis P- and SH-wave data
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Depth Vý VP
(feet) (f eetsec) (feetisee)

6.5 510 2380
8.1 510 2020
9.8 500 1990

11.4 510 2150
13.0 550 2360
14.7 580 3300
16.3 650 4110
18.0 590 4590.
19M6 570 5060

21.2 540 4950
22.9 520 4950
24.5 510 4950
26.2 530 4650
27.8 540 4520
29,4 540 4400
31.1 520 4720
32.7 510 5190
34.4 500 4950
36.0 500 5190
37.6 530 .5020

39.3 580 5020

40.9 600 4950
42.6 620 5020

44.2 650 5020

45.8 650 5100
47.5 650 5100
49.1 650 5230
50.8 700 5230
52.4 800 5320
54.0 940 5550
55.7 1280 5650
57.3 1470 5920

59.0 1470 5970
60.9 1460 5920
62.2 1390 5810
63.9 1350 5650
65.5 1280 5500
67.2 1130 5650
68.8 960 5550
70.5 850 5600
72.1 510 5550
73.7 770 5460

75.4 780 5460
77.0 830 5500
78.7 950 5500
80.3 1060 5460
81,9 1170 5550
83.6 1070 5700
852 1030 5460
86.9 980 5460

Depth VV
(feet) (feet/sec) (feetisee)

88.5 960 5360
90.1 930 5410
91.8 970 5460
93.4 1020 5430
95.1 1050 5580
96,7 1080 5530
98.3 1070 5580

100.0 1030 5480
101.6 990 5480
103.3 950 5530
104.9 910 5550
106.5 860 5550
108.2 860 5730
109.8 860 5680

111.5 850 5630
113.1 840 5680
114.7 830 5500
116.4 830 5550
118.0 830 5550
119,7 830 5550
121.3 850 5530
122.9 880 5580

124.6 890 5500
126.2 860 5530

127.9 840 5480
.129.5 840 5430
131.1 860 5600
132.8 880 5700
134.4 970 5730
136.1 1170 6060
137.7 1210 6120
139.3 1210 6030

141.0 1170 5780
142.6 1120 5780
144.3 1040 5600
145.9 990 5500
147.6 1000 5480
149.2 1000 5410
150.8 1080 5580
152.5 1240 5480
154.1 1310 5600
155.8 1230 5630
157.4 1130 5630
159.0 1120 5650

'160.7 1130 5700

162.3 1180 5730
164.0 1230 5940
165.6 1180 5780

.167.2 1130 5700

168.9 1080 5480

Depth Vý V,
(feet) (feetisec) , (feetisec)
170.5 1030 5500
172.2 940 5530
173.8 890 5390

175.4 850 5360
177.1 830 5410
178.7 830 5320
180.4 850 5390
182.0 860 5390
183.6 860 5410
185.3 850 5430

186.9 830 5280
188.6 830 5320
190.2 840 5320
191.8 860 5340
193.5 860 5320
195.1 890 5360
197.1 860 5280
198.4 850 5280
200.0 820 5280
201.7 810 5230
203.3 810 5280
205.0 820 5190
206.6 840 5280

Table A-10. Boring B-428-DH, S - R1 quality assurance analysis P- and SH-wave data
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APPENDIX B

CALIPER, NATURAL GAMMA, RESISTIVITY,

AND SPONTANEOUS POTENTIAL LOGS
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COMPANY GEOVISI(
WELL B-302-DH
FIELD
COUNTRY
STATE
COUNTY
LAT.:
LONG.:

Perm. Da.'
Log. Da..
Drill Datum

DATE
RUN#
TYPE OF LOG
DEPTH DRILLER
DEPTH LOGGER
LOG DEEPEST
LOG SHALLOW
FLUID IN HOLE
SALINITY
DENSITY
LEVEL
MAX TEMP °C
RIG TIME
RECORDED BY
WITNESSED BY

STP COL

B302ELOGUP01

OTHER SERVICES

REMARKS (C:\Data\PS\STP\B-302-DH 5 December 2006..

Elev KB
DF
GL

0.00
0.00
0.00
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go

-(D
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0 0

0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

0.00 0.00

01
o)
0

RUN

2
0
0

# BIT RECORD
SIZE FROM TO

CASING RECORD
SIZE WEIGHT FROM TO

0. 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 0.00 0.00 0.00 0.00 0.00
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NGAM API Cs.
0.00 100.00

SP Millivolt
-50.00 150.00

CNGA API Cs.
0.00 100.00

SPR Ohm
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STP COL

B305ELOGUPO1

OTHER SERVICES

REMARKS (C:\Data\PS\STP\B-305-DHA 8-19 Decerriber 2..

Elev

08 Dec 06
2
ELOG
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90.00
35.00
DRILLING MUD
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0,00
0.00

0.00
0.00

0.00

0.00
0.00
0.00

08 Dec 06
0

0.00
0.00
0.00
0.00

0.00

.00
om

o @

g•

m•

CD0

01'N

ow

A 30

m 22

(0

0
(0
0

0

CASING RECORD
SIZE WEIGHT FROM TO

0.00 0.00 0.00 0,00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00



MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

Project 5050-06-0496
February 26, 2007.

NGAM API Cs.
0.00 100.00

SP Millivolt
-100.00 100.00

CNGA API Cs.
0.0• .I00.()00 Depth (ft)

0.00

10.00

20,00

30.00

40.00

50.00

60.00

CALP Inch
2.00 22.00

SHN Ohm M.

0.00 50.00

LON Ohm M.
0.00 50.00

SPR Ohm
0.00 50,00

. . . .. . . . .. .. . -•

%

.. ..... ;... ... ,J b..... . . • ,, ,-, . . . . .. . .. .

4 I

) ,• '.7

. . . . 70.00

STP COL Boring B-305-I

GEOVision Report 6533-01 vol 1 of 2 STP CO

DHA top section ELOG, Caliper and.Gamma rev 1.1 Sheet 2 of 3

Boring Geophysical Logging rev a 2/22i2007 Page 110 of 404



MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

Project 5050-06-0496
February 26, 2007

- -

!S
- . .

80.00

NGAM API Cs,
0,00 100.00 Depth (ft)

SIP M~llivolt

-100.00 100.00

CNGA API Cs.
0.00 100.00

CALP Inch
2.00 22.00

SHN Ohm M.
0.00 50.00

LON Ohm5M.

0.00 50.00

SPR Ohm
0.00 50.00

STP COL Boring B-305-DHA top section ELOG, Caliper and Gamma rev 1.1 Sheet 3 of 3

GEOVision Report 6533-01 vol 1 of 2 STP COL Boring Geophysical Logging rev a P2J2212007 Page I111 of 404



1****
ROBERTSON GEOLOGGING TECHNOLOGY

G)
m
<

¢in

I- X

O V

0

0)

r-i :]1

CL)

3

Gb 3

o .
0)

Cl

(_D
(c

STP COL

B305ELOGUP03

REMARKS (C:\Data\PS\STP\B-305-DHA 8-19 December 2..

ROBERTSON
GEOLOGGING

LIMITED
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FIELD
COUNTRY
STATE
COUNTY
LAT,:
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Perm. Da..
Log. Da..
Drill Datum

DATE
RUN#
TYPE OF LOG
DEPTH DRILLER
DEPTH LOGGER
LOG DEEPEST
LOG SHALLOW
FLUID IN HOLE
SALINITY
DENSITY
LEVEL
MAX TEMP °C
RIG TIME
RECORDED BY
WITNESSED BY
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.STATE
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LAT.:
LONG.:

GEOVISION
B-319-DH
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Perm. Da..
Log. Da..
Drill Datum

DATE
RUN#
TYPE OF LOG
DEPTH DRILLER
DEPTH LOGGER
LOG DEEPEST
LOG SHALLOW
FLUID IN HOLE
SALINITY
DENSITY
LEVEL
MAX TEMP 0C
RIG TIME
RECORDED BY
WITNESSED BY

Elev KB
DF
GL
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H>

F-0
G) rolCD -4
Ole
r- :0)
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0 Xz
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'I,
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0
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RUN# BIT RECORD
SIZE FROM TO SIZE

CASING RECORD
WEIGHT FROM TO

2 0.00 0.00 0.(
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0 0.00 0.00 0.(

00 0.00 0.00 0.00 0.00
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COMPANY
WELL
FIELD
COUNTRY
STATE
COUNTY
LAT.:
LONG.:

GEOVision
B-328-DH

OTHER SERVICES

Perm. Da..
Log. Da..
Drill Datum

DATE
RUN#
TYPE OF LOG
DEPTH DRILLER
DEPTH LOGGER
LOG DEEPEST
LOG SHALLOW
FLUID IN HOLE
SALINITY
DENSITY
LEVEL
ýMAX TEMP 'C
RIG TIME
RECORDED BY
WITNESSED BY

Elev
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RUN# BIT RECORD
SIZE FROM TO
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SIZE WEIGHT FROM TO
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LEVEL
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RIG TIME
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0)(C(1
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SIZE FROM TO

3
0
0
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TO
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ROBERTSON GEOLOGGING TECHNOLOGY

G)0
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0
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I
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I-,

6

o Cl

-D H

N 0

U)

(0

to

"c4 m

ROBERTSON
GEOLOGGING

LIMITED

COMPANY GEOVision
WELL B-408-DH
FIELD
COUNIRY
STATE
COUNTY
LAT.:
LONG.:

Perm. Da..
Log. Da..
Drill Datum

STP COL

B408ELOGUP01CALUP01

OTHER SERVICES

REMARKS ( C:\Data\PS\STP\B-408-DH 9 November 2006..

Elev KB
DF
GL

0.00
0.00
0.00

I>

0 --4
")(D-

21

--3
co

05-0
0

00

00

:7

23

•,-u
S0)

DATE
RUN#
TYPE OF LOG
DEPTH DRILLER
DEPTH LOGGER
LOG DEEPEST
LOG SHALLOW
FLUID IN HOLE
SALINITY
DENSITY
LEVEL
MAX TEMP "C
RIG TIME
RECORDED BY
WITNESSED BY

09 Nov 06 210
0

ELOG, CALl..
215.00 0.00
215.00 0.00
215.00 0.00
0.00 0.00
DRILLING MUD

0.00 0.00

R. STELLER

ctO05 21 Oct 05
0

0.00
1 0.00

0.00
0.00

0.00

~0
C,)
(0
ttC

.6.
0.)
0
.6.
0

RUN# BIT RECORD
SIZE. FROM TO

4.00 0.00 215.00o
0.00. 0.00 0.00
0.00 0.00 0.00

CASING RECORD
SIZE WEIGHT FROM TO

1
0
0

0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
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STP COL
REMARKS (C:\Data\PS\STP\B-419-DH 4 December 2006..

ROBERTSON
GEOLOGGING

LIMITED B419ELOGUP01

COMPANY
WELL
FIELD
COUNTRY
STATE
COUNTY
LAT,:
LONG.:

GeoVision
B-419-DH

OTHER SERVICES

Perm. Da..
Log. Da..
Drill Datum

DATE
RUN#
TYPE OF LOG
DEPTH DRILLER
DEPTH LOGGER
LOG DEEPEST
LOG SHALLOW
FLUID IN HOLE
SALINITY
DENSITY
LEVEL
MAX TEMP "C
RIG TIME
RECORDED BY
WITNESSED BY

Elev

04 Dec 06
2
ELOG
215.00
0.00
215.00
0.00
DRILLING MUD

0.00

KB
DF
GL

01 Oct 06
0

0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00

01 Oct 06
0

0.00
0.00
0.00
0.00

0.00

-u 0

0-1
o M
r-

0

CD ::

o.

(D

0

CL

gna

00;z

SI•;:- n"

>9

CD

m

2r 02- •

CP

NJ 0
oý (0

0 .)

R.STELLER

"10

CD
(I,
o

0•
SI
C)

RUN# BIT RECORD
SIZE FROM TO

CASING RECORD
SIZE WEIGHT FROM TO

2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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NGAM API Cs.
0.00 150,00
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-100.00 100.00

CGAM API Cs.
0.00 150.00 Depth (ft)

CALP Inch
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LON Ohm M.
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SPR Ohm
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- _ _I- -- - -I- - -

CALP Inch
2.00 22,00

SHN Ohm M.
0.00 50.00

LON Ohm M.
0.00 50.00

NGAM API Cs.
0.00 150.00 Depth (tt)

.SP Millivolt
-100.00 100.00

CGAM API Cs.
0.00 150.00

SPR Ohm
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ROBERTSON
GEOLOGGING

LIMITED

COMPANY GEOVISION
WELL B-428-DH
FIELD
COUNTRY
STATE
COUNTY
LAT.:
LONG.:

STP COL
REMARKS (C:\Data\PS\STP\B-428-DH 5 Decerriber 2006..

ROBERTSON GEOLOGGING TECHNOLOGY

B428ELOGUP01

OTHER SERVICES

KB 0.00
DF 0.00
GL 0.00

Perm. Da..
Log. Da..
Drill Datum

DATE
RUN#
TYPE OF LOG
DEPTH DRILLER
DEPTH LOGGER
LOG DEEPEST
LOG SHALLOW
FLUID IN HOLE
SALINITY
DENSITY
LEVEL
MAX TEMP 'C
RIG TIME
RECORDED BY
WITNESSED BY

Elev

C
4

L

OHr
0

=3

:3-

(D
DO

-

_U:

C) (a

-4C)

05 Dec 06 05 Dec 06 05 Dec 06
2 0 0
ELOGI
215.00 0.0000
215.00 0.00 0.00

0.00 0.00 0.00
0.00 0.00 0.00

DRILLING MUD

0.00 0.00 0.00

R. STELLER

RD CASING RECORD
TO SIZE WEIGHT FROM TO

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

-J

(0

51
4'
C)

RUN#

2
0
0

BIT RECO
SIZE FROM

0.00
0.00
0.00

0.00
0.00
0.00
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210.00

NGAM API CS.-
0.00 NGMAJC. 100. 100 Depth (ft)
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