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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
Appendices C-1 and C4 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 field representative.

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 on the Observation Well Logs is based on a
description of material obtained from cuttings. Due to the method of obtaining the sample for
classification, there 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 Appendices C-1 and C-4 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-D4el, South Texas COL geotechnical work
plan, and Bechtel's Engineering Specifications for Subsurface Investigation.

2.0 FIELD PERMEABrIrTY 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 involves 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 level to 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 the "slug-out" method. Electronic transducers and data loggers are used for
measuring the ground water levels and times during the test.

Results of the slug testing 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 4044-96(2002). 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 (1951) 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,
* 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,
" aquifer potentiometric surface is initially horizontal,
* test and observation wells are fully or partially penetrating,
* aquifer is confined,
* flow is unsteady,
* water is released instantaneously from storage with7d&cfiine 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 filly submerged (i.e., screened below the
ground water table) or the aquifer is confined, the correction is unnecessary.

Assumptions
* aquifer has infinite 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
* volume of water, V, is injected into or discharged from the well instantaneously.
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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 fimction 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 eachfother (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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STWWEL. 8TP CCOLVWLLS.GPJ WVAL.GDT 413107

Project Name ; Job Number I
STP CDL :5050-06-0496 ' -E WELL LOG SOIL - Well No. OW-308-L

Type and Diameter of Boring Boring LoCation Unit 3 - Reactor Building Total Depth
Wash Rotary) 8 inch N 363196.43 E 294337-4.36 99 feet

Drilling Contractor and Rig Elevation at Boring Grmund Water Depth Depth to 8edrock
BEST IFalling 1500 29.87 feet J 16.08 feet

Sampling Method Elevation atWell 1 No. of Samples Date Started
No sampling 31.78 feet 0 11113106
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34

35
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10
C

Borehole Inclination
.0

Reviewed by I Date

Reviewed by ! Data

Lithology

_gAW k411ý07

I H. Nlemann
1u,~oa

Remarks
A

Cuttings appear to be CLAY (CH)

Cuttings appear to bereddish brown, CLAY
(CH) some fine calcarlous nodules

Descriptions based on
observations of ROtary Wash
cutffrns; rg geologist and
drier's observations

Screen placetnents based on
information from
geotechnical boring

12/28106. Water 4evel
measured after development

SM Cutting appear to be reddish brSn;silt
SAND (SM)

Date Comped
i1paos

-J

I

i.uWngs•.appear to 8e reddish brown, SAND' (80P) iine

4U I
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STP WELL SIP COt WELLS.-PJ WLA.GDT 4/3/07
Project Name.: Job Number

.MACT- C WELL LOG SOIL - Well No. OW-308-L
STP COL :5050-06-0496,
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•DW "I I 5I ~ ~ Wl AlI I I •I tP--i~ VM •.(fT AJtIrI7

project Name - Job *Number o'ImLc IWELL LOG SOIL - Well No. OW-308-U
STP COL :5050-06-0496 _

Type and Diameter of Boring Boring Location Unit 3 -Reactor Building Total DepthWash Rotary / 8 Inch N 363195.64 E 2943354.04 49 feet
Drilling Contractor and Rlg Elevation at Boring Ground WaterDeptp Depth to BedrockBEST I Falling 1500 29.88 feet 4.5 feet ,
Sampling Method Elevation at Well No. of Samples Date StartedNo sampling 31.8 feet 0 111i4106
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12/28/06: Water level
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Screen placements based on
Information from
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Into reddish brown; CLAY (CH)

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

SP I Cuttings appear to be brown to reddlt brdf;.
SAND JSP)

40
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STPWatL STPCOLWELLS.J WLA..GDT 403/07

Projct Name : Job Number A. TJmACTEC WELL LOG SOIL - Well No. OW-308-U

STP COL : 5050-0-0496

Page 2 & 2



-P roj ec N am e : J o b .N un b er., .. ...PrMNae-SOIL LOG - Boring NO. OW-332-L
S W SUI..,5050-0.04.

Type and Qlameer of BEdngv Bgoring Lfain Pmposw ow. leock TotalDei

-ot onrc~ vwvatt aý,t boflh 0mund Water. Depfth Depth to BedrockBEST I Foft MSO .2ft
__ __ _ __ _ __ _ __ _ __ _ __ gmemoo~n amel~n No, of $snipbs Date~f 0tri

_______________________ I U eT.30r iacmhas,!IM . 121M~ 0

I

0.

24

14
15•

7

20

9"

21
2-1.5"

231
244
25

26

28
29.

30

32

381
37

- - - - - 1~ - -

i

a,

9

4
ii *1

CD
1.I I 1 ! "

Bo.2hho inc~himton

WwRevwby~ate -M(-- /1L
RevWe" *yI Date IZAW41710-7 C

FL

Logge, by
A~. FrYohineb

ULODOW

D~ate Comploted.. M B

...................... _ IICu~~sapeato be MAY ACH) " LW.Z, cOLLAPSEL3.
RP.PLACEMENTWa

OW-332Lw• drilled tto'D5
feWt 6h 't2611%ii0w obund-
collwa..d 2J2 . OW-332L

besc~ptlcvis bosedt on.
obse•a•o,, o.•..try .Wash

dalir oban~ g~sat nd

Sdceenpb•ament ba*ed. o
wIonalon*•i bo,,Ctutlg appear t be CLAY (Cf)

CUttings appswitD be CLAY (Cli)

SP cutungsa pept.to "e SAWL ESP)

an ~- *'. - - .1. - ± - - L -

Page 1 of 3



SMP SOL SMPCOL VELLS.J WL.AGOT Ar'W

Project Nwme z Job Number,

STP COL -55a: 49 .M CE SOIL LOG - Boming .No. OW-332.L
r mlmllJ • I : m

i U•

2
S

U

Ii iitisH
.I.
,I, I

•41

42,
43-
44,

45.

47.

48-
49,

5t0

52•

6V~

56.

.57.

59.

619

as-

67•

.74

71

78J

- 4 -- L-....
-SP Cuttings appearto be SAND (SP)

cH Cu~hfgm appear t~o be CLAY. (Cm)

-$ CAt-tlg appear to be cay; SANDSCI

ti

~I~2Ufl~5 ~ sin; SANI) (SM)

Page 2 .of



WT SOL SI CM .VMU.S.& WLA.GO 4rMW
P. _H• recSPIL LOG- Boring -Mo. OW4332AL
STP CML 50s5-49ft

. - - Sa C t ppearlqVb SAND (SP)

82az!s:,

as,
Be.

89. 5

100, ~ ~Cuttings •parlol be SND-(SP).

98!

9s.

'I ( i '

-Cutpngs-appear1ibe SAND (SF)y

107

194"

906

t0I

1"9

121)

1.143j

1101'.t•

Page -3 f 3.•.



Q1~ ~I~i ~¶D f!fW 1A~I I ~ t~ I ~M A ~f I? ARI~aW

S ecOLm:Jd.m K . SOIL LO - BW'ig No. OW-332-La
STP.COL k WS --04%....

Type and DranierinE BoirbV Locatkm Pmoponsd PowerB'loa TotalDpth
Of. 363730.87 E 294660,9 10 t

Duff con act.or•oft . .. ea'loi abrnD6• "G.roun•d Water Dýpt Depth to ' ,k
BEST I Faffing I1Sao 30.01 *e-a_____ _____

[SampMmethod' 5ple Dh W.Ha'mmeJ/Dmp No. OSar25es: Date Started
Nozsa. pfl; INkA 0 2,71,

p

3.

.13
14

:5

1.7
18"

*119

2113

24

25ý

26i

27

28-
29.!

320
33

341

35
26

39
40

ii e

Lm

4

"$doehol* Incrmation. "' Date e

Rev ieý-bylDafte
- Wj.. 4IZ-7j w•I:A"-

" • ............ :, ....i Catbgsp appear to be CLAY (CH).

Cufngs aper to be CLAY (CH)

Cufttns ap~peartDt be-CLAY (CIjy

I "REPLACEMENT FOR

OW-32M.wa dulled ta1
fe&Ot12DIOIS dhadufiud
00160Wi -2D07.OW-3321

Oescz'iptons'baod ort

meaugred i9 deoa0drIsnd.

rneas~mie aftter deveot~pment.

SP Cutngs appe•rto be SAND (SP)
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sipsotL sv co~~L wampi vwAGDT 4t3m7
P(*ct-No ;4obrNiunmb..

STP COL - ht15..O-04W
(SOIL LOG - Bor.g No. OW-332-L=j

o

0.

UI

H '0
'U

Arl .., I t

-41

42

44.-
45.-

4&8
47.

49.:

51'

52,

72'

73,

54-
55.

65S.

58.
59.,

62.

673i

781

XI.

£0o

U-90
I 

-.

Rarmrks

SP tiucgs oearl.t ber SAtD (SP)

ER

CH uU~ntl ~ Ppeartc be CLAY. (M8

SCutfings apperto be ctay7SAND(SC)

.CuifisPOarlt6 be-sit SAND (SM

Hn-
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SiP ScMe Sr COLWOJ&IGPJ VAAGO1 4/3CX __
.Proje Nam:•Job Nun••a

SIP OC m mc
S OIL LOG - Swring Nm -W-332-La.

Page 3of 3
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STP WELL STP CO. WELLS.GPJ WLA.GDT 4=3107

Project Nawe •Job Number P NmMACTEC WELL LOG SOIL - Well No. OW-332-U
STP COL :5050-06-0496

Type and Diameter of Boring Boring Location Proposed Power Block Total DepthWash Rotary 18 inch N 363739.21 E 2943591.02 48 feet
Ddlling Contractor and Rig Elevation at Bfrtrg Grotmd Water Depth Depth to Bedrock

BEST I Failing 1500 3D)24 feet 8.01 feet
Sampling Method Elevation at Weo No. of Samples Date Started

No sampling 92.1 feet 0 .1113106



STP WELL ST7' COL WELLS. GPJ WLA.GDT 413/07

Project Nam#: Job Number
STP AMA5=.0-09 WELL LOG -SOIL -Well No. OW.332,1U

CL
E

z

@8 I
ISS I

0 I .1 Uboy Remarks
4SP Cuttings appear to be SAND (SP)

42
43,

44.

46-47, .
48 !•'"

Boring TemInated at 48-feet ,Wash hole and ream to 849 
Inch diameter

50
51.

52

53.
54
56.
56-
57.
58
59
60
61

62

63-
64

65.

67-
68.
69-
70-

71,

72"

74-
754

77-
78
79

An]'i:,!

Page 2 of 2
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~TP WELL ST~ tOt WEIJA.Q~A WLA~flT 4)3107
Project Name; Job Number

,MACU-C WELL LOG SOIL -Well No. OW-348.LSTP COL :5050-06-0490 I ,
Type and Diametar of Boring Boring Location Fire Water Tank Total DepthWash Rotry f 8 Inch N 362685.92 E 2943014.48 81 feetDrilling Conractor and Rig Elevation at Boring Ground Water Depth Depth to BedrockBEST I Falling 1500 30.08 feet 16.16 feetSampling Method Elevation at Wael l No. of Samples Date StartedNo sampling 31.B6 feet 0 , 1112106

Remark



7ý -

STPWELL STPCOLWEUSZ.GPJ W.GDOT 43W07

TPr aOL Jo05060496 NumbAe= WELL LOG SOIL - Well No. OW-348-L
ST'IP COL :50l50.06-049

Page . of 0
. ...



STP WELL STP COL WELLS GPJ WLA.GDT 4A3t

PrOject Nme JJb NumberMA C WELL LOG SOIL - Well No. OW-348"L

STP COL :550~-06-0496%M CE
7

I

Page 3* of 3
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SIP WELL STP COL WELLS.GPJ WLA.GDT 4/3107

;U i, ...-.,4UP

Picqect Name: -.Job Number
'MaJN bC WELL LOG SOIL - Well No. OW-348-U

STP COL : 5050-06-0496
Type and Diameter of Boring Boring Location Fire Water Tank Total DepthWash Rotaryf ,8 inch N 362685.23 E 2942994.44 42 feet
DrIlling Contractor and Rig Elevation at Boring Ground Water Depth Depth to BedrockBEST I Falling 1500 30.51 feet 8.09 feet
Sampling Method Elevation at Well No. of Samples Date StartedNo sampling 32.28 feet 0 11/2/06

0

a
0
CD:

d

0

4, ~
0

C, a
£6

a
0

2

1-

2-

3-

4.

5'

6*

8:

9.

10'

is-
12-
1t3.

15-

16-

17,

18.

19.
20-

21-

22-

23-

24-
25i

26-

27-

28-

29-

30'
31,

32-

33.
34-

35-

36-
37-

38-

39.

0

=

BorehoJe inclination
0

0

,Logged by'R: ,R Clark.

Reviewed by / Date O , -.v///
Reviewed by I Date KAM .4 t'348

iDate Comploted
j 11/21(08

LiOobgy loremnsl
CH Cuttings appear to be CLAY (CH) Descriptions based on

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

Screen plaoements based on
information rom
geotechnical boring

12/28/06: Water level
measured after development

Cuttings appear to be CLAY (CH)

Cuttings appear to be CLAY tCH)

.A

Outtlngo appeari .be SAND (SP)

Cuttings appear to be SAND (SP)

40
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S"P WELL STP COL WSLLS.GPJ WLkGOT 4l07W

SProject Name :Job Number PMACTEC WELL LOG SOIL - Well No. OW-.4-U
STP COL : 505006-0496

Page 2 of 2



~T~VJ~I I ~TDI~ W~II ~ I~t hA A t~I~IT Aflini
Project Name : Job Number reMtCNEC WELL LOG SOIL - Well No. OW-349-L

STP COL : 5050-0-0496
Type and Diameter of Boring Boring Location Heavy Haul Road Total DepthRotary Wash 1 8 inch N 362.01.84 E 2943602.97 83 feet
Dulling Contractor and Rig TE-levation at Boring Ground Water Depth Depth to BedrockBEST) Failing 1500 29.41 feet 15.22 feet
Sampling Method Elevation at Well No. of Samples Date StartedNo Sampling 31.03 feet 0 11/4/"0

1!

i,

z
Ca

S

Co

£:

.CA

i
.0
CI

2-
3,
4-

6-

7i

9-

14-

12i

1•,

187

18:
21

23-

24-
25-1

27,

28-
29'
30-
31-

341,

37.
38-
39-

. '

Reviewed by , Dae. Um

Reviewed by/Dat) MW qI07

Borehole Inclination
0 . ,RClark

I

-j

LKWoOgy Remarks

Date Oompleted
1114/6

CH Cuttings appear to be a CLAY (CH)

Cuttings appear to be a CLAY (CH)

Cutlings appear to be a CLAY (CH)

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

Screen placements based on
information -from
geotechnical boring

12128106: Water level
measured after development

Cuttings appear to be a SAND (SP)

AiI -
J. -4L; " • 

' 
•

Page 1 of 3



w

STP'WELL STPCOLWFLLS.GPJ WLA.GDT 4/if07
Project Name : Job Numbe " WELL LOG SOIL- Well No. OW-349-L
STP COL : 5050-05-0496

0. I
A!

ii if
S
U
S

41-

42-

43.

44.

45-
46-

47.

48-

49,

-50-

51,

52,

53.

54.
55.

56.

57.

58,

60.

61.

62
63.

64,

65.
66-

67.

68.
69.

70.

"72,

73,

74.

75.
76'

77,

78,
79"

I.

a-.

Lthology Remaft
Cuttings appear to bo a SAND (SP)

Cuttngs appear to be a SAND (SP)

Cuttings appear to be a SAND (SP)

Cuffings appear to be a SAND (SP)

Cufi. appea to be aS!P

j

1-

Page 2 of 3



SV WELL STPCOL WELLS.GPJ WL.A.D'T 4'/=7

SN4AaEC WELL LOG SOIL - Well No. OW-349-L

STP COL : 5050-06-0496

Page 3 of 3



STP WELL STP COL WEULS.GPJ WLA.GOT 4,3107

Project Name : Job Number
'ifMA E WELL LOG SOIL - Well No. OW-349-U

STP COL : 5050-06-0496

Type and Diameter of Boring Boring Locaton Heavy Haul Road Total DepthRotary Wash I8 inch N 362902.4 E 2943582.28 48 feetDrilling Contractor and Rlg Elevation at Boting Ground Water Depth Depth to BedrockBEST; Falling 1500 29.4 feet 7.28 feet
BamlingMeod El4evation at Well No. of Samples Date StartedNo Sampling 31.29 feet4 0 117rTM

It

-Iate Cwipleted11127/06

MRS*

ased on
f Rotary Wash
ologist and
ations

nents based on
m
orlng

er level
r development



STPWE.. STPCOLWELLS.GPJ WLA.GDT 4Whl07
PmjectName. Job umber04N -A C WELL LOG SOIL - Well No. OW-349-U

STP COL : 5050,.06-0496

Ai

z;

I=iiII0
C)

0

I
0

a

e
C)

Uthoiogy Remarks4UI " s• P Cuttings appear to be a SAND (SP)
41
421

43

44

-' I - Boring Termninteted at 4S-feet Wasbhahle and ream to 847
49 

inch diameter
50"

51.

52.

53

64

55

56
57

58-

59"

60-
61.
62

63.

64ý
655
66-
67

68"

69.

70.

71-

72
73

74-
75 - . '. ' :.. .

76-

77-

78

79

Rn_

Page 2 of 2
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sTP WELL STP = WErLLS.GPJ WLA.GD- 4M3/07

Proect Name : Job Number
NMA-cT ( WELL LOG SOIL Well No. OW-408-L

STP COL : 5050-06-0496
Type and Diameter of Boring Boring Location Unit 4 - Reacor Building TotaI DepthWash Rotary / 6.5 inch N 363196.18 E 2942472.54 82 feet
Drilling Contractor and Rig Elevation at Borilg Ground Water Depth Depth to BedrockBEST I Falling 1500 31.73 feet 18.05 feet
S Method Elevation at Well No. o' Samples Dat. StartedNo sampling 33.76 feet 0 10/31106

4)

0-

12
2.

13

14

5.

6

7.

18

19.
20-

11.

122

13
24:

15

16

217

18.

19.

20.

21-
22.

23

26

327

38

31

33A

35'

36.

37i

z

V
i.e

CD)

-0

Borehole inclination
0

Logged byS R. Clank

Reviewed byf Date 0M M4
Reviewed by/IDate K~AW 4 13I10

Iu

ULology Remarks

Date Completed
1/r20106

C Cuttings appear to be dark red; CLAY (CH)

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

Descriptions 690e on
observations Of Rftmy WAsh
cuttings; rig geologist and
driljer's observations

Screen placements based on
Information from
geotechnical bbdng

12128106: Water level
measured after development

........................................
CM0utt1% Vppr M be. SAND (SP}

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

-
~

Page I of 3
. . . ............. .................................... 
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~tP w~i R~P (~I WF9 ~ WtA ~DT 4J~Jfl7

Proeat. Name : Jol Number AMACTEC WELL LOG SOIL - Wedl No. OW-40-L

SIP COL : 5050-06-0496

C

i

zd
S

I h~:
C,

C,

•L1¥ I

41-

42-

43.

44-

45.

46-

47-

48,

49.

50,

51.

52-

53.
54-

55.

56"

5T'

59.

60"

61-

62-

63.
64-

65.

O7.

67-

69-

70-

71-

72:
73-
74.

75-

76-

77.

79.

17

5

Dim

MI

-4- -
Uthio"y Remoftc

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

• .... ! ! .!:' !:

•U

Page 2 of 3



STP WEI "TP COL W-LLMOPS WLAGDT 415/07

-Pjec-Nm :-Jo-b-Number... . " WELL LOG SOIL Well No. OW-408-L
STP COL :5050-46-0496

d

~1.i ~ ~Umoiogy Remnaftc
81-
82,- Boring TeTminated at 82-feet Wash hole and ream to 883- 

Inch diameter
84

85

87

88.

89

91

92-
93'
94

97

100o
101-
102-

103-

104.

105.

107
108
109

110

112

113
114"
115

118.

K1
12 -."- 

- -- - - - - -- - - -
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Project Name: Job Number
#MA(EC WELL LOG SOIL - Well No. OW-408-U

STP COL : 5050-06-0496

Type and Diameter of Boring I Boring Location Unit 4 - Reactor Building Total Depth
Hollow Stem Auger! 8 inch N 363194.01 E 2942456.01 43.5 feet

Drilling Contractor and Rig Elevation at Boring. Ground Water Depth Depth to BedrockBEST• / CME45 31.5 feet 9.71 feetSampling Method Elevation at Well Nnok. of S31p9Ies D Started
No sampling 33.57 feet 0 1111/06

Borehole nclination
0

Logged by
R, Clark

ýDate Completed
lit2W006

Reviewed by/Date 1 /
Reviewed by / Date 14AW.q3e

M.D10tIgy Remarks0

1
iI . =

D~escriptions based on
observations of Rotary Wash
cuttings; rIg geologist and
drilleres observatlons

Screen placements based on
'information from
geotechnlcal boring

12/28/06: Water level
measured after development

Cuttings appear to be CLAY (CH); high
plasucty

Ij
Cuttings appearl o be silt; CLAY (CH-

Cuttings appear to be silt; CLAY (CH)

Cuttings are CLAY (CH)
SP Cuttings appear to be SAND (SP)

Page 1 ot 2



ý. .: z.

STP WELL STP COL WIdLLS,GPJ WVLA.GDT 41/37

Project Name -.Job N e MA(.,C C WELL LOG SOIL - Well No. OW-408-USTP COL : 500.6"6.0498

E

d
II

I
I w rA. Lfthiology Re'ma,

41-

42'

43.

44,

45.

46'

47'

48'

49'
50,

51'

52

53.

64

55

57

60.

61.

62

63

64
65'
as.66.

67,

68

70,

71,

72-

7S,
74
75,

76,

77-

78

79

SP

I!4- I'.-'.-Boring Ternminated at 43.5-feet Wash hole and ream to 8
Inch diameter

041 

-
I:i{J 

J 

'

Page 2 of 2



MTPWELL STP COL WELLS.GPJ WLA.GDT 4r3/07
Project Name : Job Number Soetam:obNmeWELL LOG SOIL- Well No. OW-420-U

STP COL : 5O50.05-0496 MACTEC I
Type and Diameter of Boring Boring Location Heavy Haul Road Total DeptbRotary Wash J 8 inch N 362902.15 E 2942018.94 51 feet
DdIling 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 No. of Samples Date StartedNo Sampling 33.79 feet 0 11/7/06

0-

I-
2

3-

4.

5-

6-

7

11
12•

16

18117,

19-

20"
ý21 -

22-

23

24-

26-

27"

28

29-

30.

31-

32-
33

34'

35.

36-

37-
38-
39.2
4o0

d

05

I-
a,

to a,

a
C)

a,

N
U,

E I

Borehole Inalinaton
0

Logged byK •Clark Date Completed
11120106

Reviewed by / Date .... -01?kI1
Reviewed by!I Date ICA 6

U~iology n Remafr
CH Cuttings appear to be a CLAY (CH)

Cuttings apear to be a CLAY (CH)

Cuttings appear tD be a CLAY (CH)

Descriptions basied on
observations of R~otary Wash
cuttings; rig geologist and
driller's observations

Screen placements based on
Informnation torn
geotechnical boring

12/28/06: Water level
measured after development

:1
r~.I

CIuttings appear to be a SAND (SP)

Page 1 ot 2



STP WELL SW COL WELLS.GPJ WAGDT 4t3/O7

JMACTEC WELL LOG SOIL- Well No. OW-420-U

STP COL :5050-06-0496

cJ

S
ai

0 I II
Q U

0~)el

C02, Uthology Remarks

SP Cuttings appear to be a SAND (SP)41.7 .~
42

43-

44

45

46-
47.

48'

49

4 Cuttings appear to be a SAND %SP)
51 - - Boring Terminated at 514eet Wash hole and ream to 8
52- ;inch 

diameter
53.

54-

55

56

57-
58.
59.

60

61

62

63-
64.

65-
66i

67•

68.

69.
70'

71.

72

73-

74-

76-

76

77
78

7 o . --9_ 
_ _ _ _ __ _ _ _ ______

Page 2 of 2



T'P WMI CO LWELtS.GM-J WLAMGT 4/3/07

Project Name :Job Number
PM ACT'C WELL LOG SOIL Well No. OW-438-L

STP COL : 5050-06-0496

Type and Diameter of Boring Boring Location. Maintenance Shop Total Depth
Wash Rotary / B inch N 363790.77 E 2942045.09 105 feet

Drilling Contractor and Rig Elevation at Boring Ground Water Depth Depth to BedrockBEST IFalling 1500 30.11 feet 15.85 feet
Sampling Method Elevation at We(i No. of Samples Date Started

No sampling 31.57 feet 0 11121)06

CL

E

z
a.
r0

SO

9 C

C,

I,
~I ~ -4-44- + -4- -

1'

21

4,

51
S,

17-

1

10.
11.

121

151
186

191

20i
21 ,

23
24'

25ý
26i

281ý271

294

30-
31
32--
33ý

34 ý
35J
367i

7•7
38'
39.

1~
:2

Reviewed by] Date w¢m JA&--- --
Reviewed by IDate 14wqj~-

BorehOIe Incination
0

Logged by
M~. H. Nlernann

Litholegy Remaris

Date Completed

II ,- ... . -...... .. .. I- 4-.CH Iuttings appear to be dark gray;, CLAY (CH) Descnptions based on
observations of Rotary Wash
cuttings' rig geologist and
drlffer's observations

Screen placements based on
information from
geotechnical boring

11228106: Water )evel
measured after development

Cuttings appear to be reddish brown; CLAY
(CH)

sP Cuttings appear to be reddish brown; silt................. .... .. s.

:'OUM 't0r1td -be brown; sl6t SAND (SP);• -Tne'd..
$an, : ';

I I -- J - .L J .....-. k -

Page. I of ý



"TP Wa.L STPCOL WELLS.GPI WLA.GDT 403i07

Project Name: Job Number IAMAC=EC WELL LOG SOIL - Well No. OW-438-L
STP COL : 5050-06-0496

40,

421

42i
43z
41
48'-

45:

47-
481
491

521

534

541

56.

60,

61 1
658
591

640
72
76'

87

685

69.
70.

71.
72-
73
74-

76-

77-
781
79
so

dz
00

I-

S
40

S
5
40

a
I -L40 R Lithology Remarks

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

Cutfings appear to be brown, siP SAND (SP);
line sand. Grades into reddish brown; gravet;
CLAY (CH); some graver

Cuttings appeat to be reddish gray; CLAY(CH); calcareous nodules observed

Cu~ngtapeartab~ edl~hgry; CLAY
(0$), : ,. o~~U~obre

Page 2 of 3



S'P WEML STP COL WELLS.GPJ WLXGD7 4JD7
Projent Name ; Job Number WELL 1.0 SOIL-Well No. OW4384L

STP COLt 5050-06-0496

C

Ef

L~itology Remaft80 - SP Cuttings appearto be brown; SAND ($P); ftite
81 to no it fine to coarse saed
B2
83.

841
85.

86,

87.

88,

89,

90- Cuttings appear to be brown; SAND (SP); fine
91 to coarse sand
92-

93.

94,

95

96.

97.
98.

100. Cuttings appear to be brown; SAND (SP); fine
101t to coarse sand

102

104-

Boring Terminated at 105-feat Wash hole ind ream to 8106. inch diameter
107-
108 . .. *•!;[i;
109'" .

1110

112'

113-

114,

115.

116

117t

118
119-

Page 3 of 3



t~ W~! I ~flI W~IR~J WI A ~flT 4l~IIfl7

Project Name., Job Number SmV CTEC WELL LOG SOIL - Well No. OW-438-U

STP COL :5050-06-0496

Type and Diameter of Boring Boring Location Maintenance Shop Total Depth
Wash Rotary/8 inch N 363792.04 E 2942025.17 42 feet

Drlling Contractor and Rig Elevation at Boring Ground Water Depth Depth to Bedrock
,BEST I Failing 1500 30.53 feet 8.45 feet

Sampling Method Elevation at Well No. of Samples Data Started
No sampling 32.18 feet 0 11120/06

Borehole Incilation
0

Logged byS A, Osordo IDate Completed
I 12/1/06

Reviewed by I Date K /M
Reviewed by / Date YAW ,141"io/1

Rerarim
= .. -. -. I4

ly 4 riches)
a, gray.; CLAY

Deascrptiorts based on
observations of Rotary Wash
cuttings; rg geologist and
driller's observations

Screen placements based on
information from
geotechnical boring

1/28/06: Water level
measured after development

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

I~)

I..
Page 1 of 2



SYP WELL SIP OL WEULS.GPJ W1A.GOT 4/3107

Project Name: Job Number XMAC'C WELL LOG SOIL.-Well No. OW,438-U

STP COL. :5050-06-0496I
-I.- I . I

zO

CaIi S
0'

A_.-.-

L.ihology
qu
41" Iufn 

aTea to bebo n A DT

43.

44.

45-

46-
47.

48i

49ý

501

51

521

58

59

60

61

s4
65

626

63
64

69.
70
7f-

72-
73-

74-.

76
77

78

719

iunng I erminate• at 42-1eet Wash hc•le and ream to B
inch diameter

Page 2 of



Project Name Job Number

jIMJACTEC WELL LOG SOIL .Wel No. OW-010-L
STP COL : 5050-06-0496 __

Type andl Diameter of Boring Boring Location UHS Basin Total DepthWash Rotary 18 inch N 363363.45 'E 2941266.45 94 fWet
Drilling Contractor and Rig Elevation at Boring Ground Water Depth Depth to BedrockBEST I Failing 1500 30.75 feet 16.62feet
Sampling Method Elevaon at Well No. of Samples Data StartedNo sampling 32.48 feet 0 , 12110/05

2*
0

t] W

0

z•

12
U,

I

S
E
:fl
.5

I) I -4- -~ - -4- - * + -

71

12-

13-

14-
i5-

16'
17-

18-

19

20i
2111

22-

23'
24-

25

26-
27-

28

29'

30-

31.

32

33'

34.

35-
A: 36-

37-

38'
39.

V;

CD

Borehole Indlnatiorn
0

Logged by
tM. H. Nlemann

Litholgy Rernaftc

Reviewed by Date * MA
Reviewed bylDate . AW 1w 't0"

I I I I T ..... " T r i i I I i •TCH Cuttings appear to be dark gray; CLAY (CH)
to 5-feet; grades to gray to light gray; CLAY(Cli)

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

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

Screen placements based on
information from
geotrchnIlcat boring

12/28106: Water level
measured after development

Date Completed
121Z010

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

Cutins ppavte h~i~ t bown; it~

Cutilhs appea-to be brown; slit SAN( (SP);
fina grained

page 1 of 3



STP WELL SP COL WVAUS.GPJ WLA.GDT 413W7

Project Name "Job Number

fMACTEC WELL LOG SOIL - We-l No. OW-910-L
STP COL : 505006-0496

- T ~ - -

5
.0.
0

ID

S

ii
0
V

iiw
I3

V,

UMM1og Remarks

41

42'

43.

44.

45

46

47.

48.

49.

50

51

52

53

54

55.
56.

57.

59.

60.

61-

62.

63.

64-

65-
$5.

67-
68-
69.

70.

71'

72-

73,

74;

76.
7a*
77.

76-

79'
S80

Cutting appeartobe brown; slt; 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)

cotti~ghi)e t-0 be' greenish gray,, OLAY

(C ci a~tsndi~

Page 2 of 3



5V WFLL STP COL WEULS.GPJ WLA.GDT 4/3/07
PoetName :Job NumberProject Name: J05b-Nu-ber•MACTC 

'WELL LOG SOIL - Well No. OW-910-L
STP COL :505D-06-0496

6

z

ILI
'1.-I

U)

A

I
Iz

81
82

8~3
84
85

86

87.

88

89.

90

91

92

93

05

96.

97

99,

100.

101.

102

104-

105.
106.

107'

108

109.

112.

113.
"t4'
115:

116,

117.

118.

119'

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

R)

SP Cuttings appbar to change to slit SAND (SP);
fine gralned I.

I%'Cuttings appear to change to silt; SAND (SP);
tIne galned
Cuttings appear to change to CLAY (CH)

/-

Lfthology

Bodng Terminated at 94-feetBoring Termiinated at 94-feet Wash hole and ream to 8
Inch diameter

Remarks

"] •[} ,i f • i -I __________________________________________________

Page 3 of 3



. I rm.€•,

STP WELL ST? COL WELLS.GPJ WLA.OT 4M3107

Project Name: Job Number WfMAC•GT•CI WELL LoG SOIL- Well No. OW-910-UJ
SIP COL :5050-06-0496 

._ .
Type and Diameter of Boring Boring Location UHS Basin Total DepthWash Rotary /8 Inch _N 363362.02 E 2941246.57 38 feet
Drilling Contractor and Rig Elevation at Boring Ground Water Depth Depth 4o BedrockBEST I Failing 1500 30.89 feet 9.11 feet
Sampling Method Elevation at Well No. of Samples Date StartedNo sampling 32.32 feet 0 12V16/06

,,.- r , ,,

a
.5

a
D

?_13a
0
U

B
3

0

0

2-
3-

4i
6-

6.

7.
8.
9-

10-

11-

20-

314;

15-

16-

17,
18"

21-

22-

28-

30-

82-

33.

x.

A

a -
C----

Borehole Inclination
0

Logged by
I M. KL Memann Date Completed

12/20/06

Lfthology Remarks

Reviewed by/ Date kD Vl/ '+,
Reviewed by / Date KAVW RfIr-7

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

Cuttings appear to be reddish brown; slit;
CLAY (CHY) calcareous nodules

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

Screen placements based on
information from
geotachnical boring

12128/08: Water level
measured after development

Cuttings appear to be reddish brown; silt
.. • :11: == ..

ii iiii:
• . .. .... . . .... .,•,.;.,.,....-.. ..... .... ,., .... .. . ... . ... ............ .., . .- ... . . . . .. .. .

. . .. e. .1 .SA Petne

Cutgi. appear to be brown; siR $AND ($P);
fine #rlr

Il 1 Borhr Terminated at 384eet Wash hole and ream to8 8
I9 "-nc diameterE

Page 1 of
• I



STP WELL STP COL WELLM.GPJ WLA.GOT 40)07

Prolect Norme: Job Number

P mMAc rc WELL LOd SOIL - Well No. OW4928-L
STP COL . 50560-0496Type and Diameter of Boring Boring Location Northwest of Power Block Total DepthWash Rotary / 8 inch N 364932.3 E M9,0376.21 123 feet

Drflling Contractor and Rig Elevation at Boring Ground Water Depth Depth to BedrockBEST I Failing 150D 29.81 feet 15.75feat
Sampling Method Elevation at Well No. of Samples Date StartedNo sampling 31.56 feet 0 12/15/06

C,
C,

d
z

E

C,

0
a

0~

P
LM5

2-

3.

4.

5,
6:

7.

10,

11'

12-

13
14-
15.

16.
17.

ls,
19ý
20.

24.22-
23-
24-
25-
26.

27-

28-

29
30

3Z

372

33.
34.
35-

36-
37.
38
39'

.5

Borehole nclindation
10

Reviewed by / Date 0ChM q so "
Reviewed by) Date KAW IWllO

Logged by
MA. N.lemann

0=,cc -
-s
-3

Uthio"y Remarks

Date1Complted
12)19/06

CH Cuttings appear to be gray to yellowish brown;
gravel, CLAY (CH); 'lnegravel/calcareous
nodules. Grades to yellowish gray to reddish
brown: silt CLAY (CH)

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

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

.. .. ., . .. . .

Deso'ptions besed on
observations of RotaryWash
cuttings; rig geologist and
drtler's observations

Screen placements based on
information from
geotechnical boring

12128/06: Water level
measured after development

cut t..i... .... i t6hange to reddish brown;~AN&(~?~ C~; ~ ne xWd

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

4D

Page I of 4



STP WELL STP COL WELLS.GPJ WL.GDT 4U3/0?

Project Name: Job Number % AIE ELL( ~L-Wl o W2-
SPL05-C04 WELL LOG SOIL - Well, No. OW-928-S'rP COL :50o0-06-0496

M

1E I
E

d
z

I-

a,
Ir A

I'J•l • t
A I - - , 4

41-

42,

43.

44.

45-

46-

47-

48,

49.

50.

51-

52

53.

54,

55,

561.

58.

60

61

62

63:

64

65'

66.

67-

68.
69'

70.

71'

72'
73'

74.

75'

76.

77-

78.

79'

11 61-Ri Lithology Remarks

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

d

I

CH• Cuttings appearto change to reddish -brown;
Asilt CLAY (CH); few mIie calcareous nodules

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

Cuttings appear to be reddish brown; silt

CLAY (C-H)

CU~Ip~~peart be rit;iI browh Mlottlinlg

Page 2 of 4



mr, J,•

STP WELL STP COL WE.S.GPJ wVA.GMT 4r3J07

04e MmCTEC WELL LOG SOIL - Well No. OW-928-L

STP COL : 5050-06-0496

RC

dz

0 ii
C m

E
Z!

80l 1. 14 4 -1 - 4

82-

83-

84-

85.
86

87-

88-

89o

90-

92-

93.

94.

96,

97-

105-

106-
107-

108

109

110-

11-

112.

1163

1104

115'

116-

107-

1108

119.

120

.. 13 ,:

K

101

ithology Remarks
CH Cuttings appear to be reddish brown; silt

CLAY (CH) ,

SP Cuttings appear to be sift; SAND (SP)

Cuttings appear to be silt, SAND (SP)

CH Cuttings appear to be CLAY (CH)

'SP Cuttings appear to change to slit SAND (SP)

Cuttings appear to bp silt, SAND (SP)

Page 3 of 4



S'P W&L S7 COL Wa.S.GPJ WL.GDT 4/3107

Projectp oL.Name .- Job Number "MA WELL LOG SOIL - Well No. OW-928-L

STP COL 505D-06-0496

Page 4 of 4



STP WELL STP COLWELLSAGPN WLA.GDT 4WJ?.

Nt•t•

Project Name : Job Number

iyMA.CTEC WELL LOG SOIL- Well No. OW-928-U
STP COL 5050-06-O496

Type and Diameter of Boring Boring Locati•n Northwest of Power Block T"O DepthWash Rotary/I 5nch N 364933.86 5 2940356,41. 41.5 feet
Drilling Contractor and Rig Elevation at Boring Ground Water Depth Depth to BedrockBEST I Falling 1500 30.02 feet B.B feel
Sampling Method Elevation at Well No. of Samples Date StartedNo sampling $1.69 feet 0 1. 12/16/06

Borehole Incitnation
0

Logged .
K H. N

n Dab Completed
Niemarinan 1 12/1 9/06

Reviewed by I Date W t ,,
RbvieWed by / Date IKAW jf 7

wLhfthy Remaft
Cuttings appear to be dark gray: CLAY (CH)
grading to a gray and reddish brown, silt;
CLAY (c0i)

Descriptions based on
observations o fRotary Wash
cuttngs; jig geologist and
drillers observations

Screew placements based on
information from
geotechnical boring

12/28=06: Water level
measured after development

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

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

.=•=,i=.r=;~ •:ir..!=i -. . . .
...: =, . :.:. . .. . .

ap~* to be blu~lin: silt; SAND (SP}

Ii
~: ~*:B

Ii
SPaget I of 2



SrPWELL STP COL WELLS.GPJ WLA.GDT 4a3M7

.1Project Nome: Job Number
,MAGMMhCG WELL LOG SOL - Well No, OW-928-U

STP COL : 5050-06-0496

Page 2 o, 2



STP WEL Sr'P C4L WELLS.GPJ WM.A.GDT 40)07

1i~.

Project Name : Job Number WELL LOO SOL -Well No. OW-929-L
STP COL .: 5050-06-0496

Type and Diameter of Boring Boring Location Northeast of Power Block Toal DepthWash Rotary / B inch N 364671.5 E 2945497.78 100 feetDrilling Contractor and Rig Elevation at Boring I Groutnd Water Depth Depth to BedrockBEST I Failing 1500 36.93 feet 23.47 feetSampling Method 
Elevation at Well No. of Samples Date StartedNo sampling 

38.63 feet . 0 12/12/06

0-i

2-

3
4,
6-;

6.
7-
8
9

11t

14
Is
16-

17i
18.

19-
20
21

24

251
26'

27-
28-
29.
30
31

42..

,34

36

36

37

381

I

4i
C C

I i
AE
21

- -.-
Zr

Borehole Inclination
I,

Logged by
M. H. Niemanit~

Reviewed by f Date
Reviewed by! Date *M &/07

IfrW U11/e &-f,

Uthology RemarksII I I i i I I I

Date Completed
i2r30/0

COl Cuttings appeax to be reddish brown; sand;
CLAY (CH); some sand

Cutlings appear to be reddish brown; CLAY(CH) gradring to dark gray;, CLAY (CH)

Cuttings appear to be reddish brown: CLAY

Cufttings 9ppwa to be reddish brown and iq*yCLAY (CHi)

Descirptions based onobservations of Rotary Wash
cutfings; rig geologist and
driliers observations

Screen placements based an
information from
geotechnical boring

NN

12128106: Water)evel
measured after developmeni

#it')
- a . ~. ~-~-a ... a~.. -. -

IPage 1
i
I3



STP WELL STP COL WE.LLSPJ WLA.GDT 4/3=07
ProIec Name : Job Number A C

3MA•CT C WELL LOG SOIL -Well No. OW-929-L
STP COL : 50500-6-O498

40"

41-

421

431

441
45,

46q

471

48'

49j
o50

51

521

531
541

56.

57.1

581
5S]

60.

61,
62,

6.4

71
721

73,

76-

77-
78.

79~
80.

d

fsFb
V

C.)
A

.1O
Ukhbgy Remarksr 4.

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

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

tS Cuttings appear to change to skl SAND (SP)

. I I .

CH:

. 1

Cuttings appear to change to CLAY (CH)

Cutfings appear to be reddish brown; CLAY
(cH)

Page 2 of 3



SIP WELL S"P COL WL.LS.GPJ WLA.GDT 4/31M7

V:

Project Name: Job Number
SNMACnGC WELL LOG SOIL Well No. OW-929-L

STP COL :5050-06-0496

0A

I =ý1iILthkg Ramark80

81-

82-
as.
84-
85-

87-

88-
89'

90-
91-

92-
93-

94-

95-

961

98-
99.

100
101-

102-
103.

104-

105-
106-

107l08-

1o09
110'

11l,

112-

113.

114-
115'

116-

117k.
118-
119-

v°
I- t - -

C - t - ~ -f---- ~ - t - -

Guttings appear to be reddish brown; CLAY(CH)
=

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

Cuttings appeat to change to reddish brown;
st; SAND (SP)

CH Cuttings appear to change to reddish brown;

v.

a .-. - -
Boring Terminated at 100-feet Wash hole and ream to 8

Inch diameter

1WH'
F.-

Page 3 of 3



SWp wELL Syp COL WaLLS.GPJ KWUGT 4W30
P~roject Name . Job Number

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

Type and Diameter of Boring Boring Location Northeast of Power Block Total DepthWash Rotary 18 Inch N 364872.34 E 2945477.58 62 feetDrilling Contractor and Rig Elevation at Boring Ground Water Depth Depth to BedrockBESTI Failing 1500 36.91 feet 12.92 feetSampling Method Elevation at Well No. of Samples Date StartedNo sampling 38.71 feet 0 12113/06

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



SWELl SW CQL WELLS-GPJ W.A.GDT 4Q3W07
PoetName : Jab Number

NebmifM CTEGC WELL LOG SOIL - Well No. OW-929-U
STP COL :5050-06-0498

0 I
0w

U;il
I j

i/,w
An I

41,
42'

43.

44,

45-

46"

47.

48-

49-

50-

51.

52-

53.

54-

55.

50.
57.

58.

59.

60.

611

A

I--

ReMo..
CH Cutqrgs appear to be reddish brown and gray;

CLAY (OH)

Uthology

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

SP Cuttings appear to change to SAND (SP)

Cuttings appear to change to reddish brown:
CLAY (CH)

Boring Terminated at 62-feet

64-

65-

67-
68-,
69-
70-

72-
731

741
761
76-
77,
78-
794-

Wash hole and ream to 8
inch diameter

U0 -,I , - A.> A. ~

Page 2 of 2



STP W=LL STPCOLWELLS.GPJ WiAGOT 4a7

Project Name: Job Number

VMACTEC WELL LOG SOIL -Well No. OW-930-L
STP COL '5050-06-0496

Type and Diameter of Boring Boring Locatio~outheast of Unit 1 & 2 ECR/UHS Total Depth
Wash Rotary 18 Inch N 360214.45 E 2,49525.96 .108 feet

Drilling Contractor and Rig Elevaton at Boilrg Grould Water Depth Depto Bedrock
BEST/Faling 1500 26:21 feet 14.9 rest

Sampling Method E levation at Wela No. of Samples Date Started
No sampling 27.98 feet 0 12111/06

i.
S

I £

d

ID

d,

E

0I

S
S

I.

2-

3-

4.

5-
6.

7.

8*

9

10

11.

12

13
14

15

16

17

18'

19'

2D1

21'

22

23-

24"

25,

26,

27T

28,

29,

30'

31

32

33.

34.

35.

36-
37.

38

39,

40

'u

Borehole Inclinillon
D

ILogged by
C.Bnice

Date Compleled
12118/06

Reviewed by I Date IN %f$Io?
Revfewed by I Date KAw* q 1 jioi

Ufl1"oY Rema-ks
CH Cuttings appearlo be very dark greenish gray

(GLEY I 3/5GY); silt; CLAY {CH)

Cuttings appear to be yellowish red (5YR 5/81;
sWt; CLAY (CH)

Descriptions based on
observations of Rotary Wash
cutlings; rig geotlgist and
driler's observations

Screen placements based on
information iroi
geotechnlical boring

12/28106: Water level
measured after development

SM Cuttings appear to be yellowish red (5YR 5/8);
sit SAND (SM)

•w o. ,o. b st

C(tt~p• appear to be strung brown (7.5YR

Page 1 01 s



STPW .WL S•TPOLWELLS.GPI W.kDT 4M3107

PoetName. Job Number
JTP COLectA= WELL LOG SOIL - Well No. OW-930-LSTIP COL ;5050-06-0498

40

41-

42

43.

4,4,

45.

46-

47.

48,

49-

50,

51.

62-
53.

64.
55.

56.

57.
4 , 58.

59,
60-
61.

62.

63-

64-
65.

6.

67'

69,

70"

71-

72"

73,
74.

76-
76-
77-

78i

79-

60

I.-

ii
U

0
E

a

...........

'M

Metnsppart 

esrngbon{,Y

L.0
ULthob"

SM I Cuttings appear to be strong brown (7.5YR. 4/6); sijt; SAND (SM)

• : .. . . . . ....CH Suyngs appear to be strong brown (7.5YR518); sit CLAY (CH)

Cuttings appear to be strong brown (7.S5YR
518); sift; CLAY (CH); trace of angular calcium
carbonate fragments

Remarks

SM *Cuttings appear to be strong brown (7,SYR5/M); silt SAND (SM)

tibe strong brown (I.SYR

Page 2 of S



STP WE. STP COLWELLS.GPJ WL&AGDT 4/3/07

Project Name : Job Number
•TP L 0WELL LOG SOIL -Well No. OW-930-LiSTP COL :550646

a)

2

0/

I5
Ig I

CD

'.3

a,-2

81'

82"

83'

84'
85-

86.

87'

88'

89.

90.

91.

92-

93.

94'

95.
96.

97-

100.
101.

102'
103,

104,

105
106-

107"

108

109.

110.
mi

113.

114-

116.

117-

118.

119.

I -0
Uft~ot~§y

SM
Remarks

Cuttings appear to be strong brawn (7.SYR
516); s.it SAND (SM); sand is coarsening with
depth

Cuttings appear to be strong brown (7,5Y
5/6); sk SAND (SM); sand is coarsening with
depth

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

\• i• i~~~~i• :'. ..~~ ......... : .:!::!;! . ,;::!. :; ;..!• :,.::.,.
1.. ..g... er;.n.. d .t gt ... ...."" .

Boring Ttrminatd at 108-1o.6

i,* ' ', ' . - ..... . -.,.,:!.,,

WaMs lol. ahd'ia t.8

"] ,;•U " '

Page 3 of 3



ST WELL STP COILWELL,-GPJ WVLA.GDT 4/3107

Project Name:Job Number

W•'ACTEC WELL LOG SOIL -Well-No. OW-930-U
STP QOL :5050-06-0496

Type and Diameter of Boring Boring LoeatlOofutIheat of Unit I & 2 ECR/UHS Total DepthWash Rotary 1 8 Inch N 360209.72,.E 2949506.58 , - 38 feetDOlIng Contractor and Rig Elevation at Boring Ground Water Depth Depth to BedrockBE-STJ Falaing 1500 . 25.62 feet I.hMeet
Sampling Method Elevation at Wei No. of Samples Dats StartedNo sampling 27.33 feet 0 A 12N 110~

1h"i J1.

[

VP

0

0

2
3

4S.

6
7•

9i

ID-.
110

12
13.

14

15.

16-

17i

18.
19-

20

.21

22
23
24

26

27

29-

31,
32.,
33.
34-
36.361

2

0

1-
S

E
0
cI~

me

Be

M
0

0

I
S

C

.2
0

-8U)

0a,

Revipwed by I Date Am , A--;ý'
Reviewed 'by l Date ,AW 4d &I

Borehole Inclination
0

Uthaobgy Remarks

-H I Quttings appear to be dark gray, CLAY (CH) Descriptions baed on
obsorvations.Of Rtaryt Wash
cuttings; rig geologist and
driler's observations

Screen placements based on
information from
geotaohiical boring

12/28/06: Water level
measured after development

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

Logged by Date CoM ted
M N. H, Niemann 1f8P

SM •tti~ngs 'appearto change to brown; sllt
SAND (SM); fine grained

Cuttinga appear to be brown; slit SAND (SM);
fine gralned

~iffing abon; silt SAND (S.M);
fIno Oblned

:ii

I 1I IBoring Terminated.at 38-feet Wash hole and ream to 8

39 L 
inch diameter _

Page I of I



W WELL S"P COL WELLS.GPJ WLA.GDT 4/3/07

Proje Name: Job NumberC WELL LOG SOIL -Well No. OW-931-U

S"P COL : 5050-06-0496

Type and Diameter of Soring Bonrig Location Southwest of Power Block Total DepthWash Rotary17 Inch N 361979.42 E 2939520.36 38 feet
Drilling Contractor and- Rig Elevation at Boring Oround Water Depth Depth to Bedrock

BEST f Holemaster 1500 30.63 feet 9.82 feet
Sampling 'Method Elevation at Well No, of Samples Date StartedI No sampling 32.1 feet 0 12/8/06

CL

c_

0
z

E
3P
9

0.rgc/I

|I" !' ! '!" l I ' 1

21

3-

4-

5.
6-
7-
81-

10-
11-
I2s

15-

16-

17,
18-
Is-

2D,

•4.,25J
.2$

28-

29ý
30-

31-
32-

33-

35-

37-

-f
I

Borehole Inclnation
0

Lhhbgy Remraks

I Logged by
.D Heslep

Reviewed by Y Date WD W.:
Reviewed by I Date M_ A I ,iO7

Date Completed
1211506

Cuttings appear t0 be dark gray; silt CLAY
(CH)

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

Cuttings appear to be reddish orange; slit
sand: CLAY (CHY; some sand

Descriptions bated on
observatlons of Rotary Wash
cutfings; rig geologist and
driller's obse'vations

Screen placements based on
Iiformaftion from
geotechnical boring

12120106: Water lever
measured after development

* -I
* 3

I-
I

SP Cuttings appear to change to reddish orange:
SAND0 (SPI

PCutting* ýpear to Oang to reddish orange,
SAND (90)

39 - Boring Terminated at 38-feet Wash hole and ream to 8

,n I inch diameterI
Page 1 of I



WPI I ~ (~OIW~tL5.0Pj Wit. ~ dJ~iff~7

I ýd;koj I

Pjct Name: Job Number WMAC C WELL LOG SOIL - Well No. OW-932-L

STP COL : 5050-06-0496

Type and Diameter of Bo Mng Boring Location South ofaPower Bloc Total Depth
Wash Rotary/8 Inch N 361899.37 E 2942115.9 81.5 feet

Drilling Con and Rig - Elevation at Boring Ground Water Depth bepth to Bedrock
BEST/ Falling 1500 31.09 feet 17.23 feet

Sampling Method j.Eevation at Weaf No. of Samples Date Started'No sampling 32.79 feet 0 12/14/06

I3

z

I..

E
W

0W
1. '~

85
L.

E S
ff

e
2e

1I-

2-'

4-

5.
6.

7.
8-

9-

104

11-

.12

13,

14"

25,.

26-

27-

18-

19'

20.

21-
22-

23-

24-

25-

4120-

27-

29"

30'

31-
32'

S 36-

37.

3B.

39.

®R
I El

Borehole Inclinationr
0

Reviewed by iDate !fbY
Reviewed by I Date KA~igilIh

Logged by IDate Completed
M, H.Nliemann 12/1i/06

Llthology Remaro

-5
-j

CH Cuttings appear to be dark gray; CLAY (CHY,
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
drilleT'. observations

Screen placements based on
information from
geotechnical boring

=2/28106: Water level
measured after development

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

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

Page 1 of



STP WELL STP COL WEU.S.GP• WLA.GDT 4/3M?

Pream bNumbMA C WELL LOG SOIL -Well No. OW-932-L

STP COL 5050-06-0496

C.
S
S

a u•

d

0

V
ii ii I a,5

(C

S
0

41t

42

434'

444
451

46-

47

48

49i

51

52.

54-
55-

57-
so-
69.
601

62-

63-

64-
65.
66-
67

70i
71

72!

74-
75t
76ý

78

79,

g nk

a

-4
Uftdcogy Rerrark

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

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

Cm Cuttings 'appear to change to reddish brown;
CLAY (CH) grading to gray; CLAY (CH) below58-feet

Cuttings appear to be gray; CLAY (CH)

:.. . .. . ..!!!!!:!:.::';p '

p.• .. , i:::.Cfl~11 td if. SANP (5P);
OWe rand

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

Page 2 of 3



STP WELL sTP c0- WELLs.ePJ WLA.SOT 4rA7

PJMACTEC WELL LOG SOIL. - Well No. OW-932-L
STP COL ; 5050-06-0496

Page 3 of 3



STP WELL sP cOL WELLS.GPJ WLA.GDT 4/1D7

Project Name : Job Number *MAUIEG WELL'LOG SI - Well No. 0W432.U

STP COL :506-06-0495

Type and Diameter of Boring Boring Location South of Power Block TotaT Depth
Wash Rotary 1 inch N 3M1853, E 2942097.29 41,5 feet

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

Sampling Method Elevation at Well No. of Samples Date Started
No sampling 32.83 feet 0 12/14/06

).. .. j:

1 .•

3.

4,

5
6e

7-

13-

14,

16

17.

18.
19

20

21.

23.
24,

25

26

.SP

28- '
29

10
31.

312!

133
14-

35-

36-
37-

394

40

Borehole Inclination
0

Loged by-1• A' Niamann

Re~AewedbyIDate #n .V. J67
Reviewed by) Date IrAW 4l1S1s7

-I
-J

Llliooogy Rem~arks

Cuttings appear to be dark grayý CLAY (CH)

Cuttings appear to be reddish brown; CLAY
(CH)

Cuttings appear to be reddish brown; CLAY
(CH)

Descriptions based on
observations b4f Rotary Wash
cuttirigsr rig geologist and
drillers observations

Screen placements based on
information from
geotechnical boring

12128106: Water level
measured after development

Date Completed
12119/06

i Cuttings appear to change to slt SAND (SP);
fine grained

Cutngs appear to be silt; SAND (SP), fine
gra•r•.d

Page 1 of 2



STPWEUL. S-PCOLW'aS.GCJ WLAGDT 413Mo7

Project Name .Job Number WELL LOG SOIL - Well No. OW-932-U
S-n=COL :50o60-0o-496 M M

i.€.

40;

41

42-

43

44-
45,

45-

47.

49.so-

52-

53-524

55.

56-

57,

58-

60-

82-

63-

64-

65,
66-
67-

68-.

69-

70

719

72-

73..

75.

774

78-.

791~

C

z

0}
Ii'=a,

=

i
i
II Cu0 Uthtogy Remarks

- -4.-I.- 4 ~~-I.------ I
SP

- - 1'.......................-
Boring I erminated at 41.5-feet Wash hole andi ream to B

inch diameter

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

Page 2 of 2



STP WELL STP GOL WELLS.GPJ WLJJGDT 413W0"
Project Name -Job Number

,j JAS-E I WELL LOG SOIL -Well No. OW-933-L
STP COL :5050-06-0496

Type and Diameter of Boring. Boring LoCat][o_ South of Power Block Total Depth
Mud Rotary I8 inch N 381898.05 E 2943515.01 88 feet

Drilling Contractor and Rig Elevalion at Boring Ground Water Depth Depth to Bedrock
BEST f Falling 1500 28.74 feet .. 14.6 feet

Sampling Method Elevation at Wei No. of Samples Date Started
No sampling 30.45 feat 0 1118106

0.

2-

3

4
5'

7
8'

10,

11'

12

is
14
15

16

17.
18,

19.
20'

21"

22-

23

24

25

26

27

28"

29-

30.

31.

32-

33

35'

361

37-

38

101

z
66

0J Hem 0

0-..-

Borehole InchnaUior
0

I Logged by
.R. Clark

Date Completed
11128108

Reviewed by) DaVtekip-
Reviewed by 10ele KAW 41ilo-

Llftology Remaft
Ctings from appear to be CLAY (CH) Descnipfions based on ..

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

Screen placements based on
Information tom
geotechnical boring

12128106: Water level
measured after development

a

Cuttings from appear to be CLAY (CH)

Cuttings from appear to be silt CLAY (CL-MLU

Cuttings from appear to be SAND (SP)

Page I of 3



STP WELL S"P COLWELOL,.GPJ WLA.GOT 4/3M07

Project Name : Job Number

STP COL : 5600-06-0496
MAGCTEC WELL LOG SOIL - Well No. OW-933-L

II

Ii., j

Page 2 of 3



STP WIR-L STP COL WELLS.GfPJ WLA.GDT 413/07

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

S'P COL : 5050-06-0496

Page 3 of 3



SIP VMLL ST? OX.WE1±.SaNP WLA.OT 4IrO7

Project Name, Job Number SWELL LOG SOIL -Well-No. OW-933-U

srP COL :5050-0%-0496

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

Drilling Contractor and Rig Elevation at Boring Ground Water Depth Depth to Bedrock
BEST I Failing 1500 28.87 feet 8.44 feet .

Sampling Method Elevation at Well No. of Samples . Date Started
•No sampling 30.62 feeltI 0 " 11a/13e

0

2-

3-
4.
5-
6.
7.
8.
9.

10.
11
12-
13,
14-
1I-
16-
178

19"
.20
21t
22,
23

24
25
26-
27-
28-
29-
30
31-
32
33-

34-
35

3 8 .39.

0
2
4
a

a

0,

a
0
C.)

z

Borehole inclina~lon
0

Logged by 1at0 Completed
11128106

Reviewed by] Date VDW?
Reviewed by f Date YAW I411107

.-,

Lithology Remarks

Cuttings from appear to be CLAY (CH)

Cuttings from appear to be CLAY (CH)

Descriptions based on
obsevallons of, Rotary Wash
cuttings; dig geologist and
drll eers observations

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

Cutfings from appear to be CLAY (CH)

, tin _., ftl ~pW to be $AND ($P)

Roring Terminated at 38-feet

I I

Wash hole and ream to 8
inch diameter

40 ,.. .
Pages 1 of 1



STP WELL "TP COL.WE-LS.GPJ W'WT 413/07
Project Name :Job Number P N JAC'fbEC WELL LOG SOIL - Well No. OW-934-L
S'P COL : 505D-06-0496

Type and Diameter of Boring Boring LoCati•oNateast of Unit 1 & 2 ECR/IUHS Total DepthWash Rotary / 7 Inch N 362082.08 E 294•1254,12 102 feetDrilling Contractor and Rig Elevation at Boring IGround Water Depth Depth to BedrockBEST I Holemaster 1500 -29.D4 feet 17.07 fet
Sampling Method -Elevation at Well No. of Samples Date StartedNo sampling 30.94 feet 0 12./9106

2-

4-

5

6

7

81

9i

10.

21-

122

23
14.

15-

156

27
18

20

21

22

233

24-
25.

26-

27
29

29

30
31
32

33

34,

35'
S.. . 36

37;

38-

E
w.

d

CL
0.1
O-

CR

0

-Z S
U

0 0

~2

$1,

Borehole inclination0

Reviewed by IDate
Reviewed by / Date

Logged by
D, H eslep

Data Completed
12J15/0

Remharks

-I

U.oology
CH Cutb'ts appear to be dark gray to reddish

brown; silt; sand; CLAY (CH); some sand:
calcareous nodules

Ct_,ngs appear to be reddish brown; sit;
sand; CLAY (CH); some sand; calcareous
nodules

Cuttings appear to be reddish dark gray; ait;
sand; CLAY (CH); some sand; calcareous
nodules

Cudinos appear to be reddish dark gray; slit
sand; CLAY (rH); some sand; calcareous

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

Screen placements based on
information from
geotachnical boring

12128/06: Water level
measured after development

L;Ulfls pper o c~al~etoreddish brown,
a0 ay A -E($Pyj.ýbiri silt samne clay.

I~~neW tovi~g~ned

Cuttings appear to be reddish brown; sIt;,.clay;
SAND {SPY, some sirte some clay: fine to very
fine grained

dt, '" 
-.. .- 

. . " =
Page 1 oi 3



Ma"90920ý-

MTPWELL STP COL. WELLS.GPJ W.A.GOT 4QW7

Project Name: Job Number
MACMhC WELL LOG SOIL - Well No. OW-934-L

STP COL :5050-06-0495

2J

d
z

iS
~ w

or
C
.5

41-
42-

43-

44-
45-

46-
47-

48-
49-

5o.
51;

52-
53.

54.
55.
56-

57.

605

61.

62'

63'

64,

65.

67"

68.

69-

70-

71-

72-

73-

74.

.75'
76'

77.

7B-
79.

.6

Lithology Remaris
SP Cuttings appear to be reddish brown; slit; clay;

SAND (SP); some silt some clay; fine to very
fine grained

. . .. 1 . . .. ,. .CH cuttngs appear to change to reddish brown totan and light gray; slit; 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 lighi gray, slit
sand; CLAY (CH): Some sand; very fine
gralned
Cuffngs appear to change to reddish tan;,SAND ISP); very fine grained

cuttings appear to be reddish tan; SANDt sPf: vy th ýVww

dLA-Y (dH). very fine6j wle; eomei sit

W•

Page 2 of 3
.--'...----....................'



STP WE.L SP COL WELLS.GPJ WLA.AGT 413)07

Pr L 0b6 ber WELL LOGSOIL -Well No. OW-934-L
STP COL -5050.06-0496

dza8

a,

:1
& a I

81-

82'
83-

84.

8s-

86-

87'

88"

89-

90-

91.

92'

93.

94-

95-
96'
97-

i 9 98.

99-
100-

101.

102

103-

104-

105,
106.

107-

108.

109.

110.

11-2

,11.3•

114'

115'

116.

117-

118.

119-

d ; i - ý . .
I Utdogy Remofls

CH Cuttings appear to be ian; sand, sti CLAY
(CH); very fine grained; some Slit

Curtfings appear to be tan; sand; silt CLAY
(CH); very fme grained; some sift

L
Cuttfgs appear to change to tan; sit; SAND
(SP); very fife grained; some slit

Cuttings appear to be tan; sit; SAND (SP);
very fine grained; some st

: | ,.
Boring termif•ratd at lub-feer Wash hole and ream to a

inch diameter

']v U . ..

Page 3 of 3



iii., :."

Pr•etNarne :Job Num j•'%ACTEC WELL LOG SOIL- Well No. OW-934-U

SIP COL 6050-06-0496 I
Type and Diamneter of Boring Boring Locaton NE of Unit I & 2 ECR/UHS Total DepthMud Rotary / 8 inch N 362079.87 E 2948234.2 43 feet
Drillrng Contractor and Rig Elevation at Boring Ground Water Depth Depth to BedrockBEST / Falring 1500 28.54 eet 122feet
Sampling Metiod IElevation at Well No. of Samples Date Started

No seamping 30.39 feet 0 11121106

0

2

3

4

5

6

7

8

9
10

12-

13
'14
15

16

17

18

19
20

28
27

28
29
30

31

32

33.
34-
35-
38
37
38
39

- *1 - - - - -

E
I)

4

F-

2D
0 3p

0

..1

Borehole Inclination0 Logged by
= M. Fraychineaud

Revie wed by!I Dote Ma11'
Reviewed by IDate l(AW Q6316

Utiogy Remarks

Date Completed
1211166

-F
CH Cuttings appear to be black (Gleyl 25/N); sIt;

CLAY (CH:; moist little silt high pla~tfcity

Cuttings appear tp be yellowish, red (5YR 5/6):
slit CLAY (CH); moist little slit; high plasliclty;,
some.pebbles and calcareous nodules

Descriptions based on
observations of Rotary Wash
cutlnas ig gedlogist and
drillees observations

Screen placements based on
information from
geotcihnical boring

12128/08; Water level
measured after development

Cuttings appear to be reddish yellow (SYR
6J6); silt SAND (SP); fine: some slit: trace

Page I of 2'



STP WaLL STP COL WELLS.GPJ WLA..GDT 413W07

o aMAeCta WELL LOG SOIL - Well No. OW-9344J

STP COL 5050-06-0496

-1
E

0

@5 Ii1If

I 85

0

r 'r - - I' -

Lftholjgy Remarks
SCuttiPgs appear to be reddish yellow (SY'R

41 . -{ P 6/- sill SAND (SP); fine: some silt; trace
42. =

Bonng Terminateo at 4-Lfeet44'
45"

46'

47.

48.

49.
50'

.51'

52.

53,

54.

55.

56.

57.

58.

59.

61.

62,

63-

64.

65.
66-

67-

68,
69'

70.

71'

72-

73-

74.

75.

76,

77.

78-

79.

Wvasn hole ana ream to 8
inch diameter

fljJ .~k .&~.. ~ 4. A J. A S 
-

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~i~



289MUMI.:

OMACTEC
WELL DEVLOPMENT

-Project Name:
MACTEC Project Number:

STP COL Subsurfaee Investigation
5050-06-0496

Well Number: p L,.) 3 -• .-

Date Developed: I.- 2- L- O (o

Date Drilled: , ">

Developed by: _ _____i

Development start time: ".1 Oje

Development stop time: 3. .

Casing Diameter , 2. in Water Level (start)(b): , 3 5 . ft
Length of Screened

Interval: _I (DI ft WaterLevel (end): .- ft
Top p Screened Calculated-well 2tgola In A.

Inteval:(0. e3 gl/rt) _aal
W elfdept h • ell! -t... Minim um volum eto be

Construction IgW_4 removed: 5L, g

Well D)epth (tat*3&4 . ~5~f ~cuaI volume removed:ga
bisposal method of

Well Depth (end): . t. A ,,5 ft removed water:

for 2 inch well casing = ((((2inch)/(1.2inchftf)) 2)*3.14]/4 * 7.46 gal/ft3 =0.163 gaVft

:1

' " : ' • 
7' 4" ,- ' ,•

jJ "P *....A-: '4" '--" .. .•. . .••'l

____:__ 
___ .... __ . . .".::'.•:.i...i 

''2::::: :::!..::::::::i::::i:: 
•.



%MACTEC
WELL DEVLOPMENT

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

Well Number CU,)-t -1A Developed by: -tr im'

Date Developed: ZA: •Z•\ t)L Development start time: .. • . o gA

Date DDnlled: ',. ." Development stop time: '

Casing Diameter . in Water Level (start)(b): • .1--. .. U. j. ,
Length of Screened WaeAeel(n)Interval, ft Water Level (and): .¢, ,:•%

Top Scee Calculated el
lintervkL (0 16 well gyWlii-

Well. d*A Im 0- • t% . &. o . . - V .Minimum volume to be
toristruotionpOJOY, lo2a)~ 2 ) ft removed: gal

S We~ph1 (s~tart): •L f Actual volume removed: " gal
Disposal method of

Well Depth (end): , removed water'-

* for 2 inch well casing= [(((2Inch')/(12incthftW))*3.14]!4 * 7.46 gal/ft3 =0.163 gal/ft

Desc . •n of equipment used: ' - . . . . :. C:., .. ,,

D .O . . . . . .o:.ate at ;t :.. ,-,.. ; ' , 4

. ,,...

* J)e Wb~O~EP ~ofwat~ t~e~id ~ ~* ~ ~
Zc~ ~ ~'~* ~i ~ #~ck~~ -

j
4

Y ~. /



JMACTEC
WELL DEVLOPMENT

ProjectName:
MACTEC Project Number:

Well Number: L'. J,-

Date Developed: lij

STP COL Subsurface Investigation
5050-06-0496

-q• " L.,- Developed by: ,* •

Development start time: 1.0 "2tQ Am

Development stop time: -Date Drilled: IL
Casing Diameter . 2, in Water Level (start)(b): IGA - ,, , .. ft

Length of Screerned
Interval:. ft Water Level (end): •GA -- •,U-, ft

Top of Screened Caiculatld wetl vure
"gInterval:.'ft* \o gal

Well depth from _, " H ',ur- lumeotbe
construction log(a): S~ ft q ý rem oved: 2-gal

W WellO ph(t ~ ~ - ft

Well Depth (end): e'alSfE
Actual volume removed: i\' gal

Disposal method of
removed water. -•6"v- ,o_-•kcc,

afor 2 inch well casing = [(((2indh)/(12ffic/f t)f)2)3.i434 *7.4. gaif ---6.63 gal/ft

Descriphm ofequitnen -used: w.,a Cc'ji

. ..... ...... _M

'.n'z•:Qf: !::iceofw.term~ind: ,.*. ,.

• .' .;.

Rih



O1MACTEC
WELL DEVLOPMENT

Project Name:
MACTEC Project Number.

STP COL Subsurface Investigation
5050-06-0498

DWeN D'evmer. Qe- d:10t•--
Date Developed: /Sol:• o ,

Developed by.[l~

Development start time: L. .V

Date Drilled: "t " 0 i- Development stop time: -

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

Interval: { 0 / ft Water Level (end):
Top of Screened Calculated well v I '

Interval: ft, (0. 183 gal/t O / f
Minimum volume to be

I gh removed: '00.. i l
Well Depth (start) a- t&al volirne removed: 6Vl
Well Depth (end): ,.Disposal method of

Well Dremoved water.

* for 2 inch weLl casing= [(((2inch)I(12in.bft))2)*3.14]14 * 7.46 gal/ft 3 =0.163 gallft

" ,-,:•,,..... :...::....:..... ::.•• : .•.' -.Y :• . • • * z:-.•
• .. ;::"'••. ;:.' i;:•i~l~! i•..i =" . ... ." ... •.o•• " t '' I ; : - ' ... ,. '

"D .. ' o"i",,m,"., .,. . r,..:: .ga p . ' . . . . . " ' , ,

.. ,,
ý3- V-2,61 ZR

4!5



SMACTEC

WELL DEVLOPMENT
Project Name:

MACTEC Project Number
STP COL Subsurface Investigation
5050-08-0496

Well Number. OL-

Date Developed: \i " zz. O

Date Drilled: O)' Cat, CA

Developed by: _bg A•ac-

Development start time: 2Nt '(Cp

Development stop ftme:

Casing Diameter . Z i in Water Level (start)(b): I , •. f7
Length of Screened I...

Interval: L 0" Water Level (end): .
Top of Screened C w ......nteval,10Calculated~ well Vo luip "Interval:.-.
Wel eth m'(-6 af 4

W depth from •,-" Minimum volume to be
construction "og. -2, fiAtv removed: J53 J3 gal

Well Dept sat ~ ~ f Actual volume removed:

Well Depth (end): C S , U ft

for 2 inch well casing = [(((2inch)/(12i-nchjft) 2)*3J

Disposal method of
removed water

4]14 * 7.46 galf/ 0.I6. 163 ga' ...

~~ of waterat end:-

\$~ 6}'

41'

t j

i'

i



SMACTEC

WELL DEVLOPINENT
Project Name:

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

Well Number: C0J ,04ý3 - Lk

Date Developed: I I. . OL

Date Drilled: kk•, 'v

Developed by: f.,A4, AI,*

Development start time: ,fr' 2.

Development stop time:

Casing Diameter: 2- r' in
Length of Screened

Interval: 10 ft
Top of Screened

Interval:

Well Depth (start): ft.

Well Depth (end): 5 .J I ft'

* for 2 inch wcll casing = [(((2inch)(12inh/ft)) 2)*3.1I

Water Level (start)(b): t10, . ft

Water Level (end): J0J, j ft

(OA0 af 1(ba) 3 gal
Minimum voluenDbeo

,MMeved:, 33 gal

Actual volume removed: , . • ga.
Disposal method of.

removed water. . .-

t]/4 * 7.46 gal/f? =0.163 gal/f•t

L g

...,ri f ofwit r t• .. en/d: -"• • .



SMACTEC

WELL DEVLOPMENT
Project, Name: STP COL Suburface Investigation

MACTEC Project Number: 5050-06-0498

Well Number -61g - V9, -/U Developed by:. -.

Date Developed: / , d Development start time: bP# *' M ,

Date Drilled: ;//it-6 , Developmirent stop fte: __ _to_ A4

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

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

Interval: ft (0.163 galet )(b-a): i. f,5 gal
Well depth from Minimum volume to be

construction log(a): A. removed: 3 7 gal

Well Depth (start): ft q/ 1 Actual volume'removed: ,,• gal
Disposal method of

Well Depth (end): 49, ?O ft removed water: J:$)MOOý'4

for 2 inch well casing = [(((2 ch)/(12fiwcft)) 2)*3.14]/4 * 7.46 gal/ft 7-0.163 gal/ft

D2s5ripdon of 2EquPMet U=&d.

Des.riptiou d o_ . . .. .. .

:.:-j:.

JIr-. • .'•

*V@ <



SMACTEC

WELL DEVLOPMENT
Project Name: STP COL Sul

MACTEC Project Number. 5050-06-0491

Well Number, A-. i-..L
DateDevelope:

Date Drilled-, l/~

bsurface Investigation
6

Developed by: i .•..J0).r.s .,-
Deveopm.ent Start 6atmI, ' O1 C -f

Development stop time:

Casing Dia-meter J ~ WateWLevel (Stprt)(0). U 3 1 ft
Length tf -Scrtened ji i

Inteival: WatetrLevel (endy
To-f Screenead Calculated well yo V.triteial: ~(0. 183 gal/ft 1' i .al

construction. -ogat removed.z n~ a

well Depth-(starty ~ . ft Ac~l W4luM**i removed1, WelRphen) ow
pi~o Me.. olo.. of

f2_we f =/ )) 1 4a ri3.]3emoved water.
Sfor 2 inch well casing= [(((2inch)/(Il~incb/ft))2 )*3.14y14 *7.46 gal/ft =0. 3 63 gal/ft

[, • -, ,

., ., ,.~~~~... .... .......... ....".... . .Ž:.. . ..

~&4~ awe -. 0

D es...m o . . . ... .. . . . .A .
D;4ppdj~~rýýf MMt~wI

1~)

~A
.~

'C,



;r MACTEC
WELL DEVLOPMENT

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

Well Number: p ' - -,YS--L. Developed by: _

Date Developed: _ Z1,64 Development start time:; ,•r

Date Drilled: ..j. /./ Development stop time: . ,

Casing Diameter: in Water Level (start)(b): r7, P5 ..ft
Length of Screened

Interval: _ft Water Level. (end): IL7 d, 1 ft
Top of Screened Calculated well v 0rj~e

Interval: "S1~ga/tIM galW• W> Tram 'Minimum volume to be
oonstsuctioIlo 

gal
_ _ _ _ _ _ _

Well Depth (start)•) 0.2. ft Actual volume removed: g
Disposal method ofWell Depth (end): j&4 .. t removed water 1.,

for 2 inch well casing [(((2inch)/(lg-incb/It))2 )*3.14]/4 * 7.46' gal/±O -0.163 gal/ft

.e of wa r at. •t,. .

J:• .. • . .. ,,i + • ,• :• . ...

(A .•.+, .. . .
\*? U M+ . t•; +++: =+



jMACTEC
WELL DEVLOPMENT

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

Well Number: 20 f- - V4 - 1* Developed by: .

Date Developed: ft- •7-•.. Developmern start time: -, .

Date Drilled: i t- Development stop time: .-

Casing Diameter in Water Level (start)(b): 7. o ft
Length of Screened

Interval: 1t0 ft' Water Level (end): 7 ft
Top of Screened Calculated well yo .es,

Interval: $E ft (0.163 gal/ff -. r . gal-
Well depth from Minimum volume to be

construction log(a): ... ). ft removed: g,, 2? gal
Well Depth (start): 471i3 it 6, a Votuzm emoved -gal

I -•-•., Disposal methlodof
Well Depth (end): 4r, rFV ____ft. fig M..M Wdtev _ _

fbr 2 inch well casing [(((2in=h)/(I2inchlft)))*34i4 / 7.46 gallfe =0.163 gal/ft

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

.7t

~ of wWrX~ at chd:

.;



%'MACTEC
WELL DEVLOPMENT

Project.Name: STP CQL Sui
MACTEC Project Number: 5050-06-049'

Well Number, _0--•V' -

bsurface Investigation
6

DeVe.oped : .

Date D~eopdý it, 7' CGIi% Development statt tirne:

DateDrilled: J1. " Development stop time: Cf: ' -.

Casing Diameter 7. in WatFe[ r(s-rt)(b)-
Length of Screened

Intemral: I0 ft Water Level (end): f
Top of Screened C3dculated well

Interval: l ft O-(G.183 IC), -gal
Well depth from ows4o i 1C- Minimum volume to be

construction log(a):' gc ft .e.ov;. " ga

-Well )P • * t): .(..t• 7. Avoi:.U, e•mov•.al . 2.
Disposal method of

Well Depth (end): .,e " ft emoved wnter. , - I

for 2 inch well casing =[(((2intch)l(l2incb/fi))
2)*3.141/4 *7.46 gal&ft =0.1I63 gal&f

. . . ..... .' .. . . '. .. . "......... ....... . ... J & 6 Z 4. " .8 .. .. ...... . "

, - .- ~.- :..,.,.:-,,,-.-, .: i•:!'':.'iii;•~! h~ "• ;i it • 'ii:• *.i.".:.':.'.' ~.. : ,:.* • .. ,

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

"$L



JMACTEC
WELL DEVLOPMENT

Project Name:
MACTEC Project Number.

STP COL SubsurFace Investigation
5050-0"-0496

Well Number O Y 3' L Developed by:.g

'Dais Oevefoped: .. 2Xj tatir

Date Drilled: D.1 I2. ato

Casing Diameter. in
Length of Screened

Development stop time: .'j3

Water Level (start)(b):

Interval: 1 0 ft Water Level (end):
Top of Screened Calculated well v0z.

interval:. 3 ft (0.163 gal ft
Wel fde fth *, ]..tik Minimum volume to be

conJ4Ubog~r J ~ Th g!Pf removed,

Well Depth (ft Actual volume removed:
Disoosal method of

" ,k.0 gal

Well Depth (end): '4 1,14'R ft
*for 2 inch well casing = [(((21nchi)/(12inch/ft))9)*3 j

removed water: .a nt An,
414~I * 7,46 ga~fft3 ---0.i163 ga/f t

iz '. ofwa!;e.: .. ........ ..

. .... V p i...

i: ,C

. ... ~......................



il=l,;!•!

4. MACTEC
WELL. DEVLOPMENT

Project Name:
MACTEC Project Number.

STP COL Sabsurface Investigation
5050-06-0496

Wall Number. -

Date Developed: , .fi .

Date Drilled: .

Casing Diameter. in
Length of Screened

Interval: i C

Developed by..~4 A~rnr

Development start time: "•,•.5

Development stop time: "

Water Level (start)(b): I(•, ft

Water Level (end): 1 Jj
Top of Screened ° Caiated welt voiý 3 *

Interval: 3ft gOia ~Vf
Well depth f .om s I irn•-,,, WW" to .0a

xonsuctin I~(~) ikL .~. ~ -removed:

Well Depth (start): O$.S 2, ftý Aitual volume removed: ._ gal
Disposal method of

Well Depth (end): , removed water: .p ý r.,

* for 2 inch well casing = (((2inch)/(12in•clih)) 2 *3.141/4 * 7.46 gal/&t -0.163 gal/ft

D wc--pd h.t... f -....- _ 14'. .I . . ,..r" .

A. koft__ 41
i . i. i 3 !.

""i0X c:O'" *i~~4 $t ~ 4.1Aje ~1 ~a L. &I

Descipribnr bf !Ppeau'a~c Ofwxr n .. . .. 4~ " i v t 'l&t

LN, C\

\K",

)3S



JMACTECHt

WELL DEVLOPMENT
Project Name:

MACTEC Project Number.
STP COL Subsurfate Investigation
5050-06-0496

Well Number.

Date Developed: •/P ) _t

Date Drilled: -fe e:

Casing Diameter: Ji
Length of Screened

Interval: )17 f
Top of Screened

Interval:
Well depth from

construction log(a):

Well Depth (start):

Welt Depth (end):

Developed by: .. ( -
Development start irme: _ .____- ____

Development stop time: I O "

Water Level (start)(b): ." ft

Water Level (end): ' ft
Calculated well .

(0.1863 gal,.t.a). .
Minimum volume to be "2 I i .-

removed; 3.-.- ,if

Actual volume removed: i.C.') gat
Disposai method of

removed water-

4114 * 7,46 gal/te =G.163 galfft

ft

-,I* ft
13 ft

for 2 inch wel4 casing = [(((2inCh)/(12inch/f))&)'3.3

De~cipton o eq~i~,enzused.'~ f ? ,p 4~~

D .......... 
""

Dcciio o•~o~ o wa"et"a ..... ' "'... .



i.

d MACTEC
WELL DEVLOPMMNT

Project Name:
MACTEC Proje&, Number:

STP COL Subsurface Investigation
5050-06-0496

Well Number :

Date Developed: ,

Date Drilled:J L.
Casing Diameter: i in

Length of ScreenedInterval: •0•
Tom mf Sc"Jrepno ...

Developed by: jA- r'wc"

Development start time: - .

Development stop time-,

Water Level (start)(b): l, 7- ft

Water Level (end): C1. f

iý

Interval: it. (0.1-83 gal/ft )b4:
Well deth from z . Minimum volume to beconstruction log(a): j2:. ;•%t , I(removed:

Wel Depth (star I ft Actual volume removed:
Disposal method ofWell Depth (end): "q" fT-t removed water.

for 2 inch well casin g )(•(2 ) h)))3.141/4 * 7.46 gal/•t =0.163 gal/ft

~W gal

M.0

.... .. .... .. .. :.

.. of .... a~ .•' -Th~i& ~ $t.:. ...ndo a "':o f-,ai,::. .'t.id"': "



(MACTEC
WELL DEVILOPMENT

Project Name:
MACTEC Project Numbert.

STP COL Subsurface Investigation
5050-06-0496

Well Number tL-l )
Date Developed: b4I

Date Drilled: 2¾D

Developed by: 41fz w
Development start time: % J4- ? ,

Development stop time: jfl' ..

Water Level (start)(b): . |Casing Diameter, .a .01 in

Interval: Water Level (end):
Top of Screened Calculated well volume r

Interval: 2.• •ft (0.163 -galeft* )(b-a): 3!e, gal
Well depth from .A9 - fZ3.Minimum volume to be

,onstructlon log(s): ~ removed: 2al
WeLl Depth (start): t Actualaolume removed:-

Disposal methodl of
Well Depth (end): ftremoved water

* for 2 inch •Wef casing= [(((i2nh7)(l2inch/ftY)))*3.14]/4 * 7.46 gWW/fft--0.163 gi/t

.u
.. .. " . . ....... . ... ...'V ,- : •, .. ....; . . . . . . ..

.....9.1999~19 . 91.,; 9 9999I.9... !9. :9• . . , .. . ..- . .9 ... .. . . .-1
i ~ i,* i i i . ,.9.. I i . l I

... ~ o~~f I .. ,i.I,.:4Desciptino1 ~ ofat~t~nd U,

'9

i 610



dMACTEC
WELL DEVLOPMENT

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

Well Number: ___-___ L Developed by:

Daise Deve top ed, 124 11 taIL Deve~lopmepf staitiine:

Date Drilled: OG Development stop time: ________

C;sing Dlaffet~r ) in WatrLaveif(*irt)(b)f {,o fLength df Screened
Lengthe~Srval, Water Level (end): J j2 ft

To nep af C., culatod we .volumeTop ~ ~ ~ ~ ~ ~ 0' 6fitra:~t0f Q16 gaift. +(- 1 4 gat
Wailldepti from W t hihmuirIVOume, to be

Well Depihft Start): 4 jff Actuat vof Urns: reJmvwd 1 0
t Disposal method of

Well Depth (end): ' 3,removed water:
* for 2 inch well casing [(((2inch)/(12iach/fl)))*3.14*/4* 7.46 gal/ft" '=0.1 63 g~aft I .. g

Description ~,euofNmezt iztsed -TA"G c~ d~ r - ~ 4c4.. . . .. . I . . .. .. ,, .

Dcs=-iptiolrqfoparnc of q,4 t ad -k*n

..



M" MACTEC
WELL DEYLOPMENT

Projert , Name: STP COL Suibsurfaca Investigation
MACTEC Project Number: 5050.r06-0496

WeIil Number: _ Developed by: ,.-. ;

Da---'te Developed: .J•,( t~ib [Development start time: .•: •

Date Drilled: 1. 7j . Development stop time: /2,,: 1

Casing Diameter. 'in Water Level (start)(b): [•,' ftLength of Screened
Interval: 1 0 ft Water Level (end): ,•h(A' • ftTop of Screened Calculated well i,..
Interval- _ 'F" (0163galeft fl ,-l gilWell depth from Minimum volume to beconstruction log(a): j, j removed: .A

Well Depth (start): . . Actual volume removed: 1.1S7 gal
Disposal method ofWell Depth (end): ft removed water.

* for 2 inch well casing = [(((-inch)l(12inch/ft)) 2)*3.14]4 * 7.46 gaflft =G.I63 gal/ft

. .. .... ". ' . .. . . .

....... . .. , .. .. ....~~~~....e o v d-. at- • ..., ..- L

2.



A MACTE
WELL DEVLOPMENT

Proje Name: STP COL Subsurfaca Investigation
MACT EC Project Number: 5050-06-0496

Well Number... Developed by: -,..,=

Date Developed: 12/ }te( Development start time: 1• 53

Date Drilled: , 4J(' Development stop time: - ., ,-2-

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

Interval: C) ft Water Level (end:. ,
Top of Screened Calculated well volume ./1,2.Z

Interval: T f (0.163 gal/ft )(b.-a): f,.,
Well depth from , •l•.. -) Minimum volume to be

construction log(a): .. " removed: M. v m t bal

welf-Depthfti ) A~ll L-t:Lroi) Actuatyvolurne remnoved:.- ý0 gat,•,i.Disp~osal n•mp O..f
W611 Depth '(end): q

for 2 ic]• well casing [(((2inc(12i¶ch/f)) 2)*3A4]!4 *74 gal/f -0.163 ga.l4f

D~m (of jiuirnueii1 used:

S.:.. . ... . .. .. . "...

D......•.... . ................ ... ......:M

D•-•,•o• ;of ;i• • .....

.... .. . ..



I MACTEC
WELL DEV-LOPME•IsT

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

Well Number o- - " 0 Developed by: .

Date Developed: A71,5t/0. - Development start time:

Date Drilled: ___/._. ___ Development stop time: .

Casing Diameter. 1_ In Waer Level (atart)(b):. ftLength of Screened
Interval: 0 ft Water Level (end):,

Top of Screened Calculated well voi x,. ,Interval: , (0.163 galtft , .
Well depth from Minimum volume to beconstruction log(a): ý,o6, .i Jý Lt~, removed: -~~O gal-

Well Depth (start): 4,7-0- ft Actual volume removed: -.W. gal.
Disposal method ofWell Depth (end):. 3it ,1 b removed water

* for 2 inch well casing = [((-2inch)/(12inch/ft))2)3,14]/4 * 7.46 ga1/f =0.163 gal/ft

Description of tP;ý a O'f wit.r-it .ta""

~A PýA 1k.. ,. , .: :..~~~~~~"or i•'"": :" ." . .



j MACTEC
WELL DEILOPME4T

Project Name: STP COL Subsurfaca Investigation
MACTEC Prolect Number 5050-05-0498

Well Number Or=- Developed by: .

Date Developed: 4. Develooment start time: ..-... ft •"

Date Drilled: .__,.____, __". Development stop time: ... _. ______. __.

Casing Diameter in Water Level (start)(b}: I , ft
Length of Screened

Interval: I0 -t Water Level (end): A
Top of Screened Calculated well vo ,' '

Interval: (0.163 galeft g~~I l at,Well depth from,. " Minimum volume to be
construction log(a): . removed: 3<- 2.. - gal

Well Depth (start): . Actual volume removed: 4-ý galt
"Dp(dDisposal method of

o Well casith ( _ng __ ____ tC t, 3 removed water,
for 2 inch weU casing= [(((2i~ic1i)/(1 2izncbTEft))*3.I4]/4 * 7.46 gal/t =0. 163 gal/ft

,*s |' . ot4

.. " . . • i r

. .. .. ... . . . ::. '. ! , !. . . ... .: . .. . ..4.

D e 'e ll.:i .,-;.i,:: , . ' .. .. . ."

• . . ':.. • ='• q i ==: " : '" : ' ' .. , L- r

N

~kYA~z:
.' ,



ii MACTEC
WELL DEVL PMENT4 "

Project Name: STP COL Subsurface Investigration
MACTEC Project Number: 5050-08-0496

Well Number -ma,, Developed by:,

Date Developed: rJ,. 4t.O4 Development start time: .

Date Drilled: Development stop time: /.'l.

Casino Diameter: in Water Level (start)(b): /0, -2- •' ft
Length of Screened

Interval: ft Water Level (end): .
Top of Screened Calculated well •0 %4

Interval: __2___ ft__ (0.1631 gau t
Wail depth from Minimum volume to be r ~~4construction log(a); removed: gal

Well Oepth (start): 3." ?p , Actual volume removed: -, gal
Disposal method ofWeilDepth (end).: emoved water• i

* for 2 inch well casng =[(((2 n )/(2inh/ft))H*3,14]/4 * 7.46 ga/9f"=0.163 gal/ft

~p~aaPib of -Water at end:

.. ".. Z- ..... .:. ... . . .... :.:.. ,,,I...,..,.

V



j MACTEC
WELL DEVLOPMENT

Project Name:
MACTEC Project Number.

STP COL Subsurface Investigation
5050-06-0496

Welt Number: ()&4 J.2

Date Developed: ~~/~)(

Date Drilled: _ _ _ _ _

Developed by: .

Development start time: " 3

Development stop time: -3 r, L,
Casing Diameter:. in Water Level (start)(b): 2 z ftLength of Screened

Interval: Waft Wter Level (end): -ftTop of Screened Calculated well emInterval: ft (0.163 gal ), 5 . galWell depth from + J Minimum volume to beconstruction log(a): ", , _ ' t. 52 removed: pal_ • ,j.;.
Well Depth (start): 32.. ft- Actual volume removed: gal

--Disposal method ofWell Depth (end): ft- removed water:

*for 2 in~ch well mcasig [(((27inch)/(12iacb/`ft))2 )*3.141/4 7.46 gal/fr'=.163 gui/ft

Desmiption -of ecupmr -Used T r~ikk.4£ c ~ z ¶~

"....... .. ... ......
,, ....... ~ ".• .'' -, :., ',: :.:•.;: .. .I••.

,...ptdr 0...i.!,: :ii,:..= ..' .. .:.2. .,.~.. ....... ,.. . .f : .... ,.

: / i

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



M*.

4. MACTEC
WELL DEVLOPMENT'

Project, Name:
MACTEC Project Number.

S'P COL Subsurface investigation
5050-06-0496

Well Number: CI-'4L

Date Developed:, ___ ___ ___

Date Drilled: 12, 'W66

Developed by:

Development stajrt time: i
Development stop time: 4L~

Casing Diameter ___in_ Water Level (start)(b): .[•-j...tLength of Screened 1eInterval: / C fk Water Level (end): J.- , .
Top of Screened Calculated well Vokz. , .Interval: ,016 Oaft)~:2Weil deopth.rom' Minimumvolume to be

ft. .,jj removed: "5,2. gal

Well Depth (start): ft. Ac'al vol.e removed: a
Disposal method of

Well Depth (end): . ft- removed water:0
for 2 inch -weil casing= [(((2inckhY(12inch/ft))Z*3.14]/4~ 1 .46 gal/ft -=0. 163 ga/f

... . . r.o -. • ,,, ÷ , = ,..

.. . . . .. .. , .. . ., 2,., 
,,

D!! ~ 6 f W&at at e n & 4

......... .I...



J,.-d MACTEC
WELL DEVLOPMENT

Project Name:
MACTEC Project Number:

STP COL Subsurface Investigation
5050-06-0496

Well Number: .Jt.-t • U

Date Developed: 2~ ~r

Date Drilled:

Casing Diameter,.
Length of Screened

Interval:
Top of Screened

Interval: CIL ft
Well depth from

construction log(a): 39,1•. .ft'

We•i Depth (start): 3(b.5

Well Depth (end): 3 ? ,'3" ft

* for 2 inch well casing - [(((2inrh)/(12inrJ.ft))ý)*3.

Developed by: .l4L L m&•iw-,

Development start time:

Development stop time: _ __.____- ___

Water Level (start)(b): f, t2.. "t

Water Level (end): ___ z._ _ ft

Calculated well ,.•.,qg-

Minimum volume to be

removed: £ , , gal
Actual volume removed: gal.

Disposal method of.
removed water: T il,. .r. A •''

141/4 * 7.46 gad/fk =0. 163 gal/ft

i"i4luo

• (111''". ...... ... .. .. ....' ' '

... ..~ ~ ......: .....• . .. ..... .: i .:..;.:....•':i:!!, .• .:- . :• .+

..,, . ..... .,: .. . ..: .:: £ ." .: ": • ? : . !: :l. . ..: 'l !' .• tl. ':" -. . A

Description of equpmettued ý3ýeC Y 1 J

Pii
be

ofwri.*t!AtaJ

\'k



d,,.....-M ACTEC
WELL DEVLOPMENT

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

Well Number~ I~~ Developed by:.hIf)~~r~
Date Developed: '). } "W•¢ Development starttime:

..-

Date Drilled: . . . Development stop time: 2L2,
Casing Diameter: In Water Level (start)(b): -ý, , f3

Length of Screened•
Interval: ftWater Level (end).- LTop of Screened Calculated wel vtIrderval: ft (0,183 ga,•ft

Well depth from (.f: fi2 .sý) Minimum volume to beconstruction log(a): f t removed: gol

WeI"p* (starty). 15 ft ' Actual volume removed:
Well Depth (end): • , 6IDisposal method of "

WL-1 Deth (nd) ftremoved water:
for 2 inch well casing= [(((2inch)/(12inchft)),3.1 4/4 *7.46 =ad/'0.163 galfi.

4z.'t t • ., ..i7.'. =s,

....... .... . . . .. . _ e
.. . ".' .!, ý::.':;,;•:.: ;:Z--; N.. ;Y;. -,::

D__. -- :ten ,

"" ; i'r " .. .

.¼.
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%.MACTEC
WELL DEVLOPMENT

Project Name: STP COL Subsurface investigation
MACTEC Project Number. 5050-08-0498

Well Number 0-'to 7-qy Developed by:. p '

Date Developed: // Development start time: 4 ý5- ,

Date Drilled: f-. . Development stop time:

Casing Diameter: In Water Level (start)(b): ft
Length of Screened f-

Interval: _ ft Water Level (end): -iQ.:•! fTop of Screened Calculated well
Interval:C(13ulate

Well depth from. .'c" s-t" Minimum volume to be
construction log(a): 7~ 5~'5 t~~Z.7 removed-:aW e ll e p t h st a rt.-- t, (, '

WlDet Sat.ft Actual volume removed: gat_______
DisposaJ method of

WellDept (en)- 4 it.removed water- i
for 2 ineb well casing [(((2incht)/(12inch/ft)) 2)*3.14]/4 • 7.46 gal/ft3 =0.163 gal/ft "JP,?

Dtiscru.-n Of eow eauspz~ zed: /4-Y

;'of watera tr

."-. ..... ......

... . ... ........ . ................ ...... ....... . .. . .. !



- " " A CT

WELL DEVILOPMENT
Project Name:

MACTEC, Project Number:
STP COL Subsurfaca Invtestigafion
5050-06-0496

Well Number :9c .'3 l -

Date Developed: .JI- tI.O.?

Date Drilled: :2f9/

Casing Diameter. c in
Length of Screened

Interval: .0 ftTop of Screened
Interval: ft

Well depth from d,•)
construction log(a): it-

Well Depth (start): . ts ft

WNell Depth (end): L~.~30Q f

Developed by; A :?uit

Development start time: t V-1-frko

Development stop time: .. x 17.1is(tat

Water Level (start)(b): ft

Water Level '(en):
Calculated well vok

Minimum volurme to be e-"#
removed:

Actual volume removed: /- . gal
Disposal method of

removed water :
* for 2 inch well casing = ((2inc•)/(12inrch/))Z)*3.14]/4 • 7.46 gal& =0. 163 gaIf

Besiwfrtioii of eimaiad

.• ?;• • i• •;:•,,....... ...................,:, :..., .. .!
I pkýI

1)e•i • : iof water at end: ' .,

K



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-308t L RISING HEAD TEST

__ 1.

AQUIFER DATA
Satrated.Thickness: 31.. t Anisotopy Ratio (Kz/Kr): 0,01479

WELL DATA __W--30. L)

Initial Displacement. 8:.87-ft ' Siti WOW• Column Height: §P.58ftl
Total Well FPenatmtrathi. Mpfth27_ ftl Screenl Length: 10_ ft
Casing Radius, 0.08333 ft Well Radius: 0.3333 1t

SOTiON
Aquifer Model: C 31fitd SolutonyMethod: .But4er

K = 64.12 08fday tLell Radift

t
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OW-308 L RISING HEAD TEST

Saturated Thickness: 31. fAQUIFER DATA

• _ _-WELL DATA (QW-W L)
Initial Dispiacement -7 ft $W0:' c W' er W olumn Height 80.58 ftTotal Well Pehlefrab&Fio 27- ft .Steen Length: 10. ft
Casing Radius: 0.b08•3 ft Well Radius: 0.3333ft

SOLUTION

Aquifer Model: Confi Soluion Method. KGS Model
Kr = 66.69 ftlday Ss =2.081E-5ft"1
Kz/Kr = 0.01479
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OW-308 L FALLING HEAD TEST

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

WELL DA.TA.. Q,(0 .3.ý,•8. Q
initial Displaoement: :1:3,:ft • " iWer.Column Height: 80.58 ftTotal Well Penebti~[~.eph: 27. ft Scree•r Length: 10. ftI Casing Radius: 'ft Well Radius: 0.3333 ft

SLUTJON
Aquifer Model: Confined Solution"Method: Butler
K = 72.f/day Le=01 ft
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OW-308 L FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 31.• ft

WELL DATA (OW-308 L)

Initial Disoiacement: 13.13 ft Static Water Column Height 80.58 ftTotal Well Penetratiori, Opth* 27. ft Scrieon Length: 10. ftCasing Radius:* 0.0838 ft Well Radius: 0,3333 ft

SOLUTION

Aquifer Model: Corjtned Solution Method: KGS ModelKr = 7Z9__3 if/day Ss.= 1.474E-5 ft"1
KzKr" = 0.03182
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OW-308 L FALLING HEAD TEST

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

.WLL DA.TA (o.ýW-.30 L)
Initial Displacement 1.1.3 ft Staitt Water Column Height: 80.58 ftTotal Well Penetration Depth: 27. ft $Sreen Length. 10. ft
Casing Radius, 0.08333 ft Well Radius: 0.3333 ft

SOLUTION

Aquifer Model; Confined Solution Method: Bouwer-•ice"
K = 55,64. ff/day . y0.'* ft " it



Saturat

Inifial Di
Total W
Casing

Aquifer

K = 65.
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. ~0.1

W G. 4. 1

Olz.01h 0.01 8

Po 968%=t: D t'

D

Z0.001

0, 40. 80. 120. 160. 200.
Time (see)

OW-308 L RISING3 HEAD TEST

* AQUIFER DATA

•ed Thickness: 31._. ft AnisoiTopy Ratio (K~z/Kr): 0.01479

WELL.t)ATA (OW308.L} ,

Radius:,."B$3.ft Well Radius: 0.3333 ft

SOLUTION

Model: Confirnd Solution Melthod: Bouwer-Rice
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.aqt
Date: 04103/07 Time: 08:33:56

AQUIFER DATA
Saturated Thickness: 26. ft Aisotropy Ratio (KzTKr): 0.8128 -

WELL DATA (OW-308 U)
Initial Displacement; 9.778 ft $tatiC Water Column Height 40.54 ftTotal Well PeneratI'6 iý: 28. ft > Sceen Length: 10. ft
Casing Radius: 0.0.4 ft. Well Radius: 0.3333 ft

SOLUTION
Aquifer Model, ~ Solution Method: Butler
K = 70.09 ft/day Le = 5,428 ft
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OW-308 U RISING HEAD TEST
Data Set: C:....\OW-308 U RISING HEAD TEST.agt
Date: 04/03/07 Time: 08:33:16

AQUIFER DATA
Saturated Thickniso .::. ft.

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

SOLU".ON

Aquifer Modek -onfied Solution Method:' Kq ,S Model
Kr = 63.93friday. Ss = 6.821E5 f- 1
K&.Kr = 6128
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OW-308 U RISING HEAD TEST
Data Set: C:\..AOW-308 U RISING HEAD TEST.aqtDate: 04/03/07 Time: 08:32:10

AQUIFER DATA
Saturated Thickness: 26.. ft AnisotrIOpy Ratio (KzlKr): 0.8128

Initial Displaodmet., I'ft Static Water Column Height:. 40.54 ftTotal Well Penetre•!O .th 18, if Screen Length: 10, ftCasing RadiUs: 0" ;•8.0- Well Radius: 0.3333 ft

, SOLUTION

Aquifer Model: Coqnfined Solution Method: Bouwer-Rice
K = 62.63 ft/day Y0 = 10.51 ft
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OW-308 U FALLING HEAD TEST

Data Set: C:V,.\OW-308 U FALLING HEAD TEST.ac
Date: 04103/07 Time: 08:29:58

AQUIFER DATA.

Saturated ThIckness::! 26.ftAnsbolry Raitio (Ks/Kr) 0. 58

WELL DATA (OW-308qU

Initial Displase.n l ,791 ft $tatic'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: uftler
K =63.97 ft/day Le = 45,58 ft
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OW-308 U FALLING HEAD TESTI Data Set: CA..AOW-308 U FALLING HEAD TEST.a• tDate: 04/03/07 
Time: 08:29:16

AQUIFER DATA
Saturated Thickness: 26, ft

WLL DATA (OW-3. V)Initial Displacement. 6,791 ft Static Water Column Height, 40.54 fRTotal Well Penetration Depth: 28. ft Screen Length: 10. ft -Casing Radius: 0.0833 ft Welt Radius: 0.3333 ft

SOLUTION -Aquifer Model:, Confnd Solution Method: Kg$ Mo4eI~r~ 8154fl/aySs 
=0'.40463 i 1Kr 160.03758 G

KZ/K=*O.:3%ý
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OW-308 U FALLING HEAD TEST
Data Set C:\...\OW-308 U FALLING HEAD TEST.act
Date: 04/03/07 Time: 08:25:09

AQUIFER DATA
Saturated Thickness: 26. flt Anlsotropy Ratio (Kz/K(r): 0.03758

WELL DATA (OW-308 U)
Initial Displacement: 6.791 ft Statl6,WAter Column Height 40.54. ftTotal Well Penetration Dbpth: 28. ft Scren-Length: 10. ftCasing Radius: 0,0__83 ft Well Radius: 0.3333 ft

SOLUTION
Aquifer Modei: Cofn. Solution Method:. Bouwer-Rice
K = 68.26 ft/day yO O7.641 ft
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OW-332 L RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 35. ft Anisotropy Ratio (Kz/Kr): 0.04786

WELL DAA (New Well)
Initial Displacement; 8.847 ft St.tic Water Column Height: 87.75 ftTotal Well Penetration oepth; 184 ft Screen Length: 10. ft
Casing Radius: 0.083.ft WelrRadfus: 0.333-3ft

SOLUTION

Aquifer Model: Cootin-d. Solution Method: Butler
K = 52.96 fVday Le = 40.28 ft
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OW-332 L RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 35. ft

WLL DATA (New Well e ._
Initial Diospia•.r.ee• 4 ft Static Water Column Height: 87.75 ftTotal Well Pe•ieioDepth: 18._5 ft Screen Length: 10. ftCasing Radius. 0.0833 ft Well Radius: 0.3333 ft

SOLUTION
Aquifer Model: Confined Solution Method: KGS Model
Kr = 54.23 ft/day Ss =3.169E6-12 ft1
Kz/Kr= 0.0478_
j._
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OW-332 L RISING HEAD TEST•

AQUIFER DATA
Saturated Thickness: 35. 1f Anlsptropy Ratio (Kz/Kr): 0,04786

WELL. 6ATA (New We11)
Initial Displacement 8.84.7 ft Static..Wate" Column Height: 87.75 ftTotal Well Penetration Depth: 8.5 ft Screen Length: 10. ftCasing Radius: D;0833 ft 'Well Radius: 0.3-,333 ft

SOLUTION
Aquifer Model:- Co g d Solution Method: .ouw5r5 ice
K = 33.28ftNda'y' yO =12-5 ft

..........-........ .......... ......................
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OW-332 L FALLING HEAD TEST I

AQUIFER DATA
Saturated Thickness: 35. ft -Anisotropy Ratio (KztKr): 0,00. 035

Initial Displacement: 11.-..4ft Static Water Column Height 87.75 ftTotal Well Penetrýtk6 epth: 18..5 ft Screen Length: 10. ftCasing Radius: 0.08333 ft Well Radius: 0.33-33 ft

SOLUT!ON
Aquifer Model: Confined Solution 'Method: ButlerK = 49,41 ft/day Le = 63.0 ft
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OW-332 L FALLING HEAD TEST

AQUIFER DATA 
!i

Saturated Thickness: 35.._I, ftAUET

,WEL. DATA (OW-3M2 L)
Initial Displacement: 11.47 ft Stao. Water Column Height: 87.75 ftTotal Well Penetration Depth: 18-.5ft Screen Length; 10. ftCasing Radius: 0,08333 f!t Well Radius: 0.3333 ft

SOLUTION
Aquifer Model: •.l.ne, Souti.nMeh od: .ModelKr 40-41 

Ss ___3E-1__r

ftlday S.:;'::""s, = 1.1$1E-41ft'.
Y~/r=0.00103• ....

__________ 
_________,______ __________
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OW-332 L FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 35. ft Anisotropy Ratio (KzKr): 0.001035

WELL bATA-:(OW-322 LI
Inifial Displacement: 1.1.4ft Staffo Water Column Height: 87.75 ftTotal Well PonetrainO *th-: 1.8.5 ft Screen Leigth: 10. ftCasing Radius: -ft Well Radius: 0.3"33"3 ft

SOLUTION
Aquifer M6del: Confine'd Solution Method: Bouwer-RiceK = 55.2 f/day 

y0 = 13.38 ft
.__
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OW-332.U RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 20.5 ft Anisotropy Ratio (KzJKr): 1.

Initial DisplaComer& tTM7ft Static Water Olumn Height: 39.73 ftTotal Wel Pentr"!`iieth:. 16.5 ft Screen Length: 10. ItCasing Radius: cY01•3ft Well Radius: 0.3333 ft

SOLUTION
Aquifer Model: Confined .So lution Method: Butler

K =37.32 f/day Le*=O.ft

S/
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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 Static Water Column Height: 38,73 ft
Total Well Penetration Depth: 16.5 ft Screen Length: 10. ft
Casing Radius: 0:0833 ft Well Radius: 0.3333ft

Aquifer Model! "

Kr = V.2 ay
Kz/Kr = 1.

SOLUTLON

Solution Method: KGS Model

Ss = 4.444.E-6 f-1

.(i4....•(
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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 Static Water Column Height: 38.73 ftTotal Well Penetration Depth,: 16.5 ft Screeh Length: 10. ftCasing Radius: 0.0833 ft Well Radius: 0.3333 ft

SOLUTION
Aquifer Model: , Solution Method: Bouwer-Rice
K = 26.95 ft/day yO = 5.654 ft
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OW-332 U FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 20.5 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (OW-322 U)
Initial Displacemt. T• 5,7•4.9 if St~atic Watr¢r Olumn Height: 38.73 ftTotal Well Penetratio. Nlpth 16.5 ft Screen Length 10. ftCasing Radius: 0.08333ft Well Radius: 0.3333 ft

SOLUTION
Aquifer Model: Cordaned Solution Method: Butler
K = 19.3 ft/day, Le = 48.•ft
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OW-332 U FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 20.5 ft

.WEU. DATA .t'#-32 U)Initia s Dislacm,748 ft Static Water Column Height 38.73 ftTotal Well Pehýtraz't'on. pth: 16.5 ft Screen Length: 10. ft
Casing Radius: 9.0833 ft Well Radius: 0.3333 ftI

Aquifer Model: Qonfiq neitlorrMethod: KGS Model
Kr 18.33 friday St 4.&78-E1i2 1-1Kz/Kr: I.
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OW-332 U FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 20.5 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (QW-32.2.
Initial Displacement 5.748 ft Static Water Column Height: 38.73 ftTotal Well Penetration Depth: 15.5 ft Screen Length: 10. ftCasing Radius: 0.__08333 ft Wel) Radius: 0.3333 ft

SOLUTION
Aquifer Model: C2n0i00d Solution Method: Bouwer-Rice
K = 11.2._ f/day, y0 = 6.077 ft
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OW-348 L RISING HEAD TEST

AQUIFER DATASaturated Thickness: 23. t 'Anisotropy Ratio (Kz/Kr)f I

WE'L •DATA(Ot-340: LI
Initial Displa em(it .7 ' Static Water Column Height: 65. ft.Total Well, Peneillt O~ik~1th: 1.3, ft Screen Length: 10. ftCasing Radius: O:k833: ft . Well Radius: 0.3333 ft

SOLUTION
Aquifer Model:. Confined .Solution Method: Butler
K = 58.12 ft/day Le = 49.29 ft
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OW-348 L RISING HEAD TEST

AQUIFER DATA

Saturated Thickness: 23. ft

WELL DATA (OW-348 L_
initial Displacement 5.75S ft Static Water Column Height: 65. ft
Total Well Penetration Depth: 13. ft Screen Length: 10. ft
Casing Radius: 0.08333 ft Well Radius: 0.3333 ft

SOLUTION

Aquifer Model: Conlirned Solution Method: KGS Model
Kr 45.62 ft/day Ss = 4.348E-5 flt 1

KzJKr=.



1 0 C- T- r - 7 = 7 'I I I'" ' I ' T- - , ' l I j I I I I ' , "I

0 rm f

I 1.

d, ......... ...................-. ..................... ...... ....- . ...

H 0.1. -

d
11

t

f 00.

t CI B 13 C
fI . _ _ _ _ _ _ .
t 0 0 0) L "0000 .

0.001 --, 01 1 1 1 ,. P I I I ,I j13

0. 40. 600. 120. 160. 200.
rime (sec)

OW-348 L RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 23. ft Anisotropy Ratio (Kz/Kr): 1.

W "LL DATA(W38L
Initial Disp'a-emene &?'•$.ft Static Water Column Height: 65. ftTotal Well Pea"I " epth: 13. ft Screen Length: 10. ftCasing Radius: 0.08•333 6 ft Well Radius: 0.33--33 ft

SOLUTION
Aquifer Model: Corfned 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 (0W-348 L)
Initial Displacement, 8.578 ft Static Water Column Height 65. ftTotal Well Penetration Depth: 13- ft Screen -Length: 10. ftCasing Radius: 0.08333 ft Well Radius: .0.333 ft

SOLUTION

Aquifer Model; C. flPd So)iff.. Metho• k Buer
K 75.94 ft/day Le =15.1 ft

.t .........
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OW-348 L FALLING HEAD TEST

AQUIFER DATA.
Saturated Thickness: 15. ft

WELL D)&ATA (OW-348 LI
Initial Displacement. 8,578 ft Static Water Column Height: 65. ftTotal Well Penetratiofl )epth: 13, ft Screen Length: ,10. ftCasing Radius: 0.08i338 ff Well Radius: 0.3333 ft

SOLUTION
Aquifer Model: Confined Solution Method; KGS Model
Kr =. 60.64 ft/day Ss = 6.667E-5 ftl-.Kz/Kr =_1--

. . w
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OW-348 L FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 15. ft Anisofropy Ratio (KzlKr): 1.

MLL tATA tO-ý48 Q)
Initial DispSaemert: . ft static Water Column Height: 65. ftTotal Well Penet• :ith 13, ft Screen Length: 10, ftCasing Radius: 0.08333 ft Well Radius: 0.3333 ft

SO.LUTION
- Aquifer Model: Confined SolutiQn Method: Bouwer-Rice
K = 39.45 ft/day y0 = 18.08 ft
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OW-348 U RISING HEAD TEST

AQUfFER DATA
Saturated Thickness: 25. ft Anisotropy Ratio (KzIKr): 1.

WELL DATA (OW-348 .U)
Initial Displacement 5.889 ft Static Water Column Height 32.68 ftTotal Well Penetrtionýf. Depth: 19, ft Screen Length: 10. ftCasing Radius: 0.080$ ft Well'Radius: 0.333--3 ft

SOLUTION
Aquifer Model: . Solution Method: Butler
K = 118.61flday." Le = 4.062 ft
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OW-346 U RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 25. ft

WELL DATA (OW-348 U)
Initial Displacement, ;ft $ttc kWatfer Column Height 32.68 ftTotal Well PenetrationrD;pth; 19- ft $.i6en Length: 10. ft
Casing Radius: 0.0&333.ft Well Radius: 0,.33-33 ft

SOLUTION
Aquifer Model: gn0 e Solution Method: KGS Model
Kr = 83.03 ft/day Ss =4,0E-5ft-1
Kz/Kr= =
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OW-348-U RISING HEAD TEST ]
AQUIFER DATA

Saturated Thickness: 25. ft Anisoiropy Ratio (Kz/Kr): 1. 1
WELL DATA. (ow-_48 U

Initial Displacement:. .,888f • Si 09 Water Column Height 32.68 ftTotal Well Penetratfon Pepth: 9.,ft Screen Length: 10. ftCasing Radius: 0.01$33 ft Well Radius: 0.3333 ft

SOLUTION
Aquifer Model; Qorfned Solution Method: Bouwer-Rice
K = 87.67 ft/day y0 = 5.951 ft
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OW-348 U FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 25. ft Anisotropy Ratio (Kz/Kr): 1.

WELATA (V-3L U
initial Displaoenn;~ f StticW r Column Height 32.68 ftTotal Well Pefr ,,Dit: 19. ft Screen Length: 10. ftCasing Radius,,.' 3 ft Well Radius: 0.3333 ft

SOLUTION
Aquifer Model: Confined Solution Method: Butler
K = 68.06 ft/day Le = 38.2 ft
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OW-348 U FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 25. ft

WELL DATA (OW-348 U}
Initial Displacement: 8.016 ft Static Water Column Height 32.68 ftTotal Well Penetration Depth: 19. ft Screen Length: 10. ftCasing Radius: 0.08333 ft Well Radius: 0,3333 ft

SOLLU'ON
Aquifer*Model: r d .SOIoif Met..od: K...K el
Kr =-71A2! ftdd:-'' Ss 3.069E-5 ftU1KzJKr= 1.
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OW-348 U FALLING HEAD TEST

AQUIFER DATA-
Saturated Thickness: 25. ft Anisotropy Ratio (KzKr): .

WELL DATA (W.348 U),

Initial Dispi ep q'pnt .6 ft Statio Water Column Height: 32,68 ftTotal Well Peh ofion5th 19. ft Screen Length: 10. ftCasing Radius; •3 f . Well Radius: 0.3333 ft

5QI..UTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

LK = 64.94 ft/day y0 = .0.1 ft
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OW-349 L RISING HEAD TEST

AQUIFER DATA
Saturated Thickness:'- 15. ft Aflisotropy Ratio (Kz/Ký): 1.

Initial Dispiac.m..reit]5 i9.4 ft Static Water Column Height 66.33-ft
Total Well Peo. *etrti 13. ft Screen Length: 10. ft
Casing Radius: 0,0D9 ft Well-Radius: 0,3333 ft

SOLUTION

Aquifer Model: Confined, SoQlqticn Method: Butler
K = 63.25 tday Le - 0.1 ft
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OW-349 L RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 15. ft

WELL DATA (OQ .49 L)
Initial Displacement 1.49. ft Static Water Column Height 66.33 ft
Total Well Penetratioin Depth: 13. ft Screen Length: 10. ft
Casing Radius: 0.08333 ft Well Radius: 0.3333 ft

ASOLUTION

Aquifer Model: Confine:. d Solution Method: KGS Model
Kr =5Ss =50.00".54

Kz/Kr = 1.
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OW-349 L RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 15. ft Anisotropy Ratio (Kz/Kr): 1.

WELL P,&TA (0W.,Q4 L.)-

Initial Displacement .14-.• ft Static Water Column Height: 66.33 ft
Total Well Penetr;-t•oi•ePh 1.ft Screen Length: 10. ft
Casing Radius: 0•08$:f " Well Radius: 0.3333 ft

SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

i K = 35.12 ft/day yO = 14.24 ft,i. - ___________________________________________________________ __________ _________ _________.
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OW-349 L FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: '15. ft . qopy Ratio (KZ]): 1.

WELL ATA OW-$4S L
Initial Displacement. 7403 ft Static Water Column Height: 66.33 ftTotal Well Penetration Depth: 13, ft Seen Length: 10. ftCasing Radius: 0.0833__ ft Well Radius: 0.3333 ft

SOLUTI!N
Aquifer Model. Confinned Solution Method: $er
K =42.B ft/day Le = 1, ft



I, L-- -- r•rTrFT ... -rT n1rf,---T T'•,-r•TrF-- FT- fTi.' rn! --"-' 7 Jr

r "m 0 8 L -1 i
a° II '°
z '
e 06 0. -

f-

H --1\

d0.2r 0 -4S t "

'I0.2 ,L
f 13i

0.01 0.1 1. 10. 100. 1000.
Time (sec)

OW-349 L FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 15. ft

Well .e t .~r 1o. ....... ......- --.
Initial DisplaceMer4;hi :7.3 ft St!aft Water Column Height: 66.33 ftTotal Well Pebe•r; _13. ft f~e• ~ th:0.f
Casing Radius: O •3!••'Well Ra.diLus• 4E• ft

I ~SOLUTION-

Aquifer Model: Confined Solution Method: KGS Model
Kr = 40.47 ftday Ss =67E-_ ft4I KzKr=. d
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OW-349 L FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 15., ft A..isotmpy Ratio (Kz/Kr}: 1._

WýELL DATA (6Wm.349 L)
Initial Displaoementi 7i6O ft Static Water Column Height: 66.33 ftTotal Well Pentk 1 6D;th: O 13.ft Screen Length: 10. ftCasing Radius: 0.083i3 ft Well FRadius: 03.3333 ft

SOLUTION
Aquifer Model: Confined SOlution Method: Souiwer-Rice
K = 52.4 ftlday yo= 9.103 ft
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OW-349 U RIS ING HEAD TEST

I!
F]

AQUIFER DATA
Saturated Thiciness: 307ft An~isotropy Ratio (Kz/Kr): 1.WELL DATA (OW-349 U)

Initial Oisplacbt.p";;:0Ai .f Static Water Column Height: 39.97 ftTotal Well Pefafi6Ddpth: .2 ft Screen Length: __10, ftCasing Radius, 0-.08333 ft Welt Radius: 0.3333 ft

SOLUTION
Aquifer Model: Confined Solution Method: ButIer
K = 30.74 ft/day 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 6488 ft Static.Water Column Height 39.97 ft
Total Well Penetration Depth: 28.7 ft Screeyl Length. 10. ft
Casing Radius: 0.08333.ft Well Radius: 0.3333 ft

Aquifer Model: Confined
Kr = 60.24 frday
Kz/Kr = I.

SOLUTION

Solution Method, KGS Model

Ss = 3,257E-12 ft1
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OW-349 U RISING HEAD TEST

AQUIFER DATA
Saturated ThIckness: 30..7 ft Anisotropy Ratio. (Kz/Kr): 1.

WELL DATA (OW-349 U)
Initial Dlsplac rmejnt S.488 ft Static Water Column Height: 39.97 ft"ita. Well P. %. i Dpth: 28.7 ft Screen Length: 10. -ftCasing Radius: 0.08333ft Well Radius: 0.3333 ft

SOLUTION'
Aquifer Model:. Cineflde, Solution Method: Bpouwer-Rice
K =42.98,f•day y0 = 6.488 ft
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OW-349 U FALLING HEAD TEST

AQUIFER DATA
Sau•urated Thickness: 33.7 ft Anisotropy Ratio (Kz/Kr): 1.

WE•L DALTA (M-349 0U
l~Isnrht a121FStatic Wter. Column Height 39.97 ft

.." .: . . ;.. .i. ,::.....,..

ToiaWWf P 16h.G i `.. !0fh: 28.7 ft Screen Length: 10. ft
Casing RadiUs: 0•0 ft Well Radius: 0.3333 ft

SOLUTION
Aquifer Model: Confined Solution Method: Butler
K = 71.38 ft/day Le. = 46.23 ft
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OW-349 U FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 33.7 ft

Initial ~ ~ ~ nL DipaQet* ~ ATA, (0W-349, U)
Initial Dsplacre$ 1.2•ft -" ti& Watr Column Height: 39.97 ftTotal Well Penetr••;pDh: 28.7 ft . Lth: 10. "ft .
Casing Radius: O•b ft WeIt Radius: 0.3333 ft

SOLUTION
Aquifer Model,:'C'fined Solution Method: KGS Model
Kr = 55.5.6ftlday Ss 2.384E-10 ft-1
KzIKr = 0,002371
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OW-349 U FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 33.7 ft Anisotropy Ratio (KzJKr): 0.002371

WELL -DATA (OW-349 U)
Initial Displa0emen -12 ft Static Water Column Height 39.97 ftTotal Well PeneOPOc th: 287 ft Screen Length: 10. ft
Casing Radius. O0pf- Well Radius: 0.3333 ft

SOLUTION

Aquifer Model: Confined Solution Method: Bouwer-Rice
K = 52.82 ftlday yO = 7.374 ft
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OW-408 L RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 15. ft Anisotropy Ratio (KzJKr).: J..

WELL DNCA (0W-408 LQ
Initial D a0n•..t: 10.84 ft Static Water Column Height 64.95 ftTotal Well Petrstn Depth: 11 .__5 ft Screen Length: 10. ft
Casing Radius: 0.08333 ft Weir Radius: 0.3333 ft

SOLUTION
Aquifer Model: Confined Solutoa Method& Butler
K = 47.9ft/day Le = 10.08ft
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OW-408 L RISING HEAD TEST

AQUIFER DATA'
hickness: 15. ft

WELL DATA (OW-408 L)

cement .10$4 ft $t' Water Column Height: 64.95 ft
enetr•tiu- h: 11.5 ft Screi• Length: 10. ft
ius: . .f • Well Radius: 0,3333ft

SOLUTION

el, _Cnffpod Solution Method: KGS Model

Saturated TI

Initial Displa
Total Well P
Casing Radi

Aquifer Modf Kr = 72.51 ft/day Ss = 3.265E-8 fit"Kz/Kr = 0.09886
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OW-408 L RISING HEAD TEST

_ -AQUIFER DATA
Saturated Thickness: 15. ft Anisotropy Ratio (Kz/Kr): 1.1

WELL DAtA (OW-40 Q
Initial Displacement 10.84 ft Siatic Water Column Height 64.95 ftTotal Well Penetrafion Depth: 11.5 ft Screen Length: 10. ftCasing Radius: 0, 8$33 ft W611 Radius: 0.3333 ft

SOLUTION
Aquife" Model: !2dflk. Solution Method: Bouwer-Rice
K = 37.54 ftkay : - yO = 20.36 ft
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OW-408 L FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 15. ft Anisotropy Ratio (KzIKr): 1.

WELL. DATA (0W,408 L)
Initial Displacrment;:.. ft Si.tl.o Water Column Height- 64.95 ftTotal Well Pe.nefti6 o" 1pth: 8 .ft Soreen Lehgth: 10. ftCasing Radius: •."Sft - Welt Radius: Q,3-3s ft

SOLUTION
.Aquifer Model: ý:.OLned Solution Method, Butler
K = 70.3.1 ftday Le = 1. ft
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] OW-408 L FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness:. 15. ft

AEL ATA (OW-4C* L)
initial Displaeemen:. - ft SWatic Water Column Height: 64.95 ftTotal Well Penetra.iob 0e'th: 11£ ft Screen Length: 10. ftCasing Radiu.s, 0 f Well Radius: 0.:3333 ft

SOLUTION
Aquifer Model: Cgod Solution Method: KGS Model
Kr =67.66ftlday Ss 8.393E-6 f- 1
Kz/KT = 1.
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OW-408 L FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness; 15. ft Anisotropy Ratio (Kz/Kr): 1.

•WE.LL PATA :(OW. 08 L)

Initial Displa..mer.tr .34Z f Static Water Column Height 64.95 ftTotal Well P 6 n Dph: 11.5 ft Screen Length: 10. ft
Casing RadluS: J333 ft Well Radius: 03333 ft

SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice
K = 50.37 ft/day yO = 3.948 ft
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0W-408 U RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 15.5 ft Anisotropy Ratio (Kz/Kr): 1_

ELL. DATA (QW-408 U)
Initial Displacemept: z ;. 2j Slate• Water Column Height 34.17 ftTotal Well Peu#4 e: 13.5 ft Screen Length: 10. ft
Casing Radius.: , ?•" Well Radius: 0.3333 ft

SOLUTION
Aquifer Model: Confined Solution Method: Butler
K = 16.86 ft/day 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 ft Static Water Column Height: 34.17 ftTotal Well Penetratioie0'epth: 1-.5. ft Screen Length: 10. ftCasing Radius: 0.0833ft Well Radius: 0.3333 ft

SOLUTION
Aquifer Model: Cfl.ed Solution Method: KGS Model
Kr = 11.O6 ftday . Ss =0.0002017 f-17Kz/ I _= 1.-
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OW-408 U RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 15.5 ft Anisotropy Ratio (KzIKr): 1.

Initial Dctint: i ft Static Water Column Height 34.17 ftTotal Wel•l P•0nr pth: 13.5 ft Screen Length: 10. ftCasing Radius: 0.0833 ft Well Radius: 0.3333 ft

SOLUTION
Aquifer Model,..2onfied Solution Method: gouwer-Rice
K = 10,94 ftVday y0= 7.185 ft

* I
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OW-408 U FALLING HEAD TEST .

"AQUIFER DATA
hickness: 15.5 ft Anisotropy Ratio (Kz/Kr): I

VVELLRDATA ROW408
cemerg:. .4,9:.ft Static Water Column Height 34.17 ftenJetralloton:. h: 13.5 ft Screen Ln0th: 10., ftu!3: 0.083$ - Well Radius: 0.3333 ft

SOLUTION
eI: Confined Solution Method: ute_.r
lay Le 17.38 ft

Saturated Th

initial Displal
Total Well Pe
Casing Radti

Aquifer Mode

K =_22.4 ft/c
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OW408 U FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 15.___5 ft

WELL= DATA (0W-408 U.)
Initial Displacement:. 9 ft Stitic Water Column Height 34.17 ftTotal Welf Penetration Depth: 13.5 ft Screen Length: 10_. ftCasing Radius: 0.0833 ft Well Radius: 0.3333 ft

•S•LTION

Aquifer Model: Coref Solution Method: KGS Model
Kr = 31.48 ft/day Ss 1.106E-7 fr 1Kz.Kr = 1.
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OW-408 U FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 15.5 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA.(QW -408 U)
Initial Displacement• 9A99 ft 8tatic Water Column Height: 34.17 ftTotaf Well Penetrat•oin •pth: 13.5 ft Screen Length: 10. ftCasing Radius: .083aft Well Radius: 0.3333.ft

SOLUTION
Aquifer Model: Confined Solution Method, Bouwer-Rice
K =28.44 ft/day y0 = 10.46 ft
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OW-420 U RISING HEAD

AQUIFER'DATA

Saturated Thickness: 25-2 ft Anisotropy Ratio (KzIKr): 0.4519

WL.DATA QW 42o u)
Initial Displacement 6.37ft S.ta6oWater Column Height: 39,88ft
Total Well Penetration Depth: 48. ft Sceen Length: 10. ft
Casing Radius: 0.08333 ft Well Radius: 0.3333 ft

SOLUTION
SAquifer Mode,: 22E@ Solution Method: Butler
K =2ý 3.ft/day Le = 381.2 ft
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OW420 U RISING HEAD

AQUIFER DATA
hickness: 25.2 ft

.. . . . . . . ...... :.'. .=. .;.=.,-],,•"..'•-.

WELL DATA (OW-420 U)
cern;n.• .-f1. Static Water Column Height 39.88 fte•lreiaratn'Dbth: 48.ft Screen Length: 10. ft
us: 0.08333 ft Wel -Radius: 0.3333 ft

SOLUTION 
-.-

01; Confined Solution Method: K.GS Model
ftlday Ss 8..987E-7 ftr1l
• 

I.

Saturated Ti

Initial 0isp00
Total Well P
Casing Radi

Aquifer Mod

Kr = 32.1
KzJ•r = b-4!
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OW-420 U RISING HEAD

AQUIFER DATA
Saturated Thickness: 25. ft Anisotropy Ratio (KzKr): 1.

WEL ATA, (O 20U "
Initial Displacemert e,.,Slft 

____Vna a e Sftt W'fat Column Height: 39-88 ftTotal Well Penetral)ýn Depth: 48..ft 8reenLength: 10. ftCasing Radius: 0.0833S ft Well Radius: 0.3333ft

SOLUTION14
Aquifer Model: Conofin • '" Solution Method: Bouwer-Rice
K 44.74 ft/day yO = f*._88ft
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OW-438 L RISING HEAD TEST

AQUIFER DATASaturated Thckress; 17. ft AnISotwp•, fabo (KaKr): 1.

Initial Displa..e.. 2St. i. Water dolumn Height 88.49 ftTotal Well PO o.p: ilff. Stroen Length: 1O.tCasing Radius! b8 " Well Radius: 0.3333 ft

SOLUTION
Aquifer Model. Conrfined 

Solution Method: ButlerK =17.11 ftlday 
Le 13.8 ft

__
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OW-438 L RISING HEAD TEST

AQUIF ER DATA

Saturated Thiclness: 17. ftDA

inia_ Displacement _ 5.5261t ' :Water Column Height 88.49 ft
Total Well Penetration ' . : 11.11t Sdbeh Length: 10. ft
Casing Radius: 0,08333 ft Wall Radius: 0.3333 ft

SOLUTOf
Aquifer Model: Co Solution M .WM dt KGS Modo
Kr =27.13ftNaO .: Ss 2.481 .E
Kz/ -= 1, '
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OW-438 L RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 17. ft Anisotropy Ratio (Kz/Kr): 1.

WE•LL DE:•A. (O"W-.3. L)
Initial Dispiacm*1fl 5•52,ft StatfrWater C.Pumn Height 8S.49 ftTotal Well P0etr I I•• p t:. ft Screen Length: 10. ftCasing-Radbi' • • ft Well Radius; 0.33-33 ft

SOLUTION
Aquifer Model; Confined Solution Method: Bouwer-RiceI K = 9.849 Wday yO = 4.555 ft
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- OW-438 L FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 17. ft Anisotopy Ratio (Kz/Kr): 1.

WELL DATA (OW-4,8 L)
Initial Displacement 8.968 ft Static Water Column Height 88A9 ftTotal Well Penetratiroropth: 1T-ft .. ScL•L.0nL th: 10. ft
Casing Radius: 0.096 ft ..W ]udsit: 0.3333 ft

SOLUTION

Aquifer Mod' d Solution Method: Butler
K = 15.1 iftday Le =1. ft
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OW-438 L FALLING HEAD TEST

AQUIFER DATA
I Saturated Thickness: 17. ft

Inital ispa• !•i' i~l , ".........' .... State Water Column Height; 884

TotWel: 11. Screen Length. 10. ft
-Oft Well Radius: 0.§3-33 ft

Ca3sing Radica§: 0.6"1"0"-

SOLUO
Aquifer Model: Confined Solution Method: KGS Model
Kr = 27.47 ftfday Ss =3o123E-9fr 1Kz/Kr = 1_.
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OW-438 L FALUNG HEAD TEST

AQUIFER DATA
ed Thickness: 17. ft Anisotropy Ratio (KzWKr): 1.

WLL DATA (O(3" L$I
•spI~m~fnt; 98.S ,.ft S•c.WcaMter Column Height 88.49 ftvel •r•ftI I-i.t . ee. Lenp.: 10ftRadius: 0.08A3M ft -WeI Radius: 0.33333 ft

SOLUTION
ModIt: CoI Solton Method: Bouwer-Rice

3.77 ft/day y0.= 15.09 ft

Saturat

Initial D
Total V•
Casing

Aquh
K =13
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i.- OW-438 U RISING HEAD TEST

F AQUIFER DATA 7
Saturated Thickness: 19.5 ft Anisotropy Ratio (Kz/Kr): I.

WELL DATA (OW-438 U}.
Initial Displacement 8,457_ ft Static Water Column Heightl 34.58 ftTotal Well Penetratiori Depth: 18. ft Screeifloength: 10. ftCasing Radius: 0.08333ft WelIl Radis:, 0,3"•3f

FSOLUTtON
Aquifer Model: CobNfl ~ Solution Method: Buier

K = 37.95 f/day Le = 20.89 ft
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OW-438 U RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 19.5 ft

WE. DATA (0W-48 U)
Initial Displacement: M57 ft 9•tac Water Column Height: 34.58 ftTotal Well Peneti ep.h: 18. ft Screen Length: 10. ftCasing Radius: g i•. ft Well Radius: 0.3333 ft

SoLUTION
Aquifer Model: Confined Solution Method: KGS Modef
Kr 39.4 ft/day Ss 5.128E -ft" 1
Kz!Kr

I___
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OW-438 U RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 19.5 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (QW .A63 U)
Initial Displacement .457 ft Static Water Column Height: 34.58 ft1 Total Well Penetration Depth: 18. ft Screen Length: 10. ftCasing Radius: 0.08333 ft Well Radius: 0.3333 ft

SOLUTION
Aquifer Model: Qorlne~ d Solution Method: Bouwer-Rice
K =26.1 ftday yO = 5.672 ft
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OW-438 U FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 9_M5 ft Anisotropy Ratio (KzIKr): 0.004571

WELL DATA (OW-438 U)Initial Displaemen, 5.486 ft Static Water Column Height: 34.58 ft
Total Well Peheitation.• eth 18. ft Scteen Length: 10. ftCasing Radius. b••00$ ft Wall Radius: 0.3333 ft

SOLUTION
.Aquifer Model: qOnfined;; Solution. Method: Butler
K = 64.66 ft/day Le = 11. ft
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OW-438 U FALLING HEAD TEST

} AOUI'FER DATA

Saturated Thickness: 19.5 ft

VW ... .,,DA T-A (Q W :.-438 U )

Initial Displacemeat;' 8 ft statiA Water Column Height, 34._8 ftTotal Well Penetrda .'d , Ith. 18..ft Screen) Length: -10. ft
Casing Radius;: ="Well Radius: 0.333 ft

SOLUTION
Aquifer'ModeI2 Confined Solution Method- KGS Model
Kr = 53.D6 fttday Ss =2.283E-7fl.
Kz/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

m

I
i

I

tzi

W•Li DATA (OWK38 U)
Initial Displacen ftStatic Water Column Height 34.8 ftTotal Well Pene idak! Ith: 18. ft Screen Length: 10. ftSCasing Radius: 0.002 ft Well Radius: 0..3333 ft

ESOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice
K= 24,12 ft/day y0=1.513ft
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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

SOLUTION

Aquifer Model; Contined Solution Method: But__r

K = 2.552 Vd#y Le = 10.96 ft
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OW-910 L RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 5. ft

WELL D--ATA (OW-gb LI
Initial Displacement 7,792 ft Static. Water Column Height: 74.8 ftTotal Well Penetration Depth: 1 .t5 ft Screen Length: 10. ftCasing Radius: 0.0833 ft Well Radius: 0.3333 ft

SOLUTION
, Aquifer Modek Confined Solution Methodý .,GS IModel
, Kr = 0.324_ ft/day Ss =0,0099,9 ft,Kz___ =_ 

_._.._ _ _ _
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OW-910 L RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 5. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (OW-9910 LQ
Initial Displacement 779 ft Static Water Column Height 74.8 ftTotal Well Penetration Pepth: 11.5 ft Screen Length: 10. ftCasing Radius: 0.0833 ft Well Radius: 0.3333 ft

SOLUTION
.qineodl , . Solution Method: Bouwer-RiceAquifer Model , 

_______5__o =.5645 ft/day..- .. yO = ..55ft
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OW-910 L FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 5. ft Anisotropy Ratio (Kz.Kr): I.

MLLDATA(QW-99100initial Displacerpt: , f, Static Water Column Height 74.8 ft
Total Well! P i•ith: 11 5 ft Screen Length: 10. ftCasing Radiusi: ý'O.33 ft - Well Radius: 0,3333 ft

SOLUTION•
Aquifer Model: Confined Solution Method: Butler
K =2.156lfday Le -- 0_1ft
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OW-910 L FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 5. ft

Initial Displayc6ient, . ft Static Water Column. Height: 74.8 ftTotal Well Penetration Depth: 11.5 It Screen Length: 10. ftCasing Radius: 0.0833 ft Well- Radius: 0.3333 ft

SOUION
Aquifer Model; .onffpd` Solution Method: KG$ MqdpI
Kr 0.939 ,ft/day Ss 0.00287 f1 -1Kz./Kr = 1._, . ..
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OW-910 L FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 5. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (0W-9110 L)
Iin

Initial Displacemenp' ý199 ft Static Water Column Height. 74.8 ftTotal Well PenetrsaK060tfth: 11,5 ft Screen LeOngth: 10, ftCasing Radius. • -- '. Well Radius. 0.33 ft

SOLUTION
Aquifer Model: Confined 

Solution Method: Bouwer-RiceK = 0.4684 ft/day 
yD = 6.589 ft

. .~..........................
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OW-910 U RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 25, ft Anisotropy Ratio (KzIKr): 0.001189

:wtLL6ATAf 4( -ýIOW)-~1
Initial Displacement: §,53J ft StatfcWater Column Height 26.75 ftTotal Well Penetration Depth: 1.5 ft Screen Length: 10. ftCasing Radius: 0.0833 ft Well Radius: 0.3333 ft

SOLUTION -
Aquifer Model: Confined. Solution Method: ButIQ~r
K =25.94ft/day . Le 861.6ft
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OW-910 U RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 25. ft

.:VV DA -A (OW-91 0U)
Initial Displacement 8.53 ft Stitic Water Column Height: 26.75 ftTotal Well Penetration D&th: 16.5 ft ScreLen Length: 10. ftCasing Radius: 0.Q033 ft" Wei[ Radius: 0.3333 ft

SOLUTION
Aquifer Model: Confined So]utlon Method: KGS ModelKr = 28.91 ft/day Ss 4.OE-12 ft'1
Kz/Kr = 0.001189
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OW-910 U RISING HEAD TEST

AQUIFER DATA
d Thickness: 25. ft .A91,otropy Ratio (Kz/Kr): 1.

• 'LL DATA (OW 1910 U)
spla".e_,e..:nt 8.5'Static Water Column Height 26.75 ft1l1 Peonafret nt th 1_6.. ft Screen Length: 10. ftRadius: O.0833 ft Well Radius: 0.3333 ft.

Saturate

Initial Di.
Total We
Casino F

$QLU.TION

Aquifer Model: Confin ed Solution Method: Bouwer-Rice
K =20.82 t/8ay yO = 48.65•ft
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OW-910 U FALLING HEAD TEST

AQUIFER DATA

Saturated Thickness: 25. ft An.s,.tropy Ratio (Kz.Kr): 1.

WELL DATA (OW-91 0 U)

I nitial Displacement _,502 ft Static.Water Column Height: 26.75 ft
i Total Well Penetration Depth: 16.5 ft Sqrdh. Length: 1., ft

Casing Radius: .0.0833 ft Well Radius: 0.3333 ft

SOLUTION

Aquifer Model: Confnd Solution Method: Butler

K =63.52 ftday Le!= 1. ft
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OW-910 U FALLING HEAD TEST
L_

A 
AQUIFER DATA

Saturated Thickness, 25. ft

WtU DATA (OW-91 0,U)
Initiat Displacement .,8 ft Static Water Column Height 26.75 ftTotal Well Penattti•ih: 1,6..5 ft Screen Length: 10.ftCasing Radius: O .... . Well Radius: 0.3333 •f

SOLUTION
Aquifer Model: Confined Solution Method: KGS Model
Kr =47.41 ftday Ss = 4.OE- 5ft-'Kz/Kr = 1,
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OW-910 U FALLING HEAD TESTf -AQUIFER 

DATA

Saturated Thickness; 25. ft: A.i•.tr3pyRatio (Kz.(r), 1.
WELL DATA (OW-910 UI

Initial Displaement. 2 ft Static Water Column Height; 26,75 ft-Total Welt Peneafie• in Deth: 16.5 ft Screen Length; 10. ft
Casing Radius: 0.0833 ft Well Radius: 0.3333.ft

I ~S.OLUTION
Aquifer Model: gpnfined Solition Method: Bouwet-Rice

I K =48.226..ftay 
y0=13.41 ft
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OW-928 L RISING HEAD TEST

AQUIFER DATA
bickness: 15. 1 Anisolspopy .f.a.ff0 (KzIKr),) 1.

WELL DATA (OW-928 L)arement 10.711 " Sfic Water Column Height 106.8 ftpenetration Depth: 11.5 ft Screen Length: 10. f1jius. 0.08333 ft Well Radius: 0.3333 ft

let: Confined 
SolutflonMethod: Butler

ftiday 
Le 11.48 ft

Saturated r

Initial Dispbl
Total Well P
Casing Rad

Aquifer Moc

K = 18.69f
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OW-928 L RISING HEAD TEST

AQUIFER DATA

Saturated Thickness: 15. ft

=WLL DATA (OW-928 L}

Initial DisplaceMent: .10,71 ft Static Water Column Height: 106.8 ft
Total Well Pe net*ropio th: 11*,5 ft aree Length: 10, ft
Casing Radius: gC!•?. 21t. Well Radius: 0.3333 ft

SOLUTION

I Aquifer Model: :ine• l Solution Method:. KGS Model

Kr = 1:ft/day Ss = 0.0014 ftl'1
Kz/Kr = 1.
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OW-928 L RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 15. ft Anisotropy Ratio (KzIKr): 1.

; WELL DATA (OW-928 L)
Initial Displac 1.71 ft Static Water Column Height 106.8 ftTotal Well Pfti•n1)e th: 11.5 ft Screen Length: 10. ftCasing Radlus: 0.333.ft Well Radius: 0.3333 ft

SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice
K 7.444 ftday yO = 5.71 ft
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OW-928 L FALLING HEAD TEST

AQUIFER DATA

Saturated Thickness: 15. ft Anisotropy Ratio (KzIKr): 1_.

WELL DATA (New Well)

Initial Displacement1 I,92 ft Static; Water Column Height: 106,8 ft
Total Well Penet0ratioD•h : 11;5 ft Scre!n Length: 10. ft
Casing-Radius: 09g083 ft' Well:Radius: 0.ý3333ft

SOLUTION
Aquifer Model:. Confind Solution Method: Butler

K ~30.23fday LeO0.1 ft
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OW-928 L FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 15. ft

WELL DATA New Well)
Initial Displacement 11.92 ft Static Water Column Height: 108.8 ftTotal Well Penetration Depth: 11.5 ft Screen Length: fQ. ftCasing Radius: D.0333 ft Well Radius: 0:3333 ft

SOLUTION
Aquifer Modek C"fip.ed Solution Method: KGS ModelKr = 23.6fU/dy 

Ss = 4.055E-5 ft-IKz/Kr = 1.
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j OW-928 L FALLING HEAD TEST

SAQUIFER DATA
Saturated Thiciness: 15. ft Mitsoboqpy Ratio (Kz/Kr):'. 1.

WLL DATA (NewWeWll)
initial Displacement 11,92 ft StaftiaWter Column Height: 106.8 ftTotal Well PenetratioiF~pf: 1 1.5 ft Scrpen Lengt:- 10. ftCasing Radius: 0.08333 ft W-el Radius- 0.3333ft

SOLUTON
Aquifer Mod: ,2 f Solution Method: BouwerRice
K =20.$-4ft/day 

Ay= 11899ft
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OW-928 U RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 20. ft Anisotropy Ratio (KzfKr): 1.___

WELL DATA (OW-928 V
Initial Disp)acemernt.1h It Static Water Column Height 32.08 ft
Total Well Peneati'`D*.ePth: 15, ft Screen Length: 10. ft
Casing Radlus: C.O:33 ft" Well Radius: 0.3333 ft

SOLUTION

Aquifer Model: Confined Solution Method: utler
K = 18.85 ftday . Le = 5.495 ft
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OW-928 U 'RISING HEAD TEST

AQUIFER DATA
Safturted Thickness: 20. ft

W4LL DATA (OW $28 U)
Initial Displactmnei•t=.O ft Static Water Column Height: 32.08 ft.Total Well Pei'etrat Depth: 15, ft Screen Length: 10. ft
Casing Radius: 0.0833 ft Well Radius: 0.3333 ft

SOLUTION
Aquifer Model: Confin•d Solution Method: KGS Model
Kr =31.5 f1fday Ss =1.094E-11 fr 1
Kz/Kr 1.
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OW-928 U'RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 20. ft Anisotropy Ratio (Kz.Kr): 1.

WaLL DATA (OW-928 U)
I Initial Displacement 8.001 ft Static Water Column Height: 3,2.,08 ftTotal Well Penetration Depth: 15, ft Screen Length: 10. ft

Casing Radius: 0,0833 ft Well. adius: 0,93-33 ft

SOLUTION

Aquifer Model: 0hit.e Solution Method: Bouwer-Rice
K = 8.268 ft/day y0 = 4.286 ft

. ..............................
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OW-928U FALLING HEAD TEST

I

AQUIFER DATA
Saturated Thickness: 20. ft Anisotropy Ratio (Kz/Kr); 1.

initial Displac- WTA Water Column Height 32.08 ft
Total Well Peneii•onPhp& 15. ft Screen Length: 10. ftCasing Radlus Well Radius: 0.3333 ft

SOLUTION 1
Aquiftr Model: Confined Solution Method: Butler'
K = 19.02 ft/day ,Le%=47-86ft
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OW-928 U FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 20. ft

weI,4.L DTA(oW"?8 U)

Initial Displacement 7 lt Static.-Water Column Height 32.08 ftTotal Well Penetration Depth: 15. ft Screen Length: 10. ft
Casing Radius: 0.0833 ft Well Rtdius: 0.3333 ft

SOLUTION
Aquifer Model: Confinled Solution Method: KGS ModelKT = •5•••:!"` "Ss 5 .0E-5 frl
Kz/Kr = 1.
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OW-928 U FALLING HEAD TEST

AQUIFER DATA
1 Saturated Thickness: 20.M ft Anisotropy Ratio (Kz/Kr) 1.._

WELL DATA (QW-928 U)
Initial Displacement: 7,679 ft Satic Water Column Height 32.08 ftTotal Well Penetratioi Depth: 15. f• Sc-eeri Length: 10_, ftCasing Radius: 0.083 I Well Radfis: 0.3333 ft

SOLUTION
Aquifer Model:i .•n : Solution Method: Bouwer-Ricelf =16.01 ft-day ' yO = 7.815ft
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OW-929 L RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 45. ft Anisot. py Ratio (Kzf.Kr): 1I

Initial Dispacemn'1*1.97.1t. SOtcW tjM6:)4lu eght: 16.!16 ft
Total Walt P., ftScee 1ettt O.f
Casing Rad•us! I 'Q i f : Well Radius: 0. ft

SOLUTION

Aquifer Model: Confined Soluton Mothod: Buler

K = 55.91 ft/day Le = 11173 ft
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OW-929 L RISING HEAD TEST

AQUIFER DATA

Saturated Thickness, 45_. ft

0EL 1TA LOW.9 L.)
Initial Dlsplacer n;,• ft Sttic Wat Column Heiglht: 76.46 ft
Total Well".nt: 13.5 ft Screen Length: 10. ft
Casi•g:.R• D 8u3. :,f Well Radius: 0.3333 ft

SOLUTION
Aquifer Model: -o"fnd Solution Method: KGS Model
Kr = 53.85 ft/day s .=.f_5 ft-1
Kz/Kr = 1.
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OW-929 L RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 45. ft An..T.. Ratio (KzJ.Kr): 1.

WELL DATA (OW-929 L

Initial Disptacmbedt I .. 7 ft " SW:..Water Column Height 76.46 ftTotal Well Penetration Depth: 13_55 ft Srh Lehgth: C0. ft
Casing Radius: 0.0833 ft Well Radius. 0.3333 ft

SOLUTION

Aquifer Modeol , Solution:Metod: .ouiwer-RiceU
K = ft/day y0l .oQ5ft ___"__t
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OW-929 L FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 45. ft Anisotropy Ratio (Kz/Kr): 1,

Initial Displacement: 6292 ft $ . 'i.eF CWumrn Height: 76.46 ft
Total Well Penetr-4,nepth: I 3.5 .. Scei" gtiL."" 10 ft
Casing Radius: 0_0883'__ "Wei l Rs:

• ~SOLUJTLON;

Aquifer MWdeolrI ed Solution Method: Butler
K 5893 ft/da Le 12.71 ft
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OW-929 L FALLING HEAD TEST

£

I AQUIFER DATA

Sat.rated"Ticketss AS... -ft

Initial Isptae. . . ,.Wa r Column Height 76.46 t
Total Well P! iDPt: Screti Length: 10. ft
Casing Radkss•"O`.0S3- Well Radius: 0.3-33 ft

SOLUTION
Aquifer Model: Confined ' Solution Method: KGS Mode

Kr = 72.56 ft/day Ss =0..002222 -
KzJKr = 1_,
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OW-929 L FALLING HEAD TEST

AQUIFER DATA

Saturated Thickness: 45.1t Anisotropy Ratio (KztKr): I_

StaticWater tolun.•r 1tight: 76.46 ft
TaalWl .".t~Ur Ieh 135 ft Screen Length: 10. ft

Casing Radl•u: tL: ft Well Radius: 0.3-333 ft

80LUTIOf•

Aquifer Model: Conmined. So1ution Method: Bouwer-Rice

K = 58.988ftidoy YO = 11 .$4 ft
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OW-929 U RISING HEAD TEST

AQUIFER DATA

Saturated Thickness: 5. ft .. o..p.y.Ratio (Kz/Kr): 1.

WEL-L DATALW929U)
I Initial Disple~menh i24- • ft Static Water Cou.mn Height: 48.18 ft

Total Well P611t6161pth: 10. ft Screen Length: 10. ft
Casing Radius; 0,•8:33ft . Well Radius: 0,3333 ft

_ _ _ _ _ _ - ,- . .:._

Aquifer Model :,, § 6Slut1o:hbnMethod: Butler

K =_14.31,._. .w _ .=i:.'" ' Le= .1 ft



1.

0.8

'U
0

0

N

E
z

10.I

I i ; t I I I - I S .

0

C

: I • i ,' '"I - .r ' | .: -r j

art

13
02'..

$ , 4" $ .°1

11

OA

0.2

0. I I , . , I

1. 10.

Time (sec)

100. 1000.

OW-929 U RISING HEAD TEST

AQUIFER DATA

Saturated Thickes: 11.86.ft

WELL -L)ATA jOW9 U
Initial Displacemeint..12:4ft S:. H Wetwr Column Height 48.18 ft
Total WellJ Pa"W"IW• :1f. Sc .4Loth .10

ICasing RadciWUs M well~ ft W IjRcks ,I. _ _ _:__ _ _ _ _ _ _ _ _ _ _.: _ _ _ _ _ _ __:_ _ _ _

SOLUTION
Kr o Coi*9*n f17t1 iM:ho: KG$ Model

= • '• l~lliii* •'' 0.0=0o9578 f.t-"

KA,.K.KK' =1
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OW-929 U RISING HEAD TEST

AQUIFER DATA
Sa~uat~e Th•.es:. •ft ~l!.oQ" Ratio (KzJKr): 1,o

WELL DATA.(OW-9 "I.. .

initial 1", t 12-44 ft Static Water Column Height- 48.1.6 ft
Total Well P.enetra.on Depth: 10. ft Screen Length: 10. ft
Casing Radius: O0$ij 33 f Well Radius: 0.Q3 fl

SOLUVTION

Aquifer iodelSoiutior Method: Bouwer-Rice
K 3.648 ft/day y0 = , .



1. T-irr mrrr.-

N.
r - .,N

rm 0,8 \
.8

i

e 0.61-

H E

ad 0A4

f
tt 0.2'
f
t
)

rA **• ; =

'II I ý 1 -11

l:i

0

O

0.1 1. 10.. 100, 1000.

Time (sec)

OW-929 U FALLING HEAD TEST

AQUIFER DATA

Saturated ThicrI .5 .ft"An otropy-Rato -(z ): ..

WELL DATA (OW.99 U)
Initial Displai*Me.t e ft SttIc Watr Column Height: 48.18 ft

Total Well P!e trti0n 6 pth;: 10_. ft SQr.en L~ngthb 10. ft
Casing Radius: 0.08333 ft Well Radius: 0.3333 ft

SOLUTION

Aquifer Model; ..'•ofld Solution Method: uter

K 6.07 l day Le = 0'.1 ft



N
a
r
M
a
I

z

d

1, "i ''''" rr"-'r~ rr"r. .irr n' --".• 'r"--. "" ir '"lr--T r-rrrrl

0.8 I
L%
I-\

0.4 \

L C,

__.2 • 1 I I t l .. .l

H
e
a
d

(
f
t
I

f
t)

0. 1. 10.
Time (see)

100. 1000.

OW-929 U FALLING HEAD TEST

AQUIFER DATA

I Saturated Thickness: 5. ft

W ELL DATA D ow-q9 U),

Initial Displacebmet:11ii!5:ft•!, :tkWter Column Height 48.18 ft

Total Well Lefr D•• •b: 1. ft fe Len t: 1.t
Casing RkaditJS: ; ft 'Well 11 ius: 0.33-3 ft

" ... : d • "SOLUTION

Aquifer M.oel: Solution Method: KGS Mode!

Kr = f-tda Ss 0.000698Wft1IaKTK=. Y _
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OW-929 U FALUNG HEAD TEST

AQUIFER DATA

Saturated Thickness: S. ft Af•lisottopy Ratio (Kz/Kr): 1.

.:OL ATA W2 )
JnitiallDispaann 118.ft Static Water Column Height:488t
Total Wenl -f-t.n-•eth" if Screen Length,: 1. ft
Casing IQ Well Radius: 0.3333 ft

Aquifer Model: (ne• ,•lUtion Method: Bopwer-Ric
K = 2423.ft. y .y.O 5.30_3 ft
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F OW-930 L RISING HEAD TEST'

AQUIFER DATA

Saturated Thickness: 40. ft . .. istropy Ratio (KzIKr): 1.

WEL ATA ýWOW'-36 .4

Initial Ditp**!ý-lsIaiii!eiýi:pti!,, &-ft Static Water Column Height: 89.35 -ft
Total W6,ll, Mieh: 27. ft Screen Length: 10.ft.,
Casing Radi•lis: L3 t Well Radius: 0.3333 ft

SOLUTION,

Aquifer Modal: O:d.. $o"...!fl Method: Butler

K tdyL~~&f
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OW-930 L RISING HEAD TEST

AQUIFER DATA

Saturated Thickness; -40., ft

Initial W Ie."ie.t: 1Q.l ft Static Water Column Height 89.35 ft

Tota[Wel Prrtin)eth: 27. ft Screen Length: 10. ft
a71 no gais P EQ3. 6t Well Radius: 0.3333 ft

Aquifer M~pde 1 i fdn,,

Kr = 36. ..
Kr/.Kr = T a

LSolUNoN
Solutioni Method: KGS Model

S 7.281E-5 fr,

!•b, .,!=

.
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OW-930 L RISING HEAD.TEST

AQUIFER DATA
Saturated Tnickness: 40. ft. Anisotropy Ratio (Kz/Kr): I .

WELDATAI(QW-936 L)
Initial DispIae nt0, ft Static Water Column Height: 89.35 ft
Total Wtel 0ttInDpth: 27. ft Screen Length: 10. ft
Casing RANdi•u •3$f Well Radius: 0.33-33 ft

soMUTIO
Aquifer Modol: S' Sutlon Method: Bouwer-Rice

K. = 26.92 f/ay yO 7..557 ft
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OW-930 L FALLING HEAD TBEST

AQUIFER DATA
Saturated Thickness: 40. ft,.* A.isdtm' Ratio (Kz/Kr): 1.

....a l ~nL9n t f . . . .:...t... .Total Well PO SaP W ate " C 'Iu .H....,:Sim I I:
Casing Radu: . it - Well Radius ":

SOLUnON
A__uferMotl{ qffi, Stied thod: Butjer

K 4.3 ftday Le03.24-ft
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OW-930 L FALLING HEAD TEST

,, AAQUIFER DATA

Saturated Thickness: 40,. ft

WELL DATA (OW-930 L)

Initial Dlsp.!cM ioft -66_7 ft Static Water Column Height: 89.35 ft
Total Wei. P:ntaOn ODepth: 27. ft Screen Length.: 10. ft
Casing Radius: 0.0833 ft . Well Radius: 0.33'3 ft

$SOU TION
Aquifer Model: Confi,•d Solution Metht4: KG.S Modei

Kr = 15.0_ ft/day -.Ss _.00. •1,ft.
Kz/Kr = _•.
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OW-930 L FALLING HEAD TEST

AQUI.FER DATA

Saturated Thickness: 40.f.. t . •, 'py.'RI. (Kz.Kr) 1.

Initial Ift Static Water Column Height: 89.35 ft
Total Wlfl •tortht 27. ft Screen Length: 10. ft
Casing Radius: W RfdiU$; 0.3333f

SOLU:TION

Aquifer Modl. . . Soluti.0 Method-, Bouwerice
K x 18.92f t/ay yO =.9 f
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OW-930 U RISING HEAD TEST

AQUIFER DATA

Saturated Thickness: 23.9 ft Anisotropy Ratio (KzlKr): 1.

Initial Qlsp)I ':$1.00tStti Wae Coumn Height 25.83 ft
Total Well Pehfrati ,ftp;th: 1;..t Sc0te gh: . 0O ftCas~ngRadlfus ."S!;3i "t W"e.. . ':•!R~djis.: O [•.3$ .

SOLUTION
Aquifer Model: Confid,. Solution Method, Butler

K = 54.63 ft/day Le = 0.1 ft
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OW-930 U RISING HEAD TEST

AQUIFER DATA

Saturated.Thickness: 23.9 ft . ..... *...

Initial Displa.c..em..0nt; &47 ft static.WaterColumn Helght 25.,83ft
Total Well PeneratiOn Depth: 16, ft Screen Lengtfh 10., ft
Casing Radius; 0 ft Well Radius: 0.3333 ft

Aquifer M0•it: €0ned~d . Solution Method: KGS.Mdel

Kr = 2271. Ss 0.001841fr
~Kzf Kr =1.
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OW-930 U RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 23.9 ft Anisotropy Ratio (KzIKr): 1.

WELL DAT.A (qOW-930 U)
Initial Disptacement 8..47 ft Statle Water Column Height: 25.83 ft
Total Well Penebtr.) $th fredn Length. 1- ft
Casing Radius; ý 0 t '. Well Radiuis: 033-3 ft

. " SOLUTION
AqK . f Solution Method: Bouwer-Rice
K =31,73 ffday;,y * . 07.021 ft
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OW-930 U FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 23.9 ft Anisotropy Ratio (Kz/Kr): 1_.

w~L wAt P-(OW-930. Uj.
Initial Disptarnet ý f Smtaticaer ,Itum• i-2- hbt: :1 ft
Total WII nPtJr ..0 h ~ f c~n ~egh.jQf
casing Raif, J O.0'3w f WB1IR+dIus:0.33 ft,

SOLUTION

Aquifer Model: Confned Solution Method: Butter
K ='79.61 friday Le t; 1•7.§3 ft
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OW-930 U FALLING HEAD TEST

_____ _____ _____ _____ __. _ _____

AQUIFER DATA

Saturated Thickness: 23.9 ft

WEAM, DATA (W-9,30 U)
Initial Displacem:nt: 1 ft'* $t#(f6Watr Column Height: 25.83 ft
Total Well Pernetiqr , th: 16, ft Scree Lengteh: 10.ft
Casing Radius: 0• 3 "t Well Radlusg 0.3333 ft

SOLUTION
Aquifer ModeIl Q6.ned Solution Method: KG 0de
Kr = 47.12 ftfday Ss 1.468E-7ftr1
KzlKr =.

(
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OW-930 U FALLING HEAD TEST

AQUIFER. DATA
Saturated Thiolkes 2,•2 ft A"isotrpy Ratio (KZiKr): 1,

WELL DATA (OW-930 U)
Initial Dlsp ice. .0en 012 ft s #orCo.W.tr COlumn Height, 25.83 ft
Totwl Well Penet6htkoh th: 16. ft $oteen Length: 1(. ft
Casing.Radius: 0,08333 ft Well Radius: 0.3333 ft

SOUTION

Aquifer-MOdel: ý0i7' d Solution Method: p -ric•
K'=47.71ftJday yO = 10.64 ft
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OW-931 U RISING HEAD TEST

AQUI!FER: ,•PT.A

Saturated Thickness: 2~5ft AQU Ahf 0 1?ATA-"I.

.WLL OgATA CW31
Initial Displuanei Static Water Column Height 27.82 ft
TotaI Wel1 1ei:Pihi. efri 1Dp 6..ft Screen Length; 10, ft
Casing Raft1l1= f Well Radius: it

= ~SO LMON

Aquifer M C 04 •delr Me0thOd: utle
. i 'i .I-.i Le=q.lft
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OW-931 U RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 29,5 ft

WELQbTA(W 31U
Initial Displacement 4. ft SU. i6ator Cpikmn Holght 27.8
Total Well Penetratio0 e ft * $ci :. ,te : f0u et
Casing Radius: - f... We" R!d•t,:: 0 ft

SOLUTION
Aquftr f*e • •!I , !S'ltr Mh KOs Mod•I
Kr 2.,5:Io.. Ss. 0.0002309ot1' fr.
Kz/Kr 1.'

2ft
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OW-931 U RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 29.5 ft Atnisotropy Ratio (Kfz]Kr): 1........ ... ... .. .. ..

.ELL U
inltial Displaqcme6b '4-$8 ft* • Static Water Column Height: 27.82 ft
Total Well e f t Ift Screen Length: 10. ft
Casing RadfUhI'".4s-.d83$ f Well Radius. 0.3333 ft

SOLUT1ON

Aquifer Model: .Confined Solution Method: Bouwer-Rice

K =19.99 ft./Oay YO 3~ ft
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OW-931 U FALLING HEAD TEST

APUIFER DATA

Saturated Thickness: 29.5 ft . An!tpy Ratio (Kz/Kr): 1.

Initial Displacement S,16 ft a WtW Column Height 27.82 ft
Total Well r0te40o.n @epth: It Screen: Length: 10. ft
Casing, Radlus: .iQ•3, " W01 elRdius: 0.$3"3 ft

......

Aquifer MbdeI p~
k ~ f'~

SOLUTio ItN

Solution Mvethod:

I,
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OW-931 U FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness; 29.5 ft

initial Displarcrnegig.t: ý. Staicater Column Height: 27.82 ft
Total Well Po)X. et~0-*"`:,-:if!6*ft, Sree6L Legth" 10 ft,
Casing Radiuý " ,. 08: . . Well Radius: 0.3 533 ft

SOLUTION

Aquifer ModeI; C,'12 rie Solution Method: K~g .~de
Kr =71.64_ftody $s •3g-!2 V1
Kz/Kr=-
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OW-931 U FALLING HEAD TEST

AQUIFER DATA

WELL DATA (OW-931 U)
Inhtiaf Dibsplab frit: • ft Static Water Column Height 27.82 ft
Total Wel.l OtritiMn. t.Ipth: 186. ft Scre.en Length. 10. ft
Casing Radlbs: .0,0 ft - W Radius: 0.3333 ft

SOLUTIONAquifer Model: Coonfined .SoltfjOn Method: Bouwer-jrce

K 4858 f/day y _f



4.4d N
0
r

S0.8  Ia

a 0.4
d i °

td 0.2
f c .

'O . ,LL . . , , , , ,, ,! .. , , , , , ,, L , , , , ,, I-
0.01 0.1 1. 10, 100. 1000.

Time (sec)

OW-932 L RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 14.5 ft Anisotropy Ratio (Kz/Kr): 1.

WELL OATA (QW-932.L)
Initial DisplaAr mot: .1• lftt •ttic Wa•tr Column. Height: p2,32 ft
Total Well Pen" Oin"' 0 .14.20 ft .Scf L,60.: 10-.ft

Casing Radrius: ~~t . .Weli fadiUO: 0.3933 ft
' '......" ',.:,i ;.=''"'SO LUTION ,

Aquifer Mode f:: l I d Solution Method: Butler
K = 24.34 ftday Le - 0,t ft
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OW-932 L RISING HEAD TEST

AQUIFER DATA

Saturated Thickness: 14.f .
! . :. . ........... .. " •

InItial Displacerment; #jj ft St 'Water Colurrin Height' 62.32 ft
Total-Well Peo"etritio ~pth: 14.2ft Strean Length: 10. ft
Casing Radius.; QM0 ft . Well Radius: 0.3333 ft

SOLUTLON ,N. . i..i. . .. . . . . . . . . . . .

Aquilfer Miodý 07b.ch6i SOIution Mdi. K$MO

Kr .2i.2 8: Ss ".74r- ft
Kz/Kr =_t.
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OW-932 L RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 14.5 ft Anisotropy Ratio (KzIKr): 1.

.-LL DATA (OW,93.L1)
Initial Dispfpcam.ioqt . ft. tSt,.t:.:Water Column Height 62,32ft
Total Well Pe o 14h: 140ft. .Sen gLn; IQft
Casing Radius; .. 'ft Well, R-a•djs: 0.3333 ft

SO;.UTft

K ~17.73 Aidy yO 4.767 ft
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OW-932 L F HEAD TEST

7_U FER DAT.A1 Saturated Thickness: 14.5 ft ,
. '........ .. i.......... .....

SL DA
Initial Dioplacemn -t ~4f*Static Wator Cblumrvý Ho.ht 62.32 ftTotal OeITA0,1:ti Ar...0 14.2 ft Screen Lerngh, 10, ft

~~ Well Radiujs: -.$Sft

Aquifer Model: qqnf.e4 ,. 'S~ollti!n Method; Butler
K -22.25 ft/day" ft. ____.....• -- ,--. . . .......-•
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OW-932 L FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 14,5 ft

WELLD .TA (0W*g92 L)

Initial Displacement: 9.546 ft tti,.W.tet corumn.-eight 62.32 ft
Total Well Penetration Depth: 14.2 " S .h~thr 1..0. ft
Casing Radius: 0.C0833 :f Well:R'Pdlus 0. 3.ft

SOLUTION
Aquifer Mode]: Confie Solution Method: KGS Model
Kr = 22.25 ft/day Ss 0,.000219 ft-1
Kz/Kr - 1.
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OW-932 L FALLING HEAD TE=ST

AQ U IF DATA
ISaturated Thickness: 1~~ft .Anisotropy Ratio (Kz/Kr) 1.

WFELL DATA (OW7932 L)
initiatDala~i~ ,W ft Static Water Column Height: 62.32 ft
Total W6h "~taio~Dp 14.2 ft ScOreen. Length: 1O, ft
Casing Radius: 0.0833 ft Well Radi us-, fL3 t

Aquifer Model: P9pnef * Soliution, Method: gotjwer-RioLe
K ,24-89- tda yO = 6 D83 ft-
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OW-932 U RISING H,,AD TEST

AQUFER DATAf Saturated Thickness: 21.2 ft Anisotropy Ratio (Kz/Kr): I.

Initial Dlsplac•rei'nt .4 . " -'.=Wit. Cflumn Height; 30.93 ftTotal Weltif 0 t:ZOf te~L~tt~1.fCasing ad .... U ...... '

Aquifer M= 20.74; Solution Method' MfIK = 20.74 ft/d ay t 1ft
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OW-932 U RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 21.2 ft

WLL D'AT- (OW-$ U
Initial Displacement; 9.407 ft Static Water Column Height 30.93 ft
Total Wel1 Penetrationi -optJh; 20. ft Scr•,i Length: 10. ft
Casing Radius: 0.Q333.ft Well Radius: E3_ ft'

• . ~~~SO ,LUTION .. .: .•,•-:-. .. i

Aquifar Model: Cofie Solution method:.,~ d~
Kr = 1i2A'W. C ,; Ss =0.00028.13 ft 1

Kz/Kr = 1.

L
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OW-932 U RISING HEAD TEST

AQUIFER DATA
.Saturated Thickness: 21.2. ft Anisotropy Ratio (Kz/Kr): 1.

WELL. DATA (Qw-93. U)
Initial. 

.Osplac.etit . ft .. atc Water.Column Height. 30.93 ftTotal Well P Ww2 ft 8 L 1_. ftCasing Radius, O0§!.f . - WefI'a~iusi 0,0333 ft

SOLUTION
Aquifer Model:v rco"i . Solution Method: Bouwer-Rice
K = 13.57 ftday yO _; 7_.86__5_f_
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OW-932 U FALLING HEAD TEST

AQUIFER DATA.
Saturated Thickness; 21.2 ft Anfia.ropy..atio"(Kz/Kr). 1.

W~3OW-32 U)
Initial Displacement: . 981 ft .ttic.Water Column Height: 30.93 ft
Total Well Penetrati....p' .O . ,10. ft
Castng Radius: .Qoftt :. )dus': 0,.3333 ftCasn• . - - - ..... _ __

.;,' .................... I""''... ....... .~

Aquifer Model: C Solution Method: Butler
K = 32.48 ft/day Le= 0.1 ft
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OW-932 U PALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: 21f.2 ft

Initial DiSp.acem. ..t:k!-i.,ftt W...f
Total Well P.. tn..t 2.. ft St0 n Ldgthe .: .... :.
Casing~ auK'&C83ftaawell Radiuo: .3 f

SOLUTION .. ,
Aquifer Modej: C SoL .in, M..etho.d; .KGS.M!der

Kr 15B6___5 ay Ss 0,0008107 ft1
Kz/Kr =f
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OW-932 U FALLING HEAD TEST

AQU, ,FR,.2ATA

WELL DATA'(OW-932 U),
Initial 0I1splaCement 8.981 ft Static Water Column Height. 30693 ft
Total W~I P etr"0•,-eth: 20. ft 'c.:en.n; :0ft
Casing Radius: 0.08333 ft. Well' Radius: s.- t ft

Aquifer Model: Ponflnd 66notu .thb , 16& kRi~e
K = 2. friday yO -8 -•On __ ft_ _ _,
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OW-933 L RISING HEAD TEST

AQUIFER DATA
hickness: 5. ft Anisotropy Ratio. (Kz/Kr): 1.

cement :•7•8:f... ::""i i Wte.rColumn He ght 74.2 ft
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OW-933 L RISING HEAD TEST

AQUIFER DATA
Saturated Th. ICKIe :. f.

W L ..........

Initial Static W ater Column eig t " 7 . • " t
Tota I Wfe, PerIrhpth: .-h ft Screen Length: 5. ft
Casing.lRdh, '.: 3Sft Well Radius: 0,3333 ft

Aquifer Model: Cog _eqd ..Soution Method: 1 G_$ ModeI
Kr .50890 ft/day " Ss 0$98 6 ftI .
Kz/Kr = 1.
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OW-933 L RISING HEAD TEST

AQUIFER DATA

Saturated Thickness: 5. ft Antotropy Rato (Kz/Kr): 1.

WE•t •-A1 -:. (QW-l3- • L--•''•• ,i

Inttlat Displacpe•n i; ft Static Water Column Height 74.2 ftTotl W•ietr. th: 5. ft Screen Length: $ ft
Casing Radius: 33 ft - Well Radius: 0.3333 ft.

Aquifer Model: !C1nfine Soouton Method: Bouwer-Rice
K =63..29 ftlday yO 1*S IZR!t

•i!,. .;,t{
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OW-933 L FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness: A p tio (KZIKr)•: 1

WELL DATA (OW-933 LQ
initial Di$P! eft Slatic Water Column Height: 74.2 ft

Total Wefll Penet tk "".pth: . ft Sre egh .f
CaSing RadiuS: 003.• ft WeD Radlus: 0.3i3d3 ft

SOLU1'ION

Aquifer Model: CO___ $0[i Method: gut.or

K = 191.2Lt 4ft
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OW-933 L FALLING HEAD TEST

AQUI. .PDATA
Saturated Thickness: 5. ft

Initial Dispsace.ent . 1i 'ta . Wtrn Colurmn Height: 74.2 ftTotal Well Peni ,~ Dph 5.1fi$re~Leitt~
Casing Radius-'~ Well Rgidfus. D.S33's ft

SOLUTION
Aquifer Modell Conýed0 Solution Method:,. KQ..Mode
Kr 244.3 ftday Ss 1
Kz/Krl= 1.__ 
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OW-933 L FALLING HEAD TEST

AQUIFER, DAT

Saturated Thickness: ft A__so__py Ratio (Kz/Kr): 1.

iniia ,spf•+++++ ft ++5W16bat. e ur Couii Height: 74._2_ft'

Total Well P, ft SWreen Length: 5. ft
Casing Radius: Wel Radius: 0.3333 ft

SOLUTION
Aquifer Model: .Cqnfll So01ron, Method: @ouwer-R!i e

K = 64.3 f/day yO ft
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OW-933 U RISING HEAD TEST

AQUIFER DATA
Saturated Thicknes$. 19. 5 ft .. is.topy.Rati. .... 1. .

W-ELL DATA (OWrR33, U)
Initial Disp[at' i'Mt, 1&gi$ft St Water Co.umn Height 31.67 ft
Total Well Pen1tt4,tion Deth: 14_ ft Scr'pn Length:. I. ft
Casing Radius. 0.0833 ft Welt Radius: 0.3333 ft

t. ; ...... .. . . ,--". .. . .

I~~ON.
Aquifer Model,: • "60 ...... lution Method: outer
K = 64._32 *day Le = 0'Ift
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OW-933 U RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 19.5 ft

initial Displacement 18-99 ft StaiWater Column Height, 31.67 ft
Total Well Penetrat D.01,: .14_ ... $r Length: 1.0,. it
Casing Radius: . -'" WOl Radu; 0.T3 ft

-. SOLUTION '
Aquifer MoSe•I: .... S.""l.'n Method: KGSMq 2O I
Kr SS9.58 ...y Ss 0.005128 ft-1
Kzkr=,7
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OW-933 U RISING HEAD TEST

AQUIFER DATA
Saturated Thickness: 19.5 ft AnisotropyRatio (Kz/Kr): 1.

initial Displaemerp:m;n00... Tf Static Water Column Height: 31.67 ft
Total. Well V.it pth! 14. ft Screen Length: 10. ft
Casing Radi, O0 ' -- Well Radius: 0.ý33_ ft

3--.------

SOLUTION

Aquifer Model: Confined Solution Method: Bouwer-Rice
K = 3.1_04 f/day y0"t Lo_ __6_i _t



1.

N
0
r

z QA
e

d

H
e

a
d .

0.01 CI

\ a aa

/

f
t

"•0.001 , ,,-'---- , , i , . , I ,

0. 60. 120. 180. 240.

Time (sec)

OW-933 U FALLING HEAD TEST

AQuIFER DATA
Saturated Thiciness: IA 9 : :. 'Pp.Ratio (Kz/Kr)'

wELL DATA (OW-933 U)
initial DispplA.ement:V!;0• . Static Water Column Hei
Total W6ll IP ......... •MPh 1i ft pr.n Lenget.: 10, ft
Casing Radius: " " VV'tl Radius: 0__3333 ft

Aquifer.ModeI, PO S0ituin. Method: 4oue,.
K = 2.763 ft/day y0.= 58ft

300.

ght 31.67 ft

•r-Rice
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OW-233 U FALLING HEAD TEST i

0QUI.2 .DATA

Saturated Thickness: I ft -..." try.Ratio (KO(): 1.

WAELL DATAO-$$ (PU)
Initial Displacement, 9 ft Statib Water Column Height: 31.67 ftTotal Welt Pertetralo@n Pepth: 14. ft Scareen Length: 10. ftCasing Radius: ..9 ft Well Radius; .3333 ft

SOLUTION=
AquiferModeJ1: PQ. Solution Method; RAW
K 8,335ftld ." Le 0.1•ft

~Jli) -
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OW-933 U FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness ,' j.$.ft.

Initial Diap ~ieit • ft Static Water Colurmnj Height 31.67 ft
Total Well Pn feth• 14" ft Screen Length: 10, ft
Casing Radius: 06 1`t0 Well Radius: 0.333- ft

SOLUTION
Aquifer Model: C (nfied Solution Method: KGS Model
Kr 5.276 0f/day 8 0QI§19 ft"
Kz/Kr 1.
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OW-934 L RISIN$ HEAD TEST

AQUIFER DATA

Saturated Thickness: 32.$ ft 'ispy R"io (Kz 1.

WELL.ATA
Initial Displac,.. $ d•s'!! ,t '., ' :",r ft .!rnn Height 82.6 ftITotal Wel oehgWat~ P-4~3dt ~ ~ ~ h~1.fCasing Radid& '~ tW Rl 00 3Sf

SOLUTION
Aq uifer M.e0. i'0 :fi;ia Solution Method: Butler
K = 77.6ft/day Le = 24.28ft
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OW-934 L RISING HEAD TEST

AQUIFER DATA
Saturated Thickness; 32.8 ft

Initial D1r.O.Oer.q • I' ' Static Water Column Height 82.6 ft
Total Weir PF'h' 32. "t Screen Length: 10. t
Casing Radtus""OIO l:f. Well Radius: 0.3333 ft

SOLUTLON
Aquifer Model: O fi Solution Method; KG$ Model
Kr = 131.3ft/day Ss -3,.0oE-41ft 1lKz/Kr = 1.
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OW-934 L RISING HEAD TEST

AQUI,.ER DATA
Satufated' An~n~ 28ft~iorp ~i KIr:~

W LL DATA (New Wel)
Infftial Dfispa 't .2 ft Sfatic Water Column Height: 82.6 ft*Towa Wel~t~ineth, 321, f tSrenent:0.f
Casirg Radius: c 0 ft " -RdiUs: 0.333 3 ft

Aquifer Model; Confined SOwution Method: BopuweRice.
k ~34.97Wftday Y6 01:9,2q ft
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OW-934 L FALLING HEAD TEST

AQUIF•I ER DATA
Saturated Thickne~s; ~2.S ft ..isotropy atio (K r); .

WELL PATA (Q 9-_34 L)
Initial Displacement..: 7; ft '" .t.'Wat.e.COl.m.1.-•..iht: 82.6 ft
Total Well Penetration Depth: 32. ft Sce"n 1•L=nh..10. ft.Casing Radius: 0.0833 ft -Well Radius: 0.3333 ft

Aquifer Model: Cfon d
K = 126.6 ft/day Le 22 0.1 ft
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OW-934 L FALLING HEAD TEST

AQUIFER DATA
Saturated Thickness; 32.8 ft

Inltfal Displacement: 7,671 ft $tatiO Water Column Height: 82.6 ft
Total Well Penetatioiiten h-h: 32Z ft Srejen Lengft.. 10. ft
Casing Radius: 0.083p .ft Well.Radius: 0.,33__ft

!I

...... FSOLUTION .

Kr" - ft/d Ss 0.003049 ft-
Kz/Kr =1.
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OW-934 L FALLING HEAD TEST

Saturated Th~n~ss: 3Z8 ft
AQUIFER DATA

Anisotropy-Ratio (KziKr): 1.

Initial Displacement.; 7,071: ft
Total Well Penetration Depth: 32. ft
Casing Radius- 0.0833 ft

WELL DATA (0W-934._

Statli Water Column Height 82.6 ft
Screen Length: -10, ft
Welf Radius: .0..333 ft

. :...:....;..!. !.. .,. . ...... ; .. ...........

Ainuff.! • io-: c! T oN + I-

K = 31.72ft/day ya =!9. ft
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OW-934 U RISING HEAD

AQU!FER ,•T.A.
. .... . . . :. ,.... ... . ..'.' . .."

__ Aisfrp• •at (Kz/Kr): 1.

WELL,ý DAP dvqu U)
In1tial. Dioeien Z ft St Watet Column Height. . ftT-o w il t .5 t Screen l.ength: 10. ft
Casing Radius: 0.083O ft Well Radius: 0.3333 ft

Aquifer Model,: G Soluhion Metho4: Bu.ter
K 51.'93 ft/ay Le = 0.1 ft
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OW-934 U RISING HEAD

AQUIFER DATA

Saturated Thne 17" ft

WELL DATA (OW-•34
Intt~a DIspIacernonti; 12. ft statkWater" Column. Height 31.55 ft
Total Well Penetration Depth: 15.6- ft Screri Length: Ia. ft
Casing Radius: 0 ft Well Radius: 0.3333 ft

SOLUTION

Aquifer Model: o-jinfrned Solution Method: K , GMce

Kr 1 I.62fV Ss 0.000330f
Kz/Kr =1.
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OW-934 U RISING HiEAD

Saturated Thli k 1Ltt .iiM rf:ty i(Kz/Kr): 1,

WEL . DATA (OW-0-34,-U)
initial Displawe~irte.t2 .11t Sttip Water Column Height 31.55 ft
TotaI Well Pdretr0••eth*; A.$ ftn h; 1,.

CWII Radius: 0.;033 ft

SOLUTION

AquifK r da dSolution 0ethod: W I
K =32.87 ft/day yO, 0.32.3 2f
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OW-934 U FALLING HEAD

AQUIFER DATA
Saturated Thickness: 17.5ft A.r#ir,0fpy Ra i0 (KKr): i.

WEL.L VATA (.e & Wii)

Initial DispOidmet. ft Satid WaterGCoumn Height 31.55 ft
Total Well Pehetrat"6M 6th: 15.. ft sceen Length: 10. ft
Casing Radius: Q.083$ ft wllRadius: 0.3-33 ft

. .. .. . ' ..... .~ ~.. \ ;..; .,Iu . . .. ..

Aquifer Mod: .$h eo" : b Lh: tI-
K 48ThLe = 47.81 ft ..
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OW-934 U FALLING HEAD

AQUIFER DATA

Saturated Thickness: 17.5 ft

WEL•- LN.- - . . . •
initial Displacement: ,9, ft Static Water Column Height 31.5.5 ft
Total Well Penetration Depth: l5.5 ft Screen Length: 10. ft
Casing Radius: 0.0833 ft Well Radius: 0.3333 ft

,..SOLUTION

Aquifer Modil. Confined Solution Method: KO•S• Model

Kr = ft/dy .. = 5714E-12 ftU
Kz/Kr = 1.
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OW-934 U FALLING HEAD

AQUIFER DATA
Saturated Thickness: 17.5 ft An isotropy Ratio (Kz/Kr): 1.

Initial DlsptacemeneI! wv ftS~i aeoltam r HeiIift: ý1.55 ft
Total Well P dreo . 0. ft
Casing Radius! Q, $fV WeltRadius, q-,33 ft

:. SOLUTION

Aquifer Mod'l C1onfe:d: Solution Method: Bouwer-Rice

K = 40.28 ft/day y0 = i0.59 ft
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Appendix C-4

Observation Well Construction Logs



Projet Nae: SP CO PROECT ACTE WELL CONSTRUCTION LOG: OW-308-ILProject Number., 6234-08-4532 i

Type of Boring: WASH ROTARY Boring Location: UNIT 3-REACTOR BUILDING

• N 363196.43 E 2943374.35

DATE COMPLETED: 11/22/05

Prepored by /14Jr1'y 5'-2S-O8'
Checked by KAW S.LI.OR

J

I

I1
E

E0

CA

to

PROTECTIVE STEEL CASING--

GROUND SURFACE

CEMENT BENTONITE GROUT

8-INCH DIAMETER BOREHOLE

2-INCH DIAMETER PVC PIPE-

0

BENTONITE SEAL -00

12/20 SILICA SAND-SAND PACK

2-INCH DIAMETER PVC SCREEN
(0.02-INCH SLOTS)

SUMP

10 10.C

CONORE PAD (ELEVATION 29.87 FEET, msl)

TOP OF
BENTONITE

SEAL
78.0 FEET

-- TOP NOTCH (ELEVATION 31.78 FEET, msl)

TOP OF
SAND
2.0 FEETa

i I
TOTAL WELL

DEPTH
97.1 FEET

I
9

I
TOTAL

.OREHOLE
DEPTH

9.0 FEET

SCREENED
INTERVAL86.0-96.0 FEET

SUMP 96.0-97.1 FEET

__ 7L f

NOTE: 1.) BORING B-308 WAS USED TO DESIGN OW-308-L.
2.) DRAWING NOT TO SCALE.



P r o je c t N a m e : S T P C O L P R O J E C T •- • M A C TE C EI C N T U T O O - O - 0 -

Project Number: 6234.-05-4632WELCNTUIOLO:W-OU

Type of Boring: WASH ROTARY Boring Location: UNIT 3-REACTOIR BUILDING

'N 363195.64 E 2943354.04

DATE COMPLETED: 11/27/06

Prepared by. J H
Checked by IKAW

Y~- 2 5- 00'
S. 2.2 . OS

PROTECTIVE STEEL CASING I

GROUND SURFACE •H

CEMENT BENTONITE GROUT

B-INCH DIAMETER BOREHOLE

2-INCH DIAMETER PVC PIPE- 7

-- TOP NOTCH (ELEVATION 31.80 FEET, msl)

CONCRET PAD (ELEVATION 29.88 FEET, msl)

I .

TOP OF
BENTONITE

SEAL
28.0 FEET

TOP OF
SAND

32.0 FEET

BENTONITE SEAL ---

12/20 SILICA SAND-SAND PACK

2-INCH DIAMETER PVC SCREEN
(0.02-INCH SLOTS)

SUMP

~oe coc
D

0
0 0

0
C~oe Soc

0 0

TOTAL
BOREHOLE

DEPTH
49.0 FEET

TOTAL WELL
DEPTH

47.1 -FEET

SCREENED
INTERVAL

36.0-46.0 FEET

46.0-47.1 FEET

I

NOTE: 1.) BORING B-308 WAS USED TO DESIGN OW-305-U.
2.) DRAWING NOT TO SCALE.



Project Nameý STP COL PROJECT ACTEC I WELL CONSTRUCTION LOG: OW_332-L
Project Number. 6234-08-4632

Type of Boring: WASH ROTARY Boring Location: PROPOSED POWER BLOCK
N 363739.57 E 2943610.91

DATE COMPLETED: 12/01/06

= ....,,, HJ I 5-o2
Checked by

K•AW , . ".%%• 02

PROTECT1

GROUND

CEMENT B

8-INCH DIA

2-INCH DI'

;E

=0

*

VE STEEL CASING

SURFACE

ENTONITE bROUi ---

METER BOREHOLE"•"

AMETER PVC PIPE

BENTONITE SEAL -"-f-80 .1

•AND-SAND PACK -- =

"TER P•/C SCREEN
3.02-1NCH SLOTSj

SUMP

CONCRETE P.AD (ELEVATION 30.24 FEET, msl)

i

TOP OF:
BENTONI7

SEAL'
64.b FEE

E

T

TOP OF
SAND

88.0 FEET

-TOP NOTCH (ELEVATION 31.85 FEET, msl)

,I ',
TOTAL WELL

DEPTH
103.2 FEET

B

1c

TOTAL
OREHOLE
DEPTH

15.0 FEET

12//20 SILICA S

2-INCH DIAME
(0 SCREENED

INTERVAL
92.1-102.1 FEET

i
102.1-103.2.FEET

1

NOTE: 1.) BORING B-332 WAS USED TO DESIGN OW-332-L
2.) DRAWING NOT TO SCALE.



Project Name ST COL PROJECT
Projct Nmbe. 624-08463 MACEC WELL CONSTRUCTION LOG: OW-332-La

Type of Boeing: WASH ROTARY Boring Location: PROPOSED POWER BLOCK

N 363739.87 E 2943610.91

DATE COMPLETED: 02/09/07

Prepared by M•J H S-"25-0 A"

Checked by -AW S .'• .08

I

.1

H

Hb

.1

4.

_d

I.

PROTECTIVE STEEL CASING _

GROUND ,<',SURFACE" I ,

CEMENT BENTONITE GROUT

8-INCH DIAMETER BOREHOLE--1m-

2-INCH DIAMETER PVC PIPE-

BENTONITE SEAL

20 SIUCA SAND-SAND PACK

INCH DIAMETER PVC SCREEN
(0.02-INCH SLOTS)

SUMP

- TOP NOTCH (ELEVATION 32.08 FEET, msl)

CONCRETE PAD (ELEVATION 30.01 FEET, msl)

TOP OF
BENTONITE

SEAL
84.0 FEET

TOP OF
SAND

87.0 FEET

I
TOTAL WEI

DEPTH
103.1 FEE

TOTAL
BOREHOLE

DEPTH
105.0 FEET

L
L

12/2

2-1 SCREENED
INTERVAL

92.0-102.0 FEET

102.0-103.1 FEET

I

NOTE: 1.) BORING B-332 WAS USED TO DESIGN OW-332-La.
2.) DRAWING NOT TO SCALE.



Project,' Name: STP COL PROJECT J
Project463 Nae1T.CPRJC MACTEC WELL CONSTRUCTION LOG: OW-332-U

Project Number". 6234-08-4632

Type of Boring: WASH ROTARY Boring Location: PROPOSED POWER BLOCK

N 363739.21 E 2943591.02

DATE COMPLETED: 11/21/06

Prepared by

Checked by KAW S.2.o1

PROTECTIVE STEEL CASING TOP NOTCH (ELEVATION 32.10 FEET, msl)
GROUND SURFACE CONCRETE PAD (ELEVATION 30.24 FEET, msi)

TOP OF
CEMENT BENTONITE GROUT BENTONITE

SEAL
27. 0 FEET

B-INCH DIAMETER BOREHOLE TOPDOF

SAND
2-INCH DIAMETER PVC PIPE- 31.0 FEET

TOTAL WELL
DEPTH

46,1 FEET

TOTAL
BOREHOLE

DEPTH
48.0 FEET

BENTONITE SEAL

20 SILCA SAND-SAND PACK

INCH DIAMETER PVC SCREEN -:... SCREENED
(0.02-INCH SLOTS) INTERVAL

"35.0-45.0 FEET

SUMP 45.0-46.1 FEET

12/.

2-

NOTE: 1.) BORING B-332 WAS USED TO DESIGN OW-332-U.
2.) DRAWING NOT TO SCALE.



Project Nam e: STP COL PROJECT • M A C T E CWE L C N T U IO L G: W 34 -
Project Number:. 6234-08-4632 6

Type of Boring: WASH ROTARY Boring Location: FIRE WATER TANK

N 362685.92 E 2943014.48

DATE COMPLETED: 11/21//06

IWJH S-2S-•,'Prepared by

Checked by KCAW S.?ZS.OS

E

I.

T

FE

C,

a.

PROTECTIVE STEEL CASING TOP NOTCH (ELEVATION 31.86 FEET, msl)

GROUND SURFACE CONCRETEPAD ELEVATION 30.08 FEET, msl)

TOP OF
CEMENT BENTONITE GROUT BENTONITE

SEAL
60.0 FEET

B-INCH DIAMETER BOREHOLE TOP OF

SAND
2-INCH DIAMETER PVC PIPE 64.0 FEET

TOTAL WELL
DEPTH

79.1 FEET

TOTAL
BOREHOLE

DEPTH
81.0 FEET

BENTONITE SEAL - o 0 f

20 SILICA SAND-SAND PACK

INCH DIAMETER PVC SCREEN SCREENED
(0.02-INCH SLOTS) I 68. NTERVAL

68.2-78.2 FEET

suMP 78.2-79.1 FEET

12/:

2-

NOTE: 1.) BORING B-348 WAS USED TO DESIGN OW-348-L
2.) DRAWNG NOT TO SCALE.



PoetName; s'P CO.PROJECT MAT CTEC WELL CONSTRUCTION LOG: OW-348-U
Project Number:. 6234-08-4632

Type of Boring: WASH ROTARY Boring Location: FIRE WATER TANK

N 362585.23 E 2942994.44

DATE COMPLETED: 11/21/05

Prepared by "- 25.-o' OL J M
Checked by ICAW St.S09

PROTECTIVE STEEL CASING *--TOP NOTCH (ELEVATION 32.28 FEET, n

GROUND SURFACE CONCRETE PAD (ELEVATION 3(

TOP OF
CEMENT BENTONITE GROUT BENTONITE

SEAL
21.0 FEET

B-INCH DIAMETER BOREHOLE T O[/,//ITOP OF

SAND
2-INCH DIAMETER PVC PIPE 24.0 FEET

TOTAL WELL
DEPTH

39.1 FEET

TOTAl
BOREH(

DEPT
42.0 FE

BENTONITE SEAL -•"-og •

'20 SILICA SAND-SAND PACK

-INCH DIAMETER PVC SCREEN ... SCREENED
(0.02-INCH SLOTS) ... INTERVAL

28.0-38.0 FEET

SUMP 38.0-39.1 FEET

.SI)

).51 FEET, msl)

L
)LE

EET

12/

2-

NOTE: 1.) BORING B-34B WAS USED TO DESIGN OW-348-U.
2.) DRAWING NOT TO SCALE.



Project Name: ,STP COL PROJECT l9J MA_(TEC WELL CONSTRUCTION LOG: OW_349-L

Project Number. 6234--05-4632 i

Type of Boring: WASH ROTARY Boring Location; HEAVY HAUL ROAD

N 362901.84 E 2943602.97

DATE COMPLETED: 11/04/06

Prepared by ,1J!*H S7-25- 0op
Checked by KAW S-28-o%

g

*

0

0
S
N

4.
N

-j

I.,

0

I
0
C,

I
0a
4.
N
0

a

w

0

a
C,

E

CEMENT BENTONITE GROUT

3-INCH DIAMETER BOREHOLE'-=

2-INCH DIAMETER PVC PIPE-

BENTONITE SEAL CASING

20 SIUICA SAND-SAND PACK'-

INCH DIAMETER PVC SCREEN--
(0.02-INCH SLOTS) -

GROUNDU SURAC

TOP OF
BENTONITE

SEAL
61.0 FEET

-- TOP NOTCH (ELEVATION 31.03 FEET, msl)

CONCRETE PAD (ELEVATION 29.41 FEET, msl)i i -

TOP OF
SAND

65.0 FEET

TOTAL WELL
DEPTH

81.1 FEET

B

8.

TOTAL
OREHOLE
DEPTH
3.0 FEET

-A-

12/-

2-1 SCREENED
INTERVAL

70.0-80.0 FEET

80.0-81.1 FEET

4

NOTE: 1.) BORING B-349 WAS USED TO DESIGN OW-349-L
2.) DRAWING NOT TO SCALE.



Project Name: STP COL PROJECT ~ MACTEC WELL CONSTRUCTION LOG: OW-349-U
Project Number. 6234-08-4632

Type of Boring: WASH ROTARY Boring Location: HEAVY HAUL ROAD
N 3602902.4 E 2943582.28

DATE COMPLETED: 11/27/06

Prepared by M il

Checked by V.A W 5.2.s-as

c'4

S.,

0

-J
0
0

p.,
PD
q.

.5

0

C,

0

2
C,

0

0~

PROTECTIVE STEEL CASING

GROUND SURFACE

CEMENT BENTONITE GROUT

8-INCH DIAMETER BOREHOLE--

2-INCH DIAMETER PVC PIPE

BENTONITE SEAL --- o%

12/20 SILICA SAND-SAND PACK

2-INCH DIAMETER PVC SCREEN
(0.02-INCH SLOTS)

SUMP

*--TOP NOTCH (ELEVATION 31.29 FEET, msl)

CONCRETE PAD (ELEVATION 29.40

TOP OF
BENTONITE

SEAL
27.0 FEET

FEET, mel)

TOP OF
SAND

31.0 FEET

TOTAL WELL
DEPTH

46.1 FEET

TOTAL
BOREHOLE

DEPTH
48.0 FEET

SCREENED
INTERVAL

35.0-45.0 FEET

45.0-46.1 FEET

NOTE: 1.) BORING B-349 WAS USED TO DESIGN OW-349-U.
2.) DRAWING NOT TO SCALE.



Project Name STP COL PROJECT u : 0A-CTEC WELL CONSTRUCTION LOG: OW-408-L
Project Number: 6234-08-4632 6
Type of Boring: WASH ROTARY Boring Location: UNIT 4 - REACTOR BUILDING

N 363196.18 E 2942472.54

DATE COMPLETED: 11/20/06

Prepared by A1MJ H

Checked by KAIA 7 0 f

E

I

PROTECTIVE STEEL CASING

GROUND SURFACE

CEMENT BENTONITE GROUT

6.5-INCH DIAMETER BOREHOLE-

2-INCH DIAMETER PVC PIPE-

BENTONITE SEAL

12/20 SILICA SAND-SAND PACK

2-INCH DIAMETER PVC SCREEN
(0,02-INCH SLOTS)

SUMP

TOP NOTCH (ELEVATION 33.76 FEET. msl)

CONCRETE PAD (ELEVATION 31.73 FEET, msl)

TOP OF
BENTONITE

SEAL
62.0 FEET

TOP OF
SAND

66.0 FEET

TOTAL WELL
DEPTH

81.3 FEET

TOTAL
BOREHOLE

DEPTH
82.0 FEET

SCREENED

INTERVAL
70.2-80.2 FEET

80.2-81.3 FEET

NOTE: 1.) BORING B-408 WAS USED TO DESIGN OW-408-L
2.) DRAWING NOT TO SCALE. ;



Project Nam e: STP COL PROJECT M ABI L C ,T ECWE L C N T U IO L G: W 40 U
Project Number: 6234-08-4632 WL OSRCINL••O-O-

Type of Boring; HOLLOW STEM AUGER Boring Location: UNIT 4 - REACTOR BUILDING
N 363194.01 E 2942456.01

DATE COMPLETED: 11/20/06

Prepared by '
4 r.t H S-_ .5- 0

Checked by mv.W 5.7.1.09

PROTECTIVE STEEL CASING TOP NOTCH (ELEVATION 33.56 FEET, m-
GROUND SURFACE CONCRETE PAD (ELEVATION 31

TOP OF
CEMENT BENTONITE GROUT BENTONITE

SEAL
24.1 FEET

8-INCH DIAMETER BOREHOLE---
TOP OF
SAND

2-INCH DIAMETER PVC PIPE-/ 28.0 FEET

TOTAL WELL
DEPTH

43.1 FEET T A

BOREHC
DEPTI

43.5 FE

BENTONITE SEAL -0 0

'20 SILICA SAND-SAND PACK

-INCH DIAMETER PVC SCREEN .. SCREENED
(0.02-INCH SLOTS) INTERVAL

32.0-42.0 FEET

SUMP 42.0-43.1 FEET

4

nsl)

.50 FEET, insl)

ILE

-ET

12/

2-

NOTE: 1.) BORING B-408 WAS USED TO DESIGN OW-408-U.
2.) DRAWING NOT .TO SCALE.



Projct ame STPCOLPROECT. 11/ MA TEC WELL CONSTRUCTION LOG: OW-420-UProject Number: 6234--08-4632 i

Type of Boring: WASH ROTARY Boring Location: HEAVY HAUL ROAD

N 362902.15 E 2942018.94

DATE COMPLETED: 
11/20/06 

-pPrepared by MlJH S- -s" •

Checked by MwA 3.7-s-O8

PROTECTIVE STEEL CASING
].

I
E

kI

GROUND SURFACE

CEMENT BENTONITE GROUT

8-INCH DIAMETER BOREHOLE

2-INCH DIAMETER PVC PIPE-

BENTONITE SEAL -

12/20 SILICA SAND-SAND PACK

2-INCH DIAMETER PVC SCREEN
(0.02-INCH SLOTS)

SUMP

c oo

h

=CONCRETE PADJU- (ELEVATION 32.25 FEET, mel)

IJ|

TOP OF
BENTONITE

SEAL
31.0 FEET

-- TOP NOTCH (ELEVATION 33.79 FEET, msl)

TOP OF
SAND

34.0 FEET

TOTAL WEL
DEPTH

49.1 FEE

LL

T

TOTAL
BOREHOLE

DEPTH
51.0 FEET0

0

*
-J
0
C.,

m
0

8

I
E.
0

SCREENED
INTERVAL

38.0-48.0 FEET

48.0-49.1 FEET

i 4
I

E
NOTE: 1.) BORING B-420 WAS USED TO DESIGN OW-420-U.

2.) DRAWING NOT TO SCALE.



Project No 'me: STP COL PROJECT MAVICT'EC WELL CONSTRUCTION LOG: 0 OW-438-L
Project Number:. 6234-05-4632 41

Type of Boring: WASH ROTARY Boring Location: MAINTENANCE SHOP

N 363790.77 E 2942D45.09

DATE COMPLETED; 12/01/06

Prepared by lJ ' Z-•"

Checked by IAw S. .8L- 0O

PROTECTIVE STEEL CASING TOP NOTCH (ELEVATION 31.57 FEET, m

GROUND SURFACE CONCRET PAD (ELEVATION 31

TOP OF

CEMENT BENTONITE GROUT BENTONITE
SEAL

85.0 FEET

3-INCH DIAMETER BOREHOLE
TOP OF
SAND

2-INCH DIAMETER PVC PIPEý 89.0 FEET

TOTAL WELL
DEPTH

104.1 FEET

TOTAt
BOREHC

DEP71
105.0 F

BENTONITE SEAL

20 SILICA SAND-SAND PACK

INCH DIAMETER PVC SCREEN . SCREENED
(0.02-INCH SLOTS) I INTERVAL

93.0-103.0 FEET

SUMP 103.0-104.1 FEET

nsi)
0.11 FEET. msl)

)LE

EET

12/

2-I

NOTE: 1.) BORING B-438 WAS USED TO DESIGN OW-438-L.
2.) DRAWING NOT TO SCALE.

IL





Project Name:ST COL PROJECT a1
Projct Nmber 624-054632MACTC IWELL CONSTRUCTION LOG: O.W-910-L

Type of Boring: WASH ROTARY Boring Location: UHS BASIN

N 363363.45 E 2941266.45

DATE COMPLETED: 12/20/06

Prepared by Mi•di s-zs - OS

Checked by YCAW S.2.9.08

r---

PROTECTIVE STEEL CASING
GROUND SURFACE -

CEMENT BENTONITE GROUT

8-INCH DIAMETER BOREHOLE

2-INCH DIAMETER PVC PIPE ;

lo
10

CONCRETE PAD (ELEVATION 30.75 FEET, msl)

L

TOP OF
BENTONITE

SEAL
74.0 FEET

7

TOP NOTCH (ELEVATION 32.48 FEET, msl)

TOP OF
SAND

'7.0 FEET

TOTAL WELL
DEPTH

92.1 FEET

TOTAL
BOREHOLE

DEPTH
94.0 FEET

BENTONITE SEAL

12/20 SILICA SAND-SAND PACK-•

2-INCH DIAMETER PVC SCREEN
(0.02-INcH SLOTS)

SUMP

01-

SCREENED
INTERVAL

51.0-91.0 FEET

91.0-92.1 FEET

I

NOTE: 1.) BORING B-910 WAS USED TO DESIGN OW-910-L
2.), DRAWING NOT TO SCALE.



Project Name: STP COL PROJECT /4I ACThC WELL CONSTRUCTION LOG: OW-910-U
Project Number: 6234-08-4632

Type of Boring: WASH ROTARY Boring Location: UHS BASIN

N 363362.02 E 2941246.57

DATE COMPLETED: 12/20/05

Prepared by I AJH 9-2Z-OAý
Checked by I&A ilI S.-L1 -O0

PROTECTIVE STEEL CASING
GROUND SURFACE

CEMENT BENTONITE GROUT

8-INCH DIAMETER BOREHOLE-

2-INCH DIAMETER PVC PIPE

BENTONITE SEAL

12/20 SILICA SAND-SAND PACK

2-INCH DIAMETER PVC SCREEN
(0.02-INCH SLOTS)

SUMP

TOP NOTCH (ELEVATION 32.32 FEET,

CONCRETE PAD (ELEVATION

TOP OF
BENTONITE

SEAL
15.0 FEET

TOP OF
SAND

21.0 FEET

TOTAL WELL
DEPTH

36.1 FEET

TOT,
BOREI

DEP
38.0

SCREENED
•. INTERVAL

25.0-35.0 FEET

35.0-36.1 FEET

msl)
30.69 FEET, msl)

AL
HOLE
TH
FEET

NOTE: 1.) BORING B-910 WAS USED TO DESIGN OW-910-U.
2.) DRAWING NOT TO SCALE.



Project~rjc Name: STP COL PROJECT~ubr 62A--0-4 • MA-CTEC WELL CONSTRUCTION LOG: OW-928-L

Type of Boring; WASH ROTARY Boring Location: NORTHWEST OF POWER BLOCK

N 364932.3 E 2940376.21

DATE COMPLETED: 12/19/06

Prepared by

Checked by

MiJ H o•-
CA W S-74-09

E

PROTECTIVE STEEL CASING TOP NOTCH (ELEVATION 31.56 FEET, rr

GROUND SURFACE CONCRETE PAD (ELEVATION 29

TOP OF
CEMENT BENTONITE GROUT SEALSEAL / /

103.0 FEET
8-INCH DIAMETER BOREHOLE- T OF

SAND
2-INCH DIAMETER PVC PIPE 106.0 FEET

TOTAL WELL
DEPTH

121.1 FEET

TOTAL
BOREHC

DEPTI
123.0 Fl

BENTONITE SEAL - - 0

20 SILICA SAND-SAND PACK

INCH DIAMETER PVC SCREEN . SCREENED
(0.02-INCH SLOTS) . INTERVAL

110.0-120.0 FEET

SUMP 120.0-121.1 FEET

i t

SI)

.81 FEET, msl)

LE
H
EET

12/2

2-I

2

0~

NOTE: 1.) BORING B-928 WAS USED TO DESIGN OW-928-L.
2.) DRAWING NOT TO SCALE.



1

Project Nam e: STP COL PROJECT M AlV C TI C WELL C N T U TO O : O - 2 -
Project Number: 6234-05-4632 01

Type of Boring: WASH ROTARY Boring Location: NORTHWEST OF POWER BLOCK

N 364933.86 E 2940356.48

DATE COMPLETED: 12/19/06

Prepared by tMJ H .5-2.- OS
Checked by KAW S-7.$of;

5-1

0)
0q

In

PROTECTIVE STEEL CASING
GROUND SURFACE P777-

CEMENT BENTONITE GROUT

B-INCH DIAMETER BOREHOLE--O-O/,

2-INCH DIAMETER PVC PIPE-

BENTONITE SEAL 500

12/20 SILICA SAND-SAND PACK

2-INCH DIAMETER PVC SCREEN'
(0.02-INCH SLOTS)

SUMP -

TOP NOTCH (ELEVA

CONCRETE

TOP OF
BENTONITE

SEAL
21.5 FEET

TOP
SAND

24.5

SCREENED
INTERVAL

28.5-38.5 FEET

38.5-39.6 FEET

TION 31.69 FEET, msl)

PAD (ELEVATION 30.02 FEET, msl)

EF

EET

TOTAL WELL
DEPTH

39.6 FEET

TOTAL
BOREHOLE

DEPTH
41.5 FEET

NOTE: 1.) BORING B-928 WAS USED TO DESIGN OW-925-U.
2.) DRAWING NOT TO SCALE.



.Project N am e: STP COL PROJECT M APV• =C T E CWE L C N T U IO L G: W 92 -
-Project Number:. 6234-08-4632

Type of Boring: WASH ROTARY Boring Location: NORTHEAST OF POWER BLOCK

N 364671.5 E 2945497.78

DATE COMPLETED: 12/30/06

Prepared by

Checked by
KAW• S-2.0%8.a

8

PROTECTIVE STEEL CASING--. TOP NOTCH (ELEVATION 38.63 FEET, msl)

GROUND SURFACE 71 CONCRETE PAD (ELEVATION 36.93 FEET, msl)

' • TOP OF

CEMENT BENTONITE GROUT BENTONITE
SEAL

79.5 FEET
I-INCH DIAMETER BOREHOLE

TOP OF
SAND

2-INCH DIAMETER PVC PIPE 83.0 FEET

ýx TOTAL WELL
DEPTH

98.1 FEET

TOTAL
BOREHOLE

* DEPTH
100.0 FEET

BENTONITE SEAL %o 4

.0 SILICA SAND-SAND PACK

NCH. DIAMETER PVC SCREEN- .. .." : SCREENED
(0.02-INCH SLOTS) . INTERVAL

87.0-97.0 FEET

"SUMP 97.0-98.1 FEETL: 4

12/2

2-I

NOTE: 1.) BORING B-929 WAS USED TO DESIGN OW-929-L.
2.) DRAWING NOT TO SCALE.



Prjet am: TPCL ROEC NAIE WELL CONSTRUCTION LOG: OW-929-UProject Number: 6234-08-4632

Type of Boring: WASH ROTARY Boring Location: NORTHEAST OF POWER BLOCK

N 364672.34 E 2945477.58

DATE COMPLETED: 12/15/06

Prepared by MJ 4929 0?
Checked by KAW SV.0-,O8

PROTECTIVE STEEL CASING TOP NOTCH (ELEVATION 38.71 FEET, msl)

GROUND SURFACE CONCRETE PAD (ELEVATION 36.91 FEET, msl)

TOP OF
CEMENT BENTONITE GROUT BENTONITE

SEAL
42.0 FEET

8-INCH DIAMETER BOREHOLE-'w- T
TOP OF

• SAND

2-INCH DIAMETER PVC PIPE 45.0 FEET

TOTAL WELL
DEPTH

60.1 FEET

TOTAL
BOREHOLE

DEPTH
62.0 FEET

1BENTONITE SEAL -

20 SILICA SAND-SAND PACK

INCH DIAMETER PVC SCREEN SCREENED
(0.02-INCH SLOTS) *.- INTERVAL

49.0-59.0 FEET

SUMP 59.0-60.1 FEET

.,

12/

2-

NOTE: 1.) BORING B-929 WAS USED TO DESIGN OW-929-U.
2.) DRAWING NOT TO SCALE.



Projct ame ST COLPROECTNIA TEC WELL CONSTRUCTION LOG: OW-930-L
Project Number:. 6234-08-4632 j

Type of Boring: WASH ROTARY Boring Location: SOUTHEAST OF UNIT 1&2 ECR/UHS

N 360214.45 E 2949525.96 
7DATE COMPLETED: 12/18/06

Prepared by

Checked by

MJH s£..08
M(w S.2.8-86

PROTECTIVE STEEL CASING -•TOP NOTCH (ELEVATION 27.98 FEET, msl)

GROUND SURFACE CONCRETE PAD (ELEVAllON 26.21 FEET, rine)

TOP OF
CEMENT BENTONITE GROUT BENTONITE

SEAL
88.0 FEET

8-INCH DIAMETER BOREHOLE-
TOP OF

0 SAND
2-INCH DIAMETER PVC PIPE 91.0 FEET

TOTAL WELL

DEPTH
106.5 FEET

TOTAL
BOREHOLE

DEPTH

108.0 FEET

BENTONITE SEAL oo

20 SILICA SAND-SAND PACK

INCH DIAMETER PVO SCREEN'- .." SCREENED
(0.02-INCH SLOTS) " - INTERVAL

95.0-105.0 FEET

sump 105.0-106.5 FEET

12/2

2-

NOTE: 1.) BORING B-930 WAS USED TO DESIGN OW-930-L
2.) DRAWING NOT TO SCALE.



Project Name: STP COL PROJECT a Cll.C
Project Number:. 6234-08-4632 WELL CONSTRUCTION LOG: OW-930-U

Type .of Boring: WASH ROTARY Boring Location: SOUTHEAST OF UNIT 1&2 ECR/UHS
N 360209.72 E 2949506.58

DATE COMPLETED: 12/18/06

Prepared by /'JW t ` C-25-0o

Checked by KAw $. Z.olt

PROTECTIVE STEEL CASING
I.

GROUND SURFACE

CEMENT BENTONITE GROUT

8-INCH DIAMETER BOREHOLEO

2-1NCH DIAMETER PVC PIPE-

BENTONITE SEAL

12/20 SILICA SAND-SAND PACK-

2-INCH DIAMETER PVC SCREEN
(0.02-INCH SLOTS)

SUMP

ýo 00oo 0

TOP NOTCH (ELEVATION 27.33 FEET, msl)
---,-,-•.--.,..--- C 0 N C R F'TE PAll (ELEVATION 25.62 FEET, msl)CONCRET PAD...... .t

TOP OF
BENTONITE

SEAL
18.0 FEET

i 4

I
TOP 0O
SAND

21.0 FE

F

ET

TOTAL WELL
DEPTH

36.1 FEET

B

3

TOTAL
OREHOLE
DEPTH

8.0 FEET

SCREENED
INTERVAL

25.0-35.0 FEET

35.0-36.1 FEET

L 4

NOTE: 1.) BORING B-930 WAS USED TO DESIGN OW-930-U.
2.) DRAWING NOT TO SCALE.



Projct ame:STPCOL ROJCT 0 M& TEC WELL CONSTRUCTION LOG: OW-931-U
Project Number: 6234-08-4632

Type of Boring: WASH ROTARY Boring Location: SOUTHWEST POWER BLOCK

N 361979.42 E 2939520.36

DATE CO MPLETED: 12/15/D6

Prepared by M1J 4H •--2 -

Checked by I .AW S.2S-08

PROTECT!IVE STEEL CASING
GR•OUND SURFACE •J

CEMENT BENTONITE GROUT

7-INCH DIAMETER BOREHOLE'0"

2-INCH DIAMETER PVC PIPE

BENTONITE SEAL D~-oo 00c

12/20 SILICA SAND-SAND PACK

2-INCH DIAMETER PVC SCREEN
(0.02-INCH SLOTS)

SUMP

-- TOP NOTCH (ELEVATION 32.10 FEET, rnsl)

CONCRETE PAD (ELEVATION 30.53 FEET, msl)

SEAL / /
18.0 FEET

TOP OF
SAND

21.0 FEET

TOTAL WELL
DEPTH

36.0 FEET

TOTAL
BOREHOLE

DEPTH
38.0 FEET

SCREENED
INTERVAL

25.0-35.0 FEETi
35.0-36.0 FEET

$ -

NOTE: 1.) BORING B-931 WAS USED TO DESIGN OW-931-U.
2.) DRAWING NOT TO SCALE.



P r o je c t N a m e : S T P C O L P R O J E C T M'A'I C T E C W E L C N T R C I N L G :OI3 -

Project Number: 6234-05-4632

Type of Boring: WASH ROTARY Boring Location: SOUTH OF POWER BLOCK

N 361899.37 E 2942115.9

DATE COMPLETED: 12/19/06

Prepared by -r- 2- 5'-0? -.JH

Mw S23-.08.0oChecked by

PROTECTIVE STEEL CASING
l,

GROUND SURFACE

CEMENT BENTONITE GROUT

8-INCH DIAMETER BOREHOLEO

2-INCH DIAMETER PVC PIPE

BENTONITE SEAL

12/20 SILICA SAND-SAND PACK

2-INCH DIAMETER PVC SCREEN
(D.02-INCH SLOTS)

SUMP

%

0 0

-- TOP NOTCH (ELEVATION 32.79 FEET, msl)

CON

TOP OF
BENTONIT

SEAL
61.5 FEE

CRETE PAD

E

TOP OF
SAND

64.5 FEET

(ELEVATION 31.09 FEET, msl)

TOTAL WELL
DEPTH

79.6 FEET

B
TOTAL

OREHOLE
DEPTH

1.5 FEET8

~~1~

SCREENED
INTERVAL

68.5-71.5 FEET

78.5-79.6 FEET

L

NOTE: 1.) BORING B-932 WAS USED TO DESIGN OW-932-L
2-) DRAWING NOT TO SCALE.



Project Name: STP COL PROJECT J. /C'•

Project Number., 6234-08-461 32 M C E ELCNTUTO O:O-3-

Type of Boring: WASH ROTARY Boring Location: SOUTH OF POWER BLOCK

N 361898.53 E 2942097.29

DATE COMPLETED: 12/19//06

Prepared by MlJH •-. - •
Checked by IAW S.2-.oS

PROTECT1VE STEEL CASING--

GROUND SURFACE--, [Z •

CEMENT BENTONITE GROUT

8-INCH DIAMETER BOREHOLE--•O /

2-INCH DIAMETER PVC PIPE-

TOP NOTCH (ELEVATION 32.83 FEET, msl)

CONCRETE PAD (ELEVATION 31.35 FEET, resl)

21.5 FEET

TOP OF
SAND

24.5 FEET

TOTAL WELL
DEPTH

39.6 FEET

TOTAL
BOREHOLE

DEPTH
41.5 FEET

* SCREENED
INTERVAL

28.5-38.5 FEET

38.5-39.6 FEET

BENTONITE SEAL

12/20 SILICA SAND-SAND PACK

2-INCH DIAMETER PVC SCREEN
(0.02-INCH SLOTS)

SUMP

3=
NOTE: 1.) BORING B-932 WAS USED TO DESIGN OW-932U.

2-) DRAWING NOT TO SCALE.
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P roject N am e: S TP C O L P R O JEC T NOI IA C T EC WE L C N TR C I N L G:OI3 -
Project Number. 6234-08-4632 a
Type of Boring: WASH ROTARY Boring Location: SOUTH OF POWER BLOCK

N 361898.05 E 2943515.01

DATE COMPLETED: 11/28/06

Prepared by AJH 5-2--c• •
Checked by IKAN S7.9-09

PROTECTIVE STEEL CASING

GROUND SURFACE

CEMENT BENTONITE GROUT

8-INCH DIAMETER BOREHOLE

2-INCH DIAMETER PVC PIPE

00 oý

o 0

0r--- N.

.-----

- TOP NOTCH (ELEVATION 30.45 FEET, msl)

CON CRETE1 A (ELEVATION_28.74 FEET, msl)

TOP OF
BENTONITE

SEAL
68.0 FEET

7

TOP OF
SAND
2.0 FEET

TOTAL WELL
DEPTH

87.1 FEET

TOTAL
BOREHOLE

DEPTH
88.0 FEET

BENTONITE SEAL

12/20-SILICA SAND-SAND PACK

2-INCH DIAMETER PVC SCREEN
(0.02-INCH SLOTS'

SCREENED
INTERVAL

76.0-86.0 FEET

f
86.0-87.1 FEETSUMP

I

E

0

5

NOTE: 1.) BORING B-933 WAS USED TO DESIGN OW-933-L.
2.) DRAWING NOT TO SCALE.



IProject Name: STP COL PROJECT •'146 M CTEC WELL CONSTRUCTION LOG: OW-933-U
Project Number: 6234-08-4532

Type of Boring: WASH ROTARY Boring Location: SOUTH OF POWER BLOCK

N 361897.65 E 2943494.66

DATE COMPLETED: 11/28/06

Prepared by M J H '- 1S- 9 ?
Checked by IKAi S.?US.O

PROTECTIVE STEEL CASING TOP NOTCH (ELEVATION 30.62 FEET, n

GROUND SURFACE CONCRETE PAD (ELEVATION 28

TOP OF
CEMENT BENTONITE GROUT BENTONITE

SEAL
20.0 FEET

3-INCH DIAMETER BOREHOLE .o
TOP OF
SAND

2-INCH DIAMETER PVC PIPE 23.0 FEET

TOTAL WELL
DEPTH

37.1 FEET I

TOTAL
BOREHC

DEPTI
38.0 FE

BENTONITE SEAL 0;0 o0

0O SILICA SAND-SAND PACK ....

INCH DIAMETER PVC SCREEN v. SCREENED
(0.02-INCH SLOTS) .. INTERVAL

26.0-36.0 FEET

• SUMP 36.0-37.1 FEET

isl)

.87 FEET, msl)

)LE

T-IHT

12/2

2-I

NOTE: 1.) BORING B-933 WAS USED TO DESIGN OW-933-U.
2_) DRAWING NOT TO SCALE.



Projct ame:STPCOL ROJCT a MA TEC WELL CONSTRUCTION LOG: OW-934-L
Project Number. 6234--08-4632

Type of Boring: WASH ROTARY Boring Location: NORTHEAST OF UNIT 1&2 ECR/UHS

N 362082.08 E 294.8254.12

DATE COMPL ETED: 12/15/06

Prepared by M J 1) X,- 2, S'- 04C'

Checked by ICAIV S.8-0.o9

7

"ROEU S TOP NOTCH (ELEVATION 30.94 FEET, msl)
GROUND SURFACE CONCRETE PAD (ELEVATION 29.04 FEET, msl)

TOP OF
CEMENT BENTONITE GROUT BENTONITE

SEAL
82.0 FEET

7-INCH DIAMETER BOREHOLE--- r~~TOP OF,/.•
SAND

2-INCH DIAMETER PVC PIPE 85.0 FEET

TOTAL WELL
DEPTH

100.0 FEET

TOTAL
BOREHOLE

DEPTH
102.0 FEET

BENTONITE SEAL 50

0 SILICA SAND-SAND PACK

NCH DIAMETER PVC SCREEN SCREENED
(0.02-INCH SLOTS) 7. INTERVAL

89.0-99.0 FEET

sump . 99.0-100.0 FEET

12/2

2-1

NOTE: 1.) BORING B-934 WAS USED TO DESIGN OW-934---L
2.) DRAWING NOT TO SCALE. "



Projct ame:STPCOL ROJCT N CT I WELL CONSTRUCTION LOG., OW-934-UProject Number: 6234-08-4632

Type of Boring:. WASH ROTARY Boring Location: NORTHEAST OF UNIT 1&2 EOR,/UHS

N 362079.87 E 2948234.2

DATE COMPLETED,: 12/01/06

Prepared by /J/4 .9- .2. S'- 0
KAW S-2.808Checked by

I

I.,

0,

C
I

a.,

8

PROTECTIVE ST EEL CASING
GROUND SURFA/CE

CEMENT BENTONITE GROUT

'-INCH DIAMETER BOREHOLE-"-

2-INCH DIAMETER PVC PIPE-

BENTONITE SEAL cc

20 SILICA SAND-SAND PACK

NCH DIAMETER PVC SCREEN
(0.02-INCH SLOTS)

SUMP ''''

tONCRE

TOP OF
BENTONITE

SEAL
22.0 FEET

TOP
SAND

26.0 F

SCREENED
INTERVAL

30.0-40.0 FEET

40.0-41.1 FEET

-- TOP NOTCH (ELEVATION 30.39 FEET, msl)

PAD (ELEVATION 28.54 FEET, msl)

OF

'EET

TOTAL WELL
DEPTH

41.1 FEET

TOTAL
BOREHOLE

DEPTH
43.0

12/2

2-1

I
A

NOTE: 1.) BORING B-934 WAS USED TO DESIGN OW-934-U.
2.) DRAWING NOT TO SCALE.
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G GREGG IN SITU, INC.

GEOTECHNICAL AND ENVIRONMENTAL INVESTIGATION SERVICES

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:

a a
-q 9

Cone Penetration Tests 
(CPTU)

1

2
3
4
5
6
7(

8
9
10

Cone Penetration Tests

Pore Pressure Dissipation Tests

Seismic Cone Penetration Tests

Resistivity Cone Penetration Tests

UVIF Cone Penetration Tests

Groundwater Sampling

Soil Sampling

Vapor Sampling

Vane Shear Testing
SPT Energy Calibration

(CPTU)
(PPD)

(SCPTU)
(RCPTU)

(UVIFCPTU)

(GWS)
(SS)
(VS)

(VST)
(SPTE)

[]
[]

El

SPT nerg Caibraion(SPT) L

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 e Columbia, South Carolina 29201 • (803) 253-7633 FAX (803) 253-7634
OTHER OFFICES: LOS ANGELES * SAN FRANCISCO - HOUSTON



REGG, GREGG IN SITU, INC.

GEOTECHNICAL AND ENVIRONMENTAL INVESTIGATION SERVICES

Table of Contents

Table 1 List of CPT's

CPT Testing Procedure

CPT Test Data & Interpretation Procedure

Pore Pressure Dissipation Test Procedure

Seismic Cone Penetration Testing Procedure

Bibliography

CPT Graphic Logs

Pore Pressure Dissipation Tests
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Shear Wave Plots

Digital File Formats

CD with CPT Data
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p. 5-13

p. 14

p. 15 - 16

p. 17
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p. 87- 105
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p. 112 - 117
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Follows p. 121

2726 Walnut Ave * Signal Hill, California 90755 e (562) 427-6899 * FAX (562) 427-3314
OTHER OFFICES: SAN FRANCISCO - HOUSTON - SOUTH CAROLINA

ww•wvgreizs!drilling.com

STP COL Geotechnical Data Report Attachment D Page 2 of 121



REGG. GREGG IN SITU, INC.

GEOTECHNICAL 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 31.0, 70.0
C-309 12/14/06 100.1 i
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 12/02/06 92.0 -

C-410 12/05/06 92L0 - 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 a Columbia, South Carolina 29201 9 (803) 253-7633 * FAX (803) 253-7634
OTHER OFFICES: LOS ANGELES * SAN FRANCISCO - HOUSTON

www.--reggdrillinE.com

STP COL Geotechnical Data Report Attachment D Page 3 of 121



MCone 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 cm2. 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 (Q5) and
penetration pore water pressure (U2) at 5-
cm intervals during penetration to provide SoHlseat

a nearly continuous hydrogeologic log. E l--ectric cable for.signal trar

CPT data reduction and interpretation is Waterseal

performed in real time facilitating on-site
decision making. The above mentioned Frictionload.cell

parameters are stored on disk for further lWrtion-sleeve

analysis and reference. All CPT
-Inclinometer (It& 1y0

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 L"Waterseal•Soil goal
(PPDT's) during appropriate pauses in PoepressuretransdlM'r

penetration. It should be noted that prior Filter

to penetration, the element is fully
saturated with silicon oil under vacuum Cone'np
pressure to ensure accurate and fast
dissipation. 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.

rismission

STP COL Geotechnical Data Report Attachment D Page 4 of 121



1Cone Penetration Test Data & Interpretation

Soil behavior type and stratigraphic interpretation is based on relationships between cone
bearing (qc), sleeve friction (f,), and pore water pressure (U2). The friction ratio (Ri) is a
calculated parameter defined by 1 00fIq, and is used to infer soil behavior type. Generally:
Cohesive soils (clays)

* High friction ratio (Rf) due to small cone bearing (q,)
• 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 q,, fi, 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.

I1

10o

0 1 2 3 4 5 8 7 8

FF'an Rala (%), WT
Figure S3T

ZONE Qt/N SBT

1 21 Sensitive, fine grained

2 1 Organic materials
3 1 Clay

4 1.5 Silty clay to clay

5 2 Clayey silt to silty clay

6 2.5 - Sandy silt to clayey silt

7 3 _ Silty sand to sandy silt

8 4 Sand to silty sand

9 5 !Yii.• Sand
10 6 Gravely sand to sand

11L 1 • Very stiff fine grained*

12 2 C Sand to clayey sand*
*over consolidated or cemented

STP COL Geotechnical Data Report Attachment D Page 5 of 121



EGG'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 geotechnical 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 qh is the tip resistance corrected for pore pressure effects and qca
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: qt = q. + (1-a) - u2

where: qt 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.

STP COL Geotechnical Data Report Attachment D Page 6 of 121



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 pre-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
IFI, NLI files exported directly to Excel format Column and cell formatting has been

Spreadsheet XLS done. Header information is exported to start in Column C allowing the depthS d ,columns A andfor B to be duplicated on each printed page without repetition of part
of the header information.

Table I
CPT Interpretation Methods

Interpreted DescdptiOn 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 - Depthsupplied by client'

Avgqc=±1:b,
Avgqc Averaged recorded tip value (q.) n w

n=1 when interpretations are done at each point

Averaged corrected tip (q,) where: Avgqt q,A g tq, = q ý + 01- ) U n •_,n=1 when interpretations are done at each point

Avgfs Averaged sleeve friction (f)
n=1 when interpretations are done at each point

Averaged friction ratio (Rf) where friction ratio is defined as: AvgRf= 100% - Avors
AvgRf Rf = 100%.A Af Avgqt ,

qt n=1 when interpretations are done at each point

Avgu Averaged dynamic pore pressure (u) Avgu = ,
n=1 when interpretations are done at each point

Averaged Resistivity (this data is not always available since Avgu =-•RESJSTIV7rY -AvgRes it is a specialized test requiring an additional module) n 72,n=1 when interpretations are done at each point

Averaged UVIF ultra-violet Induced fluorescence (this data is A =- UVIF,
AvgUVIF not always available since it is a specialized test requiring n 1-1

an additional module) n=1 when interpretations are done at each point

AvgTemp Averaged Temperature (this data is not always available Avg. TEWERATUTsince it is a specialized test)
n=1 when interpretations are done at each point

CPTSUMM-MethodsGV122a.--P . L-2Gtotechnic'a'i=ta Report Attachment D Page 7 of 121



CPT Interpretations Page 3/7

CPTnnerpettioseage3/Interpreted Description Equation Ref
Parameter

Averaged Gamma Counts (this data Is not always available Av-g=-.GAMM• 4AvgGamma since It Is a specialized test requiring an additional module) n=1 when 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 2,5Campanella

SBT-BQ Non-normalized soil behavior type based on the Bq See Figure 5.7 (reference 5) 2,5parameter

SBT-BQn Normalized Soil Behavior base on the Bq parameter See Figure 5.8 (reference 5) or Figure 3 (reference 2,5

2)

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 5

2) value assigned to each SBT zone
3) user supplied unit weight profile

Total vertical overburden stress at Mid Layer Depth. Tsnes=iy
T. Stress

A layer is defined as the averaging interval specified by the where -f 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: u," = . . (D -D.)

ueq1) where u, is equilibrium pore pressure
1) hydrostatic from water table depth y is unit weight of water

2) user supplied profile D is the current depth

D,, is the depth to the water table

E. Stress

(3v Effective vertical overburden stress at Mid Layer Depth Estress = Tstress -

Cn=(av)'P5
Cn SPT Na overburden correction factor where 7,' is in tsf

0.5< C, < 2.0

SPT N value at 60% energy calculated from qtIN ratios
Nw assigned to each SBT zone. This method has abrupt N See Figure 1 4, 5

value changes at zone boundaries.

(N1i)6 SPT N5, value corrected for overburden pressure (Nd6o = Cn - N60 4

N,•,l SPT N65 values based on the Ic parameter (qt/pa)/N5, = 8.5 (1 - 1c/4.6) 5

(Nlwlc SPT NOD value corrected for overburden pressure (using N5,  1) (N,)dc= Cn * (N5, lc) 4
Nlc . User has 2 options. 2) qj (N,)5, /c = 8.5 (1 - Ic/4.6) 5

1) (N,)r=lc = a + fl((NIt)lc) 10
2) (Nj)olc = Ksp, ((N1)6lc) 10
3) qd,=Y (Ni)ii=Ic 8.5 (1 - Ic/4.6) 5

(N,)Wolc Clean sand equivalent SPT (N1)5 lc. User has 3 options. FC = 5%: a = 0, 91=1.0
FC =35% a =5.0, 11=1.2

5% < FC < 35% a = exp[1.76 - (190/FC
2

)]
R' = [0.99 + (FCI's/1000)]

CPTSUMM-MethodsGV122aS-PL. C h201otechnic'aTta Report Attachment D Page 8 of 121
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CPTnnerpertroseageedInterpreted Description Equation Ref

Normalized qk for Soil Behavior Type classification as defined Qt qt -0. 2, 5
Q, by Robertson, 1990

Normalized Friction Ratio for Soil Behavior Type Fr = 100% 2,5
F, classification as defined by Robertson, 1990 qt-U 2, 5

Bq =A

Bq Pore pressure parameter where: Au = u -u,, 1, 5

and u = dynamic pore pressure
u, = equilibrium pore pressure

Ic = [(3.47- log1 OQ)2 + (log,0 Fr + 1.22)2 
]U

Where: rqt

Soil index for estimating grain characteristics And Fr is in percent 3,8

P= atmospheric pressure
P=. atmospheric pressure
n varies from 0.5 to 1.0 and is selected

in an iterative manner based on the resulting /.
FC= 1.75(/c"2') - 3. 7
FC=IO0 for/lc> 3.53

FC Apparent fines content (%) FC=O10 for Ic < 1.25

FC = 5% ff 1.64.</c < 2.36 AND Fr<0.5

Ic < 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 3
Ic parameter (valid for zones 2 through 7 on SBTn chart) 2.60 < Ic < 2.95 Zone = 4

2.95 < Ic < 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

State The state parameter is used to describe whether a soil is
Parameter contractive (SP is positive) or dilative (SP is negative) at See reference 8, 6, 5large strains based on the work by Been and Jeffenes

Es/qt Intermediate parameter for calculating Youngs Modulus, E, Based on Figure 5.59 in the reference 5in sands. It is the Y axis of the reference chart.
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Interpreted Desciption 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@6.+Oh , +C
Youngs b) Aged NC Sands

Modulus E c) Recent NC Sands. where ac= vertical effective stress
ch'= horizontal effective stress

Each sand type has a family of curves that depend on mean.
normal stress. The program calculates mean normal stress and Oh= Ko * o' with Ko assumed to be 0.5
and linearly Interpolates between the two extremes provided
in Baldi's chart.

Su Undrained shear strength - Nk is user selectable NU = qt -a, 1,5Ar,,
a) Based on Schmertmann's method involving a

plot of SJaý /( SJq;)NC and OCR
OCR Over Consolidation Ratio 9

where the Sulp' ratio for NC clay is user
I_ I selectable
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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 Descrption Equation Ref
Parameter

q. qt normalized for overburden stress used for seismic q., = qt- (Pa/a,')p

analysis where: Pa = atm. Pressure 3
q, is in Mpa

q~j. = (qj / Pa)(Pa/c'v')
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.

Ks,- Equivalent clean sand factor for (N,)60 KspT = I + ((0.75130) * (FC - 5)) 10

K, = 1.0 for l- 1.64
Kcr Equivalent clean sand correction for ,IN K,# = f(Il) for I. > 1.64 (see, reference) 10

•qc= Clean sand equivalent Clon qer, = .qjý K,3

q.,.< 50:

CRR7 .s = 0.833 [(q. 1 -J11000] + 0.05

CRR Cyclic Resistance Ratio (for Magnitude 7.5) 50 • q01,< 160: 10

CRR7. = 93 [(qc=,1000]3 
+ 0.08

CSR = (t8.Io) = 0.65 (a,/ g) (0"•o a') rd

rd = 1.0 - 0.00765 z z _< 9.15m 10

CSR Cyclic Stress Ratio rd = 1.174 - 0.0267 z 9.15 <z _ 23m
rd =0. 7 44 -0.008z 23 < z S 30m
rj = 0.50 z > 30m

MSF Magnitude Scaling Factor See Reference 10

FofS Factor of Safety against Liquefaction FS = (CRR7s I CSR) MSF 10

Liquefaction Statement indicating possible liquefaction Takes into account FofS and limitations based Ic 10
Status and %.j..

CPTSUMM-MethodsGV122e-P,. C.-2•otechnidT=ta Report Attachment D Page 11 of 121
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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

No. References

Robertson, P.K., Campanella, R.G., Gillespie, D. and Greig, J., 1986, "Use of Piezometer Cone Data",
Proceedings of InSitu 86, ASCE Specialty Conference, Blacksburg, Virginia.

2 Robertson, P.K., 1990, "Soil Classification Using the Cone Penetration Test", Canadian GeotechnicalJournal, Volume 27.

3 Robertson, P.K. and Fear, C.E., 1998, "Evaluating cyclic liquefaction potential using the cone
penetration test', Canadian Geotechnical Journal, 35: 442-459.

4 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
Practice," Blackie Academic and Professional.

Plewes, H.D., Davies, M.P. and Jefferies, M.G., 1992, "CPT Based Screening Procedure for Evaluating
6 Liquefaction Susceptibility", 45th Canadian Geotechnical Conference, Toronto, Ontario,

October 1992.

7 Jefferies, M.G. and Davies, M.P., 1993. "Use of CPTu to Estimate equivalent , Geotechnical Testing
Journal, 16(4): 458-467.

8 Been, K. and Jefferies, M.P., 1985, "A state parameter for sands", Geotechnique, 35(2), 99-112.
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Administration Report FHWA-TS-78-209, U.S. Department of Transportation

10 Proceedings of theNCEER Workshop on Evaluation of Liquefaction Resistance of Soils, Salt LakeCity,
1996. Chaired by Leslie Youd.
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REGG
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:

* Equilibrium piezometric pressure
, Phreatic Surface

. In situ horizontal coefficient of consolidation (ch)
* 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 tioo,
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 al.
1992.

A summary of the pore
pressure dissipation tests is
summarized in Table 1.

U

0-L - lm

0-

U.

Doone - Depth of Cone

Dwater - Depth to Water Table
Hwater - Head of Water

Water Table Calculation

Dwater = Dcone - H water
where Hwater = Ue (depth units)

Useful Conversion Factors: 1 psi = 0.704m = 2.31 feet (water)
Itsf = 0.958 bar = 13.9 psi
Im= 3.28 feet

Figure PPDT
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Seismic Cone Penetrometer Testing
(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 (qc, fi, 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

TRIGGER
CIRCUIT

ADIGITAL STORAGE
. .OSCILLOSCOPE

F5gure SCPTu
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Geophones in the body of the IS
piezocone recognize the arriving.- Shear Wave

waves generated at the ground - Source Location

surface, Figure Seismic. Any waves N (s)
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 Geophone

Location
plots the wave amplitude versus time
to calculate wave velocities.

At least two waves are recorded for Geophone Interval of Seismic
each test depth so the operator can Location 2 Test t to t 2

check consistency of the waveforms.
Shear wave data is sampled at a. -......-- t
frequency of 20 kHz (20,000 samples
per second) and compression wave sR2- SRI
data is sampled at 50 kHz (50,000 Velocity v- t2-tl.
samples per second). To maintain a
desired signal resolution, the input F e
sensitivity (gain) is increased with Fur Seismic

depth.

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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EGG Site: N=362772.55 E=2943448.74 Oper at or: P. rGUILLAPT

L C2t0MACTECLoc a ion: C-30 1ELEU=27. 37 Date- 12/01,-06 13.-25

qt (tsf) fs (tsf) U (psi) Pf (:<) SBT
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Type (Robertson 1990)
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S8T= Soil Behavior
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SM TEC Site: N362824.38 E=2943502.25 Oper ator: 0. ()GUI LLAP
IACTEC Location: C-302ELEU=28.72 Date: 11r29/06 12:54

qt (tsf) fs (tsf) U (psi) Rf (%) SBT
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S9T: Soil Behavior Tyjpe (Pober-tson 1990)
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E SiteN=36223.77E=2943190.19 0per ator:,P.AGULLPL iii 
Location:C-303ELEU=30.19 Date: 12/01,06 12:02

qt (t.sf) fs (tsf) U (psi) Pf (>) SBT
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Max. Depth: 50.03 (ft) SBT: Soil Behavior Type (Pobertson 1990)
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EGG MACT C Site: N=362910.77 E=2913394. 73 Oper at or: P.AGUILLAP
-s--' Location: C-304ELEU=29.39 Date: 12/15/06 12:01

qt (tsf) fs (tsf) U (psi) Pf (>) SBT
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-SO6 .----- ------- - --.............. .
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r-ax. Depth" 100.06 (ft) SBT" Soil Behavior Tyjpe (lRobertson 1990)
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13REGGCTE Site: N=363126.80 E=29,13174.06 Operator: P.OGUILLAPM C E .Location: C-305sELEU=30.88 Date: 12,-16.-06 06: 14t
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SBT: Soil Behavior Tyjpe (Mobertson 1990)
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"EGG MAC Site: N=363483.22 E=2943296.00 Operator: P.1/0GU0LLAiPC Locat ion: C-306sELEU=29.68 Date: 11,/30,-06 06:37
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Max. Depth: 66.27 Ut) SBT: Soil Behavior Type (Pobertson 1990)
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MAC E Site: N=363573.00 E.2943407.68 Oper.tor: P.AGUILL.P
Location:C-307sELEU=30.02 Oate: 12,-14,-06 07:52
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SBT: Soil Behavior Type (Pobertson 1990)
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M A CTE-81C
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EG MACTEC Site: N363680.6 E=243037.71 Operator:P.°GUI.LL.P
I-CTEC Location: C-309ELEU=30.69 Date: 12.'14,06 12:447
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X EGCG, A Site: N=363792. 39 EI=2943037. 94 Operator: P.8)GUILLOPI MACTEC 1L JLocation: C-310ELEU=31.38 Date: 12/12-06 09:17

'qt (tsf) fs (tsf) U (psi) S-f ( %) SBT
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•L Location:C-401ELEU=31.08- Date: 12i01/06 08127
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REGG MA Si te- N=362824.68 EI=2942600. 77 Opera~tor: R.ncGUI LLOIPMACTEC Lpe: 12,-01,'L JLocation: C-402ELEU=30.82 Djate: 12/01/'06 09:24.
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__ _ MACTEC N362825.3 E294229973 aMA T CLocat ion: C-403ELEU=31.59 Date: 12.-01,-06 07: 04
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BE G MACTEC Site:N=362912.73 E=2942499.09 Operator: P.AGUILLAPL i Location:C-404ELEU=31.38 Oate: 12.19,06 06:32
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EGG StAe: NC3634e1.68 E=29-2400.33 Operator: .AGUILLOPMACTEC Location: C-406sELEU=31.05 Date: 12/13.06 08:15
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MACTE Site: N=363570. 38 E=2942507. 31 0perat or.-P. f-GUI LLAPMA -E Locat ion: C-4O;?sELEU=30.T9 Date: 12,-12,,06 06: 11
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SBT: Soil Behavior Type (Robertson 18i0)
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MACTEC Si le:N=3371o.o02 E=291257S.69 Operator-P.L-J Location: C-408ELEU=31.70 Date: 12,,06,-06 06:"51

qt (tsf) *fs (tsf) U (psi) Rf (%i) SBT
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I- l] MACTEC Site:N=363678.8 _ E=2942112.i0 Operator: .AGUILL..P
t-ocation:C-109ELEU=27.93 Date: 12,02/06 12:36
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REG I I ECSi te: N=363788.88 E=2912140.63 Operator:P.AGUILLAcP

__ _ __ _Location .,C-410ELEU=28 .93 Date: 12,-05,-06 12: 44
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M Site. N=362902.74 E=2942803.77 Oper at or : P. AGUI LL•PWRGI MA TE Locat ion- C-41i1ELEU=3 1. 10 Date: i2./02/ý06 06: 37

qt (tsf) fs (tsf) U (psi)

200

pf (%) SBT

0.0 5.0 0 Q
0

-10 -I.

4-

14-

nL
(ib

-20 -

-30 .

-40 - --

-50

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

-- - -- - -

I -

I

Eay-yp Silt

ffjey Silt
Catetj S.It

Clajey Silt
Silt

Silty Sand'Sanrd

Sand

Sand

Silty SandSard
Gravelly Sand
Sand
S;nd

Sand

Gravelly Sand

Sand

Sand

Silt

Silt
Sandy Silt

Clay

-60

-70

-80

-90

-100

-- - - - - - - -

SBT:- Soil Behavior Type (Pobertson 1990)
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LMACTEC Site: N363539.41 E=2941694.20 perateor: P.1AGU LLP
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-- EGG LCTCSite: N363448.912 E=241623.82 Operator: P.1 GU0LLAP
IEILZZZZJ Locat ion.-C-902ELELU=29.94 Date: 12.,17,06 12: 00

qt (tsf) fs (tsf) U (psi) Pf (%) SBT

0

4-

nJ

0

-10

-20

-30

-40

-50

-6b

-70

-80

-90

-100

SiIty Cclay

ClSo C
Su 1 .,j

S1llty SzindSand

Sand

Sand

Silty SandSand

Sand
Silty SandSand

Sand

@Cývellu Sand

Silt

Claue~u Silt

Cl Iay

Silty Clay

-- Clayey Silt

- -Claey Silt

Silt
Clayey Silt
Silt

Silt

SiltSilt
r gayeuj Silt

SBT: Soil Behavior Type (Pobertson 1990)
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G MAC ECSite: N=363466.3 E=2941498.80 Operator: P.AGUILLAP
-T Location: C-9O3ELEU=29.22 Date: 12118,-06 06:42
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SBT: Soil Behavior Type (Pobertson 1990)
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G MAC EC Site.-N=363392.47 E2941651.23 Operator:P.AGUILLfAiP

Location: C-904ELEU=24.17 Date: 12.20,06 05:40
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SBT: Soil Behavior Type (Robertson 1990)
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MACC Site: N=363298.98 E=2941713.69 Operator: P.vAGUILLfIpLxJ Locatlon: C-9O5ELEL=31.21 Date: 12/13z06 14:28
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MACTEC Sit e. N=363212.72 E=2941758.97 Operator: P.AGUILLI•P
Lor-ation:-C-906ELEU=30.19 Date: 12,/18,-06 12:10
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SBT" Soil Behavior Type (Pobertson 1990)
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Site:N=363219.02 E=2941968.73 Oper at or: R. AGUI LLAPLA TJ Location:C-907ELEU=28.53 - Date: 12-16,06 13.57
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Tyjpe (Pobertson 1980)

Page 44 of 121

-80

-90

-100
SBT: Soil Behavior

STP COL Geotechnical Data Report Attachment D



ioJjM Ca Site: N=363219.72 EE=294202.33 Operator: 11.AGUILL3:P
MA T CLocat i-on: c-9o8ELEU=30.89 Date: 12116,-06 13: 11
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S8T: Soil Behavior Ty~pe (Pobertson 1990)
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E Site: N=363464. 25 E=2943948.29 Oper at or, P. GUI LLA P*
______ Location!C-909ELEU=30.22 Date: 12z02/06 08:08
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GREG CSite: N=363217.32 E=2942280.50 Operator: P.AGUILLAPL IIJ Location:C-916ELEU=31.41 Date: 12.17.06 06:18
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MACTEC Site: N=36328o.30 E=2942122.51 Operator: P.OGUILLCiP
I_______ Locatlion: C-917ELEU=30.65 Oate: 12.19./,06 11:B03

qt (tsf) fs (tsf) U (psi) Rf (>) SBT
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gBEGG Site:N=363484.09 EI=2942l18.30 Oper at or: P.AtGUI LLAPMACTE Loct ion: c-9 1 eLEU=25.36 Oat e- 12./18,06 10: 33
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SBT: Soil Behavior Tigjpe (obertson 1990)sTP COL Geotechnical Data Report Attachment D Page 49 of 121
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MA /TAiLocat ion:.- C301IELEU=27.37 Date: 12,-01,-06 13.-25
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Max. Depth: 50.03 (-f.0 SBT: Soil Behasvior TyJpe (Pobertson 1990)
Depth I nc 0. 164 (ft) STP COL Geotechnical Data Report Attachment D Page'50 of 121



GRG I cT Site:N=3682 q38 E=2943502.25 Operator: PPiUILLAPMAC ECLocat ion: C-302ELEU=28.72 Date: 11/29.,06 12:54
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SBT: Soil Behavior Type (Pobertson 1990)

hment D Page 51 of 121
Max. Depth: 36.09 (4t

Depth Inc.: 0.164 (ft) STP COL Geotechnical Data Report Attac



[I G MACTEC Site:.N-362823.77 E=2943190.19 Operato:.i:. GUILLP
Location:C-303ELEU=30. 1l Oate. 12/01S06 12.02

qt (tsf) fs (tsf) Rf (%) SPT N(60) SBT
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Max. Depth: 50.03 (ft) SBT: Soil Behavior Type (Pobertson 1990)
Depth Inc.: 0.164 (ft) STP COL Geotechnical Data Report Attachment D Page 52 of 121



SMAT C Site-: N=362910.77 E ,=2943394.73 -Ororator:..oIL
IT ]ILocation:C-304ELEU=29.39 Date: 12,15/06 12:01

qt (tsf) fs (tsf) P f () SPT N(60) SBT
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Max. Depth: 100.06 <Ut) SBT: Soil Behavior Type (Pobertson 1990)

Depth Inc.: 0.164 (ft) STP COL Geotechnical Data Report Attachment D. Page 53 of 121



I E M~ Site: N=363126.80 E=2943174.06 Operator: PAGUILLA.MACTEC Location:C-305sELEU=30.88 Date: 12z16,06 06: 14

qt (tsf) fs (t15) Rf (>) SPT N(60) SBT
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SBT: Soil Behavior Type (Pobertson 1990)

STP COL Geotechnical Data Report Attachment D Page 54 of 121

97.11 0t0

0.164 (ft)



MAC E Site:oN=363483.22 E=2943296.00 Operator: P.10GUILLF:P
_______C Locat ion: C-3O6sELEU=29.68 Date: l11-30,-06 06: 3?
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SBT: Soil Behavior Tpe (Pobertsort1980)

STP COL Geotechnical Data Report Attachment D .IPage 55 of 121
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Max. Depth: 66.22 (0t

Depth Inc.: 0.164 (ft)



MAC EC Site: N=363573.00 E=2943407.68 Operator: P.IGUILLioRLA TJ Location:C-307sELEU=30.02 Date: 12/14,06 07.52

qt (tsf) {s (tsf) R{4 (%) SPT N(60) SBT
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SBT: Soid Behavior Ttjpe

STP COL Geotechnical Data Report Attachment D
Max. Depth: 95.14 (ft)

Depth Inc.: 0.164 (ft)

Pobertson 1990)

Page 56 of 121



L o 0=EGG Site:N=363711.62 E129434e0.16 0perator: P.fGUILLnPMACTEC Location: C-3O8ELEU=29.89 0at e- 12z 15/,06 06:-06

qt (tsf) fs (tsf) Rf (>) SPT N(60) S3T
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Max. Depth: 79.40 (ft) SBT: Soil Behavior Type (Pobertson 1990)
Depth Inc.: 0.164 (ft) STP COL Geotechnical Data Report Attachment D Page 57 of 121



E Site, N=36380.96 E=2943037.71 Operator: P.AGUILLAPMACTEC Location:C-309ELEU=30.69 Date: 12/14t/0 12:4t

qt (tsf) fs (tsf) Rf (%) SPT N(60) SBT
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SBT: Soil Behavior Tyjpe (Pobertson 1990)

STP COL Geotechnical Data Report Attachment D Page 58 of 121

Max. Depth: 100.06 ft)

Depth Inc.: 0.164 (ft)



GREGG MACTEC Site: =3639.39 E=29o03.9 Operator:.P.•OZL•= 1ILocation:'C-310ELEU=31.38 Date.: 12.-12,,06 09":17

qt (tsf) fs (tsf) Pf (C) SPT N(60) SBT
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Mlax. Depth.- 100.06 (ft) SBT" Soil Behavior Type (lPobertson 1990)

Depth Inc.: 0.1i64 (ft) STP COL Geotechnical Data Report Attachment D ,Page 59 of 121



I EI MACTEC Site N362772.46 E2942547.21 Operator: P.AGUILLP

________ Location:C-4OIELEU=3l.O8 Date: 12/01z06 08:27
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Tqpe (Pobertson 1990)

Page 60 of 121
Max. Depth: 50.03 0t) SBT: Soil Behavior

STP COL Geotechnical Data Report Attachment DDepth Inc.: 0.164 (ft)



GREGGISite: N362824.68 E=2942600.77 Operator: PAGUILLfAPL iiTE Location: C-4102ELEU=30.82 Date: 121'01,106 09: 24

qt (tsf) fs (tsf) Rf (%) SPT N(60) SBT
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SB3T: Soil Behavior Ty~pe (Pobertson 1990)

STP COL Geotechnical Data Report Attachment D Page 61 of 121

-80

-90

-100
Max. Depth: 50.03 (ft)

Depth Inc.: 0.164 (ft)



EGG Sie:-N=362825.36 E=2942289.73 Oper ator: P. FýGUILLiP
j MACTEC Location:C-403ELEU=31.59 Date: 12,01.06 07:04

qt (tsf) fs (tsf) R{ (%) SPT N(60) SBT
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Type (Pobertson 1990)

Page 62 of 121
SBT: Soll Behavior

STP COL Geotechnical Data Report Attachment D



MACTEC Site: N=362912.73 E=2942499.09 or
Locat ion C-404ELEU=31.38 Date: 12/19/06 06:32
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SBT: Soil Behavior Type (Pobertson 1990)
STP COL Geotechnical Data Report Attachment D Page 63 of 121

CI CaM4

iSdIIM ClaIJ
Silty Clay

ClageiM Silt
S• It
Silt~MSl
'Clayey SitI
SLt

Stfltt SandSand
Sandy SLIt

Sand

Silty S-ndzSand

Silty SandzSand
Sand
Graelly Sand
Sand

Sand
6ravelly Sand

Max. Depth:
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0.164 (ft)



lMACTEC Site: N=363481.68 E=2942400.33 Operator:P .AGUILLOP

_____ Location:C-406sELEU=31.05 Oate: 12/13.-06 08:15

qt (tsf) fs (tsfO) Pf (>) SPT N(60) SBT
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Max. Depth: 93.34 U•t) SBTh Soil Behavior Ti~pe (P~obertson 1990)

Depth Inc.: 0.164 Ult) STP COL Geotechnical Data Report Attachment D - Page 64 of 121



E GG MACTEC Site.:N:363570.38 E=2942507. 310 er' . GUILLAP
Locat ion: C-40O7sELEU=30.79 Date: 12.-12.-06 06: i1

qt (tsf) fs (tsf) Pf (>) SPT N(60) SBT

0 500 0.0 5.0 0 10 0 100 y

-10 -------- S May

-20 T --- --- - - --- -.---- --- SS 1 - t SandSand
Sand

Silty Sand.Sar-d
Sand
Silty Sand.,Sand

- 3 - -- --- - - - - - ------- ---- - - - -

Silty SandSan-d

Sand

-'. ". S ty Sand!'Sand

S- - Sand

-50 FS T I-t

- - ---- - -- - -- -C a-y S l

F5 Sand

------------- - - - - ---- Slt

Sand

m Sands St

-80 ------------ G-avelly-S-nd

w Sand
Gravelly4 Sand,

SandySl

*~Sand ,S

Sand -

-90 --------

m m Sand

-100 1 1 1 1 I 1 1 1 1 1 1 1 1 1

Max. Depth: 98.26 (ft) SBT: Soil Behavior TLjpe (Pobertson 1990)

Depth Inc.: 0.164 (ft) STP COL Geotechnical Data Report Attachment D Page65 of 121



EoGG Site:-N=363 E10.02 E=242579.59 Operator: 1 0.UILL:P[~]MACTECLoain -0EE317 Dae1206060:5
qt (tsf) fs (tsf) Rf (:) SPT N(60) SBT
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SBT: Soil Behavior TLjpe (Pobertson 1990)

hment D Page 66 of 121
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Max. Depth: 100.23 (0t)

Depth Inc.: 0.164 (ft) STP COL Geotechnical Data Report Attac



RPEGGSite: N=363678.81 E=2942142.10 Operator: P.OFGUILL8IP-MACTEC Location:C-4OSELEU=27.93 Daste- 12,-02./06 12:36
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Max. Depth: 92.03 (it) SBT: Soil Behavior Type (Robertson 1990)
Depth Inc.: 0.164 (it) STP COL Geotechnical Data Report Attachment D Page 67 of 121



GREGG Site:N=363788.88 E=~2942140.63 Operator:P.AGUILLAOPMACTEC Location:C-4iOELEU=28.93 Date: 12/05/06 12:4

qt (tsf) fs (tsf) Pf (>) SPT N(60) SBT
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Max. Depth: 92.03 (ft) SBT: Soil Behavior Type (Pobertson 1990)
Depth Inc.: 0.164 (ft) STP COL Geotechnical Data Report. Attachment D Page 68 of 121



iI MACTEC SiteN=362902.74 E2942803.77 Operaor: P.OGUIL.
Locat 1on: C-41 IELEU=31. 10 Date: 12,-02,-06 065:37

qt (ts{) fs (tsf) Rf (%) SPT N(60) SBT
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Ty~pe (Pobertson 1990)

Page 69 of 121

I I I I ! I I I I I

Max. Depth: 50.03 (ft)

Depth Inc.: 0.164 (ft)

SOT: Soil Behavior

Attachment DSTP COL Geotechnical Data Report



MACTEC Site: N=363539.44 E=2941684.20 O or: P.AGUILLAP
Location: C-9O1ELEU=29.57 Date: 12,-17,,06 08:-28

qt (tsf) -fs (tsf) Rf ( %) SPT N(60) SBT
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SBT: Soil Behavior TyJpe (Pobertson 1990)
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EGG Site: N=363448.19 E=2941623.82 Operator: P.rGUILLAP
MAC ECLocat on: C-902ELEVU=28.94 Ost e: 12,-17,,06 12: 00

qt (tsf) fs (tsf) R{ (%) SPT N(60) SBT
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SBT: Soil Behavior Type (Pobertson 1990)

hment D Page 71 of 121

Max. Depth: 90.06 (ft)

Depth Inc.: 0.164 (ft) STP COL Geotechnical Data Report Attac



iREGGl Site: N-363466.93 E2841498.80 Operator: P.AGUILLAPMACTEC Location: C-903ELEU=29.22 Date: 12r18.0 0 6: 42

qt (tsf) fs (tsf) Pf (>ý) SPT N(60) SBT
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Max. Depth: 93.17 0t) SBT: Soil Behavior Type (Pobertson 1990)
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GREGG Site: N=363392.47 E=2941651.23 Operator: '. AGUI LLUiPMACT Location:C-904ELEU=24.17 Date: 12/20.06 05:40

qt (tsf) fs (tsf) Pf (:) SPT N(60) SBT
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SBT: Soil Behavior Tqpe (Pobertson 1990)
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GSite: N=36328.98 EL2941713.69 Dperator: P.1AGU iLLA2MA CTEC Locat ion: C-905CLEU=31.21 Date: 12.Y13/06 14: 28

qt (tsf) fs (tsf) Pf (%) SPT N(60) SBT
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SBT: Soil Behavior
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G R - lI M A C T E C ,Si e :N =36 32 12 .72 E =294 1758 .9 Ope r a or o . IUI LLocat ion: C-906ELEtU=3O. 19 Date: 12 -18E3,06 12: 40

qt (ts{) fs (tsf) Pf (C) SPT N(60) SBT
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SBT: Soil Behavior Tyjpe (Pobertson 1990)
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ISiteN=363219.02- E=2941968.73 perator: P.1AGU0 LL[~ J MACTEC Locat 1on.-C-907ELEU=28.53 Date: 12,,16.106 13: 5?

qt (tsf) fs (tsf) R• ( :/) SPT N(60) SBT
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LGREG Site:CN363219.72 E=2942082.833 perator:P.2GUILLAP

qt (tsf) fs (tsf) Pf (%) SPT N(60) SBT
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EGG Site: N=363464.25 E=2943948.29 Operator: P.AGUILL08[4] MA TE Locat ion: C-909ELEU=30. 22 EDate I 2,-'02/06 08: 08

qt (tsf). fs (tsf) Rf (%) SPT N(60) SBT
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G A: N=3632e17.32 E=2942280.50 Operator: P.OGUILLPMACTEC Location:C-916ELEU=31.41 Date: 12/17,06 06:18

qt (tsf) fs (tsf) R{ (%) SPT N(60) SBT
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IR--- I MACTEC site- N=363281.30 E=2942 122.51 0perator: P.AGUILLt0 P
. Location:C-917ELEU=30.65 Date: 12/-19/06 11:03
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MACTEC Site: N=363484.09 E=2942118.30 Operator:P.iAGUILLOPL iTJ Location:C-918ELEU=25.36 Date: 12,-18,06 10:33

qt (tsf) fs (ts-f) Pf ( >) SPT N(60) SBT
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M A TEC Site: N=363126.80 E=2943174.06 Operator:P.fýiGUILLAP
A%-/ , ALocation:C-305sELEU=30.88 Date: 12,-16,,06 06:14

qt (ts-f) fs (ts-f) P- (Pf Us (ftz/sec) SBT
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Oept h Inc. 0.1l64 (ft) STP COL Geotechnical Data Report Attachment D Page 82 of 121



MACTEC Site: N=363483.22 E2943296.00Opertor
______ Location: C-306sELEU=29.68 Date: 11i30z06 06: 37

qt (tsf) fs (tsf) Pf (') Us (ftzsec) SBT
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MACTEC Site: N=363573.00 E=2943407.68 OperatorP.R.GUILLA0
Location:C-307sELEU=30.02 Date-t 12,/14,06 07:-52

qt (tsf) fs (tsf) rn (>) Us (ft/sec) SBT
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GREGG MACTEC Sit N=363481.68 E=2942400.33 Operator: P.AGUILLnP
Location:C-406sELEU=31.05 Date: 12.-13-06 08:15

qt (ts) fs (tsf) R{ (C) Us (ft/sec) SBT
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Sit e: N=363570.38 E=2942507.31 Oper at or: P. AGUILLAP
=6"GG I JMA .. ' Location:C-407sELEU=30.79 Date: 12/-12z06 08: 1 1

qt (tsf) ffs (tsf) Rf (%) Us ( ft./sec) SBT
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GRGG GREGG DRILLING & TESTING
Pore Pressure Dissipation Test
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.Pore Pressure Dissipation Test
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GREGG DRILLING & TESTING
Pore Pressure Dissipation Test
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GREGG GREGG DRILLING & TESTING
Pore Pressure Dissipation Test
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REGG GREGG DRILLING & TESTING
Pore Pressure Dissipation Test

Sounding:
Depth:
Site:
Operator:

c-305s
92.027
S. TEXAS
R.AGUILLAR

180

160

140

120

100

80

60

U)
U_

L

0~
aCL.

4.0

20

0
0 500 1000 1500 2000

Time (seconds)

2500 3000 3500 4000

STP COL Geotechnical Data Report Attachment D Page 91 of 121



GREGG
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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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MqREGG GREGG DRILLING & TESTING
Pore Pressure Dissipation Test

Sounding: c-307s
Depth: 73.983
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REGG GREGG DRILLING & TESTING
Pore Pressure Dissipation Test
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Operator:
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GREGG GREGG DRILLING & TESTING
Pore Pressure Dissipation Test

Sounding: c-308
Depth: 70.046
Site: S. TEXAS
Operator: R.AGUILLAR
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GREGG DRILLING & TESTING
Pore Pressure Dissipation Test
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Fý T--,L GREGG*DRILLING & TESTING
Pore Pressure Dissipation Test
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GREGG GREGG DRILLING & TESTING
Pore Pressure Dissipation Test
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GREGG GREGG DRILLING & TESTING
Pore Pressure Dissipation Test
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Pore Pressure Dissipation Test
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REGG GREGG DRILLING & TESTING
Pore Pressure Dissipation Test

Sounding: c-408
Depth: 70.21
Site: S. TEXAS
Operator: R.AGUILLAR
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Pore Pressure Dissipation Test
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REGG[ •
GREGG DRILLING & TESTING

Pore Pressure Dissipation Test
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REGG

SEMMES=

Shear Wave Velocity Calculations
S. TEXAS PROJECT

MACTEC

0.66 Feet
9.17 Feet c-305s

Geophone Offset:
Source Offset:

Waveform Incremental Characteristic Incremental Interval Interval
Test Depth Geophone 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 843.8 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 9547
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GREGGtoo ppogivallm Shear Wave Velocity Calculations
S. TEXAS PROJECT

MACTEC

0.66 Feet
9.17 Feet c-306s

Geophone Offset:
Source Offset:

Waveform Incremental Characteristic Incremental Interval IntervalTest Depth Geophone 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 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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GEGG; Shear Wave Velocity Calculations
S. TEXAS PROJECT

MACTEC

0.66 Feet
9.17 Feet c-307s

Geophone Offset:
Source Offset:

Waveform Incremental Characteristic Incremental Interval IntervalTest Depth Geophone 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 23.6000
10.01 9.35 13.09 2.91 30.4000 6.8000 428.2 6.89
15.09 14.43 17.10 4.00 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 35.64 4.73 56.5000 4.7000 1006.3 31.98

- -9
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GREGGIMMM II IV - I
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 IntervalTest Depth Geophone Ray Path Distance Arrival Time Time Interval Velocity Depth
(Feet) Depth (Feet) (Feet) (Feet) (ms) (ms) (Ft/Sec) (Feet)

40.03 39.37 40.42 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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Geophone Offset:
Source Offset:

Shear Wave Velocity Calculations
S. TEXAS PROJECT

MACTEC

0.66 Feet
9.17 Feet 6-406s

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 28.7000

10.1 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 7.76.5 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 51.92
60.04 59.38 60.08 4.86 91.0500 3.6500 1331.1 56.92
65.12 64.46 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 864.9 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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SEGG •Shear Wave Velocity Calculations
S. TEXAS PROJECT

MACTEC

Geophone Offset:
Source Offset:

0.66 Feet
9.17 Feet c-407s

Waveform Incremental Characteristic Incremental Interval Interval
TFest) Depth G Feoehtn 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 4.6000 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
98.261 9.7.60 98.03 3.10 129.4500 2.7000 1149.1 96.04
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Waveforms for Sounding C-305s
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64 PE !0
Waveforms for sounding c-306s
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REGG
Waveforms for Sounding C-307s
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GREGG
Waveforms for Sounding C-307sA
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GREGG
Waveforms for Sounding C-406s
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REGG
Waveforms for Sounding C-407s
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1

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 of the 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 the sounding. A
separator bar makes up the first line. The second line contains the type of units used for depth, qc, fs
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 qc, bar for fs 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. There are multiple parts to each page (pages Ia and 1b) 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/m 3

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.

STP COL Geotechnic Report Attachment D Page 121 of 121



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

Project 5050-06-0496
April 3, 2007

ATTACHMENT E

GEOPHYSICAL TEST RESULTS

CONSISTS OF:

Final Report Boring Geophysical
Dated February 22, 2007

Logging

Volume 1 Text and Figures
...Vu-2-DVD- p--W-dffVl.- piius electic files)

followed by

Final Report of Field Electrical Resistivity Test Results
Dated February 23, 2007

Volume 1 of I

i



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

Project 5050-06-0496
April 3, 2007

ATTACHMENT E

Table of Contents

List of Appendices

Appendix E-1 Geophysical Test Data (Downhole), GEOVision Report 6533-02, Volume 1 of 2 (Report)

Geophysical Test Data (Downhole), GEOVision Report 6533-02, Volume 2 of 2 (DVD)

Appendix E-2 Field Electrical Resistivity Test Results

ii



MACTEC Engineering and Consulting, Inc. Project 5050-06-0496
STP COL Geotechnical Data Report Attachment E February 26, 2007

FINAL REPORT

BORING GEOPHYSICAL LOGGING

BORINGS B-302-DH, B-305-DHA, B-308-DH,

B-319-DH, B-328-DH, B-402-DH, B-405-DH,

B-408-DH, B-419-DH, AND B-428-DH

STP COL PROJECT

SOUTH TEXAS PROJECT NUCLEAR STATION

Report 6533-01 vol 1 of 2 rev a

February 22, 2007

Prepared for:

MACTEC Engineering and Consulting, Inc.
2801 Yorkmont Road, Suite 100

Charlotte, N. C. 28208
704-357-5570.

MACTEC Job number 5050-06-0496

Prepared by

GEOVision Geophysical Services
1151 Pomona Road, Unit P

Corona, California 92882

(951) 549-1234

GEOVision Report 6533-01 vol 1 of 2 STP COL Boring Geophysical Logging rev a 2/22/2007 Page 2 of 404



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

Project 5050-06-0496
February 26, 2007

geophysical services

FINAL REPORT

BORING GEOPHYSICAL LOGGING

BORINGS B-302-DH, B-305-DHA, B-308-DH,

B-319-DH, B-328-DH, B-402-DH, B-405-DH,

B-408-DH, B-419-DH, AND B-428-DH

STP COL PROJECT

SOUTH TEXAS PROJECT NUCLEAR STATION

Report 6533-01 vol 1 of 2 rev a

February 22, 2007

GEOVision Report 6533-01 vol 1 of 2 STP COL Boring Geophysical Logging rev a 2/22/2007 Page I of 404



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

Project 5050-06-Q496
April 3, 2007

Final Report

Appendix E-1

Geophysical Test Data (Downhole)

GEOVision Report 6533-02 and DVD



MACTEC Engineering and Consulting, Inc. Project 5050-06-0496
STP COL Geotechnical Data Report Attachment E February 26, 2007

TABLE OF CONTENTS

TA BLE O F C O N TEN TS ....................................................................................................................................... - 3 -

TAB LE O F FIG URES ........................................................................................................................................... - 4 -

TABLE O F TABLES ............................................................................................................................................ - 5-

IN TR O D U C TIO N ................................................................................................................................................-. 6 -

SC O PE O F W O RK ................................................................................................................................................ - 7-

IN STR UM EN TA TIO N .......................................................................................................................................... - 8-

SUSPENSION INSTRU ENTATION ................................................................................................................................- -

CALIPER / NATURAL GAMMA INSTRUMENTATION .............................................................. .............. - 11 -

RESISTIVITY / SPONTANEOUS POTENTIAL / NATURAL GAMMA INSTRUMENTATION ......................... - 13-

AcousTIc TELEVIEwER / BORING DEVATION INSTRUMENTATION .......................................................................... -14-

M EA SUREM EN T PR O CED U R ES .................................................................................................................. - 15 -

SUSPENSION MEASUREMENT PROCEDURES ........................... ................. ......................................- 15-
CALIPER /N ATURAL GAMM A M EASUREMENT PROCEDURES .................................................................................... -16-
RESISTIVITY / SPONTANEOUS POTENTIAL MEASUREMENT PROCEDURES .................................................................- 18-
ACOUSTIC TELEVIEWER / BORING DEVIATION MEASUREMENT PROCEDURES ..........................................................- 19-

D A TA AN AL Y SIS ................................................................................................................................................ .23 -

SUSPENSION ANALYSIS ............................................................................................................................................- 23 -

CALIPER / N ATURAL GAMM A A NALYSIS ..................................................................................................................- 25 -

RESISTIVITY / NATURAL GAMMA / SPONTANEOUS POTENTIAL ANALYSIS ........................................................... -25 -

A COUSTIC TELEVIEW ER / BORING D EVIATION ANALYSIS ........................................................................................ -26-

RE SULTS .............................................................................................................................................................. - 26-

SUSPENSION RESULTS .............. : ...............................................................................................................................- 26-

CALIPER/N ATURAL GAMM A RESULTS ......................................................................................................................- 27-

RESISTIVITY / SPONTANEOUS POTEN TIAL RESULTS .................................................................................................. -27-
A COUSTIC TELEVIEWER / BORING D EVIATION RESULTS .......................................................................................... -28-

SUM M AR Y ............................................................................................................................................. I ..............- 28 -

D ISCUSSION OF SUSPENSION RESULTS ..................................................................................................................... -28-
DISCUSSION OF CALIPER / NATURAL GAMMA RESULTS ......................................................... -29-
DISCUSSION OF RESISTIVITY / SPONTANEOUS POTENTIAL RESULTS ...................................................................... -29-

DISCUSSION OF ACOUSTIC TELEVIEWER / BORING DEVIATION RESULTS ................................................................ -30-
Q UALITY A SSURANCE ............................................................................. .................................................................- 31 -

SUSPENSION D ATA RELIABILITY .............................................................................................................................- 31 -

GEOVision Report 6533-01 vol 1 of 2 STP COL Boring Geophysical Logging rev a 2122/2007 Page 3 of 404



MACTEC Engineering and Consulting, Inc. Project 5050-06-0496
STP COL Geotechnical Data Report Attachment E February 26, 2007

Table of Figures
Figure 1. Exam ple Calibration Curve for Caliper Probe ......................................................................................- 17-
Figure 2: Concept illustration of P-S logging system ..................................- 32 -

Figure 3: Example of filtered (1400 Hz lowpass) record ................................ -33 -

Figure 4. Exam ple of unfiltered record ..................................................................................................................- 34 -

Figure 5: Boring B-302-DH, Suspension RI-R2 P- and SH-wave velocities ...................- 35-
Figure 6. Boring B-302-DH, Caliper, Natural gamma, Resistivity-and SP logs ............................................... -37-
Figure 7. Boring B-302-DH, Deviation Projection (dimensions in feet) ............................................................- 38 -

Figure 8. Boring B-305-DHA, Suspension R1-R2 P- and SH-wave velocities ................................................. -39-
Figure 9. Boring B-305-DHA, Top Section, Caliper, Natural gamma, Resistivity and SP logs ............... -42 -

Figure 10. Boring B-305-DHA, Bottom Section, Caliper, Natural gamma, Resistivity and SP logs.... ........ -43 -

Figure 11. Boring B-305-DHA, Deviation Projection (dimensions in feet)........................................................ -44-
Figure 12. Boring B-308-DH, Suspension RI-R2 P- and SH-wave velocities ........................................... -45 -

Figure 13. Boring B-308-DH, Caliper, Natural gamma, Resistivity and SP logs .......................................- 47 -

Figure 14. Boring B-308-DH, Deviation Projection (dimensions in feet) .................................................... 48 -

Figure 15. Boring B-319-DH, Suspension R1-R2 P-and SH-wave velocities ................................................. -49-
Figure 16. 'Boring B-319-DH, Caliper, Natural gamma, Resistivity and SP logs ....................................... 51 -

Figure 17. Boring B-319-DH, Deviation Projection (dimensions in feet) ..........................................................- 52 -

Figure 18. Boring B-328-DH, Suspension RI-R2 P- and Swwave velocities ........................................... -53 -

Figure 19. Boring B-328-DH, Caliper, Natural gamma, Resistivity and SP logs .................- 55 -

Figure 20. Boring B-328-DH, Deviation Projection (dimensions in feet) ......................-...... 56 -

Figure 21: Boring B-402-DH, Suspension R1-R2 P- and SH-wave velocities ............................. : ...................- 5?-
Figure 22. Boring B-402-DH, Caliper, Natural gamma, Resistivity and SP logs .............................................- 59 -

Figure 23. Boring B-402-DH, Deviation Projection (dimensions in feet) ..........................................................- 60 -
Figure 24: Boring B-405-DH, Suspension R1-R2 P- and SH-wave velocities .................................................- 61 -

Figure 25. Boring B-405-DH upper section, Caliper, Natural gamma, Resistivity and SP logs ....................- 65 -

Figure 26. Boring B-405-DH lower section, Caliper, Natural gamma, Resistivity and SP logs ....................- 66 -

Figure 27. Boring B-405-DH, Deviation Projection (dimensions in feet) ........................................................... 67 -

Figure 28: Boring B-408-DH, Suspension RI-R2 P- and SH-wave velocities ..................................... - 68 -

Figure 29. Boring B-408-DH, Caliper, Natural gamma, Resistivity and SP logs ................. -70 -

Figure 30. Boring B-408-DH, Deviation Projection (dimensions in feet) ......................- 71 -

Figure 31: Boring B-419-DH, Suspension R1-R2 P- and SH-wave velocities ............................................- 72 -
Figure 32. Boring B-419-DH, Caliper, Natural gamma, Resistivity and SP logs ....................................... -74 -

Figure 33. Boring B-419-DH, Deviation Projection (dimensions in feet) ......................- 75 -

Figure 34: Boring B-428-DH, Suspension R1-R2 P- and SH-wave velocites ............................................- 76 -
Figure 35. Boring B-428-DH, Caliper, Natural gamma, Resistivity and SP logs ................. 8 I ..... -
Figure 36. Boring B-428-DH, Deviation Projection (dimensions in feet) ......................- 79 -

GEOVision Report 6533-01 vol 1 of 2 STP COL Boring Geophysical Logging rev a 2/2212007 Page 4 of 404



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

Project 5050-06-0496
February 26, 2007

Table, of Tables
Table 1 Boring locations and logging dates ............................................................................................................- -
Table 2. Logging dates and depth ranges ....................................................................................................... -21 -

Table 3. Boring Bottom Depths and After Survey Depth Error (ASDE) ..................................................... -22 -

Table 4. Boring Deviation Data Sum m ary .............................................................................................................. 30 -

Table 5. Boring B-302-DH, Suspension R1-R2 depths and P- and SH-wave velocities ................................- 36 -

Table 6. Boring B-305-DHA, Suspension R1-R2 depths and P- and SH-wave velocities ........... -40 -

Table 7. Boring B-308-DH, Suspension RI-R2 depths and P- and SH-wave velocities ......................... -46 -

Table 8. Boring B-319-DH, Suspension RI-R2 depths and P- and SH-wave velocities ................................ -50-
Table 9. Boring B-328-DH, Suspension RI-R2 depths and P- and SH-wave velocities ................... .54 -

Table10. Boring B-402-DH, Suspension R1-R2 depths and P- and SH-wave velocities ................. .58-
Table 11. Boring B-405-DH, Suspension R1 -R2 depths and P- and SH-wave velocities .............................. - 62 -

Table 12. Boring B-408-DH, Suspension R1-R2 depths and P- and SH-wave velocities .............................. -69-
Table 13. Boring B-419-DH, Suspension R1-R2 depths and P- and SH-wave velocities .............................. -73-
Table 14. Boring B-428-DH, Suspension R1-R2 depths and P- and SH-wave velocities ................. .77-

APPENDICES

APPENDIX A

APPENDIX B

SUSPENSION VELOCITY MEASUREMENT QUALITY

ASSURANCE SUSPENSION SOURCE TO RECEIVER

ANALYSIS RESULTS

CALIPER, NATURAL GAMMA, RESISTIVITY, AND

SPONTANEOUS POTENTIAL LOGS

GEOPHYSICAL LOGGING SYSTEMS - NIST TRACEABLE

CALIBRATION PROCEDURES AND CALIBRATION RECORDS

BORING GEOPHYSICAL LOGGING FIELD DATA LOGS

BORING GEOPHYSICAL LOGGING FIELD MEASUREMENT

PROCEDURES

APPENDIX C

APPENDIX D

APPENDIX E

GEOVision Report 6533-01 vol 1 of 2 STP COL Boring Geophysical Logging rev a 2/22/2007 Page 5 of 404



MACTEC Engineering and Consulting, Inc. Project 5050-06-0496
STP COL Geotechnical Data Report Attachment E February 26, 2007

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 GEOVision. 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 (1) 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
12/18-19/2006 29.75 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
B-419-DH 12/4/2006 29.73 363362.12 2942506.69
B-428-DH 12/5/2006 30.90 363660.05 2942398.55

t11 Survey data provided by MACTEC

Table 1 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 Determiig 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.

Winch 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, Im Model 3387B S/N 28068
Weight Model 3302W S/N 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 cylinder, 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 usedlin these surveys

is 1 9 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 SH-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 tb 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 S'-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 significantly 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 SB-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 simultafieous recording

channels), each with a 1024 sample record. The recorded data are displayed as sixi 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 16 and 16 inches.

With this to01, 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

* 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 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 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 engagesrwith 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

pulse 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.

GEOVision Report 6533-01 vol 1 of 2 STP COL Boring Geophysical Logging rev a 2/22/2007 Page 12 of 404



MACTEC Engineering and Consulting, Inc. Project 5050-06-0496
STP COL Geotechnical Data Report Attachment E February 26, 2007

Resistivity I Spontaneous Potential / Natural Gamma Instrumentation

Resistivity, spontaneous potential and natural gamma data were collected using a Model ELXG

electric log probe, S/N 5490, manufactured by Robertson Geologging, Ltd. This 1probe measures

Single Point Resistance (SPR), short normal (16") resistivity, long normal (64") resistivity,

Spontaneous Potential (SP) and natural.gamma. 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 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 USB link from the Microiogger 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 cufrent 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 armor 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 U, 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 traveli 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.
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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

between 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 wai 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 two 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 theI 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 1 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 Borehole 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 the boring, 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 volume 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, asverified 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 reference point

was verified prior to removal from the boring, as summarized in Table 3.

Acoustic Televiewer / 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 OPEN DEPTH TO SAMPLE DBORING TOOL AND RUN RANGE HOLE BOTTOM OF DATE
NUMBER NUMBER CASING LOGGED(FEET) (FEET). FEET (FEET)

B-302-DHA ELOG/GAMMA 1 91.0 - 37.02 21-.0 NONEF 0.05 12/5/2006,

B-302-DHA SUSPENSION 1 19.77-205.1 - 20.0 AUGER 1.6 12/5/2006

B-302-DHA CALIPER/GAMMA 1 280.0- 0.0 NO 20,0AUGER 0.05 12/5/2006

.B-302-DH DEVIATION 1 210.0-2.5 - '20.0 AUG R ER- 0.4• 12/5/2006

B-305-DHA ELOG/GAMMA 1 90.0- 35.0 90.0 NONE 0.05 12/8/2006

B-305-DHA SUSPENSION 1 1.6-77.1 - NONE 1.6 12/18/2006

B-305-DHA CALIPER/GAMMA 1 88.0 - 0.0 5 ANONE 0.05 12/8/2006

B-305-DHA DEVIATION 1 88.0 -0.0 - NONE 0.04 12/8/2006

B-305-DHA ELOG/GAMMA 2 583.0- 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.OAUGER 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

BZ3'8~H ELOG/GAMMA'i1 215.5'-. 35.0 ~215ý5 ' 2 NONE," O 005-' - 2Y7/2OO6'

B-308-DH SUSPENSION 1 3.3 - 201.8 . NONEPV 1.6 12/7/2006

B-308.-DH WCALIPER/GAMMAI!1 210.0- 0.0 . .- NONE 0.05'-;17/06

R-,30 .8-DH DEVIATION I 2 210.0'-ýZE5',J NONE C-< 0 12/7/2006

B-319-DH ELOG/GAMMA 1 215.0.- 34.5 215.0 NONE 0.05 12M72006
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 - NONE 0.05 12/7/2006

B-319-DH DEVIATION 1 210.0-0.0 - NONE 0.04 12/7/2006

B-328-DH SUSPENSION 1 3.3 -205P NONE -1;67 ,' 11 /8/20061
B-328-DH ELOG/GAMMA 1 217.8-35.0 217.81 NONE 0.05-7 11/8/2006'

B-328-DH CALI P ER/GAM MA 1' 210.0-0,5 -I NONE 0.052'' 11/8/2006

9B-32 .8-DH DEVIATION 1 217.5-0.0 217.5 NONE 0.04 11/8/200611

B-402-DH ELOG/GAMMA 1 216.0-34.8 216.0 1.0 PVC 0.05 12/6/2006

B-402-DH SUSPENSION 1 3.3-201.8 -1.0 PVC 1.6 12/6/2006

B-402-DH CALIPER/GAMMA 1 210.0-0.1 1.0 PVC 0.05 12/6/2006

B-402-DH DEVIATION 1 210.0-0.0 1 .0 PVC 0.04 112/6/2006

B-405-DH ' SUSPENSION 1 93.5-607.0 93.0 STEEL: , 1.6',-, 1117/2006-
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B405.-DH ELOG/GAMMA 1 617.6 - 20,0 617.6 93.0 STEEL. ....... 05 11/7M2006

B-405-DH CALIPER/GAMMA 1 610.0-0.0 93.0STEEL 0.05 1117/2006,

BL40.5-DH DEVIATION 1 ''j~ 619.2-0,0 6819.2 93.0 STEEL....0,04'. 1.1/7/2006..

B-405-DH SUSPENSION.2 21.3-106.6 - 20.0 AUGER 1.6 11/8/2006

B-405-DH,,' ELOG/GAMMA 2', . 120.0 -1&.5 120.0 -20.0 AUGERI 0.05 11I8/2006

B.405-DH' DEVIATION,, 2 115.0- 0.0 20.0 AUGER - 0.04 . 1118/2006.

B-405-DH' CALIPER/GAMMA 2 1500..0 - - 20.0 AUGER 0.05~ 1.1 8/20.06

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 11/9/2006

B-408-DH CALIPER/GAMMA 1 210.0 -0.4 - NONE 0.05 11/9/2006

B-408-DH DEVIATION 1 210.0 - 0.0 - NONE 0.04 11/9/2006

,B-419-D~H ELOG/GAMMA 1' 216.0 -2'17.9 '216.0 2P VC. C1~.05 12/4/2006

B-419-DH . SUSPENSIONI, '3.3 - 20ý2 21.0 PVC,- : ~1.6,' , 12/412006-

B-419.'DH' CALIPER/GAMMAV I 210.0-0o.0 2.0, PVC. 0.051, '12/4/2006

B-419-DHI , DEVIATION 1- 210.0 -94.0. 2.0 PVC, L1.04' i2J4/2006'

B-419-DH+ DEVIATION 2 910.04.01 ,- .0 PVC 0.-T04 12/4/2006

B-428-DH ELOG/GAMMA 1 215.07- 34.5 215.0 NONE 0.05 12/5/2006

B-428-DH SUSPENSION 1 1.6-201.8 - NONE 1.6 12/5/2006

B-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 0.04 12/5/2006

- PROBE DID NOT TOUCH BOTTOM OF BORING

Table 2. Logging dates and depth ranges

STARTING ENDING ASDE
BORING TOOL AND RUN TOOL HIT BOTTOM DRILLER DEPTH DEPTH DEPTH
NUMBER NUMBER DEPTH (FEET) (FEET) REF. REF.

(FEET) (FEET) (FEET)
B-302-DIHA ELOG/GAMMA 1 'i8.0 9.0 215'0- 39.41. 39.3 -0. 1

B-302-DHA , SUSPENSIONA 6 .6 16.46 0.2

B-30-DH CALIPER/GAMMA 1 .... 8 5.28'7 0:0':

B-302-DHA DEVIATION 1 3.1 4. 0.10

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 2 - 4.7 4.7 0.0

B-305-DHA ELOG/GAMMA 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

B-308-DHQ - ELOG/GAMAMA 1 ~~:.215.5.: 2150Q 41.0 4-1.1 0.1

- '0 Z::.SUSPENSION 1 -;8.2~ . 0.3j
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B-308-DH ,CALIPER/GAMM. 6.* *..8 6.8 -0.0

B-30.-DH DEVIATION 1 .......... 4.9 .0.2

B-319-DH 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

B3-328-DH SUSPENSION 1 8.2 8.2 _0__

'B-328-:DH ELOG/GAMMA 1 217 215..0 41.0 NA NA

B-328-DH CALIPER/GAMMA 1 i..:. 6.8 6.8; " 0.0,
B-328-DH DEVIATION I 215 , 2215.0 4.7 ,4 , 0.0,

B-402-DH ELOG/GAMMA 1 216.0 215.0 39.6 39.6 0.0

B-402-DH SUSPENSION I - 6.9 6.8 -0.1

B-402-DH CALIPER/GAMMA 1 - 5.4 5.5 0.1

B-402-DH DEVIATION 1 - 3.3 3.3 0.0

B-405-DH SUSPENSION 1 21 4..7 16. -0.3

B-405-DH IELOGIGAMMA 1 '. 617.6' . 618ý 39.5', ' 39.7, 0.2k

B-405-DH CALIPER/GAMMA 1 - 5.3 5.4, 0.1

B45D...DEV.IATIO.N I _619.2 61.4.2 4ff0i -0

B-4057DH SUSPENSION 2 6 -. 7, 6.7, 0.0

,B-405-DH ELOG/GAMMA 2 .120.0' 120. 39.5 39.5 0.0

B-405-DH DEVIATION 2 - 32, 3A4' 0.2

B-405-DH CALIPER/GAMMA2 - 5-.3 5.4 0.1,

B-408-DH ELOG/GAMMA 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/GAMMA 1 - 6.8 6.9 0.1

B-408-DH DEVIATION 1 - 4.7 4.7 0.0

B-B41'9-,DH9> ELGGAM 216.0 ' ,~215.0 . '39ý8 -~40.0 0.2

'B-419-DH- SUSPENSIONI "" ' 215:5 U215.0 -0 7.0 1 00

:B4,19-DH, CALIP-ER/GAMMA -1'2 ', .~I ' 5.6-- 5.6 - 0.0

B.419-DH ~ DEVIATION i7- ' 3:5, '.3.4 -0.1

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 TOUCH 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 this report, 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 (Rl-R2) 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 1 (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 1 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 waveforms were analyzed to locate

the presence of clear SH-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 SB-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 SN-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 +/- 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-R1 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 R1 - 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 SH-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 SH-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 / Natural Gamma Analysis

No analysis is required with the caliper or natural gamma 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

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 / Natural Gamma I 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 gamma 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 Rl-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 R1-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

Rl-R2 data are an average velocity over a 3.3 foot segment of the soil column; S-R1 data are an

average over 6.3 feet, creating a significant smoothing relative to the Rl-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 GEO Vision standard field log sheets for all borings are reproduced in Appendix

D.

The GEO Vision standard field procedures are reproduced in Appendix E.
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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:

* 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)

* 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 (R1 - R2) and source to receiver (S - R1) 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 R1 - R2 and S - R1 data, as well as excellent

correlation between P-wave and SH-wave velocities. Only in B-405-DH is a divergence of R1 - R2

and S - R1 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 I 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 upper 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.

MEAN DEVIATION SURVEY VERTICAL DEPTH HORIZONTAL
BORING 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 - N162.3 582.4 582.1 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 - N151.2 209.8 209.7 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

" Use of standard field data logs

• Use of independent verification of velocity data by comparison of receiver-to-receiver and

source-to-receiver velocities

* 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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Cable Head

4 or 7-Conductor cable OYO PS-170 or

Micrologger2
Logger/Recorder

m Diskette
CDR, or USB

7V%1inch Flash drive
with DataUnit

Upper Geophone

Lower Geophone

Filter Tube

Source

Source Driver

Weight

Overall Length - 25 ft

Figure 2: Concept illustration of P-S logging system
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pep: 103.3
Vp .: 713E

V'sn: 1745
Vsr: 1745
1

Figure 3: Example of filtered (1400 Hz Iowpass) record
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I
pep: 103.3
Yp : 7132

V'sn: 1745
Vsr: 1745

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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Depth V. VP
(feet) (feet/sec) (feetfsec)
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 V. VP
(feet) (feet/see) (feet/see)
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) (feet/sec)
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

_I

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 Vs and Vp Analysis
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Figure 8. Boring B-305-DHA, Suspension RI-R2 P- and SH-wave velocities
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Depth V. VP
(feet) (feet/sec) (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 V. V,
(feet) (feetlsec) (feetlsec)
83.7 720 5050
85.3 930 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 V, Vp
(feet) (feetlsec) (feetlsec)
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
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 R1-R2 depths and P- and SH-wave velocities
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Depth Vs VP
(feet) (feetlsec) (feetsec)
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) (feetlsec) (feetlsec)
329.7 1490 5510
331.4 1130 5380
333.0 11110 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
369.1 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

Depth V. VP
(feet) (feetlsec) (feet/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
448.2 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

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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STP COL Boring B-308-DH
Receiver to Receiver Vs and Vp Analysis
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Figure 12. Boring B-308-DH, Suspension R1-R2 P- and SH-wave velocities
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Depth V. VP
(feet) (feetlsec) (feet/sec)
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
27.9 830 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 5650
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
83.7 940 5600

Depth V, VP
(feet) (feetlsec) (feeatsec)
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
141.1 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 V. Vp
(feet) (feet/sec) (feetlsec)
167.3 1260 5650
169.0 1210 5600
170.6 1070 5560
172.2 940 5510
173.9 1110 5750
175.5 1390 5900
177.2 1270 5750
178.8 1200 5700
180.5 1230 5600
182.1 1140 5560
183.7 1120 5510
185.4 1000 5420
187.0 920 5460
188.7 860 5290
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

- I -

Table 7. Boring B-308-DH, Suspension R1-R2 depths and P- and SH-wave velocities
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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 R1-R2 P- and SH-wave velocities
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Depth V, VP
(feet) (feetlsec) (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 Ve V,
(feet) (feetlsec) (feetsec)
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 1170 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 Ve" VP
(feet) (feetisec) (feettsec)
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

- i

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 RI-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
49.2 660 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 V. VP
(feet) (feet/sec) (feeVsec)
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 1110 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 5170
160.8 890 5290
162.4 680 5330
164.0 930 5510
165.7 1560 5510

Depth V. VP
(feet) (feet/sec) (feettsec)
167.3 1180 5380
169.0 1000 5560
170.6 980 5460
172.2 960 5460
173.9 990 5460
175.5 1010 5460
177.2 960 5560
178.8 980 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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-100.00' 100,06

CNGA.AP c I 0
0.00 . 100,00..
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0.00 50.00
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0.00' . 50.00

:SPIR Ohm6.00 . ...... .. 50.00
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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. Vp
(feet) (feetlsec) (feet/sec)
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
29.5 800 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
820 870 5510
83.7 870 5510

Depth V. V, .
(feet) (feet/sec) (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 V. VP
(feet) (feetlsec) (feet/sec)

167.3 1310 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

Table10. 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 RI-R2 P- and SH-wave velocities
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Depth V. Vp
(feet) (feetlsec) (feettsec)
21.3 5050
23.0 5380
24.6 - 5130
26.3 950 5050
27.9 690 4980
29.5 550i 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 V, V,
(feet) (feettsec) (feet/sec)

* 103.4
105.0
106.6
93.5
95.1
96.8
98.4

100.1
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
139.4 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
1690 1100 5510

Depth V. VP
(feet) (feet/sec) (feet/sec)
170.6 1030 5510
172.2 990 5510
173.9 960 5460
175.5 1060 5700
177.2 1140 5800
178.8 1200 5700
180.5 1270 5600
182.1 1190 5460
183.7 1060 5330
185.4 880 '5290
187.0 700 5510
188.7 860 5850
190.3 1280 6010'
191.9 1440 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 V. Vp
(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 5750
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 V. VP
(feet) (feetlsec) (feet/sec)
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 5650
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 5800
408.5 1630 5750
410.1 1460 5650
411.8 1360 5600
413.4 1360 5700
415.0 1490 5750

Depth V. VP
(feet) (feet/sec) (feetisec)
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
488.9 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 R1-R2 depths and P- and SH-wave
velocities
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Depth V, V
(feet) (feet/sec) (feetlsec)
498.7 1190 5750
500.3 1380 5900
502.0 1750 6170
503.6 1820k 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
516.7 2020 6350
518.4 2080 6120
520.0 1820 5900
521.7 1720 5800
523.3 1790 6060
524.9 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
575.8 1220 5510
577.4 1160 5700
579.1 1370 5950

Depth V. V,
(feet) (feet/sec) (feettsac)
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

-I-i

Table 11, continued. Boring B-405-DH, Suspension R1-R2 depths and P- and SH-wave
velocities
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Figure 25. Boring B-405-DH upper section, Caliper, Natural gamma, Resistivity and SP
logs
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0.00. 100.00

.SP Millivolt-10D.00 100.00
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50.00
------------------------------------------

0.00.,
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160.00.

240,00
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400.00

'480.00
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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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STP COL Boring B-408-DH
Receiver to Receiver V. and Vp Analysis
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Figure 28: Boring B-408-DH, Suspension R1-R2 P- and SH-wave velocities
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Depth V. VP
(feet) (feetsec) (feetlsec)

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) (feet/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 V. VP
(feet) (feetlsec) (feettsec)
167.3 1070 5560
169.0 1020 5560
170.6 .1150 5600
172.2 1060 5510
173.9 920 5420
175.5 980 5600
177.2 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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Figure 31: Boring B-419-DH, Suspension RI-R2 P- and SH-wave velocities

GEOVision Report 6533-01 vol 1 of 2 STP COL Boring Geophysical Logging rev a 2/22/2007 Page 72 of 404



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

Project 5050-06-0496
February 26, 2007

Depth V. V"
(feet) (feettsee) (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) (feetlsec)
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. V,
(feet) (feet/sec) (feetlsec)
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 Vs and Vp Analysis
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Figure 34: Boring B-428-DH, Suspension RI-R2 P- and SH-wave velocities
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Depth V. VP
(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
9.8 580 1390
11.5 500 1600
13.1 500 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 5850
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) (feetlsec) (feetlsec)
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 V. Vp
(feet) (feet/sec) (feetlsec)
165.7 1220 5850
167.3 1610 5900
169.0 1360 5700
170.6 980 5510
172.2 940 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

- & - I -

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-1. Boring B-302-DH, R1 - R2 high resolution analysis

and S - R1 quality assurance analysis P- and SH-wave data
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Depth V, Vp
(feet) (feetlsec) (feet/sec)
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 VS Vp
(feet) (feetlsec) (feetlsec)
106.5 740 5460
108.2 780 5500
109.8 910 5550
111.5 970 5810
113.1 1090 5920
115.1 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. VP
(feet) (feetlsec) (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
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STP COL Boring B-305-DHA
Source to Receiver and Receiver to Receiver Analysis
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Depth V. VP
(feet) (feeVsec) (feetlsec)

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
52.4 680 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, Vp
(feet) (feet/sec) (feetlsec)
88.5 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
132.8 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 V, Vp
(feet) (feettsec) (feet/sec)
170.5 1340 5480
172.2 1340 5600
173.8 1360 5600
175.4 1380 5630
177.1 1320 5600
178.7 1270 5780
180.4 1160 5630
182.0 1000 5430
183.6 900 5360
185.3 860 5430
186.9 850 5390
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. VP
(feet) (feet/sec) (feetlsec)

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 5360313.2 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 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. VP
(feet) (feet/sec) (feet/sec)
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
364.1 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
398.5 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 V. Vp
(feet) (feet/sec) (feet/sec)
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 1370 5920
472.4 1200 5780
474.0 1110 5500
475.6 1060 5430
477.3 1040 5580

- I - I -

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 V. VP
(feet) (feet/sec) (feetlsec)

8.1 460 1430
9.8 390 1710

11.4 370 1880
13.0 390 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
27.8 710 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 V, V,
(feet) (feet/sec) (feetisec)

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 VS V,
(feet) (feet/seac) (feettsec)
172.2 1080 5630
173.8 1120 5600
175.4 1170 5680
177.1 1280 5810
178.7 1260 5730
180.4 A 180 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

- I - I

Table A-3. Boring B-308-DH, S - R1 quality assurance analysis
P- and SH-wave data
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Figure A-4. Boring B-319-DH, R1 - R2 high resolution analysis

and S - R1 quality assurance analysis P- and SH-wave data
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Depth V. VP
(feet) (feet/sec) (feetlsec)

6.5 400 1330
8.1 450 1460
9.8 470 1740
11.4 490 1900
13.0 510 2490
14.7 520 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 4460
27.8 740 4720
29.4 680 4910
31.1 640 4690
32.7 700 5060
34.4 750 5100
36.0 750 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. VP
(feet) (feet/sec) (feetsec)
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 1010 5920
113.1 1060 5920
114.7 1150 5830
116.4 1180 5890
118.0 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
132.8 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 V. VP
(feet) (feetlsec) (feetlsec)
170.5 1000 5460
172.2 1000 5530
173.8 1040 5650
175.4 1110 5650
177.1 1170 5650
178.7 1180 5630
180.4 1130 5630
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

- i - ~ -

Table A-4. Boring B-319-DH, S - R1 quality assurance analysis P- and SH-wave data
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Figure A-5. Boring B-328-DH, R1 - R2 high resolution analysis

and S - R1 quality assurance analysis P- and SH-wave data
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Depth V. VP
(feet) (feetlsec) (feetlsec)

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. Vp
(feet) (feetlsec) (feet/sec)

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
164.0 880 5460
165.6 1100 5460
167.2 1320 "5650
168.9 1190 5500
170,5 1050 5500

Depth V, VP
(feet) (feet/sec) (feetlsec)
172.2 1040 5460
173.8 1030 5430
175.4 1010 5500
177.1 1040 5650
178.7 1040 5500
180.4 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

-I--k

Table A-5. Boring B-328-DH, S - R1 quality assurance analysis P- and SH-wave data
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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 V, V
(feet) (feetlsec) (fee/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
39.3 800 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 V. VP
(feet) (feet/sec) (feet/sec)

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 1130 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. V,
(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. VP
(feet) (feetlsec) (feetlsec)

26.2 - 4650
27.8 4800
29.4 - 4800
31.1 620 4910
32.7 590 5020
34.4 590 4950
36.0 610 5020
37.6 660 5060
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
54.0 770 5340
55.7 860 5360
57.3 970 5340
59.0 1150 5550
60.6 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 5390
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. VP
(feet) (feet/sec) (feet/sec)

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
136.1 1140 5860
137.7 1300 5940
139.3 1370 5920
141.0 1400 5970
142.6 1130 5810
144.3 990 5630
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
1722 990 5460
173.8 1000 5530

Depth V, Vp
(feet) (feet/sec) (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 1060 5320
255.8 980 5190

Table A-7. Boring B-405-DH, S - R1 quality assurance analysis P- and SH-wave data
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Depth V. Vp
(feet) (feettsec) (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 V, V5
(feet) (feet/sec) (feeVsec)

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 V, Vp
(feet) (feet/see) (feet/sec)

421.5 1400 5830
423.1 1190 5780
424.8 1080 5580

426.4 1060 5410
428.1 990 5250
429.7 940 5340
431.3 920 5360
433.0 980 5430
434.6 1080 5430
436.3 11B0 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 V. Vp
(feet) (feetlsec) (feetlsec)

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 1870 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 V. V,
(feet) (feet/sec) (feet/sec)

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

- i - & -

Table A-7, continued. Boring B-405-DH, S - R1 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, R1 - R2 high resolution analysis

and S - R1 quality assurance analysis P- and SH-wave data
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Depth V, IV
(feet) (feet/sec) (feetlsec)

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 5280
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. V"
(feet) (feetlsec) (feet/sac)

90.1 910 5430
91.8 950 5430
93.4 960 5410
95.1 950 5390
96.7 930 5390
98.3 900 5320
100.0 920 5390
101.6 940 5390
103.3 960 5550
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
170.6 1080 5600

Depth V. VP
(feet) (feet/sec) (feet/sec)
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
206.0 1150 5460

- ' -'

Table A-8. Boring B-408-DH, S - R1 quality assurance analysis P- and SH-wave data
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STP COL Boring B-419-DH
Source to Receiver and Receiver to Receiver Analysis

0

20

40

60

80

100

a.uJI
120

140

160

180

200

220

-7-;_, T+ -T 7 .I-• 7 TI I I I I I I I I I I I I I I I

I r : _ I • +I I

-- -I -I' I I

I ... ... __• . •

L I II

-- 7 .-7 -7-N- -- -- arr _ _l-r- I

-a-Source-Near RciveV I II

I I I I II I I I I I I I I l• I I I

- - - - - - - - .. .
jI I I I I •- I I I I I I -

I 1 I I IJ - I I rIII iII I I

4 4 -- 4- -I -I-4I+-

"~~~~~ rI -I -- 1' ' T I . . . .

.- -, , N e a r -F a r R e e v e s V s T '1
-- (-Surc-NarReceivers, Vs

__ erFr Receivers, V s L_ j
-- r-r-t-+- "• •- - -o- -- -Source-Near Re-c-iv......

•"~~A T - _JT

-4 -4 -- -4- 
:-.7,

-" "
~- .1

I I I

, I I I
- I- I "I

i i I IljI

f i I l
- - - - - -- --T i-

I' - I

I I rI

I I

* I

I I I

I I

I I I

I I I I
* - r - cm - - -
* - I*** **.I*** I I

I I I I

I I I I

I T T - - 1-- - - I - -1- -1- - - - -- --

- - -- - - - - - II__ --- - - - - - -
--- - ----------------------------

---- ---------- T - ---------- 17

tI I I I Ii i I I -T I I I

I ~~I I I t I I III I

-- - - -.-._L--- --- _----------- I . ------- I-

I I I I I I I I I I I I I I I I

I I I I I I I I III I I I• I I I I I I I I I I I1 I I• - r - l - l - • - 'I - +I' ?' - " - - P= -- l- --l -l - " - I -- '" -- - I -- - - i- - I -- - I - I .. . I ' -- -- -I - -I --

_ _ ,_L J,_ -1 - ._ _ ,_L. J _. . _1 . _ , _ J_._

0 .1000 2000 3000 4000 5000 6000 7000

VELOCITY (ftls)

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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Depth V. VP
(feet) (feetlsec) (feet/sec)

8.1 490 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. VP
(feet) (feet/sec) (feet/sec)
90.1 940 5600
91.8 930 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
155.8 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

Depth Ve VP
(feet) (feet/sec) (feet/sec)

172.2 980 5530
173.8 980 5480
175.4 1010 5480
177.1 1080 5680
178.7 1100 5530
180.4 1050 5480
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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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 V. V.
(feet) (feet/sec) (feetlsec)
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
19.6 570 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 4960
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
72.1 810 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
85.2 1030 5460
86.9 980 5460

Depth VS VP
(feet) (feetsec) (feet/see)

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 V. VP
(feet) (feetisec) (feetlsec)
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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WELL B-302-DH
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STATE
COUNTY
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Perm. Da.. Elev KB 0.00
Log. Da.. DF 0.00
Drill Datum GL 0.00

DATE 05 Dec 06 05 Dec 06 05 Dec 06
RUN# 2 0 0
TYPE OF LOG ELOG
DEPTH DRILLER 215.00 0.00 0.00
DEPTH LOGGER 218.00 0.00 0.00
LOG DEEPEST 0.00 0.00 0.00
LOG SHALLOW 0.00 0.00 0.00
FLUID IN HOLE DRILLING MUD
SALINITY
DENSITY
LEVEL
MAX TEMP °C 0.00 0.00 0.00
RIG TIME
RECORDED BY R. STELLER
WITNESSED BY

RUN# BIT RECORD CASING RECORD
SIZE FROM TO 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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Perm. Da.. Elev KB 0.00
Log. Da.. DF 0.00
Drill Datum GL 0.00

DATE 08 Dec 06 08 Dec 06 08 Dec 06
RUN# 2 0 0
TYPE OF LOG ELOG
DEPTH DRILLER 90.00 0.00 0.00
DEPTH LOGGER 90.00 0.00 0.00
LOG DEEPEST 90.00 0.00 0.00
LOG SHALLOW 35.00 0.00 0.00
FLUID IN HOLE DRILLING MUD
SALINITY
DENSITY
LEVEL
MAX TEMP 'C 0.00 0.00 0.00
RIG TIME
RECORDED BY R. STELLER
WITNESSED BY

RUN# BIT RECORD CASING RECORD
SIZE FROM TO SIZE WEIGHT FROM TO

2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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COUNTRY
STATE
COUNTY
LAT.:
LONG.:

Perm. Da.. Elev KB 0.00
Log. Da.. DF 0.00
Drill Datum GL 0.00

DATE 19 Dec 06 15 Dec 06 15 Dec 06
RUN# 2 0 0
TYPE OF LOG ELOG
DEPTH DRILLER 618.00 0.00 0.00
DEPTH LOGGER 618.00 0.00 0.00
LOG DEEPEST 618.00 0.00 0.00
LOG SHALLOW- 20.00 0.00 0.00
FLUID IN HOLE DRILLING MUD
SALINITY
DENSITY
LEVEL
MAX TEMP °C 0.00 0.00 0.00
RIG TIME
RECORDED BY R. STELLER
WITNESSED BY

RUN# BIT RECORD CASING RECORD
SIZE FROM TO 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

.ROBERTSON GEOLOGGING TECHNOLOGY
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ROBERTSON
GEOLOGGING

LIMITED B308ELOGUP01

COMPANY GEOVISION OTHER SERVICES
WELL B-319-DH
FIELD
COUNTRY
STATE
COUNTY
LAT.:
LONG.:

Perm. Da.. Elev KB 0.00
Log. Da.. DF 0.00
Drill Datum GL 0.00

DATE 07 Dec 06 05 Dec 06 05 Dec 06
RUN# 2 0 0
TYPE OF LOG ELOG
DEPTH DRILLER 215.00 0.00 0.00
DEPTH LOGGER 215.00 0.00 0.00
LOG DEEPEST 210.00 0.00 0.00
LOG SHALLOW 0.00 0.00 0.00
FLUID IN HOLE DRILLING MUD
SALINITY
DENSITY
LEVEL
MAX TEMP °C 0.00 0.00 0.00
RIG TIME
RECORDED BY R. STELLER
WITNESSED BY

RUN# BIT RECORD CASING RECORD
SIZE FROM TO 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

ROBERTSON GEOLOGGING TECHNOLOGY

REMARKS (C:\Data\PS\STP\B-308-DH 7 December 2006.. q >
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LIMITED B319ELOGUP01

COMPANY GEOVISION OTHER SERVICES
WELL B-319-DH
FIELD
COUNTRY
STATE
COUNTY
LAT.:
LONG.:

Perm. Da.. Elev KB 0.00
Log. Da.. DF 0.00
Drill Datum GL 0.00

DATE 07 Dec 06 05 Dec 06 05 Dec 06
RUN# 2 0 0
TYPE OF LOG CALIPER
DEPTH DRILLER 215.00 0.00 0.00
DEPTH LOGGER 215.00 0.00 0.00
LOG DEEPEST 215.00 0.00 0.00
LOG SHALLOW 41.00 0.00 0.00
FLUID IN HOLE DRILLING MUD
SALINITY
DENSITY
LEVEL
MAX TEMP °C 0.00 0.00 0.00
RIG TIME
RECORDED BY R. STELLER
WITNESSED BY

RUN# BIT RECORD CASING RECORD
SIZE FROM TO 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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GECLOGGING

LIMITED B328ELOGUP01CALUP01

COMPANY GEOVision OTHER SERVICES
WELL B-328-DH
FIELD
COUNTRY
STATE
COUNTY
LAT.:
LONG.:

Perm. Da.. Elev KB 0.00
Log. Da.. DF 0.00
Drill Datum GL 0.00

DATE 08 Nov 06 21 Oct 05 21 Oct 05
RUN# 3 0 0
TYPE OF LOG ELOG, CALl..
DEPTH DRILLER 215.00 0.00 0.00
DEPTH LOGGER 218.00 0.00 0.00
LOG DEEPEST 218.00 0.00 0.00
LOG SHALLOW 0.00 0.00 0.00
FLUID IN HOLE DRILLING MUD
SALINITY
DENSITY
LEVEL
MAX TEMP °C 0.00 0.00 0.00
RIG TIME
RECORDED BY R. STELLER
WITNESSED BY

RUN# BIT RECORD CASING RECORD
SIZE FROM TO SIZE WEIGHT FROM TO

3 4.00 0.00 218.00 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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0-1

orn0(00

(D3
. CD

=rCD

:3

g"13

fi 0~
0

"13

=r.-

o3

M

CD

2-n

MD 0

91 0917
N 0

.01

CD

co
0)
0ý



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 cs0.00 100.00 Depth (ft)

CALP inch
2.00 22.00

SPR Ohm

0.00 50.00

LON Ohm M.
0.00 50.00

SHN Ohm M.
0.00 50.00

0.00

10.00

20.00

30.00

40.00

50.00

60.00

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

...... ......... .". -- ' ........ .... . . ... .. ... ... .. .. .

---- -- --- :-.. . . .... . ...... ....__....-. ........-.... .. .... ... ...... ........ i. ... .... ...... ........ ........

.. . ..i- -T..... .l. .. . . ...... . ... ......... " ............ ........ .... .... .... .......... ............. 1.' ... .. .......... ........ ... ... ....................

...... ... .... .. ... .... .. .... . .... .!. .... .. ........... .- ..... .... ..... ... ... .........

I I

...... ..... .. ...: ... ........... .. ...... ..... . ....... ....... ........ .... .

i i . :I i i

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

•• - _.•___,,____._ ...

.. .... ."-.-'.. ....... .... ............ .......... . ..... -- .... .. -- ----- -- ...... . - -- .-........-- ........-.. . .. ......-..

/J

'M ("In
I -

' i . .... I..... • .. .. ... ................. .. .. .. .. .. .. .. .. .. .. . ... .. .. .. .. ... . ......... ... ' .- ." -. •..- -

STP COL Boring B-328-DH ELOG, Caliper and Gamma rev 2 Sheet 2 of 4

GEOVision Report 6533-01 vol 1 of 2 STP COL Boring Geophysical Logging rev a 2/22/2007 Page 129 of 404



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

Project 5050-06-0496
February 26, 2007

I--.
............ i..! ... _ ..) ........ ........... "..... I ............ ..

80.00

90.00

100.00

110.00

120.00

130.00

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

' ".~' -

...................n... ... . ................ .. ............ .... .. i ......... i ............ i ............ ... .

. .... . .... ... ....... .... ............... ......... .. . ............ ... ....... ... .... ...... i . ...... . . ....... .......... .

.... . ... ...... ....... .. , .... ...... . . . .. ... .. ... ... ... .......... .....

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

. ..... .. .... ..... . .... . . . - -- -.. . ... .- • .. . ... .. _ _. , .•• . . _.. . .:.. .. .... ....... ........... .. . .

..... .. .. ... ...... .. ..........1 -............. . ........... .. .... . . ..... .. .. ........ ........... ............ .....- - ....... " ........ .. ." . .......... ......

i ..... .. .. ....... i - -.. --- ----.... ... T ..... ..-- ........ .... -------- .. ............
.~~~ .i~- - > : .:...... ..... .• - I T i -. • - - 4 . .......... • -i i l ..... . ....-- --

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

....... . ..-.i ............. .... .......... ...... .......

•' ' I -_____

. .. .. .. ... ........ . ........ .... .. .- -.. ....... • ...... .. i..... I........ ... .... . ... .. .. • . ........ .

..-. . ........... ....... ..... . . . . .. .. . . . ..... ..... ...... --- .............- [ .. ......

....@ " = " . . .. .. .. .. . . ..

!; :~. ......................
.. I ........ ............. I ------- ..-. ------- .......

- _ - . ... LI

..,.*' • ,. i i.

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

_ i i . •L._ .......--- ' - F

140.00

150.00

i Fn nnl

STP COL Boring B-328-DH ELOG, Caliper and Gamma rev 2 Sheet 3 of 4

6533-01 vol 1 of 2 STP COL Boring Geophysical Logging rev a 2/22/2007

l ............ i -• ..... . .. ..........

Page 130 of 404GEOVision Report



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

Project 5050-06-0496
February 26, 2007

... . . .. .. ........ . ........ ;__ ....4 f • " -- "•• • -. ............. .: > ' ....................... ........ .
........ ÷ ....... ... ....+ ...- ........... ........... .... .. .. .. ...

. ....... I.... . .. i...... .. ... . ..

.. .. ... I ..... .... .... .... ... .... -.... . .... ..

.. ..... . . ........ t ..... ....... .--, .- .............

.... ....... ,.......i .......... i ........... , +. ....... .. .... ..... .... ................. ."' .......... ........

i ..... -...

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

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

."' - - --:......I....... ....... . ........ ............. .... ........

L + i + +

170.00

180.00

190.00

200.00

210.00

220.00

... ..... . • ,.......... . .. . ..... ....... .......... ....... ...

.. ... ........ ... .1 i; .... ..... ... .... .. ...... ....
........ .... .... ...... ... ..

+ t +/ ,I F+ + , + ++,,+ ,

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

-------.- ..... .... ...... .. ....... ..... ........ ....... ..... ..... . .. ;.... . ..... . _t........ .... ... . .

' + -•;~~....... .... ... ~ ...... . ................... ....... ........ .........
.. ..... ........., ................. • - .. .... .. ...... . ...... .. .......

+.... -
......... ... . ........... ...... ............ ..... ......... ... ... ...... ., .. ............... .. .. ............ ....... ......... ....

- ------- I............ . . I . ..

..-.

1.

L jF I I
.... _ _...... ... ...... .. . T . . . ... . . • ,. . :...... . . . .. .... ... .•. ........ . . ...... .+ - -

NGAM API Cs.
0.00 100.00

SP Millivolt
-100.00 100.00

CNGA API cs

CALP inch
Depth (ft) 2.00 22.00

0.00 100.00

SPR Ohm
0.00 50.00

LON Ohm M.
0.00 50.00

SHN Ohm M.
0.00 50.00

STP COL Boring B-328-DH ELOG, Caliper and Gamma rev 2 Sheet 4 of 4

GEOVision Report 6533-01 vol 1 of 2 STP COL Boring Geophysical Logging rev a 2/22t2007 Page 131 of 404



G)
m
0

C1

CD
*0

0)

0)

01

o.)

0

0R.-u

co

0

CD0

0
cc

(a

5"
M

w

CD

0

o
0

0
r,

CU

0

cu

m
C-
0

p
CA

(D
CA

0.

STP COL

ROBERTSON
GEOLOGGING

LIMITED B402ELOGUP01

COMPANY GEOVISION OTHER SERVICES
WELL B-402-DH
FIELD
COUNTRY
STATE
COUNTY
LAT.:
LONG.:

Perm. Da.. Elev KB 0.00
Log. Da.. DF 0.00
Drill Datum GL 0.00

DATE 06 Dec 06 05 Dec 06 05 Dec 06
RUN# 2 0 0
TYPE OF LOG CAL
DEPTH DRILLER 215.00 0.00 0.00
DEPTH LOGGER 215.00 0.00 0.00
LOG DEEPEST 215.00 0.00 0.00
LOG SHALLOW 39.00 0.00 0.00
FLUID IN HOLE DRILLING MUD
SALINITY
DENSITY
LEVEL
MAX TEMP °C 0.00 0.00 0.00
RIG TIME
RECORDED BY R. STELLER
WITNESSED BY

RUN# BIT RECORD CASING RECORD
SIZE FROM TO 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

ROBERTSON GEOLOGGING TECHNOLOGY

REMARKS (C:\Data\PS\STP\B-402-DH 6 December 2006.. H>
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ASTPCOL

ROBERTSON
GEOLOGGING

LIMITED B405ELOGUP02

COMPANY GEOVision OTHER SERVICES
WELL B-405-DH
FIELD
COUNTRY
STATE
COUNTY
LAT.:
LONG.:

Perm. Da.. Elev KB 0.00
Log. Da.. DF 0.00
Drill Datum GL 0.00

DATE 08 Nov 06 21 Oct 05 21 Oct 05
RUN# 2 0 0
TYPE OF LOG ELOG
DEPTH DRILLER 120.00 0.00 0.00
DEPTH LOGGER 120.00 0.00 0.00
LOG DEEPEST 120.00 0.00 0.00
LOG SHALLOW 20.00 0.00 0.00
FLUID IN HOLE DRILLING MUD
SALINITY
DENSITY
LEVEL
MAX TEMP °C 0.00 0.00 0.00
RIG TIME
RECORDED BY R. STELLER
WITNESSED BY

RUN# BIT RECORD CASING RECORD
SIZE FROM TO SIZE WEIGHT FROM TO

2 4.00 0.00 120.00 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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ASTP COL

ROBERTSON
GEOLOGGING

LIMITED B405ELOGUP01

COMPANY GEOVision OTHER SERVICES
WELL B-405-DH
FIELD
COUNTRY
STATE
COUNTY
LAT.:
LONG.:

Perm. Da.. Elev KB 0.00
Log. Da.. DF 0.00
Drill Datum GL 0.00

DATE 07 Nov 06 21 Oct 05 21 Oct 05
RUN# 3 0 0
TYPE OF LOG ELOG
DEPTH DRILLER 618.00 0.00 0.00
DEPTH LOGGER 618.00 0.00 0.00
LOG DEEPEST 618.00 0.00 0.00
LOG SHALLOW 30.00 0.00 0.00
FLUID IN HOLE DRILLING MUD
SALINITY
DENSITY
LEVEL
MAX TEMP °C 0.00 0.00 0.00
RIG TIME
RECORDED BY R. STELLER
WITNESSED BY

RUN# BIT RECORD CASING RECORD
SIZE FROM TO SIZE WEIGHT FROM TO

3 4.00 0.00 618.00 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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LIMITED B408ELOGUP01CALUP01

COMPANY GEOVision OTHER SERVICES
WELL B-408-DH
FIELD
COUNTRY
STATE
COUNTY
LAT.:
LONG.:

Perm. Da.. Elev KB 0.00
Log. Da.. DF 0.00
Drill Datum GL 0.00

DATE 09 Nov 06 21 Oct 05 21 Oct 05
RUN# 1 0 0
TYPE OF LOG ELOG, CALL..
DEPTH DRILLER 215.00 0.00 0.00
DEPTH LOGGER 215.00 0.0Q 0.00
LOG DEEPEST 215.00 0.00 0.00
LOG SHALLOW 0.00 0.00 0.00
FLUID IN HOLE DRILLING MUD
SALINITY
DENSITY
LEVEL
MAX TEMP °C 0.00 0.00 0.00
RIG TIME
RECORDED BY R. STELLER
WITNESSED BY

RUN# BIT RECORD CASING RECORD
SIZE FROM TO SIZE WEIGHT FROM TO

1 4.00 0.00 215.00 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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LIMITED B419ELOGUP01

COMPANY GeoVision OTHER SERVICES
WELL B-419-DH
FIELD
COUNTRY
STATE
COUNTY
LAT.:
LONG.:

Perm. Da.. Elev KB 0.00
Log. Da.. DF 0.00
Drill Datum GL 0.00

DATE 04 Dec 06 01 Oct 06 01 Oct 06
RUN# 2 0 0
TYPE OF LOG ELOG
DEPTH DRILLER 215.00 0.00 0.00
DEPTH LOGGER 0.00 0.00 0.00
LOG DEEPEST 215.00 0.00 0.00
LOG SHALLOW 0.00 0.00 0.00
FLUID IN HOLE DRILLING MUD
SALINITY
DENSITY
LEVEL
MAX TEMP °C 0.00 0.00 0.00
RIG TIME
RECORDED BY R.STELLER
WITNESSED BY

RUN# BIT RECORD CASING RECORD
SIZE FROM TO 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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LIMITED B426ELOGUP01

COMPANY GEOVISION OTHER SERVICES
WELL B-428-DH
FIELD
COUNTRY
STATE
COUNTY
LAT.:
LONG.:

Perm. Da.. Elev KB 0.00
Log. Da.. DF 0.00
Drill Datum GL 0.00

ROBERTSON GEOLOGGING TECHNOLOGY

REMARKS (C:\Data\PS\STP\B-428-DH 5 December 2006.. "I>
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RUN#
TYPE OF LOG
DEPTH DRILLER
DEPTH LOGGER
LOG DEEPEST
LOG SHALLOW
FLUID IN HOLE
SALINITY
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RIG TIME
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NGAM API Cs. CALP Inch
0.00 100.00 2.00 22.00

SP Millivolt
-50.00 150.00

CGAM API Cs..0.00 100.00 Depth (ft)

SHN Ohm M.
0.00 50.00

LON Ohm M.
0.00 50.00

SPIR Ohm0.00 50.00

0.00

10.00

20.00

30.00

40.00

50.00

------.. i -- -..... --...- - - ----• L... . .

... .. .. .. . .... ............. .. .. .............. ... ......... ............... •.. ... . ...... .......................... ......... ...

.1

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

L -, --I-----------

...... .... . .......... .... ..... .... ...... ........... .. ._. ......... r ....... -.. ... ........

• • . --L • ... .- -- - -. .... - . --............ .- .--.- ....... ..... i ..... .-- -[.. ..... ! ........ - . ..

.. ..... . -•• , \ •;•o.. ........ -],.. -...........- ........................ ..i ..................... ... ........ .. .... ........4................

60.00
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170.00

180.00

190.00

200.00

210.00

0.00 100.00 Depth (it) 2.00 22.00

SP Millivolt SHN Ohm M.
-50.00 150.00 0.00 50.00

CGAM API Cs. LON Ohm M.
0.00 100.00 0.00 50.00

SPR Ohm
0.00 50.00
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APPENDIX C

BORING GEOPHYSICAL LOGGING

SYSTEMS - NIST TRACEABLE CALIBRATION

PROCEDURES AND CALIBRATION RECORDS
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CALIBRATION PROCEDURE FOR

GEOVision SEISMIC RECORDER/LOGGER

Reviewed 4/6/06

Objective

The timing/sampling accuracy of seismic recorders or data. loggers is required for
several GEOVision field procedures including Seismic Refraction, Downhole Seismic
Velocity Logging, and P-S Suspension Logging. This procedure describes the method
for measuring the timing accuracy of a seismic data logger, such as the OYO Model
170, OYO/Robertson Model 3403, Geometrics Strataview or Geometrics Geode. The
objective of this procedure is to verify that the timing accuracy of the recorder is
accurate to within 1%.

Frequency of Calibration

The calibration of each GEOVision seismic data logger is twelve (12).months. In the
case of rented seismic data loggers, calibration must be performed prior to use.

Test Equipment Required

The following equipment is required. Item #2 must have current NIST traceable
calibration.

1. Function generator, Krohn Hite 5400B or equivalent

2. Frequency counter, HP 5315A or equivalent

3. Test cables, from item 1 to item 2, and from item 1 to subject data logger.

Procedure

This procedure is designed to be performed using the accompanying Seismograph
Calibration Data Sheet with the same revision number. All data must be entered and
the procedure signed by the technician performing the test.

1. Record all identification data on the form provided.

2. Connect function generator to data logger (such as OYO Model 170) using test
cable

3. Connect the function generator to the frequency counter using test cable.

V . ,Seismic Recorder/Logger Calibration ProcedureGE ~l~i~~vzRevision 1.30 Pagel1
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4. Set up generator to produce a 100.0 Hz, 0.25 volt (amplitude is approximate, modify
as necessary to yield less than full scale waveforms on logger display) peak square
wave or sine wave. Verify frequency using the counter and initial space on the data
sheet.

5. Initialize data logger and record a data record of at least 0.1 second using a 100
microsecond or less sample period.

6. Measure the recorded square wave frequency by measuring the duration of 9 cycles
of data. This measurement can be made using the data logger display device, or by
printing out a paper tape. If a paper tape can be printed, the resulting printout must
be attached to this procedure. Record the data in the space provided.

7. Repeat steps 5 and 6 three more times using separate files.

Criteria

The duration" for 9 cycles in any file must be 90.0 milliseconds plus or minus 0.9
milliseconds, corresponding to an average frequency for the nine cycles of 100.0 Hz.
plus or minus 1 Hz (obtained by dividing 9 cycles by the duration in milliseconds).

If the results are outside this range, the data logger must be marked with a GEOVision
REJECT tag until it can be repaired and retested.

If results are acceptable affix label indicating the initials of the person performing the
calibration, the date of calibration, and the due date for the next calibration (12 months).

Procedure Approval

Approved by:

John G. Diehl

Nam•

Signa•

Client Approval (if required):

Name

President

Title

April 6, 2006

Date

Title

DateSignature

d" UE Seismic Recorder/Logger Calibration ProcedureG E Y~z 'iŽ,iRevision 1.30 Page 2
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[D~SGNEsr
N' ROLOGY

"E.EIlm?.,:RD. . ; )2}i:

50120

Calibration Report
GEOVision Geophysical Services

1151 Pomona Road, UrnitP
Corona, CA 92882
P.O. No.: 6162-060414ý01

Manufacturer:
.Model Number
Description-
Asset Number:
Serial Number:

Oyq
3403
Unit, Suspension Telemetry,
160023.
160023

Calibration Date:
Calibration Due Date:
Calibration Interval:.
Condition As Found:
Condition As Left:

04/2112006.
04121V2007
1.2 Months
In Tolerance
In Tolerance

Remiarks
The UJUT (unit under test) was calibrated using the customer's procedur. The:urrT was operated by the customers pesonneland data
co llction was observed by SCE personrine The UUT win§found to be in,ttierancdo0 ctistomer supplied speoitications. "e refere nc
standards used are inhcopliance with fSO/fEC 1.7025f:1999 and Iibaratwry accreditationi citeria established by NISTINVLAP under the speafic
scope of accreditation for lab code, 10504-0 Frquenciy is accredited.
.Please see attched data.

Standards Utilized

iS1-0122 Helet'!......t. Packard - 5335A.PT.010.203040 C ounter, Universal ... 1210912005..
S1403355 'Hewlett Packard z35 OP 0 0 eeatr ucin yneserI10205 10300
S1-03686 Fluke.. .... 910 Standard, Frequency, Controlled, Gps 01620 111200?

.procedure:
Temperature:
uiumiditY:
TestNo..:

Customer
230 C
40% RH
50.1203

Y .. ~~t wer:

Branson. CraigtA Metrologist 71 4-895-07.14
.... I .h o ..... . ...

This report may not be reproduced, except in-full, without written;permnission of this.jaboratory. This .eportmay not ,be used to claim
product endorsement by NVLAP-or any agency ofthe US Government. The resultsstated in this report relate only lo the items
tested or calibrated. Measurements reported herein are traceable to'Sl units via national standards maintained by NIST and were
performed in compliance with MIL-STD-45662A, ANSI/NCSL Z540-1-1994. 1OCFR50, Appendix.Band ISO 9002-94,

Prge 1 of 2
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geophyi.9 services

SEISMOGRAPH CALIBRATION DATA SHEET REV 4/6/06

INSTRUMENT DATA
SYSTEM MFR: OYO
SERIAL NO.: 160023
BY: ROBERT STELLER

COUNTER MFR: HEWLETT PACKARD
SERIAL NO.: 2626A09881
BY: SCE #S1-01252

FCTN GEN MFR: HEWLETT PACKARD
SERIAL NO.: 2847A14447
BY: SCE #S1-03355

SYSTEM SETTINGS:
GAIN:
FILTER:
RANGE:
DELAY:
STACK: I (STD)
PULSE:
DISPLAY:
SYSTEM: DATE = CORRECT DATE & TIME

MODEL NO.:
CALIBRATION DATE:
DUE DATE:

MODEL NO.:
CALIBRATION DATE:
DUE DATE:

MODEL NO.:
CALIBRATION DATE:
DUE DATE:

3403
4121/2006
4121/2007

5335A
12/9/2005
6/9/2006

3325B
11/3/2005
11/3/2006

2
10 KHZ
100 MILLISEC, 100 MICROSECOND SAMPLE RATE

0
1

1.6
NA
4/2112006, 11:07AM

PROCEDURE:
SET FREQUENCY TO 100.0HZ SQUAREWAVE WITH AMPLITUDE APPROXIMATELY
0.25 VOLT PEAK. RECORD BOTH ON DISK AND PAPER TAPE, IF AVAILABLE. ANALYZE

AND PRINT WAVEFORMS FROM ANALYSIS UTILITY. ATTACH PAPER COPIES OF PRINTOUT

AND PAPER TAPES, IF AVAILABLE, TO THIS FORM. AVERAGE FREQUENCY MUST BE

BETWEEN 99.0 AND 101.0 HZ.

AS FOUND 100.0 AS LEFT 100.0

WAVEFORM FILE NO FREQUENCY TIME FOR TIME FOR TIME FOR 9 AVERAGE
9 CYCLES 9 CYCLES CYCLES FREQ.

Hn Hr V

SQUARE 305 100.0 90.0 90.0 90.0 100.0

SQUARE 306 100.0 90.0 90.0 90.0 100.0

SINE 307 100.0 90.0 90.0 90.0 100.0

SINE 308 100.0 90.1 90.0 90.0 100.0

CALIBRATED BY: ROBERT STELLER 4/21/2006
NAME DATE SIGNATURE

Seismic recorder/Logger Calibration Data Sheet Rev 1.30 4-6-06
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I S OrN ESp

r. ETO O¥

1111 II~ih~f5i2 0 lllllll501•204

Calibration Report

GEOVision Geophysical Services
1151 .Pomona Road, Unit P

Corona, CA 92882
PO. No.,,6162-060.414-01

Manufacturer:
Model Number:
Description:
Asset Number.
Serial Number:

Oyo
3403unit.Suspension Telemetry.

160024
160024

Calibration.Date: 04/2,172006
Calbfration Due Date: 0211/2007
Calibration-Interval: 12 Months
Condition As~Found: In Tolerance
Condition As: Left In Tolerance

Remarks:
Fihe UUT(unit :under let) wias.calibratedusing'the.custo•er's proc•eidre. The UUT was operated by the.eustnmes er-onnel and data
o~le..eti~n w observed by SCE.person~nel. T'theUUr was found tobe in tolerafice to customer supplied speeiicalions. Thereferýenestandar'ds used a.,'e.n .compliance W,;bbl ISO;,IEC .1705: 1999 and :laboratoryaccregdiration criteria: establishe'd 1I,7yNIST/NVLAP under thre .specilic

•scopeof acreditation for lab code 1605.140. Frequency. is accredited.
Please seeatmtahed.6dat.

Standards Utilized

TS1-01252 Hewlett Packtard __5335A OPT 01.0,203040 o Untr.Uiversal 12M/092005 06/09/2006:• .• .• :..: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ....... .......... :o ... p _.... ... . . o_ oJ ,o3 Fo r ru _', L . :. -....... .: .. .. ...... ... ...... ... ............... ....
S1-03355 - Hewlett Packard .3325B OPT 001. 002: .GeeratorqFitnctlon, Synthesizer 1:1/0312005 1 110312006...-. 36- 6 .u 910 Standard. .............. C".-....... ....... ....... ..... 1...............1 .. 6/200.

ýPr
Tei
liu
Tes

• . • ...

)ce(Jure: Customer b"l~r- me ~ ~:~ u t~v~Rvee
mperature: 23'RC
midity: 40% RH Metrolo'his
t..No.: 501204 l3nson. Crai A: . ..714'-0714'

This report may notbetreproduced, except in 1ull, ;without written permission of this. laboratory. ThisreplOrt may not be:used to claitr
product endorsement by NVLAP or any agency.of the US Government. The results'stated in this report relate.onlylo the Items
tested or calibrated, Measurements reported herein are traceable to SI units via national standards maintained by NIST and were
performed in compliance with MIL-STD-45562A, ANSI/NCSL.Z540-1-1.994., 10CFR50, Appendix B, and, ISO 9002-94.

:Page 1• of 2
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GE7 OF z

geophysical services

SEISMOGRAPH CALIBRATION DATA SHEET REV 416106

INSTRUMENT DATA
SYSTEM MFR: OYO MODEL NO.:
SERIAL NO.: 160024 CALIBRATION DATE:
BY: ROBERT STELLER DUE DATE:

COUNTER MFR: HEWLETT PACKARD MODEL NO.:
SERIAL NO.: 2626A09881 CALIBRATION DATE:
BY: SCE #S1-01252 DUE DATE:

FCTN GEN MFR: HEWLETT PACKARD MODEL NO.:
SERIAL NO.: 2847A14447 CALIBRATION DATE:
BY: SCE #S1-03355 DUE DATE:

SYSTEM SETTINGS:

3403
4/21/2006
4/21/2007

5335A
12/9/2005
6/9/2006

3325B
11/3/2005
11/3/2006

GAIN: 2
FILTER: 10 KHZ
RANGE: 100 MILLISEC, 100 N
DELAY: 0
STACK: 1 (STD) 1
PULSE: 1.6
DISPLAY: NA
SYSTEM: DATE = CORRECT DATE & TIME 4/21/2006, 11:30AM

IICROSECOND SAMPLE RATE

PROCEDURE:
SET FREQUENCY TO 100.0HZ SQUAREWAVE WITH AMPLITUDE APPROXIMATELY
0.25 VOLT PEAK. RECORD BOTH ON DISK AND PAPER TAPE, IF AVAILABLE. ANALYZE
AND PRINT WAVEFORMS FROM ANALYSIS UTILITY. ATTACH PAPER COPIES OF PRINTOUT
AND PAPER TAPES, IF AVAILABLE, TO THIS FORM. AVERAGE FREQUENCY MUST BE
BETWEEN 99.0 AND 101.0 HZ.

AS FOUND 100.0 AS LEFT 100.0

WAVEFORM FILE NO FREQUENCY TIME FOR TIME FOR TIME FOR 9 AVERAGE
9 CYCLES 9 CYCLES CYCLES FREQ.

Hn Hr V
SQUARE 401 100.0 90.0 90.0 90.0 100.0
SQUARE 402 100.0 90.0 90.0 90.0 . 100.0
SINE 403 100.0 89.9 90.0 90.1 100.0

ISINE 404 100.0 90.0 90.1 90.1 99.9

CALIBRATED BY: ROBERT STELLER 4121/2006 " 2L4) "e.-'"
NAME DATE SIGNATURE

Seismic recorder/Logger Calibration Data Sheet Rev 1.30 4-6-06
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National Voluntary
Laboratory Accreditation Program

SCOPE OF ACCREDITATION TO ISO/IEC 17025:1999

Southern California Edison Company
7300 Fenwiek Lane

Westminster, CA 92683
Ms. Jennifer E. Smith

Phone: 714-895-0133 Fax: 714-895r0781
E-mail: JenniferSmith@sce.com

URL: http://www.edisonnietrology.com

CALIBRATION LABORATORIES NVLAP LAB CODE 105014-0

NVLAP Code: 20/AO1

DIMENSIONAL

NVLAP Code: 20/D03
Gage Blocks

Nondnal Length in in

0.01 to < 0.05
0.05 to < 0.1
0 0.lto< 1.0
1.0
2.0
3.0
4.0
5.0
6.0.
7.0
8.0

10.0
12.0
16.0
20.0

ANSINCSL Z540-1-1994; Part 1 Compliant

Best Uncertaint () in in hote

1.9
1.7

• 1.2

1.4
1.8
2.2
2.9
5,4

.5.6

6.0
6.8
7.2
8.1
9,4

2006-04-01 through- 2007-03-31

Effective dates For the National Institute of Standards and Technology

Page 1 of 8 NVLAP-018 (REV. 2004.10-31)
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-National Voluntary
__ ..... _' Laboratory Accreditation Program

0"41Efl Ot ~

CALIBRATION LABORATORIES

Nominal Length in mm

0.5 to < 1,0
1.0to <2.5
2.5 to < 25.0

25.0
-50,0'
75.0

1.00.0

NVLAP LAB CODE 105014-0

Best Uncertainty (:I) in nm Iol I

52
44
39
44
47
60
80

NTLAPCode: 20/Dl)1
Spherical Diameter; Ring Gages

Range In Inches

0.040 to 0.825
> 0.825 to 1,510
> 1.510 to 2.510
> 2;510 to 4.410
> 4.510to 6.510
> 6'510 ta9.010
> 9.010 to 12.010

> 12,010 to 13.25

Best Uncertaint (y In pin nw'

7.
8

12
.14

16
19
31

Remarks

Comparison to gage-blocks
Comparison, to gage blocks
Comparison to gage blocks.
Comparison to gage blocks
Comparison to gage blocks
Comparison to gage blocks'
Comparison to gage blocks
Comparison to. gage blocks

ELECTROMAGNETICS - DC/LOW FREQUENCY

NVLAP Code: 20/E02
AC Current*

.Rang

10 mA
20 mA
30 mA
50 mA
100 mA

Best Uncertainty (:-) In ppm '
Frequency in Hz

io

270
270
270
286
270

190

199
199
199

208
199

40

127
127
127
141
127

400 to lO k

116
116
116
130
116.

2006-04-01 through 2007-03-31

For the National institute of Standards and TechnologyEffective dates

Page 2 of 8 NVLAP-016 (REV. 2004-10-1)
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National Voluntary
_Laboratory Accreditation Program

CALIBRATION LABORATORIES .NVLAP LAB CODE 105014-0 '

200 mA
300 mA
500 mA

1A

2A
3A

5A

10A

10

270

10
271
271

10

286

11
273

270
270
270

20
199

20

200
200

20
*209'

20
233

40
127

40

129
* 129

40

142

40

'132

199 127
199 127
208 141

400 to 5 k 10k
116 130

400 to 10 k
118
118

116
116
130

400 to 5 k
132

400
121

10k
148.

1k

121

5k
143

10k
143

400 to lO k
14420A

NVLAP Code, 20/E05
DC Current

Range

10 nA
100nA
IpA
10LpA
100 LA
imA

10mA
100 mA
IA
10A
30A

Best Uncertainty (1) In ppm vee 1

2,9
2.3
2.0
2.0
2.0
1.9
1.9
1.9

.10.4,
10.4
20.6

2006-04-01 through 2007-03-31.

Effective dates For the Nlatfonat InstItute of Standards and Technology

Page 3 of 8 NVLAP-018 (REV. 2O04.1o-I]
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* 'ui®F National Voluntary
LLaboratory Accreditation Program

CALIBRATION LABORATORIES NVLAP LAB CODE 105014-0

DC Resistance

Nominal Value In 92 Best Uncertainty (:) in ppmn '

lO0
lm

lOin
100 mn
1

10
..25

100
1k
10k
100 k
IM
I0 M
looM

NVLAP Code: W0/E06
DC Voltage

8.20
5.50
3.70
2.10
0.40
0.40
0.50
0.50
0,50'
0.50
1.50
2,30
3,30.
4,00

Remarks

Automated DC Resistance Calibration System
Automated DC Resistance Calibration System
Automated DC Resistance Calibration System
Automated DC Resistance Calibration System
Automated DC ResistanceCalibration System
Automated DC.Resistance Calibration System
Automated DC Resistance Calibration System
Automated.DC Resistance Calibration System
Automated DC Resistance Calibration System
Automated DC Resistance Calibration System
Automated DC Resistance Calibration System
Automated DC Resistance Calibration System
Automated DC Resistance Calibration System
Automated'DC Resistance Calibration System

Range

1,018 V
10.00 V
1, 000 V
I mV to 100 mV

100 mV

1,OV

Best Uncertainty (i-) In ppm nua 1J.2

0.80
0.20
0.80

1 ,3 note 6

037

0.3

Remarks

Automated DC Calibration System
Automated DC Calibration System
Automated DC Calibration System
Ratiometric Measurement Techniques
performed by voltage transfer utilizing a high
precision voltage
Ratiometric Measurement Techniques
performed by voltage transfer utilizing a high
precision voltage
Ratiometric Measurement Techniques
performed by voltage transfer utilizing a high
precision voltage

2006-04-01 through 2007-03-31

Effective dates For the National Institute of Staildards and Technology

Page 4 of 8 NVL-01A8 (REV. 204-10-31)
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0National Voluntary O

Laboratory Accreditation Program j

CALIBRATION LABORATORIES

10.0 V 0.3

20.0 V

100.0 V

1000.0 V

0.5

NVLAP LAB CODE 105014-0

Ratiometric Measurement Techniques
performed by voltage transfer utilizing a high
precision voltage
Ratiornetric Measurement Techniques
performed by voltage transfer utilizing a high
precision voltage
Ratiometric Measurement Techniques
performed by voltage transfer utilizing a high
precision voltage
Ratiometric Measurement Teehniquas
performed by voltage transfer utilizing a high
precision voltage

0.3

0.7

* NVLAP Code: 20/E09
LF AC Voltage

Range 10

2 mV .448

lOMV 119

20 mV 83
30 mV 134

100 mV 36

190 mV 36

300 inV 46

I V 120

1.9 V 36

3 V 26

b0V 20

19 V 26

30V 30

100V 140

190 V 47

300V

Soo V

20 40

912 889

230 102

70 67

111 80

72 23

31 22

61 30

36 18

22' 22

34 Z
42 19

23 20

37 26

46 20

27 20

37

33

Best Unwertainty (:) ln ppm now 14,4.
Frequency in Hz

100 lk 10k 2#k 50k 100k 300k 5OOk 800k IM

969 379 865 1073 405 1.131 1265 2116 2595 2938
177. 245 169 180 220 343 243 676 425 488
67 66 76 76 165 261 361 521 372 442
78 62 63 71 133 219 345 535 688 791
42 34 35 34. 43 77 169 220 287 225
20 21 26. 21 42 80 136 124 264 215

32 34 19 28 36 59 116 143 189 205
10 13 12 11 25 14 87 102 104 98
9 9 9 8 18 11 94 101 85 89

17 14 14 13 27 14 100 108 95 97
10 10 9 10 111 16 80 100 111 100
11 9' 9 10 11 16 98 109 82 82
19 15 16. 19 37 44 118

16 15 19 11 40 22

20 13 13 13 41 .26
29 18 27 22 29 46
25 17 20 19 38 52

For the National Institute of Standards and Technology

NVLAP-O1S (REV. 204-1091)

2006-04-01 through 20(

Effective dates
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National Voluntary
Laboratory Accreditation Program

Too 1,

CALIBRATION LABORATORIES NVLAP LAB CODE 105014-0

700 V

1000 V

29 23
22 23-

18

21
17
'9

19 44

22

54

TIME AND FREQUENCY

NVLAP Code: 20/FOI
Frequency Dissemination

Range

10 MHz

Best Uncertainty (.• Jot• I

1.2 x 10"12
Remarks

GPS Receiver

MECHANICAL

NVLAP Code: 20/M05
Flow Rate,.

Nominal Flow Rate

(0.8 -to 30) L/s
(0.1 to 800) mL/s
(0.006 to 0.1) nL/s

NVLAP Code: 20/M06
Force

Best Uncertainty (:h) in percent JW• J,

0.3'
0.4
0.7

Nominal Force in. lb

2 to 200
* 200 to 300
* 300 to 500
* 500 to 1000
> 1000 to 2000
>*2000 to 5000
> 5000 to 10 000
> 10 000 to 20 000
* >20 000to35000
* 35 000 to 50 000

2006-04-01 through 2007-03-31

Effectfve dates

Best Uncertainty (=) .' Remarks

0.025 % Dead Weight
0.086 lb Proving Ring
0.14 lb Proving Ring
0.28 lb Proving Ring
0.55 lb Proving Ring
0.84 lb Proving Ring
1.7 lb Proving Ring
5.5 lb Proving Ring
5.8 lb Proving Ring

13 lb Proving Ring

For the National Institute of Standards and. Technology

Page 6 of 8 NVI.AP,01S (REV. 2004-10-31)
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/ National Voluntary
_________ Laboratory Accreditation Program

0049

~ *

CALIBRATION LABORATORIES NVLAP LAB'CODE 105014-0

* 50 000 to 60 000
> 60 000to 100 000
> 100 000 to 300 000

NVLAP. Code: 20/M08
Mass

16 lb
26 lb

113 lb.

Proving Ring
* Proving Ring
Proving Ring

Range

10 kg
5 kg
3 kg
2kg
1 kg
500 g
300 g
200 g
100 g
50 g
30 g
20 g
lOg
5g
3g
2g
Ig
500 mg
300 mg
200 mg
100 mg
50 mg
30 mg
20 mg
10 mg
5 Mg
3 mg

Best Uncertainty (1) in mg ,,0-, 2

2.3"
0.93
0.65
0.43.
0.052
-.0.043
0.041
0.034
0.020
0.013
0.013
0.0095
0.0073
0,0048
0,0038
0.0029
0.0030
0.0017
0.0013
0,0010
0.0009
0.0007
0.0007
0.6005
0.0005
0'0006
0,0006

Remarks

Echelon I
Echelon I
Echelon I
Echelon I
Echelon I
Echelon I
Echelon I
Echelon I
Echelon I
Echelon I
Echelon I
Echelon I
Echelon I
Echelon I
Echelon I
Echelon I
Echelon I
Echelon I
Echelon I
Echelon I
Echelon I
Echelon I
Echelon I
Echelon I
Echelon I
Echelon I
Echelon I

2006-04-01 through 2007-03-31

Effective dates For the National Institute of Standards and Technology

Page.7 of 8 NVMIAP-8 (REV. 2004-10-31)
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CALIBRATION LABORATORIES NVLAP LAB CODE 105014-0

2 mg
1 mg

30kg
20 kg

0.0005
0.0005

56
22

Echelon I
Echelon I

Echelon II
Echelon HI

THERMODYNAMIC

NVLAP Code. 20/TOS
Pressure

Range

> 1.5 to 50
>50 to 1450
> 1450 to 16 000

> 1000to 10 000.
>10 000 to 30 000:
> 30.000 to 50 000

Best Unceriainty (4 in ppm"°tD I

20.
45
90

Remarks

Gas
.Gas
Gas

60
110
210

Oil
0tl
Oil

1. Represents an expanded uncertainiy using a coverage factor, k = 2, at an approximate level of confidence
of 95 %,

2. Approximate value. Actual value determined by the test statistics.
3. All ACV measurements performed via AC/DC transfer system.
4. Uncertainties listed are representative of the laboratory's accredited capabilities within the stated ranges.

Accreditation is not limited to only those fixed values shown.
5. Dependenth-pon principle of operation of device being calibrated and its performance relative to

standards at the time of the test.
6. The equation: uncert. =(A + B/mVDC2)t ' (where A= 0.16 and B = 0.013333) is provided in order for

potential customers to calculate appr6ximate uncertainties for values down to 1 mV, Example:
uncertainty at 1 mVDC would calculate to approximately :1 15.47 ppm.

•7. The laboratory maintains Echelon 11 capability for ranges 20 kg to 1 mg and separate Echelon Ml for all
ranges.

8' Avoirdupois mass calibration services are available by comparison to equivalent metric standards.
Uncertainties may be appropriately larger.

2006-04-01 through.2007-03-31

Effective dates For the National Institute of Standards -and Technology'

Page 8 of 8 NVLAP.018 (REV. 2004-1 031)
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Calibration Rep ar

Customer; GEOVISION
'Corona CA92S8 .. .. C

~umenz: Ca1Lp z~ a1btJiozn Plate

3 V -- 9 Robrtsp e~o Lo-liag srial#,ý 201
mode- Oet9 -oa~i~>:. .:.ust Ctr2f;

Re~ ... ~. ..:. Department:

W ork Perffý-wmad; inspected, cJlaanTed,? d ~calibrated.
?,art~s Repl~Ctcd- None

Cslibi-at~ion: condtion ae Peceiv.ed, 'In t~o2erande
calibhrL:i= ~Ccdi tior as Returned; In tolerance

AcU E1 Values (inch4 es'ie

31 3 V
CIO 7.9 9S

a.. -q

Project 5050-06-0496
February 26, 2007

ii:7
L .25384

.11

un ntdth-werPs/ai crit-eria is iaasd 01'!

i:;~s r0c.iv~ed coýmply ~.ItSO ISO, , 99, IS 0 1 20P 1) P QM r ev 3
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GEOVision Borehole Geophysics depth wheel verification

Performed by Robert Steller on September 23, 2006

Depth reading in #1 Depth reading out Depth reading in #2
Depth wheel 100.1' feet 99.95 feet 100.05 feet
S/N 101 (30.51 m) (30.46 m) (30.50 m)
500 pulse/revolution
Circumference = 983mm
(3225.07 millifeet)

Depth wheel 100.00 feet 100.05 feet 100.00 feet
S/N 102 (30.48) m (30.50 m) (30.48) m
500 pulse/revolution
Circumference = 994mm
(3261.15 millifeet)

Aries winch 100.05 feet 100.05 feet 100.00 feet
200 pulse/revolution (30.50) m (30.50 m) (30.48) m
Circumference = 305.9mm
(1003.51 millifeet)

Depth wheel
S/N 103
500 pulse/revolution
Circumference 1000rmm
(3.281 feet)

Comprobe winch
500 pulse/revolution
Circumference = 1000mm
(3.281 feet)

All measurements taken with a Stanley 100ft flexible stainless steel tape model number 34-130, and a
Keeson 300 foot fiberglass tape, both marked in feet, inches and 1/8ths of inches. Enough cable was
spooled off of the winch to allow the cable and tape measures to be laid flat on the parking lot surface side-
by-side. A permanent marker was used to mark a 100.0 foot interval on the cable, and the marks'were also
tagged with electrical tape for visibility. The cable was then spooled back onto the winch. When the first
mark was at the top of the measuring wheel, a matching permanent mark was placed, and the recording
system (Robertson Micrologger) was set to 0.0 feet depth. The cable was spooled in to the second mark,
and the distance was recorded. The recording system was set to 0.0 feet again, and the cable spooled out to
the first mark again, and the'distance was recorded. The process was repeated one more time to spool the
cable back onto the winch, and the distance was recorded.

Estimated accuracy is of these measurements is +/- 0.1 foot or +/- 0.03m.
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GEOVision Suspension PS probe Receiver 1-Receiver 2 (R1-R2)
spacing verification

Performed by Robert Steller on September 23, 2006

R2 center to RI R2 center to R1 RI bottom to source center hanging
center hanging center hanging submerged with im isolation tube
dry submerged S/N 280068

Receiver S/N 40.2in 40.Oin 76.Oin
30086 1.02m 1.02m 1.93m

Receiver S/N 39.8in 39.6in 75.7in
20042 1.01m 1.01m 1.92m

Receiver S/N 40.2in 40.Oin 76.Oin
12008 1.02m 1.02m 1.93m

All measurements taken with a Lufkin 3.7m flexible steel tape model number HV1034DM, marked in mm
and 1 0 0 ah of feet. Probe suspended in 3-inch diameter clear PVC pipe, using chain clamp placed between
bottom and center of Receiver 2 hard section (See Figure). Probe "bounced" to establish unrestricted
hanging length before measurement. Probe allowed to relax for 5 minutes prior to each measurement.
Water level set to submerge bottom of Receiver 2 hard section.. Estimated accuracy due to hysterisis in
rubber section approximately +/- 0.01' or +/- 0.003m.
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APPENDIX D

BORING GEOPHYSICAL LOGGING

FIELD DATA LOGS
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geophysical services

7

'-- BORING GEOPHYSICS FIELD LOG SUMMARY

SITE:_SOUTH TEXAS PROJECT CO
CLIENT:_MACTEC
AUTHOR:_R. STELLER

DATE: z 's /m
JOB:_6533____
PAGE 1 OF 1

PHONE:_704-357-5633_CONTACT:_MIKE SUFNARSKI

BOREHOLE CONSTRUCTION: CASED UNCASEDV"
DIAMETERS AND DEPTH RANGES: A IO0 TO " • TO

BOREHOLE TOTAL DEPTH AS DRILLf -A _

CONDUCTOR CASING?: YES___ DEPTH TO BOTOM OF CASING_ NO

DEPTH TO BEDROCK: tW,-
BOREHOLE FLUID: WATER__ FRESH WATER MUD' V/ ; SALT WATER MUD

LOGGING CREW:_R. STELLERC.

LOG TYPE FILE NAME DEPTH RANGE DATE TIMES

6,r,-re-e. ew_ý - 0. 11•o15711-00 - 11-W -

Q0/&P'--ft 0  ,. -?ZOI f 4-C-az - 1&67

C*&A6~e4A~tA f )" 40- lq-O4z

c~-~- ________1,02___ 1q; j,

-IGO Aý~e~ 1ýVAAAOI O.L& - Z~'S ____ z q

GEOVnison Geophysical Services 1151 Pomonta Road; Unit PA Corona, CA 92882 Ph (951) 549-1234 Fx (951) S49-1236
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_________ELOG FIELD LOG

SITE: SOUTH TEXAS PROJECT COL DATE: t2. J'..
CLIENT:_MACTEC JOB:_6533

AUTHOR: R. STELLER PAGE 1 OF 2

CONTACT:

CONTACT:

CONTACT:

CONTACT:

DRILLER:
COMPANY:

_OFFICE__ PHONE:
CELL PHONE:

-OFFICE_ PHONE:
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:

GENERAL SITE CONDITIONSILOCATION:

BOREHOLE DESIGNATION: 6- 302- IL&. LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION: CASED UNCASED__.
DIAMETERS AND DEPTH RANGES: # 0 TO 51 ; , TO

BOREHOLE TOTAL DEPTH AS DRILLED: 6 1S'
CONDUCTOR CASING?: YES_ DEPTH TO BOTTOM OF CASING ; NO

DEPTH TO BEDROCK IJ or DEPTH TO WATER TABLE:
BOREHOLE FLUID: WATER ; FRESH WATER MUD_.; SALT WATER MUD - ;

OTHER:
DEPTH TO BOREHOLE FLUID:. 6 TIME SINCE LAST CIRCULATION: %-14 (L-

LOGGING CREW:_R. STELLER _.
VEHICLE(S) USED AND MILEAGE: -RENTAL_
MOBILIZED FROM: 6 9_$a-rrs- e'n
ARRIVED ON SITE: 07 -" c
STANDBY TIME:__
LOGGING STARTED: 14*; 35

DEPARTURE TIME:

CAUSE:
LOGGING COMPLETED: 9L.; 0-

GEO1-nion Geopkysical Services 1151 Pomona Ro-4 Unit P, Corona, CA 92882 Pit (951) 549-1234 Fx (951) 549-1236
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SITE:_SOUTH TEXAS PROJECT COL '- &2.
CLIENT:_MACTEC
AUTHOR:-R. STELLER

Project 5050-06-0496
February 26, 2007

DATE: t -.
JOB: 6533
PAGE 2 OF 2

WINCH: COMPROBE SILVER k/ OYO OTHER

MICROLOGGER 5301 "7 OTHER_ _ _
ELOG PROBE 54 9 0-; OTHER

PROBE LENGTH 2.50M(8.20 FT)

PLUS YOKE 10.OM (32.8 FT) 152,s

MINUS CASING STICK-UP -

DEPTH REF. OFFSET AT START rj

DEPTH REF. OFFSET AT END _ '$__

AFTER SURVEY DEPTH ERROR " C. I " LESS THAN 0.4%? 'Y •'S

START START END END

LOG NAME DEPTH TIME DEPTH TIME

___________ as 14-'S4 )+14-

F.__ __ _ 1_ _0' IS 4~ to.V It;0-

.1 ___ 1 ____ 1 I

MAINTENANCE PERFORMED ON SITE:.___________________

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GEO Vision GeopIysical Servkic 1151 Pomona Roa4d Unit P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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geophysm serview

P-S SUSPENSION VELOCITY FIELD LOG

SITE:_SOUTH TEXAS PROJECT COL -3p2-- DATE: i7.- Ij
CLIENT: MACTEC JOB:_6533
AUTHOR:_R. STELLER PAGE 1 OF

CONTACT: MIKE SUFNARSKI OFFICE PHONE:704-357-5633
-CELL PHONE:_704-309-0624

CONTACT: OFFICE PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

CONTACT: PHONE:

- ._PHONE:
DRILLER: PHONE:
COMPANY: PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONSILOCATION:

EA#,.

BOREHOLE DESIGNATION: LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION: CASED V' UNCASED
DIAMETERS AND DEPTH RANGES:.. 0 TO _____ _• TO

BOREHOLE TOTAL DEPTH AS DRILLED: Z 1•"

CONDUCTOR CASING?: YES_.. DEPTH TO BOTTOM OF CASING 9Z' ; NO L,.ý
DEPTH TO BEDROCK: _____ DEPTH TO WATER TABLE: 'Zb'

BOREHOLE FLUID: WATER____ FRESH WATER MUD._.L; SALT WATER MUD
OTHER:

DEPTH TO BOREHOLE FLUID:- TIME SINCE LAST CIRCULATION: IHe

GEOVision Geophysical Services 1151 Pomona Road, Suite P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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geophys= wr~

SITE: SOUTH TEXAS PROJECT COL " - 2-- DATE: 0!/ G

CLIENT: MACTEC JOB:_6533

AUTHOR:_R. STELLER PAGE 2 OF

LOGGINGCREW: 0.E1..G-- Q,
VEHICLE(S) USED AND MILEAGE: -RENTAL__

MOBILIZED FROM: &%-r C&T -11z,

ARRIVED ON SITE: 017: 00

STANDBY TIME:

LOGGING STARTED: hop'. -

STANDBY TIME:

LOGGING STARTED:

DEMOBILIZED TO:

ADDITIONAL DEMOB TIME:

C-A avr~g

DEPARTURE TIME: O t 30

CAUSE:
LOGGING COMPLETED: 04.
CAUSE:
LOGGING COMPLETED:
ARRIVAL TIME:
REASON:

BATTERIES CHANGED BEFORE LOGGING: YES-; NOR; STORED WITH NEW

WINCH COMPROBE [] -GREY[] OYO [-l RGII 9THE3

INSTRUMENT OYO 12004[-] 15014D 19029 RG 160023 L4e160024
RECEIVER S/N 12008W1 20042 [7 26066 11001 F-1 23053 - 30086

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

COMMENTS: Swrlrw, -n 8,2. - I.t
' "crr 1.4tt. .

- ý - (A' Z'? SO M -

GEOVision Geophysical Services 1151 Pomona Road, Suite P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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GEOVISION SUSPENSION LOGGING FIELD NOTES
EXAS COL ist, z.. DATE: ts 16. /0 .CSITE: SOUTH T

CLIENT:_MACTEC
AUTHOR:_R. STELLER

JOB: 6533
PAGE 5 OF Q,

IDEPTH DEPTH UNFILTERED FILTERED COMMENTS.METERS FEET FILE NO, FILE NO. CASING, WATER, ROCK, ETC

0.5 1.64-
1.0 3.28
1.5 4.92
2.0 6.56
2.5 8.20
3.0 9.84
3.5 11.48
4.0 13.12
4.5 14.76
5.0 16.40
5.5 18.04
6.0 19.69 001 P -to • l.s
6.5 21.33 -Z
7.0 22.97 3
7.5 24.61 4
8.0 26.25 S
8.5 27.89 _ _

9.0 29.53 7
9.5 31.17 8
10.0 32.81
10.5 34.45 ic
11.0 36.09 i_
11.5 37.73 I-
12.0 39.37 I1
12.5 41.01 14,
13.0 42.65 t6_
13.5 44.29 N
14.0 45.93
14.5 47.57 f9
15.0 49.21 I_.
15.5 50.85 1,,
16.0 52.49 7,1
16.5 54.13 Zt.
17.0 55.77
17.5 57.41 z-'"
18.0 59.06 ,'
18.5 60.70 1,.
19.0 62.34 Zi
19.5 63.98 1,
20.0 65.62 _,__
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GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:_SOUTH TEXAS COL
CLIENT:_MACTEC
AUTHOR:_R. STELLER

DATE: ."
JOB:_6533
PAGE 4- OF__

DEPTH DEPTH UNFILTERED FILTERED COMMENTS
METERS FEET ,FILE NO. FILE NO. CASING. WATER, ROCK, ETC

.20.5 67.26 •
21.0 68.90
21.5 70.54 q
22.0 72.18 '-
22.5 73.82 _4--

23.0 75.46 ,
23.5 77.10 Ifa
24.0 78.74 31
24.5 80.38 ,•
25.0 82.02 __

25.5 83.66 4-0
26.0 85.30 f f
26.5 86.94 q'7..
27.0 88.58 4
27.5 90.22 'e
28.0 91.86 '. " _

2&5 93.50 '4 0
29.0' 95.14 W 7
29.5 96.78 cis
30.0 98.43 q 9
30.5 100.07 AG;o
31.0 101.71 5-1
31.5 103.35 5-.Z
32.0 104.99 S_7,
32.5 106.63 5-&-
33.0 108.27 s
33.5 109.91
34.0 111.55
34.5 113.19 ,_
35.0 114.83 5"_
35.5 116.47 t_ _ _

36.0 118.11 Oki
36.5 119.75 4i..
37.0 121.39 _ __

37.5 123.03 (94-
38.0 124.67 (-5-
38.5 126.31, (ok '

39.0 127.95 C,•
39.5 129.59 '8
40.0 .131.23 (PD[
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GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE: SOUTH TEXAS COL , ",- DATE: ( 6, 10r"Oc
CLIENT:.__MACTEC JOB:_6533
AUTHOR:_R. STELLER PAGE '• OF ry

DEPTH DEPTH UNFILTERED FILTERED COMMENTS
METERS FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

40.5 132.87 lo
41.0 134.51 "71
41.5 136.15 ?-r2.
42.0 137.80 "7 ?o

42.5 139.44 -74,-
43.0 141.08 -1 _"

43.5 142.72 -1 P
44.0 144.36 '77
44.5 146.00 78
45.0 147.64 7AI
45.5 149.28 &b
46.0 150.92 •
46.5 152.56 _
47.0 154.20 &,
47.5 155.84 _.

48.0 157.48 "<_
48.5 159.12 9,,(
49.0 160.76 ,1"?
49.5 162.40 B
50.0 164.04 1 ?1
50.5 165.68 L'o
51.0 167.32 Oit
51.5 168.96 ft
52.0 170.60 q,;
52.5 172.24 ,A-
53.0 173.88 t
53.5 175.52 't',
54.0 177.17 9i'_
54.5 178.81 01
55.0 180.45 401
55.5 182.09 lob
56.0 183.73 lb,
56.5 185.37 fot-r
57.0 187.01 to5
57.5 188.65 11[&_
58.0 190.29 1. 0)__ _ _

58.5 191.93 __P

59.0 193.57 ID7
59.5 195.21 A_,_
60.0 196.85 tt 0-
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GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:_SOUTH TEXAS COL

CUENT:__MACTEC

AUTHOR:_R. STELLER

_DATE: (k l

JOB:_6533
_PAGE 47 OF (f

DEPTH DEPTH UNFILTERED FILTERED COMMENTS

METERS FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

60.5 198.49 (b
61.0 200.13 %A
61.5 201.77 4.'?,
62.0 203.41 1 ?WIrZ - .,

62.5 205.05 t "4.- C04___ 7 _ ,,_.

63.0 206.69
63.5 208.33
64.0 209.97
64.5 211.61
65.0 213.25
65.5 214.90 " _, _

66.0 216.54
66.5 218.18
67.0 219.82
67.5 221,46
68.0 223.10
68.5 224.74
69.0 226.38
69.5 228.02
70.0 229.66
70.5 231.30
71.0 232.94
71.5 234.58
72.0 236.22
72.5 237.86
73.0 239.50
73.5 241.14
74.0 242.78

74,5 244.42
75.0 246.06
75.5 247.70
76.0 249.34
76.5 250.98

77.0 252.62
77.5 254.27
78.0 255.91
78.5 257.55
79.0 259.19 , -"

79.5 260.83
80.0 262.47
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geophysical services

AL CALIPER FIELD LOG

SITE:_SOUTH TEXAS PROJECT COL DATE: I ZL/

CLIENT:_MACTEC JOB: 6533

AUTHOR:_R. STELLER PAGE 1 OF 2

CONTACT:_MIKE SUFNARSKI _OFFICE_ PHONE:
-CELL____ PHONE:_704-357-5633

CONTACT: _OFFICE_ PHONE:
PHONE:

CONTACT: -PHONE:
PHONE:_

CONTACT: PHONE:
PHONE:

DRILLER: PHONE:_
COMPANY: PHONE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: 13 -1qZ- D14, LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED /
DIAMETERS AND DEPTH RANGES: 0 TO .J _, 7____TO

BOREHOLE TOTAL DEPTH AS DRILLED: 'ZAS'

CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING 20E' NO .Newý_

DEPTH TO BEDROCK: K3 DEPTH TO WATER TABLE: -r

BOREHOLE FLUID: WATER__ FRESH WATER MUD J SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID: TIME SINCE LAST CIRCULATION:

LOGGING CREW:_R. STELLER C.
VEHICLE(S) USED AND MILEAGE: _RENTAL-
MOBILIZED FROM: DEPARTURE TIME:

ARRIVED ON SITE:
STANDBY TIME: CAUSE:

LOGGING STARTED: LOGGING COMPLETED:

GEOVision Geophysical Services 1151 Poonat lRoad; Unit P, Corona, CA-92882 Ph (951) 549-1234 Fx (951) 549-1236
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MACTEC Engineering and Consulting, Inc.
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SITE:-SOUTH TEXAS PROJECT COL . 9 -,6 ?
CLIENT:_MACTEC..
ALITHOR:_R. STELLER

Project 5050-06-0496
February 26, 2007

DATE: 12 '
JOB: 6533
PAGE 2 OF 2

WINCH: COMPROBE SILVER V OYO OTHER

MICROLOGGER 5301 1/ OTHER

CALIPER PROBE 5368 V OTHER

PROBE OFFSET 2.08M(6.82 Fr) 12 IN MAX

MINUS CASING STICK-UP
DEPTH REF. OFFSET AT START '.5 ,vs

DEPTH REF. OFFSET AT END 5..-.

AFTER SURVEY DEPTH ERROR ----- 0? LESS THAN 0.4%? -

START START END END

LOG NAME DEPTH TIME DEPTH TIME

bZC.~~~ LA1 IA-11.

CALIBRATION PLATE SIN 201 AS BUILT IPVC FITTING

1.968 IN 13.937 IN 8.000 IN 4.507 IN

FILE NAME (50 MM) (100 MM) (203.2 MM) (114.3 MM)

AS MEAS. 17 i-.r• ) .I .-

AS MEAS. b3At
AS MEAS.
AS MEAS._
AS MEAS._
JAS MEAS. I _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GEO rision Geophysical Services 1151 Pomona Road Unit P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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GE ILVs&'z
geophysical services

e tz ACOUSTIC TELEVIEWER FIELD LOG

SITE: SOUTH TEXAS PROJECT COL DATE: ;2. e

CLIENT: MACTEC JOB:_6533

AUTHOR:_R. STELLER PAGE 1 OF 2

CONTACT:_MIKE SUFNARSKI OFFICE-_ PHONE:_704-357-5633
_CELL_ PHONE:704-309-0624

CONTACT: _OFFICE._ PHONE:
PHONE:_

CONTACT: PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

DRILLER: PHONE:

COMPANY: PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: 6-5-0- 7-H LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED o(

DIAMETERS AND DEPTH RANGES: 0 TO ?-,i '-,_,_ TO

BOREHOLE TOTAL DEPTH AS DRILLED: •1'I

CONDUCTOR CASING?: YES / DEPTH TO BOTTOM OF CASING 2D NO .(•,.

DEPTH TO BEDROCK: t-,- DEPTH TO WATER TABLE: 7.ZI'

BOREHOLE FLUID: WATER ; FRESH WATER MUD0; SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID: 4 TIME SINCE LAST CIRCULATION: }

GEO6-aion Geophysictl Services .1151 Pomona Road, Unit P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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geophysical services

Project 5050-06-0496
February 26, 2007

SITE: SOUTH TEXAS PROJECT COL ( DATE: f7. // O!

CLIENT: MACTEC JOB:_6533__

AUTHOR:_R. STELLER PAGE 2 OF 2

LOGGING CREW: R. STELLER . .. -- r.Fr4L

VEHICLE(S) USED AND MILEAGE RENTAL

MOBILIZED FROM: gfe- Cr['," DEPARTURE TIME:

ARRIVED ON SITE:
STANDBY TIME: CAUSE:

LOGGING STARTED: 10' LOGGING COMPLETED: .qf 4--9,

WINCH: COMPROBE SILVER V OYO .OTHER

MICROLOGGER 53017 OTHER

TELEVIEWER ACOUSTIC #5174 7 _" OTHER

PROBE TILT TEST 8,.3 BRUNTON TILT •?

PROBE TILT TEST BRUNTON TILT

PROBE TILT TEST BRUNTON TILT

PROBE AZIMUTH TEST £ý-', BRUNTON AZIMUTH 3Co '

PROBE AZIMUTH TEST 2I?-,4- BRUNTON AZIMUTH ý2 ý

PROBE AZIMUTH TEST BRUNTON AZIMUTH

PROBE OFFSET 1.44M(4.72FT)

MINUS CASING STICK-UP I .C(of

DEPTH REF. OFFSET AT START 5.12.1

DEPTH REF. OFFSET AT END IN. i,-

AFTER SURVEY DEPTH ERROR 4-0. e)I LESS THAN 0.4%?

START START END END

LOG NAME DEPTH TIME DEPTH TIME'

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:____________________

SUGGESTIONS, ADDITIONS, CHANGES:

GEOI'io~n Geophysicd Services 1151 Pomona Road, Unit P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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GE (0Ik, ;izc
geophysical services-

Project 5050-06-0496
February.26, 2007

¶,-i ,1-•, .BORING:GEOPHYSICS

SITE":SOUTH tEXAS PROJECT COL
CUE•-r•NT:,_MACTEC__._._'__
AUTHOR:..R':STELL-ER

CONTACT: MIKE SUFNARS _ _ _

LD LOG SUMMARY

DATE:
J0B:.'.6533,

PAGE V OF 1

PHONE:-_704-357-5633_

BOREHOLE CONST.IRUC-TION: .CASEDý UNCASED /
DIAMETERS~AND. DEPTH- RAN6ES: j 076 TO_____ - .TO___

BOREHIIOLE ,OTAL DEPTH'AS DRILLED' 4L6 ...

CONDU-CTOR'CASING?: YES e- ' DEPTH'TO .BOTTOTM:1 OFCASINGr.' NO A.,6 arL
•DEPTH ITO•BEDROCK: • I.

.BOREIOLEFLUID: WATER, FRESH.WATER MUD j SALT.WATER-MUD

•LObGINGC.REW:_R. STELLER.

LOGYPE " FILENAME DEPTH PRANGE DATE TIMES,

___ __ _. ....441s~' .. j 4,q. I !:o

• , 
p," ,

,,,m,

GEO Kwson GeophlzyiealSenice 1151 Pomoz- Ro&4 Unut P, Corona, C4 92882 Ph (951) S49-1234 BL, (951)5 49-1236
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ge0ophy ial serviees

% sE ELOG FIELD LOG

SITE:_SOUTH TEXAS PROJECT COL DATE: vz I c/o

CLIENT:_;MACTEC ,- "JOB:_56533

AUTHOR:_R. STELLER PAGE 1 OF 2

CONTACT:

CONTACT:

CONTACT:

_OFFICE__ PHONE:
'CELL PH.ONE:_

_OEFICE_ PHONE:_ _ __

PHONE:___ _
PHONE_....___PHON•E:__•_"_"____:_."-__

PHONE•___________________
PHONE__________

_.PHONE:._

CONTAC7

DI•LLER:
COMPANY:_.

GENERAL SITE' CONDITIONSILOcAtON:

BOREHOLE DESIGNATION: 36.5o .Wt LOCATION _ _

COUNTY: RANGE:. TOWNSHIP: SECTION,

BOREHOLE CONSTRWG71ON: CASED,' UNCASED .

DIAMETERS AND DEPTH -ANGES: - TO,: _0__. f__TO To0

BOREHOLE.TOTAL.DEPTHAS.DRILLED: .' , .

CONDUCTOR CASING?: YESL .DEPTi"H. TO,BOTrOMfV.COF CASING'' . NO__ X-.,L..

DEPTH7TO:BEDROCK:,-_ON DEPTH TO.,WATER"TABLE: i'--'

BOREHOLEFLUID: WATTER'. "-FRESH WATERMUD s SALT.WATER MUD____

OTHER.:
DEPTH TO BOREHOLE FLUID': TIME SINCE-LAST CIRCULATIN:. : I ItL

LOGGING-CREW: R.-STELLER
VEHIC.LE(S) .USED ANDMILEAGE: -REI•
MOBILIZED FROM: ,%1w. ,& T-'Y.

ARRIVED.ONZSITE: IS'. O.
STANDBY TIME: ___________
LOGGING STARTED: r,.

4TAL
DEPARTURETIME:. W'2..

CAUSE:_ __ _ _ _
LOGGING COMPLETED: I<.o,%

GEOVsbion Geophysal Senices 1151 Pomona Road, Unit , Corona; CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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SITE:SOUTH TEXAS PROJECT COL -

CLIENT:_. MACTEC
AUTHOI R.. STELLER _., _.

Project 5050-06-0496
February 26, 2007

DATTE: (14 10o~
JOB: 5533 " __-

PAGE 2 0F2

WMNCH: COMPROBE SILVER_. OYO, OTHER:______

MICROLOGGER' 530.1 VOTHER__________
ELoG:. GBE...... ... 5,0 OTHER .. ..

PROBE'LENGTH- 2.50M(6~20 PT)
PLUS YOKE 10;.0M(32.8 FT) 97- P"-S
MINUS; CASING:STICK-UP - 24..
DEP-THREF. OFFSET AT START -7 ,.;1

DbEPTI-IREF. OFFSET AT: END .4'
AFTER'SURVEY DEPTH'ERROR - $ S" LESS THAN01.4%,? 4 .

START START END; END-

LO.G- INAME DEPTH-- TIME DEPT•IH .TIME..

• __-, . , ..... .. 71

........ MAINTENANCEERPFR ED. O {SITE:

EQUIPMENT PROBLEMS OR FAILURES:___ __________

SUGGESTIONS, ADDITIONS, CHANGES• H.&..t 1 .% --. r .Os .p.,

GRO Vision Geophysica••Servics 1151 Pouna Roa4 Unit P, Comma, CA 92812 Ph (93S) 549-1234 1F (751) 549-1236
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GE( 13U'bzz
geophysical services

6-u-cH BORING GEOPHYSICS FIELD LOG SUMMARY

SITE:_SOUTH TEXAS PROJECT COL

CLIENT:_MACTEC
AUTHOR:_R. STELLER

DATE: 12-I%) O0'
JOB:-6533
PAGE 1 OF 1

PHONE:.704-357-5633_CONTACT:_MIKE SUFNARSKI

BOREHOLE CONSTRUCTION: CASED UNCASED '. .1 ,

DIAMETERS AND DEPTH RANGES: _0 TO _'5 ; "TO______

BOREHOLE TOTAL DEPTH AS DRILLED: cole'

CONDUCTOR CASING?: YES...} DEPTH TO BOTTOM OF CASING -'5 ; NO . ,

DEPTH TO BEDROCK: N
BOREHOLE FLUID: WATER- FRESH WATER MUD V ; SALT WATER MUD

LOGGING CREW: R. STELLER

LOG TYPE FILE NAME DEPTH RANGE DATE TIMES

6-04-7wejoz 00 //c o- aso

C~t.tE~~~? 5C~a'' +a-l2zz C4 -Z 07

C~tQWTi- OCu1~o4-~ _____ 2~Z7 - 22 - 5

_________ AI tA A'~-Z 5S z.5 -S6 -51

GEO Vision Geophysical Senies 1151 Pomuna Road, Unit P, Corata CA 92882 Ph (951) 549-1234 Fx (951) 549-1236

GEOVision Report 6533-01 vol 1 of 2 STP COL Boring Geophysical Logging rev a
2/22/2007 Page 196 of 404



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

Project 5050-06-0496
February 26, 2007

GE(f )iI
geophysical services

$-• 3"; / A, ELOG FIELD LOG

SITE:_SOUTH TEXAS PROJECT COL DATE: 10 1% 110i .

CLIENT:_MACTEC JOB:_6533

AUTHOR:_R. STELLER PAGE 1 OF 2

CONTACT:

CONTACT:-

CONTACT:

CONTACT:

DRILLER:
COMPANY:

-OFFICE_ PHONE:
-CELL___ PHONE:
OFFICE__ PHONE:

PHONE:
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:_

GENERAL SITE CONDITIONSILOCATION: •I.A +4C ,•--7°

BOREHOLE DESIGNATION: ' 09-%iA LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED V' 0

DIAMETERS AND DEPTH RANGES: .j 0 TO E5-- ::/7 5f 5 TO iLS

BOREHOLE TOTAL DEPTH AS DRILLED: 40b'
CONDUCTOR CASING?: YES.__ DEPTH TO BOTTOM OF CASING5•5 ; NO_._L_"

DEPTH TO BEDROCK: N I- DEPTH TO WATER TABLE: '0'7

BOREHOLE FLUID: WATER ; FRESH WATER MUD...__; SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID: • TIME SINCE LAST CIRCULATION: # /

LOGGING CREW: R. STELLER
VEHICLE(S) USED AND MILEAGE: -RENTAL_
MOBILIZED FROM: i0I(ct'I, ' .

ARRIVED ON SITE: II.
STANDBY TIME:_ _ __ _
LOGGING STARTED: 11D00

DEPARTURE TIME: b'; 'A

CAUSE: IV A
LOGGING COMPLETED: 17-40

GEOVision Geophysical Servies MIS] Ponona Roa4 Unit P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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SITE:_SOUTH TEXAS PROJECT COL ?3-%s-,
CLIENT:-MACTEC J

AUTHOR:_R. STELLER _F

Project 5050-06-0496
February 26, 2007

)ATE: 1' .e]
OB:_.6533
PAGE 2 OF 2

WINCH: COMPROBE SILVER '/ OYO OTHER

MICROLOGGER 5301 . OTHER

ELOG PROBE 5490 _ OTHER

PROBE LENGTH 2.50M(8.20 FT)

PLUS YOKE 10.OM (32.8 FT) .34- .1
MINUS CASING STICK-UP - Z. ZVI'
DEPTH REF. OFFSET AT START S, ";'
DEPTH REF. OFFSET AT END ,1-T

AFTER SURVEY DEPTH ERROR - 0'70' LESS THAN 0.4%? YE-,

START START END END

LOG NAME DEPTH TIME DEPTH TIME

1; SD55 W,- rO CA 1(' em 9'Ii

.... , 7- 10 4 M",,Iz

MAINTENANCE PERFORMED.ON SITE: I

~~~~A&A$O~~~~ A,4-10A~ -r4I P~A.EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES: CO - 0- L4- * J

GEO rision Geophysical Services 1151 Pomona Roa4 Uidt P, Cora•a CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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STP COL Geotechnical Data Report Attachment E February 26, 2007

g"Physia srif

P-S SUSPENSIONVELOCITY FIELD LOG

SITE:_SOUTH TEXAS PROJECT COL . "OS- •I DATE: I-' Ia0;
CLIENT:_MACTEC JOB:_6533

AUTHOR:_R. STELLER PAGE I OF (2.-

CONTACT:_MIKE SUFNARSKI OFFICE PHONE:_704-357-5633
_CELL___ PHONE:.704-309-0624

CONTACT: OFFICE PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

DRILLER: PHONE:

COMPANY: PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS/LOCATION:

EA#: _
BOREHOLE DESIGNATION: -' "- ZýR Ik LOCATION:

COUNTY: RANGE: _TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED 1

DIAMETERS AND DEPTH RANGES: 4 0 TO '5-q 'SqN TO ecI18

BOREHOLE TOTAL DEPTH AS DRILLED: (01,6
CONDUCTOR CASING?: YES . DEPTH TO BOTTOM OF CASING-5, NO A. - .cu-.-

DEPTH TO BEDROCK- M1P DEPTH TO WATER TABLE: 0'0

BOREHOLE FLUID: WATER ; FRESH WATER MUD .;SALT WATER MUD

OTHER: .

DEPTH TO BOREHOLE FLUID: . TIME SINCE LAST CIRCULATION: •,H '2.

GEOVision Geophysical Services 1151 Pomona Road, Suite P, Corona, CA 92882Ph (951) 549-1234 Fx(951) 549-1236
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Project 5050-06-0496
February 26, 2007

SITE: SOUTH TEXAS PROJECT COL -3C" DATE: Is. l aa
CLIENT:_MACTEC JOB:_6533
AUTHOR:_R. STELLER PAGE 2 OFJ9

LOGGING CREW: (1L. %-.1LE4..
VEHICLE(S) USED AND MILEAGE: -RENTAL
MOBILIZED FROM: 'Oh.-t4r , F". DEPARTURE TIME: O.I -oC
ARRIVED ON SITE: W1:00
STANDBY TIME:_ h_ _ _ CAUSE: 0,. 4S
LOGGING STARTED: Ib (10 LOGGING COMPLETED: 4-7-
STANDBY TIME: CAUSE:
LOGGING STARTED: LOGGING COMPLETED:
DEMOBILIZED TO: ARRIVAL TIME:_ _ _ _ _
ADDITIONAL DEMOB TIME: REASON:

BATTERIES CHANGED BEFORE LOGGING: YES /; NO.__; STORED WITH NEW
WINCH COMPROBE -1 GREYE- OYO -- RG[-- OTHW-VI
INSTRUMENT OYO 12004[] 15014H 19029 RG 160023F-i.160024
RECEIVER S/N 12008[-] 20042 26066 11001 - 23053 D 30086 9H
MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

COMMENTS: f-f(, Zpv v--, 0.7 K V,..3 v,-
&.* 0•-Sk O

GEOVision Geophysical Services 1151 Pomona Road, Suite P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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Project 5050-06-0496
February 26, 2007

GEOVISION SUSPENSION LOGGING FIELD NOTES
EXAS COL A., -'IO " DATE: \., I (A) Oy(,SITE: SOUTH I

CLIENT:_MACTEC
AUTHOR:_R. STELLER

JOB:_6533
PAGE 1% OF J'.

DEPTH ]DEPTH JUNFILTERED FILTERED COMMENTS
METERS FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

0.5 1.64
1.0 3.28
1.5 4.92
2.0 6.56
2.5 8.20
3.0 9.84
3.5 11.48
4.0 13.12
4.5 14.76
5.0 16.40
5.5 18.04 _

6.0 19.69
6.5 21.33
7.0 22.97
7.5 24.61
8.0 26.25
8.5 27.89
9.0 29.53
9.5 31.17
10.0 32.81
10.5 34.45
11.0 36.09
11.5 37.73
12.0 39.37
12.5 41.01
13.0 42.65
13.5 44.29
14.0 45.93
14.5 47.57
15.0 49.21
15.5 50.85
16.0. 52.49
16.5 54.13 5-,____,,____ __(_,_______ Th 5'
17.0 55.77 _

17.5 57.41
18.0 59.06
18.5 60.70 Ib,
19.0 62.34 |.
19.5 63.98 ! 9 ,
20.0 65.62 I 1

GEOVision Report 6533-01 vol 1 of 2 STP COL Boring Geophysical Logging rev a 2/22/2007 Page 201 of 404
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Project 5050-06-0496
February 26, 2007

GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE: SOUTH TEXAS COL
CLIENT: MACTEC
AUTHOR:_R.. STELLER

DATE: It/, IDca
JOB: .6533
PAGE 4- OF 1

DEPTH DEPTH UNFILTERED FILTERED COMMENTS

METERS FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

-20.5 67.26 .110

21.0 68.90 co(,
21.5 70.54 Ion_
22.0 72.18 ,%
22.5 73.82 toq
23.0 75.46 tco
23.5 77.10 11%

24.0 78.74 t
24.5 80.38 (r1ý
25.0 82.02 ua-
25.5 83.66 __ __-

26.0 85.30 110•

26.5 86.94 1,'
27.0 88.58 kn,
27.5 90.22 _,l_

28.0 91.86 1I-n
28.5 93.50 1 t,•
29.0 95.14 (,,.
29.5 96.78 if.3
30.0 98.43 124,
30.5 100.07 1f,'"
31.0 101.71 I',,
31.5 103.35 I9-
32.0 104.99 14,o "

32.5 106.63 _ _ _ __

33.0 108.27 I4-_
33.5 129.91 _, _ _

34.0 111.55 _ __. _'
34.5 '113.19 /33
35.0 114.83 1 Z4..

355 116.47 11b"i
36.0 118.11 '
36.5 119.75 ("17
37.0 121.39 (18

37.5 123.03 It'
38.'0 124.67 14*
38.5 126.31 1 1&

'" 39.07 127.95 1 |4' " S f•, 10,
L3-9, 5 129.50 1 W3"

E40.0 1ý31.23 1 *4,,
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GEOVISION SUSPENSION LOGGING FIELD NOTES
EXA CO r-- -O 4:z ATP' is I is N.CIT=- .•AnI ITW T

CLIENT:__MACTEC
AUTHOR: R. STELLER

JOB:..653;3.
______________________________JOB: 6533

PAGE E -OF Ii-

DEPTH DEPTH UNFILTERED FILTERED COMMENTSMETERS FEET - FILE NO.'' FILE NO. CASING, WATER, ROCK, ETC

40.5 132.87 141'__-
41.0 134.51 1410
41.5 136.15 tA'_
42.0 137.80 td-__
42.5 139.44 16a
43:0 141.08 1
43.5 142.72 (I '1
44.0 144.36 I _"_ _ _ _

44.5 146.00 ,
45.0 147.64 ,1S4-
45.5 149.28 I
46.0 150.92 )S'10
46.5 152.56 (5")
47.0 154.20 1iS
47.5 155.84 TR'
48.0 157.48 1(20_,-_
48.5 159.12 1t6
49.0 160.76 (Co.L
49.5 162.40 11.2
50.0 164.04 { 4

50.5 165.68 i OT
* 51.0 167.32 ((f,

51.5 168.96 fel
52.0 . 170.60 !b,
52.5 172.24 IWd
53.0 . 173.88 4_10
53.5 175.52 ElI
54.0 177.17 r3..
54.5 178.81'
55.0 180.45 174"

.55.5 182.09 I "___ _

56.0 183.73 I"__
56.5 185.37 112_
57.0 187.01 Cl b
57.5 188.65
58.0, 190.29 IeO
58.5 191.93 113
59.0 193.57 191S
59.5 195.21 .
60.0 196.85 /____
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GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:_SOUTH TEXAS COL C -3Ow DATE: f?(-, Imc•

CLIENT:__MACTEC JOB:_6533

AUTHOR:_R. STELLER PAGE (0 OF It -

DEPTH D UNFILTERED FILTERED COMMENTS
METERS FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC I

60.5 198.49 _,,__"

61.0 200.13 ,
61.5 201.77 t116
62.0 203.41 10
62.5 205.05 1 bq
63.0 206.69 1q0
63.5 208.33 11
64.0 209.97 IQ_,,
64.5 211.61 tQ
65.0 213.25 1q+
65.5 214.90 'Wr
66.0 216.54 1 1.
66.5 218.18 (41
67.0 219.82 J 'i8
67.5 221.46 1qq
68.0 223.10 '-Of
68.5 224.74 SZ61
69.0 226.38 .
69.5 228.02 2!,
70.0 229.66 2.04,
70.5 231.30 Zo,"
71.0 232.94 7o&
71.5 234.58 27,,
72.0 236.22 ".Ob
72.5 237.86
73.0, 239.50 ,-Ib
73.5 241.14 2-ti
74.0 242.78 2, -.
74.5 244.42 243
75.0 246.06 1t, 1_,._
75.5 247.70 2,5 , I-.
76.0 249.34 e1:2
76.5 250.98 f le£
77.0 252.62 2i•
77.5 254.27 VL-O
78.0 255.91 IVI
78.5 257.55 7,1Z,,,
79.0 259.19 2o?
79.5 260.83 ?.4 _,

80.0 262.47 2,2_5_
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GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:_SOUTH TEXAS COL " 3o5 DATE: imt. ,6-
CLIENT:_MACTEC JOB:_6533
AUTHOR:_R. STELLER PAGE 01 OF_ _ __ _

IDEPTH IDEPTH JUNFILTERED FILTERED COMMENTS
METERS FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

80.5 264.11 2.4-
81.0 265.75 .,V,7
81.5 267.39 ..
82.0 269.03 - __

82.5 270.67 L'5 0
83.0 272.31 15'1.
83.5 273.95 2-3Z...
84.0 275.59 n.5
84.5 277.23 3.4-
85.0 278.87 *2,,_'_
85.5 280.51 2,11,
86.0 282.15 2-117
86.5 283.79 V.-50
87.0 285.43 .,, /
87.5 287.07 2-A
88.0 288.71 ZM
88.5 290.35 TAIL
89.0 291.99 ..4$
89.5 293.64 Z4-4-_
90.0 295.28 ZAV •
90.5 296.92 24_-_,
91.0 298.56 ?_'t
91.5 300.20 2*9
92.0 301.84 2
92.5 303.48 Z-Sb
93.0 305.12
93.5 306.76 -
94.0 308.40 "
94.5 310.04 I
95.0 311.68 7,5'4
95.5 313.32 2. _"_

96.0 314.96 *,,_ __'_
96.5 316.60 7_,,___
97.0 318.24
97.5. 319.88 .
98.0 321.52 lM
98.5 323.16 2.,i2,
99.0 324.80 7,1.&.'
99.5 326.44 *_,,,or_ _ __.

100.0 328.08 ".lr
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GEOVISION SUSPENSION LOGGING FIELD NOTES
EXASCOL t -3 ' DATE: f"2 I It /?(•SITE: SOUTH TI

CLIENT:__MACTEC
AUTHOR:_R. STELLER

JOB:_6533
PAGE 'a OF I?-

DEPTH DEPTH tUNFILTERED FILTERED COMMENTS

METERS FEET FILE NO. F LE NO. CASING, WATER, ROCK, ETC

100.5 329.72 S.Cw4
1:01.0 331.36 v..?

101.5 333.01
102.0 334.65 24q
102.5 336.29 "'10
103.0 337.93 1f
103.5. 339.57 "2,-7'_-
104.0 341.21 S7 3
104.5 342.85 274-i "

105.0 344.49 2-7 1-
105.5 346.13 0?
106.0 347.77 "_ _ _ _ _
106.5 349.41.--'

107.0 351.05 2
107.5 352.69 2_ _ _

108.0 354.33 Z51
108.5 355.97 2.82._,
109.0 357.61 Zti3

109.5 359.25 .20
110.0 360.89 Z•'_
110.5 362.53 2-8ro
111.0 364.17 4 __4"______"-___.____-

111.5 365.81 7-63 __ __

112.0 367.45 28__-_
112.5 369.09 -ao_
113.0 370.73 'ZAi
113.5 372.38 oA-

114.0 374.02 ¢f
114.5 375.66 -,R4--

115.0 377.30 2-4C
115.5 378.94 1 _____

116.0 380.58 7-Y7_
116.5 382.22 "__
117.0 383.86 , t..
117.5 385.50 loo
118.0 387.14 3oa ..... ..

118.5 388.78 s.o-.
119.0 390.42 ;6 6

119.5 392.06 13o4-.-

120.0 393.70 3o'-
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GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:_SOUTH TEXAS COL I'D 4" DATE: ?-- ) Its .O Cl

CLIENTL__MACTEC JOB:_6533

AUTHOR:_R. STELLER PAGE q OF 1...

DEPTH IDEPTH UJNFILTERED FILTERED COMMENTS

METERS IFEET FILE NO. FILE NO. ICASING, WATER, ROCK, ETC

120.5 395.34 3x
121.0 396.98 " "_
121.5 398.62 .•

122.0 400.26 ?C
122.5 401.90 5r__
123.0 403.54 'I t
123.5 405.18 _ _ __-

124.0 406.82 ;,;
124.5 408.46 3t4.
125.0 410.10 315'
125.5 411.75 ', w_
126.0 413.39 7'11
126.5 415.03 it,
127.0 416.67 "1 ILA
127.5 418.31 Z-Jo
128.0 419.95 32II
128.5 421.59 "_ __-_

129.0 423.23 SX),
129.5 424.87 '4%--
130.0 426.51 S2.5l
130.5 428.15 3S2,,
131.0 429.79 -_,_._-)
131.5 431.43 _ ___

132.0 433.07 S2A
132.5 434.71 _ _,_o

133.0 436.35 3"31
133.5 437.99 3,7
134.0 439.63 "5__
134.5 441.27 3'3d-
135.0 442.91 3J_5
135.5 444.55 '33(
136.0 446.19 3_ __

136.5 447.83 -k-ta e

137.0 449.48 "__
137.5 451.12 400
138.0 452.76 •4__
138.5 454.40 54'.
139.0 456.04 54-,
139.5 457.68 34 -f-
140.0 459.32 14_T _
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GEOVISION SUSPENSION LOGGING FIELD NOTES
PXAS Col IN - 0z ^Az" DATE 12- mlP Inc,-•l'rl::. •r31 ITH T

CLIENT:_MACTEC
AUTHOR:_R. STELILER

llio II• .... JOB:_6533
_____________________________JOB:_6533________________

PAGE 10 OF I L

DEPTH DEPTH "UNFILTERED FILTERED COMMENTSMETERS FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

140.5 460.96 S34tt
141.0 462.60 "
141.5 464.24 •

142.0 465.88 3d-.
142.5 467.52 -590
143.0 469.16 S- _ _1_....

143.5 470.80 ?5....
144.0 472.44 'N ',S
144.5 474.08 "S '4
145.0 475.72 '_ _ _

146.5 477.36 $o .___
146.0 479.00 357)
146.5 480.64 ' S"
147.0 482.28 SS'_
147.5 483.92 3w
148.0 485.56 ;6f
148.5 487.20 L5,.-
149.0 488.85 363
149.5 490.49 %$--
150.0 492.13 3"i 5_ _

150.5 493.77 ,

151.0 495.41 %?
151.5 497.05 _ _,_

152.0 498.69 367
152.5 500.33 370
153.0 501.97 S"71
153.5 503.61 S", 7,'?O' _. Om'.1
154.0 505.25 b _ _,_ _ _ _

154.5 506.89 3,74-

155.0 508.53 I.TV-
155.5 510.17 bIn' _,

156.0 511.81 377"
156.5 513.45 '•7 .
157.0 515.09 ___

157.5 516.73
158.0 518.37 -
158.5 520.01 381..
159.0 521.65 so;
159.5 523.29 '>B4
160.0 524.93 3S"

GEOVision Report 6533-01 vol 1 of 2 STP COL Boring Geophysical Logging rev a 2/22/2007 Page 208 of 404



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

GEOVISION SUSI
SITE:_SOUTH TEXAS COL ".

CLIENT:_MACTEC
AUTHOR:_R. STELLER

PENSION LOG4
-, SOIC-

Project 5050-06-0496

February 26, 2007

GING FIELD NOTES
DATE: 'Z f.r-eelo
JOB: 6533
PAGE , OF .!2...

DEPTH IDEPTH JUNFILTERED FILTERED COMMENTSI I
METERS FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

160.5 526.57 •,,.
161.0 528.22 •~
161.5 529.86 , _ _.

162.0 531.50 _ _ _

162.5 533.14 ,

163.0 534.78 '3A

163.5 536.42 -AtL
164.0 538.06 .S
164.5 539.70 "304,- 750- 41.i ,"-0.o t4-

165.0 541.34 3'4! __ 7 •.,•-,i L ,. ,,-r . J

165.5 542.98 Slop_
166.0 544.62 "5'_ _ _ ,-,,o t . ,,A-.- 'A,'

166.5 546.256 ST _ __ _

167.0 547.90 3 tA
167.5 549.54 ,40

168.0 551.18 Aol

168.5 552.82 A
169.0 554.46 4*"'
169.5 556.10 404-
170.0 557.74 4___
170.5 559.38 *_,__
171.0 561.02 40-7_
171.5 562.66 ft
172.0 564.30 ,4_
172.5 565.94 4t10
173.0 567.59 .Ilr' J7?._"7 lii.
173.5 569.23
174.0 570.87 •"c'io-, •*4.A "4 .

174.5 572.51
175.0 574.15
175.5 575.79
176.0 577.43
176.5 579.07
177.0 580.71

177.5 582.35
178.0 583.99 ..... ,*, -

178.5 585.63
179.0 587.27
179.5 588.91
180.0 590.55
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GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE: SOUTH TEXAS COL

CLIENT:__MACTEC
AUTHOR:_R. STELLER

DATE: ile-- 11116C
JOB:..6533
PAGE II- OF -VL-

DEPTH IDEPTH UNFILTERED FILTERED COMMENTS
METERS IFEET IFILE NO. FILE NO. , CASING, WATER, ROCK, ETC

180.5 592,19
181.0 593.83
181.5 595,47
182.0 597.11
182.5 598.75

183.0 600.39
183.5 602.03 ,.

184.0 603.67
184.5 605.31
185.0 606.96
185.5 608.60
186.0 610.24
186.5 611.88
187.0 613.52
187.5 615.16
188.0 616.80
188.5 618.44
189.0 620.08
189.5 621.72
190.0 623.36
190.5 625.00
191.0 626.64
191.5 628.28
192.0 629.92
192.5 631.56
193.0 633.20
193.5 634.84
194.0 636.48

194.5 638.12
195.0 639.76
195.5 641.40
196.0 643.04
196.5 644.69'
197.0 646.33
197.5 647.97
198.0 649.61

198.5 651.25
199.0 652.89
199.5 654.53
200.0 656.17
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GE (f '9 1bz
geophysical services

"6-'1DH h, CALIPER FIELD LOG

SITE:_SOUTH TEXAS PROJECT COL

CLIENT: MACTEC
AUTHOR:_R. STELLER

DATE: 12J- II
JOB:_6533_
PAGE 1 OF 2

CONTACT:_MIKE SUFNARSKI ._OFFICE_ PHONE:

-CELL__._ PHONE:._704-357-5633

CONTACT: _OFFICE_ PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

DRILLER: PHONE:

COMPANY: _PHONE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: -'3 O O IN- LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASEDv"
DIAMETERS AND DEPTH RANGES: (-'0T_ a o TO SIq

BOREHOLE TOTAL DEPTH AS DRILLED: (OTr

CONDUCTOR CASING?: YES %(DEPTH TO BOTTOM OF CASING 5 ;NO A-.44-

DEPTH TO BEDROCK: NfP DEPTH TO WATER TABLE: •"2-O'

BOREHOLE FLUID: WATER .; FRESH WATER MUD ; SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID:4L TIME SINCE LAST CIRCULATION: % 5 .

LOGGING CREW:_R. STELLER
VEHICLE(S) USED AND MILEAGE: _RENTAL_

MOBILIZED FROM: C&,'46k•-< "

ARRIVED ON SITE: II "O-O
STANDBY TIME: NJA-
LOGGING STARTED: 1 ' o04,

DEPARTURE TIME: O 5'.o

CAUSE:' /U o
LOGGING COMPLETED: p.

GEOViwion Geophysial Servicm 1251 Pomona Road Unit P, Corona, CA 92882 Pit (951) 549-1234 Fx (951) 549-1236
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SITE:_SOUTH TEXAS PROJECT COL II - 05, DATE: r- I! IM*

CLIENT:_MACTEC, JOB: 6533

AUTHOR: R. STELLER PAGE 2 OF 2

WINCH: Cc
MICROLOGGER
CALIPER PROBE

)MPROBE SILVER V OYO OTHER

5301__v OTHER
5368, OTHER

PROBE OFFSET 2.08M(6.82 FT) 12 IN MAX

MINUS CASING STICK-UP -2-25

DEPTH REF. OFFSET AT START .4--57

DEPTH REF. OFFSET AT END 4. So

AFTER SURVEY DEPTH ERROR LESS THAN 0.4%? 'Y%

START START END END

LOG NAME DEPTH TIME DEPTH TIME'

.o55eCrtr-ros -o.' 10% 0-4- , 0 b ? o,,

T eL-~-M, 4- of It-27 h --- 3i JPrL,

CALIBRATION PLATE SIN 201 AS BUILT JPVC FITTING

1.968 IN 3.937 IN 8.000 IN 4.507 IN

FILE NAME (50 MM) (100 MM) (203.2 MM) (114.3 MM)

AS MEAS. CA-,r_-'oS COS__.__ &02.- •IZ.

AS MEAS. e-ftrewle-. Jj. A& ~ ___

AS MEAS.
AS MEAS.
AS MEAS.
AS MEAS.

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GEO i'sion Geophysica Services 1151 Pomona Roa4 Unit P, Corona, C4 92882 Ph (951) 549-1234 Fx (951) 549-1236
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GEI( Us& 'z
geophysical services

9-3 05 - Dp, ACOUSTIC TELEVIEWER FIELD LOG

SITE:.SOUTH TEXAS PROJECT COL DATE: 17 : a loc.

CLIENT: MACTEC JOB: 6533

AUTHOR:_R. STELLER PAGE 1 OF-2

CONTACT: MIKE SUFNARSKI -- OFFICE_ PHONE:704-357-5633
CELL PHONE:704-309-0624

CONTACT:__ OFFICE_ PHONE:
PHONE:

CONTACT: PHONE:-
PHONE:

CONTACT: PHONE:
PHONE:

DRILLER: PHONE:

COMPANY: 
PHONE:-.

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS/LOCATION: M-P -r" W - 4- ,F

BOREHOLE DESIGNATION: LOCATION:

COUNTY: RANGE: TOWNSHIP- SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED 'tTo ,l
DIAMETERS AND DEPTH RANGES: (a 0 TO __ _ 3_

BOREHOLE TOTAL DEPTH AS DRILLED:_ (0 If

CONDUCTOR CASING?: YES _' DEPTH TO BOTTOM OF CASING ' ; NO PV.0t.

DEPTH TO BEDROCK: N• DEPTH TO WATER TABLE: S 20'

BOREHOLE FLUID: WATER__..; FRESH WATER MUD.._.jL; SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID: TIME SINCE LAST CIRCULATION: B /4ift-

GEOrwsion Geophysical Services 1151 Pomona Road, UntP, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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SITE: SOUTH TEXAS PROJECT COL .. •- Sb' -Om A. DATE: IS 21000

CLIENT: MACTEC JOB:._6533

AUTHOR: R STELLERR PAGE 2 OF 2

LOGGING CREW:_R. STELLER

VEHICLE(S) USED AND MILEAGE: RENTAL

MOBIUZED FROM: -6tC+1guWIr'u -7- DEPARTURE TIME: 03: ao

ARRIVED ON SITE: P.I*Co

STANDBY TIME: kbr CAUSE: MA,

LOGGING STARTED: 2" 3' LOGGING COMPLETED: 0" 2.,

WINCH: COMPROBE_ SILVER- V OYO OTHER

MICROLOGGER 5301 /OTHER
TELEVIEWER ACOUSTIC #5174 V' OTHER

PROBE TILT TEST '8. IOk BRUNTON TILT 40

PROBE TILT TEST !6. 56 BRUNTON TILT _ __

PROBE TILT TEST 1I.3 BRUNTON TILT 1 4-0

PROBE AZIMUTH TEST-I .7' BRUNTON AZIMUTH 1414- 0

PROBE AZIMUTH TEST SS 1. 2- BRUNTON AZIMUTH "S'3

PROBE AZIMUTH TEST f11,T BRUNTON AZIMUTH -Z.s-,o

PROBE OFFSET 1.44M(4.72FT)
MINUS CASING STICK-UP - ,. .,

DEPTH REF. -OFFSET AT START 2.'4-17'

DEPTH REF. OFFSET AT END L. ,*'
AFTER SURVEY DEPTH ERROR -. o , LESS THAN 0.4%?'C--

START. START END END..

LOG NAME DEPTH TIME DEPTH TIME

GSO-B.A&&"t 0 2. $?2z.S' III3 S ~ ?I-

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES: ,-A%64-W O "t'P o4t S-o•. :k'•..

SUGGESTIONS, ADDITIONS, CHANGES;:

GEO Vision Geophysical Services 1151 Pomona Roa4 Unit P, Corona, C.A 92882 Ph (951) 549-1234 Fx (951) 549-1236

GEOVision Report 6533-01 vol 1 of 2 STP COL Boring Geophysical Logging rev a
2/22/2007 Page 214 of 404



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

Project 5050-06-0496
February 26, 2007

GE (UP'trn
geoph.ysical services

________BORING GEOPHYSICS FIELD LOG SUMMARY

SITE: SOUTH TEXAS PROJECT CO

CLIENT: MACTEC
AUTHOR:_R. STELLER

DATE:_ J &IpJ!
JOB:.6533
PAGE 1 OF I

PHONE:_704-357-5633_
CONTACT:_MIKE SUFNARSKI

BOREHOLE CONSTRUCTION: CASED UNCASED-j/

DIAMETERS AND DEPTH RANGES: 4" 0 TO 0b1 ;5, _ _TO

BOREHOLE TOTAL DEPTH AS DRILLED: q10'

CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING_ NO '

DEPTH TO BEDROCK: I- * -

BOREHOLE FLUID: WATER.; FRESH WATER MUD V; SALT WATER MUD

LOGGING CREW: R. STELLER

LOG TYPE IFILE NAME IDEPTH RANGE IDATE !TIMES
. ). L

im AIPP Irw gkm'fov.,ryrol I. No,. 0'71.30 -,07, 51

'et•," A ,,w-, ,.• ,.'-.5- ' __ _ __ 6:_d4t - 05: 48

&A, pMso. 1,• •- A-7. D. I.0'- .. ,:6 q-. oq,3-,

.4'o.a.. •f . •-____,_.___ _,•_ _ _ c 4q - &>q:90

&AAtýr~ r,_ __ _ 30_ __ O 57~~

C0A'peA.--~rtn 6,1StO1ff0 r 7. 40. to: 60

GEOVision Geophysical ervices 1151 Pomona Roa4 Unit P, Corona. C4'928,2 Pit (951) 549-1234 Fx (951) 549.1236
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GE (OVlkzŽ?w
geophysical services

¶ ,- 30oCELOG FIELD LOG

SITE: SOUTH TEXAS PROJECT COL DATE:___________

CLIENT: MACTEC JOB:_6533

AUTHOR:_R. STELLER__ PAGE 1 OF 2

CONTACT:

CONTACT:

CONTACT:

CONTACT:

DRILLER:_
COMPANY:

_OFFICE__ PHONE:
-CELL PHONE:
_OFFICE_ PHONE:

PHONE:
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:

GENERAL SITE CONDITIONS/LOCATION:

N

BOREHOLE DESIGNATION: fi-305- IDH iLOCATION:_

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASEDP__

DIAMETERS AND DEPTH RANGES: '4" 0 TO q-' ____, _ _TO

BOREHOLE TOTAL DEPTH AS DRILLED: 4b'

CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING_ _ NO V

DEPTH TO BEDROCK: . . . DEPTH TO WATER TABLE: ,-T

BOREHOLE FLUID: WATER__ FRESH WATER MUDj SALT WATER MUD - ;

OTHER:
DEPTH TO BOREHOLE FLUID: / TIME SINCE LAST CIRCULATION: '/z- I Ut.

LOGGING CREW: R. STELLER t C,

VEHICLE(S) USED AND MILEAGE: _RENTA

MOBILIZED FROM: O Mt-,Tr. -rt

ARRIVED ON SITE: O..,

STANDBY TIME:
LOGGING STARTED: 07: 5-to

4L

DEPARTURE TIME: .0te- ;

CAUSE:
LOGGING COMPLETED: 0' 46

GEOVuisimo Geophysical Services 1151 Pomona Road, Unk P, Corona, CA 92892 Ph (951) 549-1234 l;c (951) 549-1236
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SITE:_SOUTH TEXAS PROJECT COL -30.5

CLIENT:-MACTEC

AUTHOR:_R. STELLER.

Project 5050-06-0496
February 26, 2007

DATE: Ut/l
JOB:.6533
PAGE 2 OF 2

WINCH: COMPROBE SILVER g OYO OTHER

MICROLOGGER 5301- OTHER_

ELOG PROBE 5490__._ OTHER

PROBE LENGTH 2.50M(8.20 Fr)

PLUS YOKE 10,OM (32.8 FT)

MINUS CASING STICK-UP
DEPTH REF. OFFSET AT START 4-1.6
DEPTH REF. OFFSET AT END
AFTER SURVEY DEPTH ERRbR P LESS THAN 0.4%? tet&

I

START START END END

LOG NAME DEPTH TIME DEPTH TIME

Da A ,eP Ot 4-1 2. ' 0

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:____________________

.SUGGESTIONS, ADDITIONS, CHANGES:____________________

GEO 'zsion Geophysical Services 1151 Pomona Road, Unit P, Corona, CA 92882 Pit (951) 549-1234 Fx (951) 549-1236
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P-S SUSPENSION VELOCITY FIELD LOG

SITE: SOUTH TEXAS PROJECT COL K•- 'O DATE: [2

CLIENT: MACTEC JOB: 6533
AUTHOR:_R. STELLER PAGE 1 OF___

CONTACT:_MIKE SUFNARSKI OFFICE PHONE:_704-357-5633
-CELL_ PHONE:_704-309-0624

CONTACT: : OFFICE PHONE:

PHONE:
CONTACT: PHONE:

PHONE:_

CONTACT: PHONE:

PHONE:

DRILLER: PHONE:

COMPANY: PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS/LOCATION:

EA#:
BOREHOLE DESIGNATION: 9,-'oS- - 1l4 LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED V
DIAMETERS AND DEPTH RANGES: 4" 0 TO V' ;_, _ TO

BOREHOLE TOTAL DEPTH AS DRILLED: M'i

CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING__ NO V'

DEPTH TO BEDROCK:____ DEPTH TO WATER TABLE: '

BOREHOLE FLUID: WATER ; FRESH WATER MUD ;/. SALTWATER MUD -_;

OTHER:
DEPTH TO BOREHOLE FLUID:- TIME SINCE LAST CIRCULATION: 1)41f

GEOVislon Geophysical Services 1151 Pomona Road, Suite P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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geq ph~wiy=1.w 8e&

SITE: SOUTH TEXAS PROJECT COL L 3O" DATE: (z./t/oc•
CLIENT: MACTEC JOB:_6533

AUTHOR:_R. STELLER PAGE 2 OF 4-

LOGGING CREW: 11. a, t2-
VEHICLE(S) USED AND MILEAGE: _RENTAL

MOBILIZED FROM: 6ft &r/ .- r

ARRIVED ON SITE: v? :.* 00

STANDBY TIME:

LOGGING STARTED: 09, %.s

STANDBY TIME:

LOGGING STARTED:

DEMOBILIZED TO:

ADDITIONAL DEMOB TIME:

DEPARTURE TIME: (9-() 3,

CAUSE:

LOGGING COMPLETED: 04.: 5--

CAUSE:

LOGGING COMPLETED:

ARRIVAL TIME:

REASON:

BATTERIES CHANGED BEFORE LOGGING: YES ; NO STORED WITH NEW

WINCH COMPROBE i GREY[] OYO [- RGF- OTH
INSTRUMENT OYO 12004W--1 15014-1 19029 RG 160023 1160024

RECEIVER SIN 12008[]. 20042[li 26056 il 11001 " 23053 F-J 30086.

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

COMMENTS: •,1 1t'• ', O) N

GEOVision Geophysical Services 1151 Pomona Road, Suite P, Corona, CA 92882Ph'(951) 549-1234 Fx (951)549-1236
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GEOVISION SUSPENSION LOGGING FIELD NOTES
EXAS COL V?_ ".. " DATE: It -)b •!mTF:: SOULTH T

CLIENT: MACTEC
AUTHOR:-R. STELLER

JOB: 6533
-PAGE -OF 4

DEPTH DEPTH UNFILTERED ' FILTERED COMMENTSMETERs FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

0.5 1.64 1
1.0 3.28 2
1.5 4.92 3
2.0 6.56 4.
2.5 8.20 •'
3.0 9.84 b
3.5 11.48 7
4.0 13.12 0
4.5 14.76 1
5.0 16.40 '0
5.5 18.04 i
6.0 19.69 .-
6.5 21.33. __

7.0 22.97 14--
7.5 24.61 iS"
8.0 26.25 1b
8.5 27.89 11)
9.0 29.53 ___

9.5 31.17 t4

10.0 32.81 ea
10.5 34.45 2,i
11.0 36.09 72
11.5 37.73 "_ _ _

12.0 39.37 Z.
12.5 41.01 ".<

13.0 42.65 2___,
13.5 44.29 ?,-I
14.0 45.93 2.6
14.5 47.57 A
15.0 49.21 5
15.5 50.85 -)

16.0 52.49 5.
16.5 54.13 _ _,

17.0 55.77 ___

17.5 57.41 5S"
18.0 59.06
18.5 60.70 "57
19.0 62.34 )•
19.5 63.98 'A
20.0 65.62 1
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GEOVISION SUSPENSION LOGGING FIELD NOTES
E-FXAS COL= .,- 3•" h 1A A- 1. ID, Iitw•rTI= £(MITH 1

CLIENT:_MACTEC
AUTHOR:_R. STELLER

JOB:, 6533
_____________________________JOB:...6533

DAGE 4 OF 4

DEPTH DEPTH JUNFILTERED FILTERED COMMENTS
METERS FEET FILE NO. FILE NO. CASING, WATER. ROCK, ETC

20.5 67.26 +(-
21.0 68.90 

__

21.5 70.54 43

22.0 72.18 +4'
22.5 73.82 4__
23.0 75.46
23.5 77.10 •r•,-t!,-.l ,

24.0 78.74 ____K ___l,__Q L_ AO.-

24.5 80.38

25.0 82.02

25.5 83.66
26.0 85.30
26.5 86.94
27.0 88.58
27.5 90.22 PA'_ - , * 0., - q
28.0 91.86
28.5 93.50

29.0 95.14

29.5 .96.78
30.0 98.43
30.5 100.07

31.0 101.71

31.5 103.35
32.0 104.99
32.5 106.63

33.0 108.27

33.5 109.91

34.0 111.55
34.5 113.19

35.0 114.83
35.5 116.47
36.0 118.11

36.5 119.75
37.0 121.39

37.5 -123.03 '.

38.0 124.67
38.5 126.31

39.0 127.95

39.5 129.59
40.0 131.23
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GEo sevces7/
geophysical services

Project 5050-06-0496
February 26, 2007

- CALIPER FIELD LOG

SITE:_SOUTH TEXAS PROJECT COL
CLIENT:_MACTEC
AUTHOR:_R. STELLER

DATE: 12,
JOB:_6533
PAGE 1 OF 2

CONTACT:_MIKE SUFNARSKI -OFFICE_ PHONE:
-CELL__ PHONE:_704-357-5633

CONTACT: _OFFICE_ PHONE:
PHONE:

CONTACT: PHONE:-
PHONE:

CONTACT: PHONE:-
PHONE:

DRILLER: PHONE:
COMPANY:_ __PHONE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: t- 1 " -w DR LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED V/
DIAMETERS AND DEPTH RANGES: /T0 TO ____ -_ : -TO

BOREHOLE TOTAL DEPTH AS DRILLED: 016'
CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING_ NO/

DEPTH TO BEDROCK: JA DEPTH TO WATER TABLE: ý 2o

BOREHOLE FLUID: WATER_ FRESH WATER MUD .; SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID:_ _ TIME SINCE LAST CIRCULATION: r Af-

LOGGING CREW: R. STELLER ;, /J49
VEHICLE(S) USED AND MILEAGL: _RENTA
MOBILIZED FROM: O ,y w *r)(

ARRIVED ON SITE: ,
STANDBY TIME:
LOGGING STARTED: o4; AA

DEPARTURE TIME: O0 ;c5

CAUSE:
LOGGING COMPLETED: 10 : ft

GEO Vision Geophiysical Services 1151 Pomona Roa, Unit P, Corona, CA 92882 Ph (951) 549-2234 Fx (951) 549-1236
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SITE: SOUTH TEXAS PROJECT COL B-so•: DATE: 2-/Dc.

CLIENT: MACTEC JOB:_6533

AUTHOR:-R. STELLER PAGE 2 OF 2

WINCH: COMPROBE SILVER W/ OYO OTHER

MICROLOGGER 53017 OTHER_

CALIPER PROBE 53687 OTHER_

PROBE OFFSET 2.08M(6.82 FT) 12 IN MAX

MINUS CASING STICK-UP
DEPTH REF. OFFSET AT START 4-0'

DEPTH REF. OFFSET AT END r- Do

AFTER SURVEY DEPTH ERROR -O0-02 LESS THAN 0.4%? '?6S

START START END END

LOG NAME DEPTH TIME DEPTH TIME

6 3 - .&4'u ti a% I, or 4:'

CALIBRATION PLATE SIN 201 AS BUILT IPVC FITTING

1.968 IN 3.937 IN 8.000 IN 4.507 IN

FILE NAME (50 MM) (100 MM) (203.2 MM) (114.3 MM)

AS MEAS. Q AW-ar,' 01 .o ?- .')Z-

AS MEAS. 6_3D;_ '_._ _._ 1.47 _,_4t_- A. _,i .. _.

AS MEAS.
iAS MEAS.

AS MEAS. I
AS MEAS. I

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GEOrrsion Geophysical Services 1151 Pomona Road Unit P, Corona, CA 928s2 Ph (951) 549-1234 Fx (951) 549-1236
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GE( (Wkzbz~qz
geop.ysicai services

__ __ ACOUSTIC TELEVIEWER FIELD LOG

SITE:_SOUTH TEXAS PROJECT COL DATE: 1'1/,0

CLIENT:_MACTEC JOB:.6533

AUTHOR:_R. STELLER PAGE 1 OF 2

CONTACT:_MIKE SUFNARSKI _OFFICE_ PHONE:704-357-5633
_CELL PHONE:.704-309-0624

CONTACT: _OFFICE_ PHONE:_

PHONE:

CONTACT: PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

DRILLER: PHONE:

COMPANY: PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: C"50$ C LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:_

BOREHOLE CONSTRUCTION: CASED UNCASED

DIAMETERS AND DEPTH RANGES: 4 0 TO _'." , _ TO

BOREHOLE TOTAL DEPTH AS DRILLED: 16b(
CONDUCTOR CASING?: YES__ DEPTH TO BOTTOM OF CASING_ ; NO

DEPTH TO BEDROCK: P1 1 DEPTH TO WATER TABLE: _ _4

BOREHOLE FLUID: WATER ;FRESH WATERMUD ' ;SALT WATER MUD

OTHER:'
DEPTH TO BOREHOLE FLUID:L TIME SINCE LAST CIRCULATION: W .

GEOVF-bion Geophysical Services 1152 Pomona Road, Unit P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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geophysical services.

Project 5050-06-0496
February 26, 2007

SITE:_SOUTH TEXAS PROJECT COL k- 3q,5 DATE: 10.00cO,
CLIENT:_ -MACTEC JOB:_6533__

AUTHOR:_R. STELLER PAGE 2 OF 2

LOGGING CREW: R. STELLER A 4. _-el rt

VEHICLE(S) USED AND MILEAGE: _RENTAL

MOBILIZED FROM: q-m & w TV . DEPARTURE TIME: 01:( 50

ARRIVED ON SITE: 67;6 0
STANDBY TIME: CAUSE:

LOGGING STARTED: 1o . 4o LOGGING COMPLETED: O,. So

WINCH: COMPROBE __•SILVER. OYO OTHER

MICROLOGGER 5301 "'OTHER_ _

TELEVIEWER ACOUSTIC #5174'/ OTHER

PROBE TILT TEST Ri. BRUNTON TILT -0i

PROBE TILT TEST BRUNTON TILT

PROBE TILT TEST BRUNTON TILT

PROBE AZIMUTH TESTL1..._ BRUNTON AZIMUTH -ho

PROBE AZIMUTH TEST -k. I - BRUNTON AZIMUTH 01 0

PROBE AZIMUTH TEST BRUNTON AZIMUTH

PROBE OFFSET FT)
:MINUS CASING STICK-UP
!DEPTH REF. OFFSET AT START J,7

DEPTH REF. OFFSET AT END -- .1:0

AFTER SURVEY DEPTH ERROR - I- O"- LESS THAN 0.4%? •YE-

START START END END

LOG NAME DEPTH TIME DEPTH TIME

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:____________________

SUGGESTIONS, ADDITIONS, CHANGES:____________________

GEOfVsion Geophysical Se.rvicm 1151 Pomona Road, Unk P, Corona, CA 92882 PA (951) 549-1234 Fx (951) 549-1236
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GE QA ýP 2w
geophysical seruices

6-1,oS-ti BORING GEOPHYSICS FIELD LOG SUMMARY

SITE:_SOUTH TEXAS PROJECT COL DATE: t 2/-1io.

CLIENT:_MACTEC JOB:_6533'

AUTHOR:_R. STELLER PAGE I OF I

CONTACT:_MIKE SUFNARSKI PHONE_704-357-5633_

BOREHOLE CONSTRUCTION: CASED UNCASED V
DIAMETERS AND DEPTH RANGES: A$ 0 TO ,15' ; , __TO
BOREHOLE TOTAL DEPTH AS DRILLED: •ZI"

CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING_ NO V

DEPTH TO BEDROCK- ? P
BOREHOLE FLUID: WATER_; FRESH WATER MUD-_V_; SALT WATER MUD

LOGGING CREW:.R. STELLER. ..40r*-Ot

LOG TYPE FILE NAME DEPTH RANGE DATE TIMES

•. P g .em'-I?2-.'O4 3.V'- - ol.•' 4 I4,'.l• - ,::

0'_ ,, , .r r - 1t3 : f3

ft~ 2009' _ ___ 17:oo tpi. M

GEO Vion Geophysical Servces 1151 Pomona Road, Unit P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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GE QP[i zbwz
geophysical services

__ CALIPER FIELD LOG

SITE: SOUTH TEXAS PROJECT COL

CLIENT:_MACTEC
AUTHOR:_R. STELLER

DATE: 1Z, 7
JOB:_6533_
PAGE 1 OF 2

CONTACT:_MIKE SUFNARSKI OFFICE_ PHONE:
-CELL__ PHONE: 704-357-5633

CONTACT: OFFICE PHONE:_
PHONE:

CONTACT: PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

'DRILLER: PHONE:_

COMPANY: PHONE:

GENERAL SITE CONDITIONSLOCATION:

BOREHOLE DESIGNATION: 17 -3•% 12± LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED 7

DIAMETERS AND DEPTH RANGES: e" 0 TO 215' __,__ _ _TO
BOREHOLE TOTAL DEPTH AS DRILLED: 2ý, 9.'t

CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING_ NO_

DEPTH TO BEDROCK_ 10k DEPTH TO WATER TABLE: Pt-oV

BOREHOLE FLUID: WATER ; FRESH WATER MUD__(; SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID: T TIME SINCE LAST CIRCULATION: _ha

LOGGING CREW: R. STELLER C..
VEHICLE(S) USED AND MILEAGE: RENTi

MOBILIZED FROM: ____ ___ _I__x
ARRIVED ON SITE: oý:*!",
STANDBY TIME:
LOGGING STARTED: 6Cn0O%

kL

DEPARTURE TIME: ;

CAUSE:
LOGGING COMPLETED: fo:

GEOG Vsion, Geophysical Serices 1151 Ponwuza Road, Utter P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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SITE:_SOUTH TEXAS PROJECT COL , D3b-• DATE: I?-J'7/0(,p

CLIENT:_MACTEC JOB:_6533

AUTHOR:-R. STELLER PAGE 2 OF 2

WINCH: COMPROBEý SILVERV OYO OTHER

MICROLOGGER 5301 of OTHER

CALIPER PROBE 5368-7 OTHER

PROBE OFFSET 2.O8M 6.82 FT) 12 IN MAX

MINUS CASING STICK-UP
DEPTH REF. OFFSET AT START 482'
DEPTH REF. OFFSET AT END _.,__

AFTER SURVEY DEPTH ERROR - 7O?.' LESS THAN 0.4%?

START START END END

LOG NAME DEPTH TIME DEPTH TIME

6 ,"¶ , ••.+. : ", . •rOLo V•'ro# ___: __+'• cA•,-r~ro-i •-' lw ÷o. E -,C+'•

CALIBRATION PLATE SIN 201 C AS BUILT. . PVC FITTING

1.968 IN 3.937 IN 8.000 IN 4.507 IN

FILE NAME (50 MM) (100 MM) (203.2 MM) (114.3 MM)

AS MEAS, 1-,4 ,L -.. 4-

AS MEAS.

AS MEAS.
AS MEAS.
AS MEAS._

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:_

GEOVision Geophysical Services 1151 Pomona Roa4 Unit P, Corona, CA 92982 Pit (951) 549-1234 Fk (951) 549-1236
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GE ( Wizb z
geophysical services

P, ACOUSTIC TELEVIEWER FIELD LOG

SITE: SOUTH TEXAS PROJECT COL DATE: t?-1L /ClP.

CLIENT:_MACTEC JOB:_6533

AUTHOR:_R. STELLER PAGE 1 OF 2

CONTACT:_MIKE SUFNARSKI _OFFICE._ PHONE:_ 704-357-5633
-CELL__ PHONE:_704-309-0524

CONTACT: _OFFICE PHONE:
PHONE:

CONTACT:_ PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

DRILLER: PHONE:

COMPANY: PHONE:-

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONSLOCATION:_

BOREHOLE DESIGNATION: 13 - 3- DH LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED-e

DIAMETERS AND DEPTH RANGES: Akf 0 TO 215' • _ TO

BOREHOLE TOTAL DEPTH AS DRILLED: 1 . .

CONDUCTOR CASING?: YES___ DEPTH TO BOTTOM OF CASING_ NO •

DEPTH TO BEDROCK: 01k- DEPTH TO WATER TABLE: ,LO'

BOREHOLE FLUID: WATER ; FRESH WATER MUD"; SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID: 9• TIME SINCE LAST CIRCULATION: # 4,4

GEO.Ision Geophysical Services 1151 Pomoma Road, Unit P, Coroma, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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geophysical services

Project 5050-06-0496
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SITE:_SOUTH TEXAS PROJECT COL 03 - DATE: t z I-? I 0)¶

CLIENT:_MACTEC JOB: 6533

AUTHOR:_R. STELLER PAGE 2 OF 2

LOGGING CREW: R. STELLER C--' Co/ra(r¶eA

VEHICLE(S) USED AND MILEAGE: -RENTAL

MOBILIZED FROM: -'AC• t ,' DEPARTURE TIME: OG: t

ARRIVED ON SITE: O,'. 4-1

STANDBY TIME_ CAUSE:

LOGGING STARTED: I? "O LOGGING COMPLETED: 17: I[

WINCH: COMPROBE..SILVER OYO OTHER

MICROLOGGER 5301__V OTHER.
TELEVIEWER ACOUSTIC #5174¢ OTHER

PROBE.TILT TEST Z, BRUNTON TILT 'i.o
PROBE TILT TEST o4 BRUNTON TILT f

PROBE TILT TEST BRUNTON TILT

PROBE AZIMUTH TEST 4M. 2.6 BRUNTON AZIMUTH ( 0

PROBE AZIMUTH TEST 27S. (-* BRUNTON AZIMUTH ;(.qs

PROBE AZIMUTH TEST BRUNTON AZIMUTH

PROBE OFFSET 'I.44M,•.72FT)MINUS CASING STICK-UP w'._..0

DEPTH REF. OFFSET AT START: 4• 71.'
DEPTH REF. OFFSET AT END 4-
AFTER SURVEY DEPTH ERROR 4 6. r$' LESS THAN 0.4%?'el"

START START END END

LOG NAME DEPTH TIME DEPTH TIME
1 1'7 IWxO

MAINTENANCE PERFORMED ON SITE:____________________

EQUIPMENT PROBLEMS OR FAILURES:____________________

SUGGESTIONS, ADDITIONS, CHANGES:____________________

GEO Vision Geophysical Services 1151 Pomona Roa4 Unit P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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Project 5050-06-0496
February 26, 2007

geophysicw sevie

P-S SUSPENSION VELOCITY FIELD LOG

SITE: SOUTH TEXAS PROJECT COL - DATE: .I-/7 /h Or,
CLIENT:_MACTEC JOB: 6533-
AUTHOR:_R. STELLER PAGE 1 OF

CONTACT:_MIKE SUFNARSKI

CONTACT:

CONTACT:

CONTACT:

DRILLER:

COMPANY:

OFFICE PHONE:_704-357-5633

CELL___ PHONE:704-309-0624
OFFICE PHONE:

PHONE:

PHONE:

PHONE:

PHONE:

PHONE:

PHONE:

PHONE.

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS/LOCATION:

EA#:
BOREHOLE DESIGNATION: ?,- "- • LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED I/
DIAMETERS AND DEPTH RANGES: W 0 TO 2,I1 .-;_, -_TO__

BOREHOLE TOTAL DEPTH AS DRILLED:_2_______

CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING ; NOJ
DEPTH TO BEDROCK: P)', DEPTH TO WATER TABLE: ý'
BOREHOLE FLUID: WATER ; FRESH WATER MUD ; SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID: - TIME SINCE LAST CIRCULATION:F Z-H4t

GEOVision Geophysical Services 1151 Pomona Road, Suite P, Corona, CA 928121Ph (951) 549-1234 Fx (951) 549-1236
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low
91 1E%.x 1(f&ft0'P&%.V8i=d

SITE: SOUTH TEXAS PROJECT COL f; ," DATE: I2/'/ Ofo
CLIENT:_MACTEC JOB:_6533
AUTHOR:_R. STELLER PAGE 2 OF4_

LOGGING CREW: .. E4,6'7 C.-. C.Z..-

VEHICLE(S) USED AND MILEAGE: _RENTAL

MOBILIZED FROM: Sloe cxr¢ !!7"- DEPARTURE TIME: 06: I1-

ARRIVED ON SITE: r: 4,5'

STANDBY TIME: CAUSE:

LOGGING STARTED: WIT- LOGGING COMPLETED: i(& :,c
STANDBY TIME: CAUSE:

LOGGING STARTED:_ LOGGING CoMPLETED:

DEMOBILIZED TO: ARRIVAL TIME:

ADDITIONAL DEMOB TIME: REASON:

BATTERIES CHANGED BEFORE LOGGING: YES ; NO V/ STORED WITH NEW

WINCH COMPROBE -I GREYI-- OYO [I RG-I OTH

INSTRUMENT OYO 12004 -- 15014 19029 RG 160023 7160024

RECEIVER S/N 12008 F] 20042 260686 L 11001 - 23053 LI 30086

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

COMMENTS: 0nVP'fT 7@Q 0 5.1 - O. - 1,. C" .

GEOVision Geophysical Services 1151 Pomona Road, Suite P, Corona, CA92882Ph (951) 549-1234 Fx (951) 549-1236
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

Project 5050-06-0496
February 26, 2007

GEOVISION SUSPENSION LOGGING FIELD NOTES
EXAS COL R - "lrn¶ DATE: I&, /?7 f Ob• ITE: SOUTH T

CLIENT:_MACTEC
AUTHOR:_R. STELLER

JOB:_6533

PAGE 46 OF (a

DEPTH DEPTH UNFILTERED FILTERED COMMENTS.METERS FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

0.5 1.64
1.0 3.28 I
1.5 4.92 S
2.0 6.56
2.5 8.20
3.0 9.84 "
3.5 11.48
4.0 13.12 '7
4.5 14.76 1
5.0 16.40 '0
5.5 18.04 i0

6.0 19.69 ti_
6.5 21.33 t
7.0 22.97 ___

7.5 24.61 ,A-
8.0 26.25 ,.

8.5 27.89 Ito
9.0 29.53 t?
9.5 31.17 IB.
10.0 32.81 t•
10.5 34.45 zo
11.0 36.09 'Z-1
11.5 37.73 '_ __.

12.0 39.37 "J-5
12.5 41.01 24-
13.0 42.65 %,C
13.5 44.29
14.0 45.93 -/7 __

14.5 47.57 _,_

15.0 49.21 2,A
15 50.85 so
16.0 52.49
16.5 54.13 ŽL
17.0 55.77 ,3
17.5 57.41 3Y

18.0 59.06 IS__
18.5 60.70 ,C
19.0 62.34 37
19.5 63.98 :•
20.0 65.62 .___
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

Project 5050-06-0496
February 26, 2007

GEOVISION SUSPENSION LOGGING FIELD NOTES
.SITE:_SOUTH TEXAS COL DATE: /7 f /Ob
CLIENT: __MACTEC JOB: 6533
AUTHOR:_R. STELLER PAGE "' OF

=DEPTH IDEPTH UNFILTERED FILTERED COMMENTS
METERS IFEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC I

20.5 67.26 Yb

21.0 68.90 '

21.5 70.54 •
22.0 72.18 qg
22.5 73.82 q9 _

23.0 75.46 4t .
23.5 77.10 144
24.0 78.74 _ _ _

24.5 80.38 _ __

25.0 82.02 J . ..
25.5 83.66 S'"
26.0 85.30 9/ I
26.5 86.94 5 2
27.0 88.58 53
27.5 90.22 CY _ _

28.0 91.86 5S
28.5 93.50 go/
29.0 95.14 17
29.5 96.78 __ _ _ _

30.0 98.43 5?
30.5 100.07
31.0 101.71 W
31.5 103.35 (
32.0 104.99 _

32.5 106.63 (,.-
33.0 108.27 _ _

33.5 109.91 66
34.0 111.55 '7
34.5 113.19 ___

35.0 114.83 6?
35.5 116.47 7o

36.0 118.11 7/
36.5 119.75 7?

37.0 121.39 73_
37.5 123.03 7ý
38.0 124.67 -75 -

38.5 126.31 "76,:5
39.0 127.95 77
39.5 129.59 -/,Y
40.0 131.23 7Y
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Project 5050-06-0496
February 26, 2007

GEOVISION SUSPENSION LOGGING FIELD NOTES
EXAS COL A,- 70, DATE: t,/? / r?SITE: SOUTH T

CLIENT:_MACTEC
AUTHOR:_R. STELLER

JOB:_6533
PAGE -OF (Q

DEPTH D UNFILTERED FILTERED COMMENTS
METERS FEET FILE NO. ,FILE NO. CASING, WATER. ROCK, ETC

40.5 132.87 ___

41.0 134.51 __

41.5 136.15 _ __.

42.0 137.80
42.5 139.44 1
43.0 141.08
43.5 142.72 1
44.0 144.36 V7
44.5 146.00 re_
45.0 147.64 '
45.5 149.28 TO
46.0 150.92 ?I
46.5 152.56 Ta..
47.0 154.20 q3
47.5 155.84 9 q
48.0 157.48 %•
48.5 159.12 IV/
49.0 160.76 97
49.5 162.40 g__
50.0 164.04 11
50.5 165.68 /0o
51.0 167.32 lot
51.5 168.96 1o._
52.0 170.60 I
52.5 172.24 ,o9
53.0 173.88 lb
53.5 175.52 Io,
54.0 177.17 107
54.5 178.81 l0•
55.0 180.45 Io0
55.5 182.09 it _

56.0 183.73
56.5 185.37 1102-
57.0 187.01

57.5 188.65 f -_ _ _

58.0 190.29 !IS
58.5 191.93 •
59.0 193.57 (.7
59.5 195.21 fig_ _

60.0 196.85 ___
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

Project 5050-06-0496
February 26, 2007

GEOVISION SUSPENSION LOGGING FIELD NOTES
EXAS COL A - ?65 DATE: I Z / -7 /ZSITE: SOUTH T

CLIENT:__MACTEC
AUTHOR:_R. STELLER

JOB:_6533
PAGE EOF F

IDEPTH DEPTH UNF*LTERED FILTERED COMMENTSMETERS FEET FILE NO. F LE7 NO. CASING, WATER, ROCK, ETC

60.5 198.49 Iftt
61.0 200.13 ,Z t
61.5 201.77 124.- ,
62.0 203.41 8-1-C _____._ (o7
62.5 205.05
63.0 206.69
63.5 208.33
64.0 209.97
64.5 211.61
65.0 213.25
65.5 214.90 - -
66.0 216.54
66.5 218.18
67.0 219.82
67.5 221.46
68.0 223.10
68.5 224.74
69.0 226.38
69.5 228.02
70.0 229.66 ..
70.5 231.30
71.0 232.94
71.5 234.58
72.0 236.22

.72.5 237.86
73.0 239.50
73.5 241.14
74.0 242.78
74.5 244.42
75.0 246.06
75.5 247.70
76.0 249.34
76.5 250.98

77.0 252.62
77.5 254.27
78.0 255.91
78.5 257.55
79.0 259.19
79.5 260.83
80.0 262.47
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GE(Y Vz&tzb/
geophysical services

S -Q0 ELOG FIELD LOG

SITE:_ SOUTH TEXAS PROJECT COL DATE: &D -/ G

CLIENT: MACTEC JOB: 6533
AUTHOR:_R. STELLER -PAGE 1 OF 2

CONTACT:

CONTACT:

CONTACT:

CONTACT:

DRILLER:_
COMPANY:

-OFFICE_ PHONE:
CELL___ PHONE:
OFFICE_ PHONE:

PHONE:
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:

GENERAL 
SITE. CONDITIONS/LOCATION:

GENERAL SITE CONDITIONS/LOCATION:__________________

BOREHOLE DESIGNATION: (-'Ubj -LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASEDY_

DIAMETERS AND DEPTH RANGES: 4 0 TO 2,15;' " __ TO

BOREHOLE TOTAL DEPTH AS. DRILLED: .. Z4• P

CONDUCTOR CASING?, YES DEPTH TO BOTTOM OF CASING ; NO Il/

DEPTH TO BEDROCK . I DEPTH TO WATER TABLE: 0'Zb

BOREHOLE FLUID: WATER ; FRESH WATER MUD0L__ SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID: r TIME SINCE LAST CIRCULATION: /I

LOGGING CREW:_R. STELLER I C." C•.,4.
VEHICLE(S) USED AND MILEAGE: _RENTAL_
MOBILIZED FROM: f C.,ley"
ARRIVED ON SITE: fo,,- 4&'
STANDBY TIME:
LOGGING STARTED: I.. ,

DEPARTURE TIME: p r" J1"

CAUSE:
LOGGING COMPLETED: 14,: 04

GEOVIsioat Geophysical Services 1151 Pomona Roa4 Unit P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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SITE:_SOUTH TEXAS PROJECT COL 9- 5&6'

CLIENT:_MACTEC
AUTHOR:_R. STELLER

Project 5050-06-0496
February 26, 2007

DATE:__________
JOB:.6533
PAGE 2 OF 2

WINCH: COMPROBE SILVER it OYO OTHER

MICROLOGGER 5301"_7 OTHER_

ELOG PROBE 5490._/ OTHER_

/

PROBE LENGTH 2.50M(8.20 FT)
PLUS YOKE 10.0M (32.8 FT) ft.,bf-ýl

MINUS CASING STICK-UP -0O.0

DEPTH REF. OFFSET AT START 44 .0't

DEPTH REF. OFFSET AT END 4.

1AFTER SURVEY DEPTH ERROR .+-.I. LESS THAN 0.4%? {••

START START END END

LOG NAME DEPTH TIME DEPTH TIME

S .-.oeb L,, vo 'L . 1 ,, 3

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GEO Vion Geoplihycal Servkcs 1151 Pomona Roa4 Unit P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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February 26, 2007

GE1 V.[i9M
geophysical services

?S- $tq" 'D4 BORING GEOPHYSICS FIELD LOG SUMMARY

SITE:_SOUTH TEXAS PROJECT CO
CLIENT:_MACTEC
AUTHOR:_R. STELLER

DATE:_______ I
JOB:_6533/
PAGE 1 OF I

PHONE-704-357-5633_CONTACT:_MIKE SUFNARSKI

BOREHOLE CONSTRUCTION: CASED UNCASED iC

DIAMETERS AND DEPTH RANGES: 0 TO .2,15 ____. TO

BOREHOLE TOTAL DEPTH AS DRILLED: ?-17'
CONDUCTOR CASING?: YES___ DEPTH TO BOTTOM OF CASING__ NO ..

DEPTH TO BEDROCK: NO,
BOREHOLE FLUID: WATER .; FRESH WATER MUDJ SALT WATER MUD .

LOGGING CREW: R. STELLER T •' L

LOG TYPE FILE NAME DEPTH RANGE DATE TIMES

0,• ,• • _• I/,.a 0: .• S - O, 17

.,,A.Za I4 A r- U.S I. 00:fl5-0LO,0O

N PA0 1 .O- I0q)0-t-0

Cp 0wwwp%4 6"A~i 63T"5T01 1_ _ t14o- It: ¶S'

______________________________ v_____________________________40_____11:4 ____,

GEO -ision Geophysuc& S•vices 1151 Pomona Road. Unit , Corona, CA 92882 Pit (951) 549-1234 Fx (951) 549-1236
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MACTEC Engineering and Consulting, Inc.
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Project 5050-06-0496
February 26, 2007

GE 6 Y&z22zz
geophysical services

S - ..l a ELOG FIELD LOG

SITE:_SOUTH TEXAS PROJECT COL DATE: It]/ h l"

CLIENT:_MACTEC JOB: 6533

AUTHOR:_R. STELLER PAGE 1 OF 2

CONTACT:

CONTACT:

CONTACT:_

CONTACT:

DRILLER:
COMPANY:

_OFFICE_ PHONE:_ _ _

-CELL__ PHONE:
OFFICE_ PHONE:

PHONE:
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:__

GENERAL SITE CONDITIONStLOCATION:

BOREHOLE DESIGNATION: ISlj_%-M4 -LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED W

DIAMETERS AND DEPTH RANGES: _7__0_TO 11' __-- _, TO

BOREHOLE TOTAL DEPTH AS DRILLED: V

CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING ; NO I/

DEPTH TO BEDROCK N-0 DEPTH TO WATER TABLE: A-ZZe" 4

BOREHOLE FLUID: WATER ; FRESH WATER MUD 1_; SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID: f TIME SINCE LAST CIRCULATION: N P-

LOGGING CREW:_R. STELLER CA,

VEHICLE(S) USED AND MILEAG_:_RENT/
MOBILIZED FROM: e4c-t r ,-Y
ARRIVED ON SITE: O" "
STANDBY TIME:
LOGGING STARTED: t6Si1W

kL

DEPARTURE TIME: C *. I"

CAUSE:
LOGGING COMPLETED: O7ý61

GEO I-simn Geophysical Services 1151 Pomona Road, Unit P, Coronm, C4 92882 Pht (951) 549-1234 Fx (951) 549-1236
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SITE:_SOUTH TEXAS PROJECT COL .- • •'I r

CLIENT:_MACTEC J
AUTHOR:_R. STELLER __

Project 5050-06-0496
February 26, 2007

)ATE:%_ _Z7/0,,
JOB:.6533
)AGE 2 OF 2

WINCH: COMPROBE SILVER. OYO__ OTHER

MICROLOGGER 5 3 01f7" OTHER_
ELOG PROBE 54 906.A OTHER

PROBE LENGTH 2.50M(8.20 FT)
PLUS YOKE 10.OM (32.8 FT0) 1z•- b. "
MINUS CASING STICK-UP 40.0 t4pc /

DEPTH REF. OFFSET AT START 4.O(
DEPTH REF. OFFSET AT END
AFTER SURVEY DEPTH ERROR LESS THAN 0.4%?

START START END END
LOG NAME DEPTH TIME DEPTH TIME

6 2 _______, mark C 8 :i b-

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:____________________

SUGGESTIONS, ADDITIONS,,CHANGES:____________________

GEO rsion Geophyskia1 Ser•ices 1151 Pomona Road, UnitP, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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MACTEC Engineering and Consulting, Inc. Project 5050-06-0496
STP COL Geotechnical Data Report Attachment E February 26, 2007

P-S SUSPENSION VELOCITY FIELD LOG

SITE: SOUTH TEXAS PROJECT COL i - DATE: I-T.fr &C,
CLIENT: MACTEC JOB: 6533

AUTHOR:_R. STELLER PAGE I OF (0

CONTACT:_MIKE SUFNARSKI OFFICE- PHONE:_704-357-5633

_CELL PHONE:704-309-0624
CONTACT: OFFICE PHONE:

PHONE:

CONTACT: PHONE:

PHONE:
CONTACT: PHONE:

PHONE:

DRILLER: PHONE:

COMPANY: PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS/LOCATION:

EA#:
BOREHOLE DESIGNATION: V-'I - •i-t LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED__ UNCASEDI(

DIAMETERS AND DEPTH RANGES: 4" 0 TO r LI___ITO_

BOREHOLE TOTAL DEPTH AS DRILLED: 7 -5

CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING__ NO V
DEPTH TO BEDROCK- h!1 DEPTH TO WATER TABLE: ;=7O0

BOREHOLE FLUID:'WATER_ FRESH WATERMUD ; SALT WATER MUD-,

OTHER:

DEPTH TO BOREHOLE FLUID: . TIME SINCE LAST CIRCULATION: •' I -

GEOVision Geophysical Services 1151 Pomona Road, Suite P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236

GEOVision Report 6533-01 vol 1 of 2 STP COL Boring Geophysical Logging rev a 2/22/2007 Page 242 of 404
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STP COL Geotechnical Data Report Attachment E

Project 5050-06-0496
February 26, 2007

SITE:_SOUTH TEXAS PROJECT COL t- = DATE: It 7j-' JCIc
CLIENT:_MACTEC JOB:_6533
AUTHOR:_R. STELLER PAGE 2 OF .to

LOGGING CREW: aZ. r_ý , C. -, , c2;¢r-J%
VEHICLE(S) USED AND MILEAGE: _RENTAL

MOBILIZED FROM: CATV C'r- DEPARTURE TIME:_________

ARRIVED ON SITE: O(&4•
STANDBY TIME: CAUSE:

LOGGING STARTED: q I L LOGGING COMPLETED:T E

STANDBY TIME: CAUSE:

LOGGING STARTED: LOGGING COMPLETED:

DEMOBILIZED TO:_ _ARRIVAL TIME:

ADDITIONAL DEMOB TIME: REASON:

BATTERIES CHANGED BEFORE LOGGING: YES ; NO_; STORED WITH NEW

WINCH COMPROBE GREYr OYO i[] RG- OTH7

INSTRUMENT OYO 12004] 15014 19029 RG 160023 [Z1601124
RECEIVER S/N 12008W[-] 200421J 26066 11001 ['- 23053 F-30056

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

COMMENTS: -" C- =, ZT5v.- 2 a 2

GEOVision Geophysical Services 1151 Pomona Road, Suite P, Corona, CA 92882Ph (951) 549-1234 Fx (951) 549-1236

GEOVision Report 6533-01 vol 1 of 2 STP COL Boring Geophysical Logging rev a 2/22/2007 Page 243 of 404



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

Project 5050-06-0496
February 26, 2007

GEOVISION SUSPENSION LOGGING FIELD NOTES
TEXAS COL . -31 DATE: I ?i 7//L.SITE: SOUTH T

CLIENT:_MACTEC

AUTHOR:_R. STELLER
iOB: 6533
PAGE -OF (

DEPTH IDEPTH JUNFILTERED FILTERED COMMENTS
METERS FEET FILE NO. FFILE NO. CASING, WATER, ROCK, ETC

0.5 1.64 1
1.0 3.28 2.

1.5 4.92 "
2.0 6.56 4-
2.5 8.20 •
3.0 9.84 f,
3.5 11.48 _

4.0 13.12 _ _

4.5 14.76 _ _ _ _

5.0 16.40 in
5.5 18.04 i
6.0 19.69 it
6.5 21.33 1__
7.0 22.97 14.
7.5 24.61 1r
8.0 26.25 14
8.5 27.89
9.0 29.53 __
9.5 31.17 I4
10.0 32.81 T
10.5 34.45 71
11.0 36.09 _,

11.5 37.73 v,
12.0 39.37 Z,-4
12.5 41.01 -_ _

13.0 42.65
13.5 44.29 _,.,-_

14.0 45.93

14.5 47.57 1A
15.0 49.21 "_ _

15.5 50.85 ;A1
16.0 52.49 311
16.5 54.13 yi,
17.0 55.77 54,
17.5 57.41 _ _ _

18.0 59.06 "j
18.5 60.70 "_-_
19.0 62.34 ,,_
19.5 63.98 Vi_ _

20.0 65.62 40
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Project 5050-06-0496
February 26, 2007

GEOVISION SUSPENSION LOGGING FIELD NOTES
'EXAS COL b - sot DATE: I -. / -,SITE: SOUTH T

CLIENT:_MACTEC
AUTHOR:_R. STELLER

lOB:_6533
FDAGE -OF _

DEPTH IDEPTH JUNFILTERED FILTERED COMMENTS
METERS FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

20.5 67.26 41
21.0 68.90 64-
21.5 70.54 65
22.0 72.18 4X-
22.5 73.82 6C
23.0 75.46
23.5 77.10 A
24.0 78.74
24.5 80.38 41
25.0 82.02 %
25.5 83.66 C-1
26.0 85.30 51'_
26.5 86.94 S,
27.0 88.58 '4-
27.5 90.22 __

28.0 91.86 't_
28.5 93.50 S__
29.0 95.14 _,_

29.5 96.78
30.0 98.43 (0
30.5 100.07 (__
31.0 101:71 2
31.5 103.35 (,'
32.0 104.99 C,
32.5 106.63 fC"
33.0 108.27 60
33.5 109.91 0'
34.0 111.55 6
34.5 113.19 DI
35.0 114.83 -7_0
35.5 116.47 - I __

36.0 118.11 )17
36.5 119.75 7 1>
37.0 121.39 74"
37.5 123.03 7"
38.0 124.67 '(o
38.5 126.31 7)
39.0 127.95 "Al
39.5 129.59 "71
40.0 131.23 050
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GEOVISION SUSi
SITE:_SOUTH TEXAS COL - 3
CLIENT:__MACTEC _
AUTHOR:-R. STELLER

PENSION LOGE

Project 5050-06-0496
February 26, 2007

3ING FIELD NOTES
DATE:
JOB: 6533
PAGE '• OF________

IDEPTH IDEPTH UNFILTERED FILTERED COMMENTS
IMETERS FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

40.5 132.87 • __

41.0 134.51 ,7._

41.5 136.15 __

42.0 137.80 4.
42.5 139.44 P"
43.0 141.08 ,
43.5 142.72 15)
44.0 144.36 809
44.5 146.00 6I'
45.0 147.64 _0

45.5 149.28 q4
46.0 150.92 9F&,I
46.5 152.56 QS_
47.0 154.20 q4_ _

47.5 155.84 I
48.0 157.48 j•
48.5 159.12 /
49.0 160.76 90
49.5 162.40 •
50.0 164.04 100
50.5 165.68 01

51.0 167.32 1
51.5 168.96 ,o;
52.0 170.60 104,
52.5 172.24 .6"

53.0 173.88 16(,
53.5 175.52 i0
54.0 177.17 4O0
54.5 178.81 10q
55.0 180.45 it_
55.5 182,09 iI
56.0 183.73 J__ __.

56.5 185.37 113
.57.0 187.01 1 _ _,--

57.5 188.65 11__
58.0 190.29 I I_
58.5 191.93 17t
59.0 193.57 _f__

59.5 195.21 1101 i I
60.0 196.85 kit II
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Project 5050-06-0496
February 26, 2007

GEOVISION SUSPENSION LOGGING FIELD NOTES
EXAS COL - ., - 31Q DATE: M, /7 /O(,SITE: SOUTH T

CLIENT:_MACTEC
AUTHOR:-R. STEELER

JOB: 6r,33
| - i ,

PAGE OF (6

IDEPTH DEPTH UNFILTERED FILTERED COMMENTS
METERS FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

.60.5 198.49 12-I

61.0 200.13 1
61.5 201.77 ('P. .

62.0 203.41 (4aiT "

62.5 205.05
63.0 206.69

63.5 208.33
64.0 209.97

64.5 211.61
65.0 213.25

.. 65.5 214.90 _T', _. __-_'T. 0.

66.0 216.54
66.5 218.18

67.0 219.82

67.5 221.46

68.0 223.10

68.5 224.74

69.0 226.38

69.5 228.02
70.0 229.66

70.5 231.30
71.0 232.94
71.5 234.58

72.0 236.22
72.5 237.86

73.0 239.50

73.5 241.14

74.0 242.78

74.5 244.42
75.0 246.06

75.5 247.70

76.0 249.34

76.5 250.98

77.0 252.62
77.5 254.27
78.0 255.91

78.5 257.55

79.0 259.19

79.5 260.83
80.0 262.47
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

Project 5050-06-0496
February 26, 2007

GE($I5zr
geophysical services

(CALIPER FIELD LOG

SITE:_SOUTH TEXAS PROJECT COL DATE: " 1 7 /• ,,

CLIENT: MACTEC JOB:_6533

AUTHOR:_R. STELLER PAGE 1 OF 2

CONTACT:_MIKE SUFNARSKI OFFICE PHONE:
CELL PHONE:_704-357-5633

CONTACT: _OFFICE_ PHONE:
___PHONE:

CONTACT: _ PHONE:_
PHONE:

CONTACT: PHONE:
PHONE:_

DRILLER: PHONE:

COMPANY: PHONE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: *-i'qi- OH LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED/

DIAMETERS AND DEPTH RANGES: A 0 TO Z.' ; , TO

BOREHOLE TOTAL DEPTH AS DRILLED:_____
CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING_ NO if

DEPTH TO BEDROCK: IUA DEPTH TO WATER TABLE: -19t'Ul

BOREHOLE FLUID: WATER_ ;FRESHWATER MUDV ;SALTWATERMUD_;

OTHER:
DEPTH TO BOREHOLE FLUID: TIME SINCE LAST CIRCULATION: # "/L

LOGGING CREW: R. STELLER C,. C-
VEHICLE(S) USED AND MILEAGE: _REN

MOBILIZED FROM: fplcp C.inc, "T~x
ARRIVED ON SITE: A-'
STANDBY TIME:
LOGGING STARTED: 10 "1

'AL
DEPARTURE TIME: P'.iS"

CAUSE:
LOGGING COMPLETED: I I4-

GEOVIsion Geophlysical Serwcs 1151 Ponmona Road, Unit P, Corona, CA 92832 Pit (951) 549-1234 F.tr (951) 549-1236
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

SITE:_SOUTH TEXAS PROJECT COL G-310,

CUlENT:_MACTEC __
AUTHOR:_R. STELLERF

Project 5050-06-0496
February 26, 2007

DATE: Iz- '7/(*y•

lOB:_6533
PAGE 2 OF 2

WINCH: COMPROBE SILVER O __OYO OTHER

MICROLOGGER 5301 V OTHER

CALIPER PROBE 5368-7 OTHER

PROBE OFFSET 2.08M(6.82 F'7) 12 IN MAX

MINUS CASING STICK-UP
DEPTH REF. OFFSET AT START

DEPTH REF. OFFSET AT END C• AC)

AFTER SURVEY DEPTH ERROR LESS THAN 0.4%?

START START END END

LOG NAME DEPTH TIME DEPTH TIME

6•_6 C'& _ ._ _ (i. z \! :L .S.I' 1__-.'_S

CALIBRATION PLATE S/N 201 AS BUILT PVC FITTING

1.968 IN 4.507 IN
3.937 IN I8.000 IN 4.507 IN

FILE NAME (50 MM) (100 MM) (203.2 MM) (114.3 MM)

AS MEAS. -S.c 0-r0.-r -A. 4.4,.

AS MEAS.
AS MEAS.
AS MEAS.
AS MEAS.

MAINTENANCE PERFORMED ON SITE:_

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GEOVision Geophysical Services 1151 Pomona Roa, Unit P, Corona CA 92892 Ph (951) 549.1234 Fx (951) 549-1236
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STP COL Geotechnical Data Report Attachment E February 26, 2007

GE
geophkysical services

-'iq ACOUSTIC TELEVIEWER FIELD LOG

SITE:_SOUTH TEXAS PROJECT COL DATE: I I2,/ 7 /

CLIENT:_MACTEC JOB:_6533

AUTHOR:_R. STELLER PAGE 1 OF 2

CONTACT:_MIKE SUFNARSKI _OFFICE-_ PHONE:_704-357-5633
_CELL__ PHONE:_704-309-0624

CONTACT: _OFFICE__ PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

DRILLER: PHONE:

COMPANY:_ PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: 9- ,i - TY4 LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASEDt 'L_

DIAMETERS AND DEPTH RANGES: 4z0 TO Z0, ___;, _ TO

BOREHOLE TOTAL DEPTH AS DRILLED: 2-i¶

CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING ; NOV./

DEPTH TO BEDROCK- Mf DEPTH TO WATER TABLE: OW

BOREHOLE FLUID: WATER ;FRESH WATER MUD V; SALT WATER MUD_;

OTHER:
DEPTH TO BOREHOLE FLUID: - / TIME SINCE LAST CIRCULATION: ,.?,

GEOVwisn Geophysical Sarvic_. 1151 Pomona Road, Unit P, Corona, CA 92882 Ph (PSI) 549-1234 Fx (YSI) 549-1236
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GEos se~rves
geophysical services

Project 5050-06-0496
February 26, 2007

SITE: SOUTH TEXAS PROJECT COL L--31t (i DATE: I Z, /-7 /.

CLIENT:_MACTEC JOB:_6533

AUTHOR:_R. STELLER PAGE 2 OF 2

LOGGING CREW: R. STELLER b. C1
VEHICLE(S) USED AND MILEAGE: 'RENTAL_

MOBILIZED FROM: ...... 0 , '' -7-M

ARRIVED ON SITE: - ':

STANDBY TIME:
LOGGING STARTED: :"

DEPARTURE TIME: &'-iS-

CAUSE:
LOGGING COMPLETED: (1 C

WINCH: COMPROBE SILVER I/ OYO OTHER
MICROLOGGER 5301-V OTHER_ _ _
TELEVIEWER ACOUSTIC #5i74 /v7 OTHER'"

PROBE TILT TEST CI.o 0 BRUNTON TILT _ _.0'__

PROBE TILT TEST _____ _BRUNTON TILT E55- o

PROBE TILT TEST BRUNTON TILT

PROBE AZIMUTH TEST V71 C'6 BRUNTON AZIMUTH AP4o
PROBE AZIMUTH TEST SSi1. '7 ° BRUNTON AZIMUTH "FI
PROBE AZIMUTH TEST___ BRUNTON AZIMUTH_

PROBE OFFSET 1.44M14.72FT)
MINUS CASING STICK-UP F
DEPTH REF. OFFSET AT START 41 72.
DEPTH REF. OFFSET AT END 4.1.;
AFTER SURVEY DEPTH ERROR .O .-07 LESS THAN 0.4%? Yg-•

START START END END

LOG NAME DEPTH TIME DEPTH TIME
6"146iA-u u#• ~ oo l It •59- •f.

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:____________________

GEOVision Geophysical Sen 1151 Pomona Road, Unit P, Corona, CA 92882 Phi (951) 549-1234 Fx (951) 549-1236
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Project 5050-06-0496
February 26, 2007

GE Ezavz
geophysical services

- BORING GEOPHYSICS FIELD LOG SUMMARY

SITE: SOUTH TEXAS PROJECT COL

CLIENT: MACTEC
AUTHOR:_R. STELLER

DATE: e I lt,
.JOB:_6533___
PAGE "1 OF I

PHONE:_704-357-5633_CONTACT:_MIKE SUFNARSKI

BOREHOLE CONSTRUCTION: CASED UNCASED Vk

DIAMETERS AND DEPTH RANGES: 41 0 TO jj; •., WS'__TO

BOREHOLE TOTAL DEPTH AS DRILLED: '5 '

CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING_ NO V

DEPTH TO BEDROCK- o/ -

BOREHOLE FLUID: WATER ; FRESH WATER MUD. ; SALT WATER MUD

LOGGING CREW:_R. STELLER

LOG TYPE FILE NAME DEPTH RANGE DATE TIMES

______,, _ ____ _ 2'.10 --.0.- 20.5 " ,- -IO..51

o_¶Dt.• fr r t,- C)-r j •- I.. "r Uo'. CA - 10
________ suco-er 9Lz~ 1526 15:-(

GEO rsion Geophysical Services 1151 Pomona Road, Unit P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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MACTEC Engineering and Consulting, Inc. Project 5050-06-0496

STP COL Geotechnical Data Report Attachment E February 26, 2007

gwphysiml servilw

P-S SUSPENSION VELOCITY FIELD LOG

SITE: SOUTH TEXAS PROJECT COL - - t DATE: it

CLIENT: MACTEC JOB: 6533

AUTHOR:_R. STELLER PAGE 1 OF

CONTACT: MIKE SUFNARSKI OFFICE PHONE:.704-357-5633

_CELL_ PHONE:704-309-0624

CONTACT: OFFICE PHONE:
PHONE:

CONTACT: PHONE:

PHONE:

CONTACT: PHONE:

PHONE:

DRILLER: PHONE:

COMPANY: PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS/LOCATION:

EA* _ _ _ _ _
BOREHOLE DESIGNATION: $".-It- 2 LOCATION:_

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED___J

DIAMETERS AND DEPTH RANGES: • 0 TO • I" __ , TO

BOREHOLE TOTAL DEPTH AS DRILLED: ZIS '
CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING_ NOV

DEPTH TO BEDROCK NM DEPTH TO V)TATER TABLE: rZO'

BOREHOLE FLUID: WATER ; FRESH WATER MUD v ; SALT WATER MUD__ ;

OTHER:
DEPTH TO BOREHOLE FLUID:-j. TIME SINCE 'LAST CIRCULATION: It o*(L.

GEOVision Geophysical Services 1151 Pomona Road, Suite P, Corona. CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

Project 5050-06-0496
. February 26, 2007

geo physia sem

SITE: SOUTH TEXAS PROJECT COL , - •Z3t- DATE: B 1 ]0

CLI ENT:_MACTEC JOB:_6533

AUTHOR:_R. STELLER PAGE 2 OF (

LOGGING CREW: 9 -

VEHICLE(S) USED AND MILEAGE: -RENTAL

MOBILIZED FROM: g)$e- C' , -'1 DEPARTURE TIME: G, 00

ARRIVED ON SITE: ( :

STANDBY TIME: CAUSE:

LOGGING STARTED: OR:c) LOGGING COMPLETED: 0q;: L,

STANDBY TIME:_ CAUSE:

LOGGING STARTED: LOGGING COMPLETED:

DEMOBILIZED TO: ARRIVAL TIME:

ADDITIONAL DEMOB TIME: REASON:

BATTERIES CHANGED BEFORE LOGGING: YES ;N_.. NO_; STORED WITH NEW

WINCH COMPROBEF-[] GREYW] OYO j- RGW- OTH -1

INSTRUMENT . OYO 12004EW 15014[- 190291--n RG 160023 I0'160024

RECEIVER SIN 12008W] 20042W] 26066 R 11001 r- 23053 [-]30086

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

COMMENTS: Qa;--1 ArC, f 0 •. h.,.f . ?41159 F_ ,q•-f-r

GEOVision Geophysical Services 1151 Pomona Road, Suite P, Corona, CA 92882Ph (951) 549-1234 Fx (951) 549-1236
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

GEOVISION SUSPEN
SITE: SOUTH TEXAS COL 3"2 -- T. "

CLIENT:__MACTEC
AUTHOR: R. STELLER

Project 5050-06-0496
February 26, 2007

SION LOGGING FIELD NOTES
DATE: ul h./t"

PAGE S OF

I DEPTH DEPTH JUNFILTERED IFILTERED COMMENTS
METERS FEET FILE NO. IFILE NO. CASING, WATER,.ROCK, ETC

0.5 1.64
1.0 3.28 _

1.5 4.92
2.0 6.56 4-

2.5 8.20 01-5 1, 0-ýal• -9 43-

3.0 9.84 1 C _

3.5 11.48 _ '7
4.0 13.12 ___

4.5 14.76 9
5.0 16.40 10
5.5 18.04 11
6.0 19.69 V',
6.5 21.33 15
7.0 22.97 (4-
7.5 24.61 __

8.0 26.25 1 _ _

8.5 27.89 17
9.0 29.53 16
9.5 31.17 9_
10.0 32.81 10
10.5 34.45 z- _

11.0 36.09 1-L
11.5 37.73 2,
.12.0 39.37

12.5 41.01
13.0 42.65 Zt,,
13.5 44.29 "1,"1
14.0 45.93 2-•
14.5 47.57 ZA
15.0 49.21 ;0_
15.5 50.85 •1

16.0 52.49 31L
16.5 54.13 '
17.0 55.77 4
17.5 57.41 ___

18.0 59.06
18.5 60.70 -

19.0 62.34

19.5 63.98 3q.
20.0 65.62 #
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

Project 5050-06-0496
February 26, 2007

GEOVISION SUSPENSION LOGGING FIELD NOTES
TEXAS COL U - 3•2.-p - 0)-t DATE: h J I O ISITE: SOUTH T

CLIENT:_MACTEC
AUTHOR:_R. STELLER

J n | ,

.... mvv wv

PAGE E: OF ý,

DEPTH IDEPTH JUNFILTERED FILTERED COMMENTS
METERS FEET FILE NO. IFILE NO. "CASING, WATER, ROCK, ETC

20.5 67.26 A

21.0 68.90 &'L-

.21.5 70.54 41
22.0 72.18 4:-t
22.5 73.82 A,.

23.0 75.46 _4,
23.5 77.10 47
24.0 78.74 Af
24.5 80.38 4q
25.0 82.02 so_
25.5 83.66 S__
26.0 85.30_..
26.5 86.94 ._--__
27.0 88.58 45$4-
27.5 90.22 ___"

28.0 91.86 5'L=
28.5 93.50 _5__

29.0 95.14 %
29.5 96.78 qq_
30.0 98.43 c,

,,30.5 100.07 (,o(

31.0 101.71 ___-

31.5 103.35 (o g
32.0 104.99 44-
32.5 106.63 (o.5"

33.0 108.27 o
33.5 109.91 Ca7
.34.0 111.55

34.5 113.19 . ._,_
35.0 114.83 -7&_
35.5 116.47 -7(
36.0 118.11 ... _____

36.5 119.75 _7Z
37.0 121.39 74-'
37.5 123.03 "

38.0 124.67 ,
38.5 126.31 -7-_
39.0 127.95 7.3 ___.

39.5 129.59 ?7'

40.0 131.23 1 &
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

Project 5050-06-0496
February 26, 2007

SITE: SOUTH 1
CLIENT: _MAC
AUTHOR:_R. S.

GEOVISION SUSPENSION LOGGING FIELD NOTES
EXAS COL Z= Sv•s 1 lk DATE:__ I __ IQ J _

TEC JOB: 6533

TELLER PAGE - OF

I DEPTH 'DEPTH }UNFILTERED FILTERED COMMENTS
METERS FEET FILE NO. FILE NO,. ICASING, WATER, ROCK, ETC

40.5 132.87 •

41.0 134.51 gL.
41.5 136.15 JS
42.0 137.80 ?36
42.5 139.44 fJc"

43.0 141.08 06
43.5 142.72 ___

44.0 144.36 )

44.5 146.00 9
45.0 147.64 9'0
45.5 149.28 91 _

46.0 150.92 Q, .. ,,6M WW•o-. , #,,j

46.5 152.56 9__

47.0 154.20 1 4-

47.5 155.84 4!;
48.0 157.48 19(0
48.5 159.12 19'_

49.0 160.76 ___

49.5 162.40 9q
50.0 164.04 1o0_
50.5 165.68 lot __

51.0 167.32 t'0L
51.5 168.96 (ry•
52.0 170.60 (04-

52.5 172.24 /0.T

53.0 173.88 (0O
53.5 175.52 IL,7

54.0 177.17" ,o)
54.5 178.81 J_0
55.0 180.45 I(0

55.5 182.09 1( I_
56.0 183.73 1
56.5 185.37 its
57.0 187.01 114-

57.5 188.65 If1
58.0 190.29 111,0

58.5 191.93 ____
59.0 193.57 l

59.5 195.21 Ilyl

•6o.0 1 96.85 J-wI
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

GEOVISION SUSPENSION
SITE:_SOUTH TEXAS COL___ .-..___P,,-D__._

CLIENT:_ MACTEC
AUTHOR: R. STELLER

Project 5050-06-0496
February 26, 2007

LOGGING FIELD NOTES
DATE:__________
JOB: 6533 _ _-_ i

PAGE ( OF "G

DEPTH IDEPTH UNFILTERED FILTERED COMMENTS
METERS IFEET ,FILE NO. FILE NO. ICASING, WATER, ROCK, ETC

60.5 198.49 f 7.,
61.0 200.13 1)..2..2-

61.5 201.77 (- ._____,_._.e__,1

62.0 203.41 (2.4- 4,

62.5 205.05 ,4 __ Gt"r' • w,,. r,-2. (P ? Zt.4-

63.0 206.69 So "TP•. nP 2,1.S"'
63.5 208.33
64.0 209.97
64.5 211.61
65.0 213.25
65.5 214.90 '. , ?i

66.0 216.54
66.5 218.18
67.0 219.82
67.5 221.46
68.0 223.10
68.5 224.74
69.0 226.38
69.5 228.02
70.0 229.66
70.5 231.30
71.0 232.94

71.5 234.58
72.0 236.22
72.5 237.86

73.0 239.50

73.5 241.14
74.0 242.78
74.5 244.42

75.0 246.06
75.5 247.70
76.0 249.34
76.5 250.98
77.0 252.62
77.5 254.27
78.0 255.91
78.5 257.55
79.0 259.19

79.5 260.83
80.0 262.47
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

Project 5050-06-0496
February 26, 2007

GE IYLcz ,i
geophysical services

.. ELOG FIELD LOG

SITE: SOUTH TEXAS PROJECT COL DATE: I I 1A

CLIENT:_MACTEC JOB:_653ý3__

AUTHOR:_R. STELLER PAGE I OF 2

CONTACT:

CONTACT:

CONTACT:

CONTACT-

DRILLER:-
COMPANY:

OFFICE-_ PHONE:
CELL__ PHONE:
OFFICE_ PHONE:

PHONE:
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:_
PHONE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION:..3,- •,2-5-A LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED it/

DIAMETERS AND DEPTH RANGES: 4 0 TO -TO_____, ___To
BOREHOLE TOTAL DEPTH AS DRILLED: '24 •"

CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING_ _ NOV"

DEPTH TO BEDROCK WJ h•- DEPTH TO WATER TABLE: q r

BOREHOLE FLUID: WATER FRESH WATER MUD v_; SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID: : TIME SINCE LAST CIRCULATION: 1 -1 4

LOGGING CREW:_R. STELLER
VEHICLE(S) USED AND MILEAGE: RENTAL_

MOBILIZED FROM: GY_ CAT'rf :ng

ARRIVED ON SITE: (9 G '-
STANDBY TIME:
LOGGING STARTED: O:4'

DEPARTURE TIME: Oo" O0

CAUSE:
LOGGING COMPLETED: .

GEO ision Geophysical Services 1151 Pomona Road, Unit P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report AttachmentE

SITE:_SOUTH TEXAS PROJECT COL •-• •-b1.

CLIENT:_MACTEC __
AUTHOR:-R. STELLER

Project 5050-06-0496
February 26, 2007

DATE: t• i. IO2 o
JOB: 6533
PAGE 2 OF 2

WINCH: COMPROBE SILVER.1L OYO OTHER

MICROLOGGER .5301. OTHER_ _

ELOG PROBE 5490. OTHER

PROBE LENGTH 2.50M(8.20 FT)

PLUS YOKE 10.0M (32.8 FT) .--6-'S32-' eA'& t,'Ii1G,

MINUS CASING STICK-UP 0

DEPTH REF. OFFSET AT START 41 .('

DEPTH REF. OFFSET AT END

AFTER SURVEY DEPTH ERROR LESS THAN 0.4%?

START START END END

LOG NAME DEPTH TIME DEPTH TIME

-r- or _ _ 0: 4s q-48

__ __ __ __ __ __ __ __ __ __ __ _ ___ __ __ __ __ __ _ __ _ __ _ __ _ _ to_ ___ ___ ___ -1C___ _ _ __ _ _

A/C&~

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES: WIt -

GEO Fision Geophysical Services. 1151 Pomoya Road, Unit P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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Project 5050-06-0496
February 26, 2007

geophysical services

-oH CALIPER FIELD LOG

SITE:_SOUTH TE_
CLIENT:_MACTEC
AUTHOR:_R. STEL

S PROJECT COL DATE: 11
JOB: 6533

LLER PAGE 1 OF 2

CONTACT:_MIKE SUFNARSKI OFFICE__ PHONE:
-CELL-___ PHONE:_704-357-5633

CONTACT: _OFFICE_ PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

DRILLER: PHONE:

COMPANY: PHONE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED
DIAMETERS AND DEPTH RANGES: 4' 0 TO -I'' ____, TO

BOREHOLE TOTAL DEPTH AS DRILLED: 7-' ' -

CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING_ NO./

DEPTH TO BEDROCK- "PN DEPTH TO WATER TABLE: '0-0 f

BOREHOLE FLUID: WATER ;FRESHWATERMUD V" ;SALTWATERMUD_ ;

OTHER:
DEPTH TO BOREHOLE FLUID: S.' TIME SINCE LAST CIRCULATION: e- 7,4/14

LOGGING CREW: R. STELLER
VEHICLE(S) USED AND MILEAGE: -RENTAL

MOBILIZED FROM: 'a k•. "ir- .T
ARRIVED ON SITE: O g"
STANDBY TIME:
LOGGING STARTED: 1" 2-S

DEPARTURE TIME: O, 0CO

CAUSE:
LOGGING COMPLETED: UPo: 05-

GEOVision Geophysical Services 1151 Pomona Road, Vsit P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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SITE:_SOUTH TEXAS PROJECT COL ¶-24- '0t4 DATE: I11 /(61,•
CLIENT: MACTEC JOB:_6533

AUTHOR: R. STELLER PAGE 2 OF 2

WINCH: COMPROBE SILVER / OYO OTHER

MICROLOGGER 5301 7 OTHER
CALIPER PROBE 5368•" OTHER

PROBE OFFSET 2.08M(6.82 FT) 12 IN MAX

MINUS CASING STICK-UP 0
DEPTH REF. OFFSET AT START (,AZ

DEPTH REF. OFFSET AT END ý. 1ý0

AFTER SURVEY DEPTH ERROR - .t LESS THAN 0.4%? 'V-

START START END END

LOG NAME DEPTH TIME DEPTH TIME

153z, e-,.r¶ 0% t2 .' 157."6 f- ,1J35:57

6 Y L1

CALIBRATION PLATE SIN 201 AS BUILT PVC FITTING

1.968 IN 3.937 IN 8.000 IN • 4.507 IN
FILE NAME (50 MM) (100 MM) (203.2 MM) (114.3 MM)

AS MEAS. /

AS MEAS.
AS MEAS.
AS MEAS.,

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GEOrisioit Geophysical Services 1151 Pomona Road, Unit P, Corona, CA 92882 Ph (951) 549-1234 Fx (PSI) 549-1236
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geophysical services

-- ACOUSTIC TELEVIEWER FIELD LOG

SITE:_SOUTH TEXAS PROJECT COLL DATE: 1 ) .

CLIENT:_MACTEC JOB: 6533

AUTHOR:_R. STELLER PAGE 1 OF 2.

CONTACT:_MIKE SUFNARSKI OFFICE_- PHONE:_-704-357-5633

_CELL-__ PHONE:_704-309-0624

CONTACT: _OFFICE_ PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

DRILLER: PHONE:_

COMPANY: _ _PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONSILOCATION:

BOREHOLE DESIGNATION:- 3 'Iz3%- ' I H LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED/

DIAMETERS AND DEPTH RANGES- 0 TO 12iL; , __15 TO ..

BOREHOLE TOTAL DEPTH AS DRILLED: '215'
CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING_ NOV.

DEPTH TO BEDROCK OA DEPTH TO WATER TABLE: -r-q-o

BOREHOLE FLUID: WATER_ ; FRESH WATER MUD, j SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID: 5' TIME SINCE LAST CIRCULATION:'' 24-04 r(Z

GEO Vision Geophysical Services 1151 Pomona Road, UnitkP, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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GE( IV'ztzz
geophysical services

Project 5050-06-0496
February 26, 2007

SITE: SOUTH TEXAS PROJECT COL 53- 7er- IH DATE: 1`1/LL/5

CLIENT:_MACTEC JOB:_6533

AUTHOR: R. STELLER PAGE 2 OF 2

LOGGING CREW:_R. STELLER
VEHICLE(S) USED AND MILEAGE: -RENTAL
MOBILIZED FROM: Gllit- CAT:%%, DEPARTURE TIME: 06 em,

ARRIVED ON SITE: CG: ;,
STANDBY TIME: _ CAUSE:

LOGGING STARTED: ((a LOGGING COMPLETED: I(, 35'

WINCH: COMPROBE' SILVER V OYO OTHER

MICROLOGGER 5301" OTHER

TELEVIEWER ACOUSTIC #5174__. OTHER

PROBE TILT TEST &?.7 BRUNTON TILT _______

PROBE TILT TEST _56' 1 BRUNTON TILT 05

PROBE TILT TEST BRUNTON TILT

PROBE AZIMUTH TEST _ z{t., BRUNTON AZIMUTH I Zi.

PROBE AZIMUTH TESTLS.l_ BRUNTON AZIMUTH 4 4±_

PROBE AZIMUTH TEST BRUNTON AZIMUTH

PROBE OFFSET 1.44M(4.72FT)

MINUS CASING STICK-UP 0
DEPTH REF. OFFSET AT START 4.7?,

DEPTH REF. OFFSET AT END 4.7 z-

AFTER SURVEY DEPTH ERROR • LESS THAN 0.4%?

START START END END

LOG NAME DEPTH TIME DEPTH TIME

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GEOVhsion Geophysical Services 1151 Pomona Road, Unit P, Corona,.CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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GE 1U1zb
geophysical services

J•-a!-L BORING GEOPHYSICS FIELD LOG SUMMARY

SITE:_SOUTH TEXAS PROJECT COL
CLIENT:_MACTEC
AUTHOR:-R. STELLER

DATE: P2-/b/D'
JOB:.6533
PAGE 1 OF I

PHONE:_704-357-5633-CONTACT:_MIKE SUFNARSKI

BOREHOLE CONSTRUCTION: CASED UNCASED v/

DIAMETERS AND DEPTH RANGES: . 0 TO 7 __,•__._"TO

BOREHOLE TOTAL DEPTH AS DRILLED: 7 I TO______

CONDUCTOR CASING?: YES V DEPTH TO BOTTOM OF CASING_ NO

DEPTH TO BEDROCK: 0•

BOREHOLE FLUID: WATER____ FRESH WATER MUD. ; SALT WATER MUD

LOGGING CREW:_R. STELLER

LOG TYPE FILE NAME DEPTH RANGE DATE TIMES

P-Wa-.wRr t- 122• -•,.00 3 2b. 141157-0 - i16 .-1 .

,,,_ V 4VU CTM-1 9 17:,Oo -"78

_________b# PO0.h'L0 2.'%0 .01 - ow L.- I -i 4-L

GEOflsin GeopiyicaL S""= 1151 Pomona Roa4 Unit P, Corona, C4 92882 Ph (951) 549-1234 Fx (951) 549-1236
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geophysical services

~-4o,- ELOG FIELD LOG

SITE: SOUTH TEXAS PROJECT COL DATE: 12 Y.•/ .

CLIENT:_MACTEC JOB: 6533

AUTHOR:_R. STELLER PAGE 1 OF 2

CONTACT:

CONTACT:

CONTACT:

CONTACT:

DRILLER:
COMPANY:.

-OFFICE_ PHONE:
-CELL___ PHONE:
-OFFICE_ PHONE:

PHONE:
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: ý-46'. -,b A LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED
DIAMETERS AND DEPTH RANGES: A----O0 TO St , , TO

BOREHOLE TOTAL DEPTH AS DRILLED: 2 IS*'
CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING ____ NO

DEPTH TO BEDROCK: P& DEPTH TO WATER TABLE: ___-_

BOREHOLE FLUID: WATER. ; FRESH WATER MUD V' SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID: It TIME SINCE LAST CIRCULATION: "L, 0|

LOGGING CREW: R. STELLER, .'•t
VEHICLE(S) USED AND MILEAGES: -RENTAL
MOBILIZED FROM: O M : _-,"
ARRIVED ON SITE: i .n
STANDBY TIME:
LOGGING STARTED: 1 V

DEPARTURE TIME: IQ .3n

CAUSE:
LOGGING COMPLETED: W, 39

GEO Vision Geophysical Services 111 Pomona Road, UnitP, Corona; CA 92882 Ph (951) 549-1234 Fx (PSI) 549-1236
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SITE: SOUTH TEXAS PROJECT COL 1-•

CLIENT:.MACTEC
AUTHOR:_R. STELLER

Project 5050-06-0496
February 26, 2007

DATE: iZ/h/mt/
JOB: 6533
PAGE 2 OF 2

OTHERWINCH:
MICROLOGGE
ELOG PROBE

COMPROBE SILVERL._.L. OYO
R 5301 7 OTHER

5490-&7 OTHER_ _

PROBE LENGTH 2.50M(8.20 FT)

PLUS-YOKE 10.OM (32.8 FT) -,

MINUS CASING STICK-UP - 1.4-'
DEPTH REF. OFFSET AT START C.5,.f

DEPTH REF. OFFSET AT END 1. 6
AFTER SURVEY DEPTH ERROR LESS THAN 0.4%?

START START END END

LOG NAME DEPTH TIME DEPTH TIME

.402-. ,o ,, t,." /3:3?

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GEOViswon Geophysical Serwvi 1151 Pomona Road Unit P, Corola, CA 92882 Pih (951) 549-1234 Fx (951) 549-1236
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geophysica2 services

P-S SUSPENSION VELOCITY FIELD LOG

SITE:_SOUTH TEXASPROJECT COL _______- DATE: 1q- / f / •
CLIENT:_MACTEC JOB: 6533

AUTHOR:_R. STELLER PAGE I OF (,

CONTACT:_MIKE SUFNARSKI

CONTACT:

CONTACT:

c.nMTAcT.

OFFICE PHONE:704-357-5633

-CELL____ PHONE:_704-309-0624

OFFICE PHONE:

PHONE:

PHONE:

PHONE:

PHONE:

PHONE:

PHONE:

PHONE:

CONTAC

DRILLER:_

COMPANY:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: D -. -1- LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED V'

DIAMETERS AND DEPTH RANGES: 4' OTO SIS'- ;T, TO

BOREHOLE TOTAL DEPTH AS DRILLED:_______

CONDUCTOR CASING?: YES ' DEPTH TO BOTTOM OF CASING _ _; NO-

DEPTH TO BEDROCK: _ DEPTH TO WATER TABLE: _ '_

BOREHOLE FLUID: WATER ; FRESH WATER MUDL.; SALT WATERMUD_;

OTHER:

DEPTH TO BOREHOLE FLUID: 4 TIME SINCE LAST CIRCULATION: I gf-

GEOVision Geophysical Services 1151 Pomona Road, Suite P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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SITE: SOUTH TEXAS PROJECT COL f " DATE: / /0 (d

CLIENT:_MACTEC JOB:_6533

AUTHOR: R. STELLER PAGE 2 OF

LOGGING CREW: ( ' C.-. r..

VEHICLE(S) USED AND MILEAGE: -RENTAL

MOBILIZED FROM: 04 C-r--tf .179 DEPARTURE TIME: , LO .S

ARRIVED ON SITE: WO JO

STANDBY TIME: CAUSE:

LOGGING STARTED: | LOGGING COMPLETED: /A :i1

STANDBY TIME: CAUSE:

LOGGING STARTED: LOGGING COMPLETED:

DEMOBILIZED TO: ARRIVAL TIME:

ADDITIONAL DEMOB TIME: REASON:

BATrERIES CHANGED BEFORE LOGGING: YES ; NO/; STORED WITH NEW

WINCH COMPROBE GREY[] OYO" ' RG" OTH R

INSTRUMENT OYO 12004-' 15014 19029 RG 160023 II160024

RECEIVER SIN 12008 -] 20042 26066 11001 [] 23053 -" 30086 -

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

COMMENTS: KKA 74 We-t" -• b-S -..i - Z I Vk.

?~w4. ev~d

GEOVision Geophysical Services 1151 Pomona Road, Suite P, Corona, CA 92882Ph (951) 549-1234 Fx (951) 549-1236
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GEOVISION SUSPENSION LOGGING FIELD NOTES
EXAS COL 6" ( o z DATE: k'U A010£ITE: SOUTH T

CLIENT:__MACTEC
AUTHOR:_R. STELLER

JOB:_6533

PAGE S OF

DEPTH DEPTH UNFILTERED FILTERED COMMENTS
METERS FEET F LE NO. FILE NO. CASING, WATER, ROCK, ETC

0.5 1.64
1.0 3.28
1.5 4.92 12•1

2.0 6.56 114)
2.5 8.20 II I'
3.0 9.84 118
3.5 11.48 117
4.0 13.12 111_,
4.5 14.76 fis
5.0 16.40 !1___

5.5 18.04 113
6.0 - 19.69 |
6.5 21.33 21
7.0 22.97 ',
7.5 24.61 -"
8.0 26.25
8.5 27.89 _,

9.0 29.53
9.5 31.17
10.0 32.81 '7
10.5 34.45 tO
11.0 36.09 0_
11.5 37.73 t._/_
12.0 39.37 '
12.5 41.01 ___

13.0 42.65 '%
13.5 44.29 1
14.0 45.93 1 "_

14.5 47.57 U•

15.0 49.21 iq _

15.5 50.85 2,

16.0 52.49 I
16.5 54.13 L.

2-

17.0 55.77 Z3
17.5 57.41 7-(#
18.0 59.06 -Z' S
18.5 60.70 Z.__"
19.0 62.34 -Z.7-
19.5 63.98 2-F
20.0 65.62 ?_ I
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

Project 5050-06-0496
February 26, 2007

GEOVISION SUSPENSION LOGGING FIELD NOTES
* SITE:_SOUTH TEXAS COL

CLIENT:.__MACTEC
AUTHOR:_R. STELLER

DATE: Is It f-A
JOB: 6533
PAGE A - OF

DEPTH DEPTH UNFILTERED ' FILTERED COMMENTSMETERS FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

20.5 67.26 O

21.0 68.90 1 1
21.5 70.54 "2".

22.0 72.18 "
22.5 73.82 ".
23.0 75.46 5
23.5 77.10 )4

24.0 78.74 17
24.5 80.38 31
25.0 82.02 3
25.5 83.66 -Y 0

26.0 85.30 411 I
26.5 86.94 (7

27.0 88.58 '13

27.5 90.22 I,,
28.0 91.86 ,, ___

28.5 93.50 1t 6
29.0 95.14 V 7
29.5 96.78 4.'
30.0 98.43 '1 q
30.5 100.07 So
31.0 101.71 S_
31.5 103.35 r_"_..

32.0 104.99 S3 _ _

32.5 106.63 51(

33.0 108.27 1-. 5__
33.5 109.91 L '6
34.0 111.55 _7

34.5 113.19 !;f

35.0 114.83 59
35.5 116.47 4

36.0 118.11 61

36.5 119.75 6Z.
37.0 121.39 03
37.5 123.03 64.
38.0 124.67 95
38.5 126.31 414
39.0 127.95 67
39.5 129.59 (56
40.0 131.23 '9
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Project 5050-06-0496
February 26, 2007

GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:_SOUTH TEXAS COL
CLIENT:_MACTEC
AUTHOR:_R. STELLER

6-402- - DATE: f 4,
. 1R" R -..3

Inca

PAGE - OF c

IDEPTH DEPTH UNFILTERED FILTERED COMMENTSMETERS FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

40.5 132.87 "70

41.0 134.51 -1
41.5 136.15 "2Z
42.0 137.80 "73
42.5 139.44 "'f
43.0 141.08 - 7
43.5 142.72 1
44.0 144.36 "7-7
44.5 146.00 700
45.0 147.64 -7
45.5 14928 ?0
46.0 150.92 all
46.5 152.56 , TZ.

47.0 15420 73 _

47.5 155.84 Z'_

48.0 157.48 ' S
48.5 159.12 IT6
49.0 160.76 7
49.5 162.40 •'J
50.0 164.04 g _

50.5 165.68 q 9
51.0 167.32
51.5 168.96 jL "_-
52.0 170.60 t
52.5 172.24 9
53.0 173.88

53.5 1:75.52 '_
54.0 177.17 9-?
54.5 178.81 _ _ _

55.0 180.45 i15
55.5 182.09 /60
56.0 183.73 jol
56.5 185.37 /.'7.

57.0 187.01 j6"3

57.5 188.65 _ _ __"_

58.0 190.29 65
58.5 191.93 14•
.59.0 193.57 ,b7
59.5 195.21 161
60.0 196.85 IIViiýZ II
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Project 5050-06-0496
February 26, 2007

GEOVISION SUSPENSION LOGGING FIELD NOTES
EXAS COL 46- 01 DATE: I "I' / 6 /GSITE: SOUTH I

CLIENT: _MACTEC
AUTHOR:_R. STELLER

JOB:_6533PAGE (o OF •,
lOB: 6533
ýAG E (a OF Coe

DEPTH DEPTH UNFILTERED FILTERED COMMENTSMETERS FEET F IE NO. FILE NO. CASING, WATER, ROCK, ETC

60.5 198.49 I1_
61.0 200.13 I
61.5 201.77 11
62.0 203.41 8'rb-.,. v , r

62.5 205.05 6,t 4/-. .r
63.0 206.&9
63.5 208.33
64.0 209.97
64.5 211.61
65.0 213.25
65.5 214.90 i ,-t'. . L t
66.0 .216.54
66.5 218.18
67.0 219.82
67.5 221.46
68.0 223.10
68.5 224.74
69.0 226.38
69.5 228.02
70.0 229.66
70.5 231.30
71.0 232.94
71.5 234.58
72.0 236.22
72.5 237.86
73.0 239.50

73.5 241.14
74.0 242.78
74.5 244.42

75.0 246.06
75.5 247.70

76.0 249.34
76.5 250.98
77.0 252.62
77.5 254.27
78.0 255.91
78.5 257.55
79.0 259.19
79.5 260.83
80.0 262.47

GEOVision Report 6533-01 vol 1 of 2 STP COL Boring Geophysical Logging rev a 2/22/2007 Page 273 of 404



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

Project 5050-06-0496
February 26, 2007

geophysical services

________ CALIPER FIELD LOG

SITE:_SOUTH TEXAS PROJECT COL DATE: i04. '/0(6

CLIENT:_MACTEC JOB:_6533

AUTHOR:_R. STELLER PAGE 1 OF 2

CONTACT:_MIKE SUFNARSKI

CONTACT:

CONTACT:

CONTACT:

DRILLER:
COMPANY:

-OFFICE_ PHONE:

-CELL PHONE:_704-357-5633
_OFFICE__ PHONE:_

PHONE:
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:

GENERAL SITE CONDITIONSILOCATION:

BOREHOLE DESIGNATION: 9- 4•6L- zý1H LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED.__L

DIAMETERS AND DEPTH RANGES: A 0 TO Z-• ____, ___ TO

BOREHOLE TOTAL DEPTH AS DRILLED: 2tc /

CONDUCTOR CASING?: YES-J- DEPTH TO BOTTOM OF CASINGS ; NO_

DEPTH TO BEDROCK:. Lý DEPTH TO WATER TABLE: Ar)-b

BOREHOLE FLUID: WATER- ; FRESH WATER MUD v ;SALT WATER MUD ;

OTHER:
DEPTH TO BOREHOLE FLUID:L.. TIME SINCE LAST CIRCULATION: ' %-R rj

LOGGING CREW:_R. STELLER I ,-.-
VEHICLE(S) USED AND MILEAQE: RENTJe

MOBILIZED FROM: ' , x'.

ARRIVED ON-SITE: f!rb
STANDBY TIME:
LOGGING STARTED: I7o:

DEPARTURE TIME: I1.&

CAUSE:
LOGGING COMPLETED: i

GEOV'sion Geophysical Services 2152 Pontona Road. Unit P, Corona. CA 92882 Ph (951) 549-1234 Fx (951) 549-1236,
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I

SITE:_SOUTH TEXAS PROJECT COL • DATE: N- /-1(0r

CLIENT:_MACTEC JOB:_6533

AUTHOR:_R. STELLER PAGE 2 OF 2

WINCH: COMPROBE SILVER -OYO OTHER

MICROLOGGER 5301 OTHER

CALIPER PROBE 5368__- OTHER

PROBE OFFSET •2.08M(6.82 FT) 12 IN MAX

MINUS CASING STICK-UP 14 1T
DEPTH REF. OFFSET AT START .%.J4

DEPTH REF. OFFSET AT END

AFTER SURVEY DEPTH ERROR 4 6 .__B LESS THAN 0.4%? -

START START END END

LOG NAME DEPTH TIME DEPTH TIME

-&t Dv r~c /":(a __it___

CALIBRATION PLATE SIN 201 AS BUILT - IPVC FITTING

1.988 IN 3.937 IN [ 8.000 IN 4.507 IN

ASFILE NAME (50 MM) (100 MM) (03.2 MM) (114.3 MM)

AS MEAS. bk6t, S.a..~j~f 0?

AS MEAS.
AS MEAS.
AS MEAS.
AS MEAS.

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GEO Fsion Geophysical Service 1ISI Pomona Roa4 Unit P, Corona, CA 92882 Ph (951) 549-1234 Fx (95M) 549-1236
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geophkysical services

_ _ACOUSTIC TELEVIEWER FIELD LOG

SITE: SOUTH TEXAS PROJECT COL DATE: I. L//[

CLIENT:_MACTEC JOB:.6533

.AUTHOR:_R. STELLER PAGE 1 OF 2

CONTACT: MIKE SUFNARSKI -OFFICE_ PHONE:_704-357-5633
_CELL___ PHONE:_704-309-0624_

CONTACT: _OFFICE PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

CONTACT: PHONE:
PHONE:_'-

DRILLER: PHONE:

COMPANY: PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS/LOCATION:_

BOREHOLE DESIGNATION: 4M- -• A - LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED V

DIAMETERS AND DEPTH RANGES: " 0 TO '•-1 ;1_, TO

BOREHOLE TOTAL DEPTH AS DRILLED: -k

CONDUCTOR CASING?: YES__ DEPTH TO BOTTOM OF CASING I NO

DEPTH TO BEDROCK Ofr DEPTH TO WATER TABLE: •

BOREHOLE FLUID: WATER- FRESH WATER MUDLI; SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID:•L TIME SINCE LAST CIRCULATION: • 'M t-

GEO •ision GeopIhysic. Services 1251 Pomona Road, Unit P, Corona, CA 92882 Ph (951) 549-1234 ,Fx (95I) 549-1236
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GE( VP'zŽ~w
geophysical services

SITE: SOUTH TEXAS PROJECT COL 40-1- DATE: I"I

CLIENT: I.MACTEC JOB:_6533

AUTHOR:_R. STELLER PAGE 2 OF 2

LOGGING CREW:_R. STELLER C .,pr-,-
VEHICLE(S) USED AND MILEAGE! _RENTAL

MOBILIZED FROM: -?-r 0,We DEPARTURE TIME: t1" 50

ARRIVED ON SITE: tL.
STANDBY TIME: CAUSE:

LOGGING STARTED: ) 2 * ) LOGGING COMPLETED: " -,

WINCH: COMPROBE SILVER__ OYO OTHER

MICROLOGGER 5301 %7 OTHER

TELEVIEWER ACpUSTIC#5174 V' OTHER

PROBE TILT TEST eb BRUNTON TILT 87

PROBE TILT TEST TiO, ZL BRUNTON TILT '2( 0

PROBE TILT TEST BRUNTON TILT

PROBE AZIMUTH TEST £-xt"A BRUNTON AZIMUTH a-4.ob
PROBE AZIMUTH TEST (.% BRUNTON AZIMUTH IHO'

PROBE AZIMUTH TEST _ BRUNTON AZIMUTH

PROBE OFFSET 1.44M(4.T2FT)

MINUS CASING STICK-UP
DEPTH REF. OFFSET AT START_______
DEPTH REF. OFFSET AT END _.__0

AFTER SURVEY DEPTH ERROR - 02.t2 LESS THAN 0.4%? %F,

START START END END

LOG NAME DEPTH TIME DEPTH TIME

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GEOVIvion Geophysical Services 1151 Pomosa Road, Unit P, Corona, CA 92882 Ph (951) 549-1234 .Fx (951) 549-1236
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GE YVCZbI
geophysical services

5- A ,- nf,,,BORING GEOPHYSICS FIELD LOG SUMMARY

SITE: SOUTH TEXAS PROJECT COL

CLIENT: MACTEC
AUTHOR:_R. STELLER

DATE:________
JOB: 6533
PAGE I OF 1

CONTACT:_MIKE SUFNARSKI PHONE:_704-357-5633_

BOREHOLE CONSTRUCTION: CASED UNCASED V/
DIAMETERS AND DEPTH RANGES: __' 0TO t' ;• , 21TO 5oI,'

BOREHOLE TOTAL. DEPTH AS DRILLED:- (nL R .

CONDUCTOR CASING?: YES VL DEPTH TO BOTTOM OF CASING 9,- .; NO-

DEPTH TO BEDROCK- /ON
BOREHOLE FLUID: WATER.; FRESH WATER MUD• /; SALT WATER MUD

LOGGING CREW:_R. STELLER

LOG TYPE FILE NAME DEPTH RANGE DATE TIMES

E~~w' PC POS'TDa-24j,0"~ I~

AEA• . r - . j.- to-- IJj/0('0 -!"• I - 14"40

o S (/,7" CO I o7l5%

____ ____ I _____ [ ___ I _______

GEO Vjimi Geophysical Services 1151 Pomona Road, Unit P, Corona, CA 92882 Ph (951) 549-1234 a (951) 549-1236
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P-S SUSPENSION VELOCITY FIELD LOG

SITE: SOUTH TEXAS PROJECT COS igE- L/ D' J
CLIENT: MACTEC JOB:_6533

AUTHOR:_R. STELLER PAGE 1 OF IS.

CONTACT:-MIKE SUFNARSKI OFFICE PHONE:_704-357-5633

_CELL___ PHONE: 704-309-0624

CONTACT: OFFICE PHONE:_ _ _

PHONE:

CONTACT: PHONE:_
PHONE:

CONTACT: PHONE:

_PH ______

DRILLER: PH•I Z-.dr-- r4S2.-

COMPANY: PHONE:_

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS/LOCATION:

EA#:
BOREHOLE DESIGNATION:i'-AO•- ,. 4r. LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED V/

DIAMETERS AND DEPTH RANGES: 4 0 TO "/8 AL.., 9. TO_____

BOREHOLE TOTAL DEPTH AS DRILLED: _ _ _

CONDUCTOR CASING?: YES..JL_ DEPTH TO BOTTOM OF CASING.___2.; NO

DEPTH TO BEDROCK: Pk DEPTH TO WATER TABLE: ',"Lol

BOREHOLE FLUID: WATER ; FRESH WATER MUD ;SALT WATER MUD_-

OTHER:
DEPTH TO BOREHOLE FLUID: TIME SINCE LAST CIRCULATION: /2

GEOVision Geophysical Services 1151 Pomona Road, Suite P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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SITE: SOUTH TEXAS PROJECT COL b-AS-TnI DATE: I-'/O•
CLIENT:_MACTEC JOB:_6533

AUTHOR:_R. STELLER PAGE 2 OFJ1.

LOGGING CREW: •. "

VEHICLE(S) USED AND MILEAGE: RENTAL_

MOBILIZED FROM: b% . -r t DEPARTURE TIME: 0t (63

ARRIVED ON SITE: 0- : QQ

STANDBY TIME: CAUSE:

LOGGING STARTED: 0 &.45 LOGGING COMPLETED:JJ"

STANDBY TIME: CAUSE: ___

LOGGING STARTED: LOGGING COMPLETED:

DEMOBILIZED TO: ARRIVAL TIME:

ADDITIONAL DEMOB TIME: REASON:

BATTERIES CHANGED BEFORE LOGGING: YES ;_NO STORED WITH NEW V'

WINCH COMPROBE - GREY[] OYO [ RGF- , OTH-

INSTRUMENT OYO 12004r-W 15014r 19029[] RG 160023 If160024 -

RECEIVER S/N 12008W- 20042 rI 26066- 11001 F-1 23053 [-130086

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

COMMENTS: 415 a 6JW "ro p . c . I .$ A.LA•

GEOVislon Geophysical Services 1151 Pomona Road, Suite P, Corona, CA 92882Ph (951) 549-1234 Fx (951) 549-1236
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GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:_SOUTH TEXAS COL %- 4. "- •V+ DATE: I 1/-7 /ta

CLIENT: _MACTEC JOB:.6533

AUTHOR:_R. STELLER PAGE • OF i.

DEPTH DEPTH UNFILTERED FILTERED COMMENTS

METERS FEET IFILE NO. , FILE NO. ,CASING, WATER, ROCK, ETC

0.5 1.64
1.0 3.28 

///

1.5 4.92
2.0 6.56 ....

2.5 8.20 //

3.0 9.84 _

3.5 11.48 //

4.0 13.12
4.5 14.76
5.0 16.40
5.5 18.04
6.0 19.69
6.5 21.33 /

7,0 22.97
7.5 24.61 /

8.0 26.25

8.5 27.89
9.0 29.53
9.5 31.17 -A"

10.0 32.81 .
10.5 34.45
11.0 36.09 In] ___"" /

11.5 37.73 _ _ _ _

12.0 39.37
12.5 41.01 /

13.0 42.6513.5. 44.29/
14.0 45,93/
14.5 47.57 /

15.0 49.21

15.5 '50.85
16.0 52.49 /

16,5 54.13
17.0 55.77
17.5 57.41/
18.0 59.06 /
18-5 60.70 /

1.0 62.34
19.5 63.98 /I

=20.0 65.62I
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GEOVISION SUSPENSION LOGGING FIELD NOTES
EXAS COL f,, &.• - 0 4 DATE: ifI -7 /M

SITE: SOUTH T
CLIENT:__MACTEC
AUTHOR:_R. STELLER

T iiI = = t , ,

JOB: 6533

PAGE_ ! OF _OF

DEPTH IDEPTH UNFILTERED FILTERED COMMENTS

METERS IFEET IFILE NO. FILE NO. CASING, WATER, ROCK, ETC

20.5 67.26 ... ........

21.0 68.90 _

21.5 70.54
22.0 72.18 _

22.5 73.82 ... ,/_

23.0 75.46
23.5 77.10
24.0 78.74
24.5 80.38
25.0 82.02 ___ __._

25.5 83.66
26.0' 85.30
26.5 86.94 __....

27.0 88.58 __-

27.5 90.22 I .... ..

28.0 91.86 ,__

28.5 93.50 iF- ' C..4., CA.A4 - .

29.0 95.14 _,

29.5 96.78
30.0 98.43 4,-
30.5 100.07 _"

31.0 101.71
31.5 103.35 7
32.0 104.99
32.5 106.63 '7_.
33.0 108.27 _O

33.5 109.91 11
34.0. 111.55 t2.

34.5 113.19 ,_
35.0 114.83 14
35.5 116.47 f¶
36.0 118.11

36.5 119.75 17
37.0 121.39 _ _

37.5 123.03 (_ _

38.0 124.67 L-0
38.5 126.31 _,-_

39.0 127.95. 2-t-
39.5 129.59 1-5
40.0 131.23 V-4,, __

GEOVision Report 6533-01 vol 1 of 2 STP COL Boring Geophysical Logging rev a 2/22/2007 Page 282 of 404



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

GEOVISION SUSPENSION LOGGING F1l
SITE: SOUTH TEXAS COL '..4rtkS - '- DATE:

CLIENT: MACTEC JOB:.6533

AUTHOR:_R, STELLER PAGE

Project 5050-06-0496
February 26, 2007

ELD NOTES
It /1 OF r

P5 OF1.

DEPTH H REDCOMMENTS
DEPTH DEPTH UNFILTERED FILTERED C

METERS FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

40.5 132.87 _
41.0 134.51
41.5 136.15 ,,.

42.0 137.80 3,r
42.5 139.44 Eft

43.0 141.08 -;-O
43.5 142.72 3(
44.0 144.36 '1-,
44.5 146.00 31.
45.0 147.64 2c1.

45.5 149.28 '

46.0 150.92
46.5 152.56 -"-

47.0 154.20 -_
47.5 155.84 .=
48.0 157.48 ,40
48.6 159.12 41

49.0 160.76 At-L.
49.5 162.40 4-3

50.0 164.04 44,
50.5 165.68
51.0 167.32 ,

51.5 168.96 40?7
52.0 170.60..
52.5 172.24 44t
53.0 173.88 4•b

53,5 175.52 7"1'

54.0 177.17 "L

54.5 178.81 ,

55.0 180.45 34. ......

55.5 182.09 45<"
56.0 183.73 %,
56.5 185.37 5')
57.0 187.01 '_'B
57.5 188.65 S-__
58.0 190.29 (-_
58.5 191.93 C..(

59.0 193.57 &L-
59.5 195.21 C
60.0 196.85 4_
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GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:_SOUTH TEXAS COL N - -t C-. DATE: !t"/e.

CLIENT:__MACTEC JOB:_6533

AUTHOR:_R. STELLER PAGEOF I -

DEPTH IDEPTH UNFILTERED . FILTERED COMMENTS

METERS FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

60.5 198.49 _ _-_

61.0 200.13
61.5 201.77 _ ___

62.0 203.41 bo•
62.5 205.05 ___

63.0 206.69 -26_
63.5 208.33 - _

64.0 209.97 72..

64.5 211.61 "73
65.0 213.25 -7 d-
65.5 214.90 17 '-
66.0 216.54 -7

66.5 218.18 -7-7
67.0 219.82 79 ....

67.5 221.46 -7c_
68.0 1223.10 ___

68.5 224.74 071 I -

69.0 226.38 1 a?-
69.5 228.02 ___

70.0 229.66 24
•70.5 231.30 ,. ___._-__._____..

71.0 232.94 ,_
71.5 234.58 •?
72.0 236.22
72.5 237.86 _,_

73.0 239.50 90
73.5 241.14
74.0 242.78 9_
74.5 244.42 t___.....
75.0 246.06 q4,,
75.5 247.70 J9C
76.0 249.34 ___

.76.5 250.98

77.0 252.62 •

77.5 254.27 •g
78.0 255.91 Ift
78.5 257.55 i10t
79.0 259.1,9 (10•.
79.5 260.83 Jul
80.0 262.47 -1 -___
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GEOVISION SUSPENSION LOGGING FIELD NOTES
EXAS COL 6- A.o5- )4 DATE: It /'71-7 .M

SITE: SOUTH T
CLIENT:__MACTEC
AUTHOR:_R. STELLER

JOB:_6533
PAGE 7 -OF 1,2

DEDEPTDEPH UNFILTERED FILTERED COMMENTSMETERS FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

80.5 264.11 Lz
81.0 265.75 _,_ _

81.5 267.39 1W1r

82.0 269.03 Ifo6

82.5 270.67 109
83.0 272.31 tin
83.5 273.95 I tt.

84.0 275.59 112.

84.5 277.23 11'3
85.0 278.87 114"
85.5 .280.51 hI_
86.0 282.15 I1(o
86.5 283.79 1___
87.0 285.43 (10
87.5 287.07 (__ ....

88.0 288.71 (__t,_
88.5 290.35 ,

89.0 291.99 /;1
89.5 293.64 "2-1

90.0 295.28 (7,4,
90.5 296.92 1-2
91.0 298.56 12.

91.5 300.20
92.0 301.84 lA
92.5 303.48 t2,A
93.0 305.12 t:,o

93.5 306.76 i
94.0 308.40 I _ _,.,

94.5 310.04 [•"3 ..

95.0 311.68 134-

95.5 313.32 I _ _-_"

96.0 314.96 ii. _

96.5 316.60 (3 "_ _

97.0 318.24 1%
97.5 319.88 J_ __ _

98.0 321.52 140
98.5 323.16 i" im'
99.0 324.80
99.5 326.44 L .
100.0 328.08 1-710c, I t tI / _ _,_,
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GEOVISION SUSPENSION LOGGING FIELD NOTES
TF(XA COL1 Q- , ; , - DATE ', l- /11

.•ITI::, ROIITH T

CUENT:__MACTEC
AUTHOR:_R. STELLER

El- ,v• • F. • --- I---
-- 

I

PAGE Q OF 11

DEPTH DEPTH UNFILTERED FILTERED COMMENTS

METERS FEET FILE NO. ,FILE NO. , CASING, WATER, ROCK, ETC

100.5 329.72 4 44J4....."

101.0 331.36 -4,. .

101.5 333.01 -
102.0 334.65

102.5 336.29 .

103.0 337.93 
C zJ./V%

103.5 339.57 -+______"-__

104.0 341.21 '-• t 2"

104.5 342.85 f - ___ _

105.0 344.49 - 1 'd,,

105.5 346.13 _ _ __ _

106,0 347.77 - I "

106.5 349.41 . S,-J

107,0 351.05
107.5 352.69 iA1
108.0 354.33 ( __ _

108.5 355.97 16( ..... .

109.0 357.61 1 2.
109.5 359.256 1

110.0 360.89 1(64- ,.

110.5 362.53 "

111.0 364.17 (_

111.5 365.81
1.12.0 367.45 Ib
112.5 369.09
113.0 370.73 ( ___ _

113.5 372.38
114.0 374.02 1"7 L
114.5 375.66 1 "7_
115.0 377.30 17d,
115.5 378.94 _"_

116.0 380.58 ___

1.16.5 382.22 17"
117.0 383.86 41_

117.5 385.50 1-741 -

118.0 387.14 ( ___,.

118.5 388.78 fBI
119.0. 390.42 t
119.5 392.06 1vs
120.0 393.70 1 _,__"
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GEOVISION SUSPENSION
SITE:_SOUTH TEXAS COL 40 - MA

CLIENT:_MACTEC
AUTHOR:_R. STELLER

Project 5050-06-0496
February 26, 2007

ING FIELD NOTES
ATE: It 1/-7
OB: 6533
AGE' R OF I.

JP
P,

'DEPTH IDEPTH UNFILTERED FILTERED COMMENTS
METERS IFEET IFILE NO. IFILE NO. CASING, WATER, ROCK, ETC

120.5 395.34 JA--

121.0 396.98 t(

121.5 398.62 IiA .

122.0 400.26 .

122.5 401.90 I& .1,

123.0 403.54 140

123.5 405.18 JI.

124.0 406.82 If",

124.5 408.46 145

125.0 410.10 4 4-

125.5 411.75 lq<

126.0 413.39 1%
126.5 415.03 J 2 .. _•_ ,

127.0 416.67 (4q

127.5 418.31 Ift

128.0 419.95 _.

128.5 421.59 _)

129.0 423.23 '9 o_..

129.5 424.87 8 ,,__,_..

130.0 426.51 7,-,,_
130.5 428.15 2-0"

131.0 429.79 ___._

131.5 431.43 .... _

132.0 433.07 2,M,

132.5 434.71 _ _ _

133.0 436.35 7,I_____ . . ,.

133.5 437.99
134.0 439.63
134.5 441.27 zA•

135.0 442.91 Z.14-
135.5 444.55 2..

136.0 446.19 7,to

136.5 447.83 _-__._ _

137.0 4~49.48
137.5 451.12 4 __

138.0 452.76 VU__ _

138.5 454.40 VZ__ _

139.0 456.04 W&_,__,
139.5 457.68 224_,-
140.0 459.32 2V'_
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SITE:_SOUTH T
CLIENT: MAC

AUTHOR:_R. S

GEOVISION SUSPENSION LOGGING FIELD NOTES

EXASCOL f,- - r. DATE: I1 -7
TEC JOB:_6533 '

TELLER PAGE I -OF 12

DEPTH IDEPTH UNFILTERED FILTERED COMMENTS
METERS IFEET .FILE NO. FILE NO. CASING, WATER, ROCK, ETC

140.5 460.96 2.-z.•"

141.0 462.60 z-_ __ _

141.5 464.24 7-2.1

142.0 465.88 2-xp

142.5 467.52
143.0 469.16 '2-k

143.5 470.80 Z'3 I
144.0 472.44 '2_--____,
144.5 474.08 '"13
145.0 475.72 2-'4 ....

145.5 477.36 2.$"

146.0 479.00 2-1 f

146.5 480.64 2S)
147.0 482.28 7-,)S,

147.5 483.92
148.0 485.56 2,*0

148.5 487.20 241

149.0 488.85 .Z'z,-
149.5 490.49 74-,_ __,

150.0 492.13 Z...
150.5 493.77 _.__ _

151.0 495.41 _.-__

151.5 497.05 247
152.0 498.69 Z__
152.5 500.33 24__
153.0 501.97" a570

153.5 503.61 ZoI
154.0 505.25 *S2,

154.5 506.89 ZS7ý,
155.0 508.53 2 76._
155.5 510.17 VT< _"

156.0 511.81 V5-(.

156.5 513.45 2C,7

157.0 515.09 2,q
157.5 516.73 2z
158,0 518.37 1A.D

158.5 520.01 7,r, i
159.0 521.65 7

159.5 523.29 2_( ,3
160.0 524.93 "1(,
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GEOVISION SUSPENSION LOGGING FIELD NOTES

EXAS COL ft - 405 - p a DATE: U1/"- lt)I
SITE: SOUTH T

CLIENT:.._MACTEC
AUTHOR:_R. STELLER

I I

_____________________________JOB: 
6533

PAGE I I OF 1

DEPTH IDEPTH JUNFILTERED FILTERED COMMENTS
METERS IFEET IFILE NO. , FILE NO. ICASING, WATER, ROCK, ETC

160.5 526.57 ,,7 ..... .... ...

161.0 528.22 • . .....

161.5 529.86 _. __.

162.0 531,50
162.5 533,14 Z¢ ....

163.0 534.78 fb
163.5 536.42 , ______ __....__

164.0., 538.06 >3-7Z.

164.5 539.70 -V73

165.0 541.34 7'74-
165.5 542.98 V,". %-rJO &M ,f-"(? .54

166.0 544.62 -'-7C
166.5 546.26 Z"•27T

167.0 547.90 V,7 b

167.5 549.54 1'-'7q1
168.0 551.18 2fo_

168.5 552.82 7_,91

169.0 554.46 7.X7

169.5 556.10 76: .

170.0 557.74 ZJ. ,_.

170.5 559.38 z " 
.

171.0 561.02

171.5 562.66 ,

172.0 564.30 .

172.5 565.94 A,

173.0 567.59 ttc'

173,5 569.23 77 OfI.
174.0 570.87 7A_

174.5 572.51 _

175.0 574.15. Z,.
175.5 575.79 :I __
176.0 577.43 ••
176.5 579.07 _,__7177.0 580.71 •
177.5 582.35 •
178.0 583.99 3M
178.5 585.63 301
179.0 587.27 ._
179.5 588.91 •W,
180.0 590.55 -36_
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GEOVISION SUSPENSION LOGGING FIELD NOTES

SITE: SOUTH TEXAS COL f.,- 4"05 - DIR4 DATE: I) 1-7 Ito

CLIENT:_MACTEC JOB: 6533

AUTHOR: R. STELLER PAGEI 2. OF I?.

DEPTH IDEPTH UNFILTERED IFILTERED COMMENTS

METERS IFEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

180.5 592.19

181.0 593.83 Sao

181.5 595.47
182.0 597.11 O ........

182.5 598.75 3o'I

183.0 600.39 SIO

183.5 602.03 "61
184.0 603.67 1A.2_ '" __

184.5 605.31 & .3

185.0 606.96 -

185.5 608.60
186.0 610.24

1.86.5 611.88
187.0 613.52
187.5 615.16
188.0 616.80
188.5 618.44
189.0 620.08
189.5 621.72
190.0 623.36
190.5 625.00
191.0 626.64
191.5 628.28
192.0 629.92

192.5 631.56
193,0 633.20

193,5 634.84

194.0 636.48
194.5 638.12

195.0 639.76
195.5 641.40
196.0 643.04

196.5 644.69
197.0 646.33
197.5 647.97
198.0 649.61

198.5 651.25
199.0 652.89
199.5 654.53
200.0 656.17 1'
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GE VW 4zw
geophysical services

A- 3- - ELOG FIELD LOG
SITE: SOUTH TEXAS PROJECT COL DATE: i 10i$

CLIENT:_MACTEC JOB:_6533____ _

AUTHOR:_R. STELLER PAGE 1 OF 2

CONTACT:

CONTACT:

CONTACT:

CONTACT:

DRILLER:
COMPANY:_ _ _ _ _

OFFICE._ PHONE:__
_CELL PHONE:

_OFFICE_ PHONE:
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:_

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: &,- ' -t ., LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:.

BOREHOLE CONSTRUCTION: CASED UNCASEED

DIAMETERS AND DEPTH RANGES: 4- 0 TO.•_ ; _A, 5. TO21L

BOREHOLE TOTAL DEPTH AS DRILLED: I, .,

CONDUCTOR CASING?: YES.L DEPTH TO BOTTOM OF CASING______

DEPTH TO BEDROCK: __' DEPTH TO WATER TABLE: -Z-

BOREHOLE FLUID: WATE.-- ; FRESH WATER MUDL; SALT WATER MUD_;

OTHER:
DEPTH TO BOREHOLE FLUID: 71 __ ME SINCE LAST CIRCULATION:

LOGGING CREW:_R. STELLER _

VEHICLE(S) USED AND MILEAGE: _RENTAL

MOBILIZED FROM: IS '.C•"') "'c DEPARTURE TIME: C6 -o

ARRIVED ON SITE: CO: •o

STANDBY TIME: CAUSE:

LOGGING STARTED: - -. LOGGING COMPLETED: I ,4t

1151 Pomona Road, Unit P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-2236GEOVision Geophysical Services
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MACTEC Engineering and Consulting, Inc. 
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STP COL Geotechnical Data Report Attachment E February 26, 2007

SITE:_SOUTH TEXAS PROJECT COL. f-4C5-,1

CLIENT:_MACTEC
AUTHOR:-R. STELLER

DATE: 1I 1 .6(,.
JOB' 6533

PAGE 2 OF 2

WINCH: COMPROB E__ SILVER____ OYO OTHER

MICROLOGGER 5301 V OTHER

ELOG PROBE 5497• OTHER_

PROBE LENGTH 2.50M(8,20 FT)

PLUS YOKE 10.OM (32.8 FT) 812. iP

MINUS CASING STICK-UP I .'

DEPTH REF. OFFSET AT START .. 9..S

DEPTH REF. OFFSET AT END s?, "?

AFTER SURVEY DEPTH ERROR . LESS THAN 0.4%?

START START END END

LOG NAME DEPTH TIME DEPTH TIME

&W ,. 01 ±(7. (a

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:____________________

GEO Mrsion Geophysical Services 1151 Pomona Road, Uait P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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GEos sVzces
geophysical services

9-4oS-- Z>I CALIPER FIELD LOG

SITE:_SOUTH TEXAS PROJECT COL

CLIENT: MACTEC
AUTHOR:_R. STELLER

DATE: ) /7 / :

JOB: 6533_ _ _ _

PAGE 1 OF 2

CONTACT:_MIKE SUFNARSKI -OFFICE_ PHONE:
-CELL___ PHONE:_704-357-5633

CONTACT: _OFFICE_ PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

DRILLER: PHONE:

COMPANY: PHONE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: 1-:ý H LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED V _'

DIAMETERS AND DEPTH RANGES: 4 0 TO ,9•' i%_ ý. TO 2

BOREHOLE TOTAL DEPTH AS DRILLED: &A' 1

CONDUCTOR CASING?: YES-/ DEPTH TO BOTTOM OF CASING __ ; NO

DEPTH TO BEDROCK: tN I DEPTH TO WATER TABLE: f 2:'

BOREHOLE FLUID: WATER ; FRESH WATER MUD V SALT WATER MUD___

OTHER:
DEPTH TO BOREHOLE FLUID: I& TIME SINCE LAST CIRCULATION: (.f a(£-Z..

LOGGING CREW:_R. STELLER
VEHICLE(S) USED AND MILEAGE: RENTA

MOBILIZED FROM: u XeTV -1

ARRIVED ON SITE: T 7
STANDBY TIME:
LOGGING STARTED: IS:

L
DEPARTURE TIME:.

CAUSE:
LOGGING COMPLETED: " 3',

GEO, Vs1im Geophysical Services 2151 Ponwta Road,. Unit P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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Project 5050-06-0496
February 26, 2007

SITE:_SOUTH TEXAS PROJECT COL .'- ' - , DATE: I/

CLIENT: MACTEC JOB: 6533

AUTHOR:_R. STELLER PAGE 2 OF 2

WINCH: COMPROBE SILVER V OYO OTHER

MICROLOGGER 530W17 OTHER

CALIPER PROBE 5368Z7 OTHER

PROBE OFFSET 2.08MA6.82 FT) 12 IN MAX

MINUS CASING STICK-UP IT

DEPTH REF. OFFSET AT START _ e F___

DEPTH REF. OFFSET AT END -_3_-_

AFTER SURVEY DEPTH ERROR 0S LESS THAN 0.4%? YSý

START START END END

LOG NAME DEPTH TIME DEPTH TIME
5&2W =WnA , t L' -A
Nos" t-.6 ý-rekc 0 *' ýi . __

~ ~ _ ____ _ Ia,'.

CALIBRATION PLATE S/N 201 AS BUILT IPVC FITTING

1.968 IN 3.937 INI 8.000 IN 4.507 IN

FILE NAME (50 MM) (100 MM) (203.2 MM) (114.3 MM)

ASMEAS. - ,rAb zo'l.•ao. (,- . iba,,r..

AS MEAS. , 3 .P 7 .65-z

AS MEAS.

AS MEAS.
AS MEAS. '_

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:_

SUGGESTIONS, ADDITIONS, CHANGES:

GEO V•sion Geophysical Ser'ice; 1151 Poimona Road, Unit P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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GE V PU"z1
geophysical services

j ACOUSTIC TELEVIEWER FIELD LOG

SITE: SOUTH TEXAS PROJECT COL DATE: I cr .

CLIENT:_MACTEC JOB:_6533_ _ _

AUTHOR:_R. STELLER PAGE 1 OF 2

CONTACT:_MIKE SUFNARSKI OFFICE_ PHONE:_704-357-5633
-CELL PHONE:_704-309-0624

CONTACT: _OFFICE_ PHONE:
PHONE:

CONTACT: 
PHONE:

-PHONE:

CONTACT: PHONE:
PHONE:

DRILLER: PHONE:_

COMPANY: PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITlONS/LOCATION:

BOREHOLE DESIGNATION: -?>4AS D4- LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:__

BOREHOLE CONSTRUCTION: CASED UNCASED__V.L'

DIAMETERS AND DEPTH RANGES: . 0 TO 93 " • TO Cal •

BOREHOLE TOTAL DEPTH AS DRILLED: 0i sI
CONDUCTOR CASING?: YES...___ DEPTH TO BOTTOM OF CASING 19 ; NO

DEPTH TO BEDROCK: iA DEPTH TO WATER TABLE: -'lot

BOREHOLE FLUID: WATER•-'I_; FRESH WATER MUDQV; SALT WATER MUD

OTHER: Oz- tI0t / 6-
DEPTH TO BOREHOLE FLUID: F'SV TIME SINCE LAST CIRCULATION: 7, •2.

GEO'7simi Geophysical Services 1151 Poinona Road, Unit P, Coronia, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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Project 5050-06-0496
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SITE: SOUTH TEXAS PROJECT COL • "4o4- D4+- DATE: 1 7 (A
CLIENT: MACTEC JOB: 6533

AUTHOR:_R. STELLER PAGE 2 OF 2

LOGGING CREW:_R. STELLER

VEHICLE(S) USED AND MILEAGE: -RENT/

MOBILIZED FROM: 1!;N\ C-.'Tj-

ARRIVED ON SITE: o 7.m
STANDBY TIME:
LOGGING STARTED: 7'OCo

DEPARTURE TIME: OG;

CAUSE:
LOGGING COMPLETED: 1-?: 3

WINCH: COMPROBE SILVER v' OYO OTHER

MICROLOGGER 5301 _ OTHER
TELEVIEWER ACOUSTIC #5174_4 OTHER

PROBE TILT TEST & 7' BRUNTON TILT Wq

PROBE'TILTTEST bt, 1 BRUNTON TILT Of

PROBE TILT TEST BRUNTON TILT

PROBE AZIMUTH TEST3%.9 BRUNTON AZIMUTH 5T9*

PROBE AZIMUTH TESTI 8E.Q , BRUNTON AZIMUTH L'&6

PROBE AZIMUTH TEST BRUNTON AZIMUTH

PROBE OFFSET 1.44M(4.72FT)

MINUS CASING STICK-UP
DEPTH REF. OFFSET AT START 4

DEPTH REF. OFFSET AT END , E
AFTER SURVEY DEPTH ERROR - • LESS THAN 0.4%? %5,

START START END END

LOG NAME DEPTH TIME DEPTH TIME

ApS Lwe___&44_R_!
It (17 5

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:_____________________

SUGGESTIONS, ADDITIONS, CHANGES:____________________

GEO Vision Geophysical Sersices 1151 Pomona Road Unit P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) S49-1236
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Project 5050-06-0496
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,-" ,405- 4 BORING GEOPHYSICS FIELD LOG SUMMARY

SITE:_SOUTH TEXAS PROJECT COL DATE: • //
CLIENT: MACTEC JOB:.6533

AUTHOR:_R. STELLER PAGE 1 OF 1

CONTACT:_MIKE SUFNARSKI PPHONE:.704-357-5633_

BOREHOLE CONSTRUCTION: CASED UNCASED V'
DIAMETERS AND DEPTH RANGES: 4 0 TO/2L; __f -TO

BOREHOLE TOTAL DEPTH AS DRILLED: 1701J

CONDUCTOR CASING?: YES VL DEPTH TO BOTTOM OF CASING _ ; NO__( A.ý_e.)

DEPTH TO BEDROCK: "i--

BOREHOLE FLUID: WATER .; FRESH WATER MUD /; SALT WATER MUD

LOGGING CREW:_R. STELLER

LOG TYPE FILE NAME DEPTH RANGE DATE TIMES
~I

6L,•/t • 645"_. ==.•o11W)O •. P, t: . - JIt:a.

SV,-. . ,1. ,-1,0:

p~cy 1254t_____ j44 - W444-

GE-Orisioa GeopjosicwaLSrces 1151 Pomnw~a Road, Unit P, Coro,,,% CA 928S2 Ph (95-1) 549-1234 Fx (951) 549-1236
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geopIhys srie

P-S SUSPENSION VELOCITY FIELD LOG,

SITE:_SOUTH TEXAS PROJECT COL & 4QS' - H'!-I DATE: p

CLIENT:_MACTEC JOB:_6533

AUTHOR:_R. STELLER PAGE 1 OF

CONTACT:_MIKE SUFNARSKI OFFICE PHONE:_704-357-5633

_CELL_ PHONE:_704-309-0624

CONTACT: OFFICE PHONE:
PHONE:

CONTACT: •_ PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

DRILLER: PHONE:_ _ _

COMPANY: ._ PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONSILOCATION:

EA#_.
BOREHOLE DESIGNATION:.- 4 LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED V

DIAMETERS AND DEPTH RANGES: 4"0 TO IZ' ;_ , TO

BOREHOLE TOTAL DEPTH AS DRILLED: Ckx&-.-r t 2-

CONDUCTOR CASING?: YESY_ DEPTH TO BOTTOM OF CASING . NO _.. u £L)

DEPTH TO BEDROCK N4A DEPTH TO WATER TABLE: P'

BOREHOLE FLUID: WATER ,; FRESH WATER MUD V ;SALT WATER MUD_;

OTHER:

DEPTH TO BOREHOLE FLUID: € TIME SINCE LAST CIRCULATION: ( H (L

GEOVision Geophysical Services 1151 Pomona Road, Suite P, Corona, CA 92882Ph (951) 549-1234 Fx (951) 549-1236
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geophys l services

SITE: SOUTH TEXAS PROJECT COL 1 " ," DATE: 1i 6

CLIENT:_MACTEC JOB:_6533

AUTHOR:_R. STELLER PAGE 2 OF

LOGGING CREW: f-. '.•L.._'L

VEHICLE(S) USED AND MILEAGE: RENTAL

MOBILIZED FROM: Bk4,f 7

ARRIVED ON SITE: 016 S ,

STANDBY TIME:

LOGGING STARTED: ' 11:4S

STANDBY TIME:

LOGGING STARTED:

DEMOBILIZED TO:

ADDITIONAL DEMOB TIME:

DEPARTURE TIME: OG; '6

CAUSE:

LOGGING COMPLETED: 2' 2?_S7

CAUSE:

LOGGING COMPLETED:

ARRIVAL TIME:

REASON:

BATTERIES CHANGED BEFORE LOGGING: YES_; NO_/; STORED WITH NEW

WINCH COMPROBE - GREY- OYO [] RG-- OTH

INSTRUMENT OYO 12004f 150141[1 19029 RG 160023 17f160024

RECEIVER S/N 12008- 20042[] 26066 U 11001 E'-l 23053 M- 30086

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

COMMENTS: Otf-A t = -t.-e-,r- . -

,, Cr07 (- 
-

GEOVision Geophysical Services 1151 Pomona Road, Suite P, Corona, CA 92882Ph (951) 549-1234 Fx (951) 549-1236
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Project 5050-06-0496
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SITE: SOUTH I
CLIENT:_MAC
AUTHOR:_R. S

GEOVISION SUSPENSION LOGGING FIELD NOTES
TEXAS COL ¶- . -&- •t DATE: __ _ _

TEC JOB:_6533

TELLER PAGE S OF d-

DEPTH )DEPTH JUN•FILTERED, FILTERED' COMMENTS . ..
METERS FEET IFILE NO. IFILE NO. CASING, WATER, ROCK, ETC

0.5 1.64

1.0 3.28
1.5 4.92

2.0 6.56
2.5 8.20

3.0 9.84

3.5 11.48
4.0 13.12
4.5 14.76

5.0 16.40
5.5 18.04
6.0 19.69 /..I4•••

6.5 21.33 •'l
7.0 22.97 Cb'-
7.5 24.61 Sbl ...

8.0 26.25 S•4-_
8.5 27.89 ,_%--
9.0 29.53 Tobrp ....

9.5 31.17 S _I_ __-2

10.0 32.81 S___
10.5 34.45 S01
11.0 36.09 es Co
11.5 37.73 SI4.
12.0 39.37 05 1 t-

12.5 41.01 1'S_
13.0 42.65 S14,-

13.5 44.29 5?'-

14.0 45.93 l,

14.5 47.57 r_
15.0 49.21 t

15.5 50.85 •j

16.0 52.49 S.o
16.5 54.13 "5-'
17.0 55.77 __
17.5 57.41 •

18.0 59.06 ,~-,.

18.5 60.70 •Z•

19.0. 62.34 '?,_,
19.5 63.98 •
20.0 65.62 •7___________________________

GEOVision Report 6533-01 vol. 1 of 2 STP COL Boring Geophysical Logging rev a 2/22/2007 Page 300 of 404
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STP COL Geotechnical Data Report Attachment E

Project 5050-06-0496
February 26, 2007

GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:_SOUTH TEXAS COL ht . DATE: 11/p f_
CLIENT:_MACTEC JOB:_6533

AUTHOR:_R. STELLER PAGE -OF 4.

D'EPTHE DEPTH UNFILTERED FILTERED ICOMMENTS ROCK E

METERH FEET UFLE NO. RFILE NO. DCASING, WATER, ROCK, ETC

20.5 67.26 5S,.k
21.0 68.90 4
21.5 70.54 ___,

22.0 72.18 '532-
22.5 73.82 •'SI
23.0 75.46 S'.S4-
23.5 77.10 SIT-
24.0 78.74 5116
24.5 80.38 •"37

25.0 82.02 _ _ _

25.5 83.66 g3_
26.0 85.30 _ _40

26.5 86.94 1'541
27.0 88.58 '_-
27.5 90.22 _ _____

28.0 91.86 1'c44-
28.5 93.50 5-•'-..,•,. '• 4rA,-r.

29.0 95.14 ."46
29.5 96.78 947
30.0 98.43 54"i
30.5 100.07 G4
31.0 101.71 45-o
31.5 103.35 5S-_-_
32.0 )104.99 5'2_
32.5 106.63 Prr __rl__ _ _-_____'_____ .,__ "____ "i__ _ __ .'_ _

33.0 108.27

33,5 109.91
34.0 111.55
34.5 113.19
35.0 114.83
35.5 116.47
36.0 118.11
36.5 119.75
37.0 121.39
37.5 123.03
38.0 124.67
38.5 126.31

39.0 127.95
39.5 129.59
40.0 131.23
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GE( Ii 0bz
geophysical serv'ices

-4 b4 ELOG FIELD LOG

SITE: SOUTH TEXAS PROJECT COL DATE:_ I 1 •2

CLI ENT:_MACTEC JOB:_6533_

AUTHOR: R. STELLER PAGE 1 OF 2

CONTACT:

CONTACT:

CONTACT:

CONTACT:

DRILLER:_
COMPANY:

_OFFICE-_ PHONE:
_CELL_, PHONE:
_OFFICE_ PHONE:

PHONE:
PHONE:
PHONE;
PHONE:
PHONE:
PHONE:
PHONE:

GENERAL 
SITE CONDITIONS/LOCATION:

.GENERAL SITE CONDITIONS/LOCATION:__________________

BOREHOLE DESIGNATION:.G-,a-.L LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED V_

DIAMETERS AND DEPTH RANGES: 40 0 TO 12W. __; _, TO

BOREHOLE TOTAL DEPTH AS DRILLED: %120- -r ,-
CONDUCTOR CA.SING?: YES / DEPTH TO BOTTOM OF CASING t•b ; NO___

DEPTH TO BEDROCK: 1%.r DEPTH TO WATER TABLE: e ,..•

BOREHOLE FLUID: WATER FRESHWATER MUD V SALT WATER'MUD

OTHER:
DEPTH TO BOREHOLE FLUID: . TIME SINCE LAST CIRCULATION: - ,'L. z.tr'...

LOGGING CREW:_R. STELLER
VEHICLE(S) USED AND MILEAGE: _RENTAL
MOBILIZED FROM: F,,( T-. "•"x
ARRIVED ON SITE: 2, 0O
STANDBY TIME:
LOGGING STARTED: 11 'l-

DEPARTURE TIME: O(6: '0

CAUSE:
LOGGING COMPLETED: 11 1-2-

GEOVision Geoplysical Services 1151 Pomona Road, Unit P, Corona, CA 92982 Pit (951) 549-1234 Fx (951) 549-1236
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SITE:-SOUTH TEXAS PROJECT COL i- ' .

CLIENT:_MACTEC
AUTHOR:_R. STELLER

Project 5050-06-0496
February 26, 2007

DATE: ) 1 1-6
JOB:_6533
PAGE 2 OF 2

WINCH: C
MICROLOGGER
ELOG PROBE

OMPROBE SILVER VJI OYO OTHER
5301 V OTHER
5490_V OTHER

PROBE LENGTH 2.50M(8,20 FT)
PLUS YOKE 10.OM (32.8 FT)
MINUS CASING STICK-UP I.5
DEPTH REF. OFFSET AT START S•. 5•.

DEPTH REF. OFFSET AT END N9._4 _ -
AFTER SURVEY DEPTH ERROR _ 5 LESS THAN 0.4%?

START START END END

LOG NAME DEPTH TIME DEPTH TIME

409- etb,46~ 12--b' HIM__ 1q.15 Z

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:____________________

SUGGESTIONS, ADDITIONS, CHANGES:____________________

GEO I'7sion Geophysical Services 1151 Pomona Reoad Undt P, Corona, CA 92882 " Pit (951) 549-1234 Fx (951) 549-1236
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GE ~[ZvzŽzz

geophysical services

_-4___-__ ACOUSTIC TELEVIEWER FIELD LOG.

SITE:_SOUTH TEXAS PROJECT COL DATE: jI,

CLIENT:_MACTEC JOB:_6533_

AUTHOR: R. STELLER PAGE 1 OF 2

CONTACT:_MIKE SUFNARSKI OFFICE__ PHONE:_704-357-5633
_CELL___ PHONE:.704-309-0624__

CONTACT: _OFFICE__ PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

CONTACT: PHONE:
PHONE:_

DRILLER: PHONE:

COMPANY: PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION:-$2•- S- 9R. LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED __

DIAMETERS AND DEPTH RANGES: 4 0 TO Is.d ; __, ___ TO

BOREHOLE TOTAL DEPTH AS DRILLED: C•...._• '7b I zC'
CONDUCTOR CASING?: YESV DEPTH TO BOTTOM OF CASING .,

DEPTH TO BEDROCK N Aý DEPTH TO WATER TABLE:

BOREHOLE FLUID: WATER- ; FRESH WATER MUDV; SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID: TIME SINCE LAST CIRCULATION:,-, S .b f,

GEOI ision Geophysical Servces 1151 Pomona Road, Unit P, Corona, CA 92882 Pit (951) 549-1234 Fx (951) 549-1236

GEOVision Report 6533-01 vol 1 of 2 STP COL Boring Geophysical Logging rev a
2/22/2007 Page 304 of 404



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

GE services
geophy3sical services

Project 5050-06-0496
February 26, 2007

SITE: SOUTH TEXAS, PROJECT COL S-,4c3- U,.
CLIENT:_MACTEC
AUTHOR:_R. STELLER__

DATE:
JOB: _6533_
PAGE 2 OF 2

LOGGING CREW:_R. STELLER
VEHICLE(S) USED AND MILEAGE: _RENTAL

MOBILIZED FROM: Bpm' c.,rnr iy DEPARTURE TIME: Oo.:c,

ARRIVED ON SITE:.:
STANDBY TIME: CAUSE:

LOGGING STARTED: I$, 4-S LOGGING COMPLETED: 13: 4q

WINCH: COMPROBE SILVER V, OYO OTHER

MICROLOGGER 5301-7 OTHER- ,,

TELEVIEWER ACOUSTIC #5174 V" OTHER

PROBE TILT TEST BRUNTON TILT

PROBE TILT TEST . I. - BRUNTON TILT 62
PROBE TILT TEST BRUNTON TILT
PROBE AZIMUTH TEST -57.&. BRUNTON AZIMUTH $__)_

PROBE AZIMUTH TEST k BRUNTON AZIMUTH ctFO

PROBE AZIMUTH TEST _ BRUNTON AZIMUTH _

PROBE OFFSET 1.44M(4.72FT)

MINUS CASING STICK-UP I-"

DEPTH REF. OFFSET AT START 5 .T2.

DEPTH REF. OFFSET AT END g .4,0

AFTER SURVEY DEPTH ERROR -4 .1%' LESS THAN 0.4%? 'e1-5

START START END END

LOG NAME DEPTH TIME DEPTH TIME

tt , 1

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:_____________________

SUGGESTIONS, ADDITIONS, CHANGES:

GEO 'usion Geophysical Serces 1151 Pommoa Roa4 Unit P, Corom CA 92882 PA (951) 549-1234 Fx (951) 549-1236
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GEf Vz0Pzw
geophysical services.

6-4b- p;H -CALIPER FIELD LOG

SITE:_ SOUTH TEXAS PROJECT COL DATE:
CLIENT:_MACTEC JOB:_6533
AUTHOR:_R. STELLER PAGE 1 OF 2

CONTACT: MIKE SUFNARSKI -OFFICE_ PHONE:
-CELL____ PHONE:_704-357-5633

CONTACT: _OFFICE_ PHONE:_
PHONE:

CONTACT: PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

DRILLER: PHONE:
COMPANY: PHONE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: G,-,cY5- DOR LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION: CASED UNCASED 7
DIAMETERS AND DEPTH RANGES: . 0 TO t'2•b' -__. _ _TO
BOREHOLE TOTAL DEPTH AS DRILLED: CAE- -M IJS&'
CONDUCTOR CASING?: YES__ DEPTH TO BOTTOM OF CASING .; NO )

DEPTH TO BEDROCK PO A DEPTH TO WATER TABLE:_____
BOREHOLE FLUID: WATER ; FRESH WATER MUD. ./; SALT WATER MUD___

OTHER:.
DEPTH TO BOREHOLE FLUID: TIME SINCE LAST CIRCULATION: ¢Ma.

LOGGING CREW:_R. STELLER
VEHICLE(S) USED AND MILEAGE: -RENTAL
MOBILIZED FROM: CW-'C Q i'"/-tf DEPARTURE TIME: C01,'bO
ARRIVED ON SITE: 6(b k)
.STANDBY TIME:__ CAUSE:
LOGGING STARTED: ['5C LOGGING COMPLETED: 14; 4-4

GEOVision Geoplhysical Services 1151 Pomoa Road, Unilt P, Coronaa CA 92882 Phi (951) 549-1234 Fx (951) 549-1236
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Project 5050-06-0496
February 26, 2007

SITE: SOUTH TEXAS PROJECT COL A - O- DATE: E1 /LLt.

CLIENT: MACTEC JOB: 6533

AUTHOR:_R. STELLER PAGE 2 OF 2

WINCH: C
MICROLOGGER
CALIPER PROBE

)MPROBE SILVER V OYO OTHER

5301 I OTHER
536897-V OTHER

PROBE OFFSET 2.08M(6.82 FT) 12 IN MAX

MINUS CASING STICK-UP I .T
DEPTH REF. OFFSET AT START -5,S2
DEPTH REF. OFFSET AT END S7. SS"

AFTER SURVEY DEPTH ERROR -" 0 . LESS THAN 0.4%? YES

START START END END

LOG NAME DEPTH TIME DEPTH TIME
f34D~.•-rq..~r o4-. c •:"• 4.:

Q,*cU , r•.r_ LA.P 0 7- _;.____-

SADT C*,~.TýT OS 1+:44-

CALIBRATION PLATE S/N 201 AS BUILT _PVC FITTING

1.968 IN 3.937 IN 8.000 IN 4.507 IN

FILE NAME (50 MM) (100 MM) (203.2 MM) (114.3 MM)-

AS MEAS. 4-pCp,-resr6 4- -2 ________

AS MEAS.

AS MEAS.
AS MEAS.
AS MEAS.

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GEO11sion Geophysical Setces 1151 Pomona Road, Unk P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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GEj Vi'zý.w
geophysical services

Ž-- 4o- V± BORING GEOPHYSICSTFIELD LOG SUMMARY

SITE:_SOUTH TEXAS PROJECT CO
CLIENT:_MACTEC
AUTHOR: R. STELLER

DATE: IO /
JOB: 6533
PAGE 1 OF I

PHONE:_704-357-5633_CONTACT:_MIKE SUFNARSKI

BOREHOLE CONSTRUCTION: CASED UNCASED V
DIAMETERS AND DEPTH RANGES: ,Z 0 TO -J"' __ , ___ TO
BOREHOLE TOTAL DEPTH AS DRILLED:' ••'
CONDUCTOR CASING?: YES__ DEPTH TO BOTTOM OF CASING_____ NO /
DEPTH TO BEDROCK: ____
BOREHOLE FLUID: WATER__ FRESH WATER MUD __; SALT WATER MUD

LOGGING CREW:_R. STELLER-

LOG TYPE FILE NAME DEPTH RANGE DATE TIMES
6LOC4 -mvT- %4oB6AL'o -VTwm 0 ttji/0( S? 7 06 4-o

J~ee 2alOb-Z.~O &Ib CA 1s:04- - I0. 1
CAtf41-ý> Pb4* aA-t,3rwt tv W Sib14ý:3~

-)"ft'clo 6ftM cta~1~r 0f LI 151 -V

GEOJ-hiona Geophysical Services 1151 Pomona Road, Unit P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 540-1236
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GE i z"zz
geophysical services

b-4)- ELOG FIELD LOG J

SITE:._SOUTH TEXAS PROJECT COL_
CLIENT:_MACTEC
AUTHOR:_R. STELLER

DATE: I____/06_
JOB:_6533
PAGE 1 OF 2

CONTACT:

CONTACT:

CONTACT:

CONTACT:

DRILLER:
COMPANY:

-OFFICE_ PHONE:
_CELL__ PHONE:
_OFFICE-_ PHONE:

PHONE:
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:_
PHONE:

GENERAL SITE CONDITIONSILOCATION:

BOREHOLE DESIGNATION: &-4L&- DR LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION: CASED UNCASEDZ_
DIAMETERS AND DEPTH RANGES: LrZ--0 TO • •"_---•'_, TO__
BOREHOLE TOTAL DEPTH AS DRILLED: 2Ai"
CONDUCTOR CASING?: YES__ DEPTH TO BOTTOM OF CASING__ NO V'
DEPTH TO BEDROCKi hA DEPTH TO WATER TABLE: 1"190#
BOREHOLE FLUID: WATER FRESH WATER MUD % ; SALT WATER MUD _ ;

OTHER:
DEPTH TO BOREHOLE FLUID:. TIME SINCE LAST CIRCULATION: - , -

LOGGING CREW: R. STELLER
VEHICLE(S) USED AND MILEAGE: _RENTA
MOBILIZED FROM: gbry Qr;" -- 51
ARRIVED ON SITE: 0-T3
STANDBY TIME:
LOGGING STARTED: O':6-.,7

L
DEPARTURE TIME: W Cc>

CAUSE: , . O&v2..-r¶-.
LOGGING COMPLETED: (22 5Th-

GEO 1-sion Geophysical Service 1151 Pomsona Road, UVk P, Corona, CA 92882 Pit (951) 549-1234 Fx (951) 549-1236
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SITE:_SOUTH TEXAS PROJECT COLE A65-IR DATE:

CLIENT:_MACTEC JOB:_

AUTHOR:-R. STELLER PAGE

Project 5050-06-0496
February 26, 2007

6533
2 OF2

WINCH: COMPROBE SILVER V/ OYO OTHER

MICROLOGGER 5301 V. OTHER_
ELOG PROBE 5490- OTHER_

PROBE LENGTH 2.50M(8.20 FT)
PLUS YOKE 10.OM (32.8 FT) "?2.5,
MINUS CASING STICK-UP
DEPTH REF. OFFSET AT START ,-1.•t

DEPTH REF. OFFSET AT END ,41.1'
[AFTER SURVEY DEPTH ERROR ±J1 LESS THAN 0.4%? 7,

START START END END
LOG NAME DEPTH TIME DEPTH TIME

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GEO ,'7sion Geophysical Service, 1151 Pomona Road, Unit P, Corona, CA 92882 Pit (951) 549-1234 Fx (951) 549-1236
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STP COL Geotechnical Data Report Attachment E February 26, 2007

P-S SUSPENSION VELOCITY FIELD LOG

SITE:_SOUTH TEXAS PROJECT COL DATE: tt Ih/h.i

CLIENT: MACTEC JOB:_6533

AUTHOR:_R. STELLER PAGE 1 OF

CONTACT:_MIKE SUFNARSKI OFFICE PHONE:_704-357-5633

-CELL-___ PHONE:704-309-0624

CONTACT: OFFICE PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

DRILLER: PHONE:

COMPANY: PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONSLOCATION:

EA#:
BOREHOLE DESIGNATION:, - 'P ka LOCATION:

COUNTY: RANGE: - TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED -

DIAMETERS AND DEPTH RANGES: 4'Z 0TO 2,1 5' ______TO

BOREHOLE TOTAL DEPTH AS.DRILLED: Z1S'
CONDUCTOR CASING?: YES_ DEPTH TO BOTTOM OF CASING_ NO___

DEPTH TO BEDROCK: W.r DEPTH TO WATER TABLE: •'- I

BOREHOLE FLUID: WATER. ; FRESH WATER MUD I ; SALT WATER MUD-;

OTHER:
DEPTH TO BOREHOLE FLUID:___ TIME SINCE LAST CIRCULATION: I (4 9.

GEOViison Geophysical Services 1151 Pomona. Road, Suite P, Corona, CA 92882Ph (951) 549-1234 Fx (951) 549-1236
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Project 5050-06-0496
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GE(f 5Vtz;91
geophysi cservices

SITE:_SOUTH TEXAS PROJECT COL tr-4A:•,- D1 DATE: /' jt•
CLIENT:_MACTEC JOB:_6533

AUTHOR:_R. STELLER PAGE 2 OFJCO

LOGGING CREW: R. C&""S.•=-

VEHICLE(S) USED AND MILEAGE: -RENTAL

MOBILIZED FROM: .- .

ARRIVED ON SITE: 0? '

STANDBY TIME:

LOGGING STARTED:_________

STANDBY TIME:

LOGGING STARTED:

DEMOBILIZED TO:

ADDITIONAL DEMOB TIME:__

DEPARTURE TIME: 07'. 0

CAUSE:
LOGGING COMPLETED: 14" I L
CAUSE:
LOGGING COMPLETED:
ARRIVAL TIME:
REASON:

BATTERIES CHANGED BEFORE LOGGING: YES__V§; NO ; STORED WITH NEW _

WINCH COMPROBE F] GREYF OYO W [ RGW-- OTH-

INSTRUMENT OYO 12004[] 15014f 19029[--] RG 160023 j'160024

RECEIVER SIN 12008E] 20042W-] 26066W• 11001 W 23053 Fi1 30086

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

COMMENTS:

GEOVision Geophysical Services 1151 Pomona Road, Suite P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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Project 5050-06-0496
February 26, 2007

GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:_SOUTH TEXAS COL - - DATE: iInt.

CLIENT: _MACTED JOB: 6533

AUTHOR: R. STELLER PAGE -OF

DEPTH IDEPTH JUNFILTERED
METERS IFEET IFILE NO.

FILTERED
FILE NO.

COMMENTS
CASING, WATER, ROCK, ETC I

0.5 1.64
1.0 3.28 I
1.5 4.92 1-
2.0 6.56 __

2-5 8.20 4-
3.0 9.84 "
3.5 11.48 Go
4.0 13.12 -7

4.5 14.76 •

5.0 16.40 '_
5.5 18.04 _

6.0 19.69 '4
6.5 21.33 t 7-

7.0 2297 I "_
7.5 24.61 (4-
8.0 26.25 t5
8.5 27.89 11
9.0 29.53 1"1
9.5 31.17 IS_
10.0 32.81 J 9
10.5 34.45 ?o
11.0 36.09 zA
11.5 37.73 z?..
12.0 39.37 " _ _

12.5 41.01 2Z4-
13,0 42.65 7-S;
13.5 44.29 "
14.0 45.93 2,0
14.5 47.57
15.0 49.21
15.5 50.85 .

16.0 52.49 "-5
16.5 54.13
17.0 55.77 3 "_

17.5 57.41 "1 4-
18.0 59.06 3__
18.5 60.70 3(,
19.0 62.34 7"7
19.5 63.98 6 t3
20.0 65.62 3q.
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Project 5050-06-0496
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GEOVISION SUSPENSION LOGGING FIELy NOTES
SI :_SOUTrHTEXASCOL 4-44DAT
CLIENT:_MACTEC JOB:_6533

AUTHOR:_R. STELLER PAGE -OF (o

DEPTH IDEPTH UNFILTERED FILTERED COMMENTS

METERS FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

20.5 67.26 _ _

21.0 68.90
21.5 70.54 It
22.0 72.18 4_
22.5 73.82 -41-

23.0 75.46 L_ _ _

23.5 77.10 46•
24.0 78.74 _ __ _

24.5 80.38 1-46
25.0 82.02
25.5 83.66 Sb
26.0 85.30 "5l
26.5 86.94 -"_-

27.0 88.58 _3_

27.5 90.22 454-
28.0 91.86 G___
28.5 93.50 Ito
29.0 95.14 5-7
29.5 96.78 '5
30.0 98.43 '9j
30.5 100.07 a0 o
31.0 101.71 ___

31.5 103.35 4t..
32.0 104.99 ?
32.5 106.63 _

33.0 108.27 C_
33.5 109.91
34.0 111.55 (o'
34.5 113.19
35.0 114.83 _ _ _

35.5 116.47 -70
36.0 118.11 " _t

36.5 119.75 71.
37.0 121.39 "__
37.5 123.03 7d
38.0 124.67 -
38.5 126.31 _

39.0 127.95 ."_"_
39.5 129.59 "}
40.0 131.23 7 "
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Project 5050-06-0496
February 26, 2007

GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:_SOUTH TEXAS COL ,40b- DQ DATE: I! nI o
CLIENT:__MACTEC JOB: 6533

AUTHOR:_R. STELLER PAG E " •- -OF

DEPTH IDEPTH JUNFILTERED FILTERED COMMENTS

METERS FEET IFILE NO. FILE NO. CASING, WATER, ROCK, ETC

40.5 132.87
41.0 134.51 '6_

41.5 136.15 a_
42.0 137.80 1_ _

42.5 139.44 ,-
43.0 141.08 EM-
43.5 142.72 •
44.0 144.36 t7
44.5 146.00 815

45.0 147.64 t
45.5 149.28 (-.
46.0 150.92 aI
46.5 152.56 Ji-
47.0 154.20 05
47.5 155.84 4"
48.0 157.48 Q __

48.5 159.12 90
49.0 160.76 q'7
49.5 162.40 qt
50.0 164.04 •4
50.5 165.68 ,'o

51.0 167.32 ___

51.5 168.96 • ___._

52.0 170.60 ___

52.5 172.24 O4.-
53.0 173.88 to(
53.5 175.52 (oG,_

54.0 177.17 IM7

54.5 178.81 168

55.0 180.45 (69
55.5 182.09 I'0
56.0 183.73 fI(
56.5 185.37 Iet.

57.0 187.01 ____

57.5 188.65 1 (d,_,,
58.0 190.29 _ _ _

58.5 191.93 -flu
59.0 193.57
59.5 195.21
600 196.85 1_,
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Project 5050-06-0496
February 26, 2007

GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:_SOUTH TEXAS COL
CLIENT:_MACTEC
AUTHOR:-R. STELLER

(Z.. - A u DATE: t5 i /ory-
~*1

____________________________JOB:_6533________________

"AGE E OF -O

DEPTH IDEPTH UNFILTERED LTERE COMMENTS
METERS FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

60.5 198.49 logo
61.0 200.13 12 I
61.5 201.77 i.2.. i .. • ,e,-,v

62.0 203.41 ___"___"___ - ,V• I.
62.5 205.05
63.0 206.69
63.5 208.33
64.0 209.97
64.5 211.61
65.0 213.25
65.5 214.90 •-.., .. .- 1I•
66.0 216.54
66.5 218.18
67.0 219.82
67.5 221.46
68.0 223.10
68.5 224.74
69.0 226.38
69.5 228.02
70.0 229.66
70.5 231.30
71.0 232.94
71.5 234.58
72.0 236.22
72.5 237.86
73.0 239-50
73.5 241.14
74.0 242.78

74.5 244.42
75.0 246.06

* 75.5 247.70
76.0 249.34
76.5 250.98
77.0 252.62

77,5 254.27
78,0 255.91
78.5 257.55
79.0 259.19
79.5 260.83
80.0 262.47
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GE(IZzv
geophysical services

-'CALIPER FIELD LOG

SITE:_SOUTH TEXAS PROJECT COL DATE:. I A I &e4

CLIENT: MACTEC JOB:_6533

AUTHOR:_R. STELLER PAGE 1 OF 2

CONTACT:_MIKE SUFNARSKI -OFFICE__ PHONE:

CELL PHONE:_704-357-5633

CONTACT: _OFFICE_ PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

CONTACT: PHONE:-
PHONE:

DRILLER: PHONE:_

COMPANY: PHONE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: %-&OR-. "1+" LOCATION:

COUNTY: RANGE: TOWNSHIP: / . SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED__'

DIAMETERS AND DEPTH RANGES: 2'O TO •-•5•-' __ , -_ TO

BOREHOLE TOTAL DEPTH AS DRILLED: 'IV f

CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING_ NO /

DEPTH TO BEDROCK: MA . DEPTH TO WATER TABLE: ;2u/

BOREHOLE FLUID: WATER _; FRESH WATER MUD -,SALT WATER MUD_ ;

OTHER:
DEPTH TO BOREHOLE FLUID: C TIME SINCE LAST CIRCULATION: P-, IA L

LOGGING CREW:_R. STELLER
VEHICLE(S) USED AND MILEAGE: _RENTA
MOBILIZED FROM: 5, ¢"T.-

ARRIVED ON SITE: 0 SO
STANDBY TIME:
LOGGING STARTED: 24:0

kL

DEPARTURE TIME: 0"7:00

CAUSE:
LOGGING COMPLETED: IS: 15,

GEOI'rsian Geophysical Services 1251 Pomona Roa4 Urdt P, Corona, C,4 92882 Ph (951) 549-1234 Fx (951) 549-1236
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SITE:_SOUTH TEXAS PROJECT COL 0-4,,-T,ýt DATE: It /Iq )t

CLIENT:_MACTEC JOB:_6533_

AUTHOR:_R. STELLER PAGE 2 OF 2

WINCH:
MICROLOGGE
CALIPER PROI

COMPROBE SILVER V OYO

R 5301- 7  OTHER

BE 5368_j OTHER

OTHER

PROBE OFFSET 2.08M(.82 FT) 12 IN MAX

MINUS CASING STICK-UP _

DEPTH REF. OFFSET AT START G.-7-

DEPTH REF. OFFSET AT END
AFTER SURVEY DEPTH ERROR , -1. 9' LESS THAN 0.4%?

START START END END

LOG NAME DEPTH TIME DEPTH TIME

e,,~~• c . Z.Z 1.4-1 . 0 14-43"

~ ~ ~~1 JA lowt5 Y ~ ~ _ _ _ _

CALIBRATIO1N PLATE SIN 201 AS BUILT IPVC FITTING

1 968 IN 3.937 IN 8'.000 IN 4.507 IN

FILE NAME (50 MM) (100 MM) (203.2 MM) (114.3 MM)

AS MEAS. B*B4oL.(ý-o% '1. C0 a ~ 0 tzý

AS MEAS. -3-qSt ~ ~ e .~

AS MEAS.
AS MEAS.
AS MEAS. I

AS MEAS.

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:___ __________

,•....]•-
,'t•':_'•.

A

GEO'ision Geophysical Services 1151 Pemona Road, Unit P, Coronta, C4 92882 Pit (951) 549-1234 Fx (M$1) 549-1236
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GE ~~fz
geophysical services

C-- ACOUSTIC TELEVIEWER FIELD LOG

SITE:_SOUTH TEXAS PROJECT COL DATE: I N O

CLIENT: MACTEC JOB: 6533

AUTHOR:_R. STELLER PAGE 1 OF 2

CONTACT: MIKE SUFNARSKI -OFFICE_ PHONE:704-357-5633
_CELL PHONE:_704-309-0624

CONTACT: _OFFICE_ PHONE:
PHONE:

CONTACT: 
PHONE:
PHONE:

CONTACT: PHONE:-
PHONE:

DRILLER: "___PHONE:

COMPANY: 
PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: ,S -AC 1A LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED_7

DIAMETERS AND DEPTH RANGES: A* 0TO SI. ;- ,-TO

BOREHOLE TOTAL DEPTH AS DRILLED: Z7-19'

CONDUCTOR CASING?: YES___ DEPTH TO BOTTOM OF CASING_____ NO%/

DEPTH TO BEDROCK: rA DEPTH TO WATER TABLE: 7110'

BOREHOLE FLUID: WATER- ; FRESH WATER MUD t". SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID: 4 TIME SINCE LAST CIRCULATION: '5 t•(.

GEOVision Geophysical Services 1151 Pomona Roa4 Undt P, Corona, CA 92882 Pit (951) 549-1234 Fx (951) 549-1236
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GE( IVU"zcz
geophysical services

*Project 5050-06-0496
February 26, 2007

SITE:_SOUTH TEXAS PROJECT COL R-4Co-lr DATE: It q 16(
CLIENT:_MACTEC JOB: 6533

AUTHOR:_R. STELLER PAGE 2 OF 2

LOGGING CREW:_R. STELLER
VEHICLE(S) USED AND MILEAGE: -RENTAL

MOBILIZED FROM: R IrL" Cr'W" -mj DEPARTURE TIME: 07: 0

ARRIVED ON SITE: n?-: '3o
STANDBY TIME: CAUSE:

LOGGING STARTED: ,"5 LOGGING COMPLETED: 5`4(b

WINCH: COMPROBE SILVER J' OYO OTHER

MICROLOGGER 5301 V" OTHER
TELEVIEWER ACOUSTIC #5174 ( _ OTHER_

PROBE TILT TEST Be .1 BRUNTON TILT bl

PROBE TILT TEST 0.6' BRUNTON TILT 6b

PROBE TILT TEST BRUNTON TILT

PROBE AZIMUTH TEST' . BRUNTON AZIMUTH •",..
PROBE AZIMUTH TESTI 16 h7,- BRUNTON AZIMUTH,_IiL2
PROBE AZIMUTH TEST_ BRUNTON AZIMUTH

PROBE OFFSET 1.44M.4.72FT)
MINUS CASING STICK-UP
DEPTH REF. OFFSET AT START '
DEPTH REF. OFFSET AT END .7o
AFTER SURVEY DEPTH ERROR - LESS THAN 0.4%?

START START END END

LOG NAME DEPTH TIME DEPTH TIME
;eADA-LuPo1 21o.¢o" IS-: sy;• t,,:[

MAINTENANCE PERFORMED ON SITE:____________________

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GEO wonsion Geoployswal Services 115 Poiona Road, Uidit P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 5494236
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geophysical services

., -4-& BORING GEOPHYSICS FIELD LOG SUMMARY

SITE:_SOUTH TEXAS PROJECT COL'

CLIENT:_MACTEC
AUTHOR:_R. STELLER

DATE:- 4)n.
JOB: 6533
PAGE 1 OF 1

CONTACT:_MIKE SUFNARSKI PHONE:.704-357-5633_

BOREHOLE CONSTRUCTION: CASED UNCASED_ .

DIAMETERS AND DEPTH RANGES: . 0 TO 2?"I ; • _ _TO

BOREHOLE TOTAL DEPTH AS DRILLED: ?-Ic'-

CONDUCTOR CASING?: YES V DEPTH TO BOTTOM OF CASING 2-; NO

DEPTH TO BEDROCK: N A,
BOREHOLE FLUID: WATER- ; FRESH WATER MUD V SALT WATER MUD

LOGGING CREW:_R. STELLERL,-o..-0-

LOG TYPE FILE NAME DEPTH RANGE DATE TIMES

£,,0414Am i , 6 411A ..Qc ,Pe % 0(01 0_- 1_. _, dS4- to: I(*

¢ A4PSaz 00••- &.411001 -.. ' -3 20&.-x' ___o_ -S6-

!J1!!!4~AV~kVA 64I C44.e4VII ~O~ 7-10-4IDDVP
•,ps.a.-rEgr C4TA•'••i .. .... I I'/. H '- 3•:1

PE-itk-Timi 64-1..AA ,•P, w ,O.Df- M "O ;z., - so

rfiAMWJ 54f' A'.uftD 2- -/.'

GEO Vision Geophysical Services 1151 Pomona Road, Unit F, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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GE ( [ Vzýzw
geoph.ysical services

_______ELOG FIELD LOG

SITE:_SOUTH TEXAS PROJECT COL
CLIENT:_MACTEC
AUTHOR:_R. STELLER

DATE: ___/__.__
JOB:_6533
PAGE I OF 2

CONTACT:

CONTACT:

CONTACT:

CONTACT:

DRILLER:
COMPANY:

-OFFICE_ PHONE:
-CELL___ PHONE:
_OFFICE._ PHONE:

PHONE:
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: S- 4m| LOCATION:

COUNTY: il± RANGE: TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION: CASED UNCASEDj,
DIAMETERS AND DEPTH RANGES: 4 0 TOZIý ' __...._TO

BOREHOLE TOTAL DEPTH AS DRILLED: , 01C,
CONDUCTOR CASING?: YES.J/ DEPTH TO BOTTOM OF CASING 2 ' ; NO
DEPTH TO BEDROCK: N/- DEPTH TO WATER TABLE:
BOREHOLE FLUID: WATER ,; FRESH WATER MUD__;" SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID: TIME SINCE LAST CIRCULATION:. M,(,

LOGGING CREW:_R. STELLER .e-, _
VEHICLE(S) USED AND MILEAGE' _RENT)
MOBILIZED FROM: Ho4 0 •.vqjPJ
ARRIVED ON SITE: 0-7 30
STANDBY TIME:
LOGGING STARTED: q" ,0

kL
.... • r-r
•L DEPARTURE TIME: 0 - 4: ;e

CAUSE:
LOGGING COMPLETED: 1(: j1/

GEO Jv'isw Geophysial• Servi$fs 1151 Pomona Road, Unit P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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SITE:_.SOUTH TEXAS PROJECT COL 9•-4-1R DATE: "a 14- ,

CLIENT: MACTEC JOB:_6533

AUTHOR:_R. STELLER PAGE 2 OF 2

WINCH: COMPROBE SILVER Vi OYO OTHER

MICROLOGGER 5301 F' OTHER
ELOG PROBE 5490:2 OTHER

PROBE LENGTH 2.50M(8.20 FT)
PLUS YOKE 10.OM (32.8 FT)

MINUS CASING STICK-UP _.___"

DEPTH REF. OFFSET AT START '316'
DEPTH REF. OFFSET AT END 40. o
AFTER SURVEY DEPTH ERROR +4 .2--L LESS THAN 0.4%?

START START END END

LOG NAME DEPTH TIME DEPTH TIME

6~, A- q f4," T&, o~~ iIZ 0q., 5S 1w.,'~

MAINTENANCE PERFORMED ON SITE:___

EQUIPMENT PROBLEMS OR FAILURES:__

SUGGESTIONS, ADDITIONS, CHANGES:

GEOJitsion Geophysical Serices 1151 Pomona Road, Unit P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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geephysial serview

P.S SUSPENSION VELOCITY FIELD LOG

SITE:_SOUTH TEXAS PROJECT COL _ - DATE: 12. / 4--/Oi,

CLIENT:_MACTEC JOB:_6533

AUTHOR:_R. STELLER PAGE 1 OF

CONTACT:_MIKE SUFNARSKI OFFICE PHONE:704-357-5633
-CELL_ PHONE:704-309-0624

CONTACT: OFFICE PHONE:

PHONE:

CONTACT: PHONE:

PHONE:

CONTACT: PHONE:
PHONE:

DRILLER: PHONE:

COMPANY: PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: : L A N_ ____LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED.0.14 UNCASED 7T

DIAMETERS AND DEPTH RANGES: __.O TO Ifi L-- -, -TO__

BOREHOLE TOTAL DEPTH AS DIJLLED: ED- /

CONDUCTOR CASING?: YES V DEPTH TO BOTTOM OF CASING_ ; NO

DEPTH TO BEDROCK: •N- DEPTH TO WATER TABLE: ZZ'

BOREHOLE FLUID: WATER ; FRESH WATER MUD 1'; SALT WATER MUD ;

OTHER:

DEPTH TO BOREHOLE FLUID:- TIME SINCE LAST CIRCULATION: L

GEOVision Geophysical Services 1151 Pomona Road, Suite P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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GEQ1Vfz;ýz

SITE:_SOUTH TEXAS PROJECT COL ,-.. DATE: 12. .4- •
CLIENT: MACTEC JOB: 6533
AUTHOR:_R. STELLER PAGE 2 OF

LOGGING CREW: C. V"'" . .

VEHICLE(S) USED AND MILEAGE: _RENTAL

MOBILIZED FROM: H-,0€.)

ARRIVED ON SITE: 0":In

STANDBY TIME:

LOGGING STARTED: 1O" 3 1"

STANDBY TIME:

LOGGING STARTED:

DEMOBILIZEDTO:__
ADDITIONAL DEMOB TIME:

DEPARTURE TIME: o&ý,d 3

CAUSE:

LOGGING COMPLETED: a2 "0-

CAUSE:
LOGGING COMPLETED:

ARRIVAL TIME:

REASON:

BATTERIES CHANGED BEFORE LOGGING: YES v/; NO ; STORED WITH NEW

WINCH COMPROBE E GREYW OYO 1] RGFW1 OTH 1

INSTRUMENT OYO 12004-- 150141 7 19029 RG 160023 '1600241

RECEIVER SIN 12008W- 200421j 2606681 11001 F-1 23053 F -- 30086

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

COMMENTS: pfeTr4 - -. .0 -

6yr, 74 V

GEOVision Geophysical Services 1151 Pomona Road, Suite P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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GEOVISION SUSPENSION LOGGING FIELD NOTES
EXAS COL - 5t )iR DATE: 1J , ]A1016SITE:_SOUTH T

CLIENT:__MACTEC

AUTHOR:_R. STELLER
JOB. 6;533
F~AGE -OF_______

IDEPTH DEPTH JUNFILTERED FILTERED COMMENTS
METERS IFEET IFILE NO. F LE NO. ICASING, WATER, ROCK, ETC

0.5 1.64
1.0 3.28 Lbl
1.5 4.92 __

2.0 6.56 _
2.5-' 8.20 4

3.0 9.84
3.5 11.48
4.0 13.12 -

4.5 14.76

5.0 16.40
5.5 18.04 1b

6.0 19.69 1_
6.5 21.33 IT__

7.0 22.97 __

7.5 24.61 14

8.0 26.25 /("
8.5 27.89 it
9.0 29.53 r7

.9.5 31.17 (}
10.0 32.81 _ _

10.5 34.45 2-o
11.0 36.09 z--t
11.5 37.73 •.z..
12.0 39.37 _ __

12.5 41.01 _,-_ _

13.0 42.65
13.5. 44.29 ,_ _

14.0 45.93 ,
14.5 47.57 ,
15.0 49.21 ?A

15.5 50.85 3
16.0 52.49 9A
16.5 54.13 •,.
17.0 55.77.
17.5 57.41 •L./--

18.0 59.06 z.C
18.5 60.70 "
19.0 62.34 ,

19.5 63.98 11h

20.0 65.62 J-7A_
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Project 5050-06-0496
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GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE: SOUTH TEXAS COL E "4i'4 DATE: 92-/,brb/ 0
CLIENT:__MACTEC JOB: 6533

AUTHOR: R. STELLER PAGE -__OF

IDEPTH IDEPTH JUNFILTERED FILTERED COMMENTS

METERS FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

20.5 67.26 40
21.0 68.90

21.5 70.54 A2,
22.0 72.18 d';,
22.5 73.82 44_
23.0 75.46 T'
23.5 77.10 16
24.0 78.74 d7

*24.5 80.38 46
25.0 82.02
25.5 83.66
26.0 85.30 • I
26.5 86.94 52.
27.0 88.58
27.5 90.22 -S.-

28.0 91.86 ST
28.5 93.50 '•
29.0 95.14 C;
29.5 96.78 .'b
30.0 98.43 _ ___

30.5 100.07 (ob
31.0 101.71
31.5 103.35 _.-_

32.0 104.99 __

• 32.5 1.06.63 g),
33.0 108.27 •,,
33.5 109.91 ,

34.0 111.55.
34.5 113.19 _ _

35.0 114.83 (___
35.5 116.47 "10
36.0 118.11 11*36.5 119.75 '7 7,

37.0 121.39 _

37.5 123.03
38.0 124.67 7S
38,5 126.31 7%,_
39.0 127.95 "7.7
39.5 129.59 7t
40.0 131.23 -"4
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Project 5050-06-0496
February 26, 2007

GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE: SOUTH TEXAS COL b r4") DATE: 1L 1,4,-0
CLIENT:__MACTEC JOB:_6533
AUTHOR:_R. STELLER PAGE -EOF (

DEPTH DEPTH UNFILTERED FILTERED COMMENTS
METERS FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

40.5 132.87
41.0 134.51 Al
41.5 136.15 Aq?,-

.42.0 137.80 p"

42.5 139.44 Si.
43.0 141.08 &
43.5 142.72
44.0 144.36
44.5 146.00
45.0 147.64
45.5 149.28. 9o
46.0 150.92 q4
46.5 152.56 4Z_
47.0 154.20 _

47.5 155.84 1/4.
48.0 157.48 "7
48.5 159.12 ,_
49.0 160.76 1
49.5 162.40 q_
50.0 164.04 14
50.5 165.68 Lon_
51.0 167.32 /0
51.5 168.96 /0,7
52.0 170.60 loS
52.5 172.24 IO$.-
53.0 173.88 1/0
53.5 175.52 /01.
54.0 177.17 /l&?
54.5 178.81 lo,

55.0 180.45 _

55.5 182.09 10
56.0 183.73 1f 1
56.5 185.37 f',
57.0 187.01 '5
57.5 188.65 ___-

58.0 190.29 It C
58.5 191.93 L___
59.0 193.57 /_.__
59.5 195.21
60.0 196.85
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MACTEC Engineering and Consulting, Inc.
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Project 5050-06-0496
February 26, 2007

GEOVISION SUSPENSION LOGGING FIELD NOTES.
SITE: SOUTH TEXAS COL 4- 1•4- DATE: 12, (12/
CLIENT:_MACTEC JOB:_6533
AUTHOR:_R. STELLER PAGE G 4OF

DEPTH DEPTH ýUNIFILTERED IFILTERED ICOMMENT
METERS FEET FILE NO. FILE NO. , CASING, WATER, ROCK, ETC

60.5 198.49 12.-o_
61.0 200.13
61.5 201.77 ItZ -

k, k-6: 203.41 (F7- 47 02- 0
62.5 205.05
63.0 206.69
63.5 208.33
64.0 209.97
64.5 211.61
65.0 213.25
65.5 214.90 __. p -_-l
66.0 216.54
66.5 218.18
67.0 219.82
67.5 221.46
68.0 223.10
68.5 224.74
69.0 226.38

69.5 228.02
70.0 229.68
70.5 231.30
71.0 232.94
71.5 234.58
72.0 236.22
72.5 237.86
73.0 239.50

73.5 241.14
74.0 242.78
74.5 244.42

75.0 246.06
75.5 247.70
76.0 249.34
76.5 250.98
77.0 252.62
77.5 254.27
78.0 255.91
78.5 257.55
79.0 259.19
79.5 260.83
80.0 262.47
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Project 5050-06-0496
February 26, 2007

geophysical services

j-CALIPER FIELD LOG

SITE: SOUTH TEXAS PROJECT COL DATE: ~ J J

CLIENT: MACTEC JOB:_6533

AUTHOR: R. STELLER PAGE 1 OF 2

CONTACT: MIKE SUFNARSKI -OFFICE._ PHONE:
-CELL___ PHONE:_704-357-5633

CONTACT: _OFFICE- PHONE:
PHONE:

CONTACT:. PHONE:
PHONE:_

CONTACT: PHONE:
PHONE:

DRILLER: PHONE:

COMPANY: PHONE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: , LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED V

DIAMETERS AND DEPTH RANGES: 0 TO _____, __0 TO?,1

BOREHOLE TOTAL DEPTH AS DRILLED: Z;" 
_

CONDUCTOR CASING?: YES __ DEPTH TO BOTTOM OF CASING 2 NO

DEPTH TO BEDROCK: nO • DEPTH TO WATER TABLE: 4 S',o'

BOREHOLE FLUID: WATER.; FRESH WATER MUD"; SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID:L TIME SINCE LAST CIRCULATION:- A Z

LOGGING CREW: R. STELLER C. a-,

VEHICLE(S) USED AND MILEAG _RENTA

MOBILIZED FROM: .A-týO,<
ARRIVED ON SITE: 0,7 In3)
STANDBY TIME:
LOGGING STARTED: I,?--.

kL

DEPARTURE TIME: O+ ;,O

CAUSE:
LOGGING COMPLETED: i•; "-..

GEO Vision Geophysical Services 1151 Pomona Roa4 UtdrkP, Corona, CA 92882 Pit (951) 549-1234 Fx (951) 549-1236
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SITE:_SOUTH TEXAS PROJECT COL f 41' DATE:' . J11. 4/01
CLIENT:_MACTEC JOB:_6533______

AUTHOR:_R. STELLER PAGE 2 OF 2

WINCH: COMPROBE SILVER V OYO_ OTHER

MICROLOGGER 5301 V OTHER

CALIPER PROBE 53687 OTHER

PROBE OFFSET 2.01M(6.82 FT) 12 IN MAX

MINUS CASING STICK-UP 1.2.

DEPTH REF. OFFSET AT START 5-.6. r

DEPTH REF. OFFSET AT END -.66
AFTER SURVEY DEPTH ERROR 0.-O02 LESS THAN 0.4%? .f9.

CALIBRATION PLATE SIN 201 AS BUILT PVC FITTING

1.968 IN 3.937 IN 8.000 IN S4.507 IN

FILE NAME (50 MM) (100 MM) 203.2 MM)' (114.3 MM)

AS MEAS. &_ _ 6- - ........ 2o.

AS MEAS. Z~r- o'S 5-18 ____

AS MEAS.
AS MEAS.
AS MEAS.
AS MEAS.

MAINTENANCE PERFORMED ON SITE:_

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GEOtVirson Geophysical Services 1151 Pomona Roa4 Unit P, Corona, CA 92882 P1 (951) 549-1234 Fx (95) s49-1236
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February 26, 2007

-A ACOUSTIC TELEVIEWER FIELD LOG

SITE: SOUTH TEXAS PROJECT COL DATE: I

CUENT:_MACTEC JOB: 6533

AUTHOR:_R. STELLER PAGE 1 OF 2

CONTACT: MIKE SUFNARSKI -OFFICE- PHONE:.704-357-5633
CELL___ PHONE:_704-309-0624

CONTACT: _OFFICE-_ PHONE:
PHONE:

CONTACT:_ PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

DRILLER: 
PHONE:

COMPANY: 
PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION:. 6-411 1CCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED L7

DIAMETERS AND DEPTH RANGES: T0 TO !I' -_____ TO

BOREHOLE TOTAL DEPTH AS DRILLED: ?-19- 1

CONDUCTOR CASING?: YES V DEPTH TO BOTTOM OF CASING Z ; NO

DEPTH TO BEDROCK NN DEPTH TO WATER TABLE: 1.=,I

BOREHOLE FLUID: WATER- ; FRESH WATER MUD V; SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID: . TIME SINCE LAST CIRCULATION: C If t1

4
GEO Iawn Geopihyscal Servicae 1151 Poawna Road, Unit P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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SITE:_SOUTH TEXAS PROJECT COL . - DATE: I

CLIENT:_MACTEC JOB:_6533

AUTHOR:_R. STELLER PAGE 2 OF 2

LOGGING CREW:_R. STELLER .,.--Avr..

VEHICLE(S) USED AND MILEAGE: RENTAL

MOBILIZED FROM: ~o-L•,t~ie DEPARTURE TIME: 04-30

ARRIVED ON SITE: 07?:
STANDBY TIME: _ CAUSE:

LOGGING STARTED: S ` LOGGING COMPLETED: 4: I(o

WINCH: COMPROBE SILVER Y" OYO OTHER

MICROLOGGER 5301"7- OTHER

TELEVIEWER ACOUSTIC #5174 OTHER_

PROBE TILT TEST 873 BRUNTON TILT &6('

PROBE TILT TEST 0.70 BRUNTON TILT )

PROBE TILT TEST BRUNTON TILT
PROBE AZIMUTH TEST,- BRUNTON AZIMUTH 7-

PROBE AZIMUTH TEST L-e. BRUNTON AZIMUTH za,.q

PROBE AZIMUTH TEST nL.vi BRUNTON AZIMUTH I I.S

PROBE OFFSET 1.44M(4.72FT)

MINUS CASING STICK-UP
DEPTH REF. OFFSET AT START_______

DEPTH REF. OFFSET AT END I 4-t.

AFTER SURVEY DEPTH ERROR LESS THAN 0.4%? 7

START START END END

LOG NAME DEPTH TIME DEPTH TIME

MAINTENANC PERFORMEDO STL_40 E __ _ 5___0

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:____________________

GEOVEdon Geophysical Ser•ices 1151 Pomona Road, Unit P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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GE lUsvbzz
geophysical services

I•- A-• BORING GEOPHYSICS FIELD LOG SUMMARY

SITE:.SOUTH TEXAS PROJECT COL
CUENT:_MACTEC
AUTHOR:_R. STELLER_

DATE: IL2tS/oG
JOB: 6533
PAGE 1 OF 1

CONTACT:_MIKE SUFNARSKI PHONE:_704-357-5633 .

BOREHOLE CONSTRUCTION: CASED UNCASED

DIAMETERS AND DEPTH RANGES: t 0 TO TOS"' ;__,__ TO

BOREHOLE TOTAL DEPTH AS DRILLED: 2, TO"_"

CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING _ NOQ€g/

DEPTH TO BEDROCK JI k
BOREHOLE FLUID: WATER__.__ FRESH WATER MUD. ; SALT WATER MUD

LOGGING CREW:_R. STELLER C. C.4w-t1~

LOG TYPE FILE NAME DEPTH RANGE DATE TIMES

6"A_______ .4 v eaTowal 0e oG o6 (36: a&

2,,A W42eE_,4fao .- T..'_- r4.S' 01, o' S57- (:os5

______._. w42..#- ,L4wo'I- t-- Z•,pj• _ to: -- 12T.10

!L..f(4L-r•,,%r ! ,••..,,o• z,.'4 '~ L" -z IZ -,. og

c(.'7~t TE&~7~ _____ 1' ~fO 1 5

qEOrsan Geophysical Srvic.s 1151 Pomona Road, UMt F, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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geophysical services

_ - 2-_ _ELOG FIELD LOG

SITE:_SOUTH TEXAS PROJECT COL DATE: (2-,'c 1 0 ob

CLIENT:_MACTEC JOB:_6533
AUTHOR: R. STELLER PAGE 1 OF 2

CONTACT:-

CONTACT:

CONTACT:

CONTACT:

DRILLER:.
COMPANY:

.OFFICE__- PHONE:
-CELL PHONE:
OFFICE__ PHONE:

PHONE:
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:
PHONE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: • LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:
BOREHOLE CONSTRUCTION: CASED UNCASED VI

DIAMETERS AND DEPTH RANGES: 4 0 TO Zt9 -'-_TO

BOREHOLE TOTAL DEPTH AS DRILLED: 2-0'"1
CONDUCTOR CASING?: YES__ DEPTH TO BOTTOM OF CASING_ _ NO 0
DEPTH TO BEDROCK /* I- DEPTH TO WATER TABLE: •- 7-o

BOREHOLE FLUID: WATER_; FRESH WATER MUD € ; SALT WATER MUD ;

OTHER:
DEPTH TO BOREHOLE FLUID:- • TIME SINCE LAST CIRCULATION: Yt. H f..

LOGGING CREW:_R. STELLER I, C" 0--
VEHICLE(S) USED AND MILEAGE: _RENTA
MOBILIZED FROM: %,Ptf C...r
ARRIVED ON SITE: o77: 01-
STANDBY TIME:
LOGGING STARTED: O08 .0

DEPARTURE TIME: O : So

CAUSE:
LOGGING COMPLETED: 0',05

GEO Nsion Geophysical Services 1151 Pomona Roa4 Unit P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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SITE:_SOUTH TEXAS PROJECT COL . - &

CLIENT: MACTEC
AUTHOR:_R. STELLER

Project 5050-06-0496
February 26, 2007

DATE: I!. Aý"/A,
JOB:.6533
PAGE 2 OF 2

OTHERWINCH: C
MICROLOGGER
ELOG PROBE

;OMPROBE
5301___
549Qo_

SILVER V OYO
OTHER
OTHER_ _

PROBE LENGTH 250M(8.20 FT)
PLUS YOKE 10.OM (32.8 FT) _____a'

MINUS CASING STICK-UP
DEPTH REF. OFFSET AT START ,4. 1.

DEPTH REF. OFFSET AT END A-1.1F

AFTER SURVEY DEPTH ERROR -0o. LESS THAN 0.4%? 6'e-,&

START START END END

LOG NAME DEPTH TIME DEPTH TIME

~4-&Aabe'Lý 0 6b,___ 0 raOV-

EZ56O06APO ots ____ ___

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:____________________

SUGGESTIONS, ADDITIONS, CHANGES:

GEOr'bmi Geophysical Services 1151 Pomona Roa4 Unit P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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geophys %er

P-S SUSPENSION VELOCITY-FIELD LOG

SITE: SOUTH TEXAS PROJECT COL • -- DATE:___________ ,

CLIENT: MACTEC JOB:_6533

AUTHOR:_R. STELLER PAGE 1 OF __

CONTACT:_MIKE SUFNARSKI OFFICE PHONE:_704-357-5633

_CELL___ PHONE:_704-309-0624

CONTACT: OFFICE PHONE:

PHONE:

CONTACT: PHONE:
PHONE:

CONTACT: PHONE:-""
PHONE:

DRILLER: PHONE:

COMPANY: "_ PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: 41,1 3-4 -DW4 LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED__'

DIAMETERS AND DEPTH RANGES: ...--'o0 TO 2A• ;___, ___ TO __

BOREHOLE TOTAL DEPTH AS DRILLED: __'_ _

CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING_ N0_I/(

DEPTH TO BEDROCK: P0, DEPTH TO WATER TABLE: 7 4"

BOREHOLE FLUID: WATER ; FRESH WATER MUD .. _;SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID: L. TIME SINCE LAST CIRCULATION: -t lL

GEOVision Geophysical Services , 1151 Pomona Road, Suite P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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geophysiml 8ervices

SITE:_SOUTH TEXAS PROJECT COL -'
CLIENT:_MACTEC
AUTHOR:.R. STELLER

LOGGING CREW: C. - 0. 0'. 'CA

VEHICLE(S) USED AND MILEAGE: _RENTAL

MOBILIZED FROM: &frt' rt 91•k DEPARTUF

ARRIVED ON SITE: .)7;00o
STANDBY TIME: CAUSE:

LOGGING STARTED: J0o 3-0 LOGGING

STANDBY TIME: CAUSE:

LOGGING STARTED:_ _ LOGGING

DEMOBILIZED TO: ARRIVAL T

ADDITIONAL DEMOB TIME: REASON:

DATE: I2 )5-) O6o
JOB:_6533
PAGE 2 OF Co

E TIME: Ot:3iS

COMPLETED: 12-'IO

COMPLETED:
IME:

BATTERIES CHANGED BEFORE LOGGING: YES ; NO •_; 'STORED WITH NEW

WINCH COMPROBE " GREY-- OYO El RG[1 OTH
INSTRUMENT OYO 12004E] 15014w1 19029 RG 160023 P--160024

RECEIVER S/N 12008[- 20042WD 26066L 11001 F]23053 F] 30086

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

COMMENTS: 5 (• < e4'-" / 4 '-O= , - O.O 2,6"1c.-.0- -.T

GEOVision Geophysical Services 1151 Pomona Road, Suite P, Corona, CA 92882Ph (951) 549.:1234 Fx (951) 549-1236
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GEOVISION SUSPENSION LOGGING FIELD NOTES
EXAS COL &- 4-,-• DATE: 1t%--' ) 1OA,,SITE: SOUTH T

CLIENT:_MACTEC
AUTHOR:_R. STELLER

JOB:_6533
_____________________________JOB: 6533

PAGE -OF -,

IDEPTH IDEPTH UNFILTERED FILTERED COMMENTS
METERS FEET FILE NO., FILE NO. CASING, WATER, ROCK, ETC

0.5 1.64 t
1.0 3.28 •.
1.5 4.92 __

2.0 6.56 4-
2.5 8.20 5
3.0 9.84 C
3.5 11.48 1
4.0 13.12
4.5 14.76
5.0 16.40 1D
5.5 18.04 "

6.0 19.69 /.
6.5 21.33 3'3
7.0 22.97 1Y
7.5 24.61 15
8.0 26.25 16
8.5 27.89 0'
9.0 29.53 l
9.5 31.17 19
10.0 32.81 2.'
10.5 34.45 2.1
11.0 36.09 1_2 -
11.5 37.73 "'7
12.0 39.37. Z-f
12.5 41.01 "?-S __

13.0 42.65 2-6
13.5 44.29 V7__'
14.0 45.93 2-_
14.5 47.57 2--

15.0 49.21 3.0
15.5 50.85 3 1
16.0 52.49 )2ý
16.5 54.13 31
17.0 55.77 W
17.5 57.41 ___

18.0 59.06 3 6
18.5 60.70 " 7
19.0 62.34 "_
19.5 63.98 T17
20.0 65.62 41)
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GEOVISION SUSPENSION LOGGING FIELD NOTES
DATE: it, L lot
jOB53

SITE:_SOUTH TEXAS COL
CLIENT:_ MACTEC
AUTHOR:_R. STELLER-

t- 4 0," ?)

PAGE 4- OF_______

METERS FEET F LE NO. IFILE NO. CASING, WATER, ROCK, ETC

20.5 67.26 41
21.0 68.90 q 2,

21.5 70.54 • 4_3_
22.0 72.18 9/"

22.5 73.82 15"
23.0 75.46 4(

23.5 77.10 (47
24.0 78.74 q8'
24.5 80.38 'q

25.0 82.02 5a_

25.5 83.66 V I
26.0 85.30 S- _ _-

26.5 86.94 5 ;
27.0 88.58 -;4-

27.5 90.22 ___

28.0 91.86 5(a
28.5 93.50 5-7 ,_ .. __ __29.0 95.14 f.--,/ ,% 't='

29.5 96.78 ___

30.0 98.43 _

30.5 100.07 s
31.0 101.71 lbý
31.5 103.35 6 4-
32.0 104.99 r6.•

32.5 106.63 _ _ _

33.0 108.27 0)
33.5 109.91 _ _ _

34.0 111.55 (q
34.5 113.19 76
35.0 114.83 (_11
35.5 116.47 7"-
36.0 118.11 -$
36.5 119.75 -7 4-"

37.0 121.39 1'
37.5 123.03 17 I
38.0 124.67 -77
38.5 126.31 -ie
39.0 127.95 '7
39.5 129.59 60
40.0 131.23 61 _
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GEOVISION SUSPENSION LOGGING FIELD NOTES
EXAS COL 9'- "D7-A BATE: . it 1 -10SITE: SOUTH T

CLIENT:_MACTEC

AUTHOR:_R. STELLER

.... . : • r --

JOB:_6533

PAGE - OF Co

DEDEPTHEPTH UNFILTERED FILTERED COMMENTSMETERS FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

40.5 132.87 8-
41.0 134.51 Q•
41.5 136.15 5.

42.0 137.80 Ss_

42.5 139.44 0(
43.0 141.08 6-7
43.5 142.72 ___

44.0 144.36
44.5 146.00, qo
45.0 147.64 OIl
45.5 149.28
46.0 150.92
46.5 152.56 44
47.0 154.20 "
47.5 155.84 90_
48.0 157.48
48.5 159.12

49.0 160.76
49.5 162.40 /tO_.
50.0 164.04 Jol

50.5 165.68 0o.
51.0 167.32 103
51.5 168.96 10d-
52.0 170.60 _0C"

52.5 172.24 /tge,
53.0 173.88 t
53.5 175.52 (00
54.0 177.17 /1J0'
54.5 178.81 1W
55.0 180.45 ,(_

55.5 182.09 ____

* 56.0 183.73 113
56.5 185.37 FM>-
57.0 187.01 __

57.5 188.65 /_ _ _

58.0 190.29 1I7
58.5 191.93 It1

59.0 193.57 _

59.5 195.21 bo
60.0 196.85 1 ,•,_
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GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:_SOUTH TEXAS COL
CLIENT:_MACTEC
AUTHOR:_R. STELLER

DATE:
JOr• g.523

PAGEi ( OFG

IDEPTH DEPTH UNFILTERED FILTERED COMMENTSMETERS FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

60.5 198.49 V,_t,,-
61.0 200.13 17",3
61.5 201.77 (2.-&
62.0 203.41 ___ _r .-
62.5 205.05 A Ir gv%.
63.0 206.69
63.5 208.33
64.0 209.97
64.5 211.61
65.0 213.25
65.5 214.90 "i'. 1 . ,

66.0 216.54
66.5 218.18
67.0 219.82
67.5 221.46
68.0 223.10
68.5 224.74
69.0 226.38
69.5 228.02
70.0 229.66
70.5 231.30
71.0 232.94
71.5 234.58
72.0 236.22
72.5 237.86
73.0 239.50 ,_ _ _ _ __.- _" .

73.5 241.14 .

74.0 242.78
74.5 244.42
75.0 246.06

75.5 247.70 _

76.0 249.34"_"_'__, _ _ .

76.5 250.98 ""

77.0 252.62
77.5 254.27
78.0 255.91
78.5 257.55
79.0 259.19

79,5 260.83
80.0 262.47
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GE.( ýVzeztw
* geophysical services

____1__ _CALIPER FIELD LOG

SITE:_SOUTH TEXAS PROJECT COL DATE: I- ,

CLIENT:_MACTEC JOB:_6533

AUTHOR:_R. STELLER PAGE 1 OF 2

CONTACT:_MIKE SUFNARSKI -OFFICE PHONE:
,CELL___ PHONE:_704-357-5633

CONTACT: _OFFICE_ PHONE:
PHONE:

CONTACT: PHONE:_ _ _
PHONE:

CONTACT: PHONE:
PHONE:

DRILLER: PHONE:

COMPANY: PHONE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: 5 - 47-- 5- LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED V

DIAMETERS AND DEPTH RANGES: A 0 TO 215 -_,__, ___ TO

BOREHOLE TOTAL DEPTH AS DRILLED: !&157'

CONDUCTOR CASING?: YES__ DEPTH TO BOTTOM OF CASING_ NO V'

DEPTH TO BEDROCK: IP DEPTH TO WATER TABLE: ", '0'

BOREHOLE FLUID: WATER .; FRESH WATER MUD .; SALT WATER MUD ;

OTHER:
DEPTH TO BOREHOLE FLUID: TIME SINCE LAST CIRCULATION: : f-1L

LOGGING CREW: R. STELLER__ ___.-___t__
VEHICLE(S) USED AND MILEAGE: _RENTAL__

MOBILIZED FROM: &K- CrTI'r ne

ARRIVED ON SITE: ?O00

STANDBY TIME:
LOGGING STARTED:

DEPARTURE TIME: o(0:-o

CAUSE:
LOGGING COMPLETED:

GEOVision Geophysical Services 1151 Poonwz Road, Unit P, Corona, CA 92-882 Ph (951) 349-1234 Fx (951) 549-1236
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SITE:.SOUTH TEXAS PROJECT COL -4'- DATE: t"e, j)"S ICý
CLIENT: MACTEC JOB:_6533

AUTHOR:_R. STELLER PAGE 2 OF 2

WINCH: COMPROBE SILVER OYO OTHER

MICROLOGGER 5301._- OTHER-

CALIPER PROBE 5368" OTHER

PROBE OFFSET 2.08M(6.82 FT) 12 IN MAX

MINUS CASING STICK-UP x

DEPTH REF. OFFSET AT START ( ''

DEPTH REF. OFFSET AT END •

AFTER SURVEY DEPTH ERROR LESS THAN 0.4%?

START START END END

LOG NAME DEPTH TIME DEPTH TIME

ee e~rC1 9j (2IL I$U0 M'4-

r~sLfL ~~13 13

CALIBRATION PLATE SIN 201 AS BUILT PVC FITTING

1.96B IN 3.937 IN 8.000 IN 4.507 IN

FILE NAME .(50 MM) (100 MM) (203.2 MM) (114.3 MM)

AS MEAS.
AS MEAS.
AS MEAS._
AS MEAS. _

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

GEOViion Geoplzysical Services 1151 Pomona Road, Unit P, Corona, CA 92382 • Ph (951) 549-1234 Fx (951) 549-1236
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GEE,(f /4 V1 7 2
geophysical services

SACOUSTIC TELEVIEWER FIELD LOG

SITE: SOUTH TEXAS PROJECT COL DATE: w1.' -

CLIENT:_MACTEC JOB:_6533

AUTHOR:_R. STELLER PAGE. 1 OF 2

CONTACT: MIKE SUFNARSKI OFFICE_ PHONE:_704-357-5633
-CELL___ PHONE:_704-309-0624

CONTACT: _OFFICE_ PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

DRILLER: PHONE:

COMPANY: PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS/LOCATION:

BOREHOLE DESIGNATION: ¶3 -ea 2-8 LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED/
DIAMETERS AND DEPTH RANGES: 4 0 TO Zt '-; ____TO

BOREHOLE TOTAL DEPTH AS DRILLED:______
CONDUCTOR CASING?: YES__ DEPTH TO BOTTOM OF CASING_ NO /
DEPTH TO BEDROCK -V- DEPTH TO WATER TABLE: 4'La'

BOREHOLE FLUID: WATER ; FRESH WATER MUD_; SALT WATER MUD

OTHER:
DEPTH TO BOREHOLE FLUID: J• TIME SINCE LAST CIRCULATION: H 4 If#-

GEOision Geoplysical Services 1151 Pomona Road, Unk P, Coronat CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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SITE: SOUTH TEXAS PROJECT COL - 42•

CLIENT:_MACTEC
AUTHOR:_R. STELLER

DATE: (t Ic! oc.
JOB:_6533
PAGE 2 OF 2

LOGGING CREW: R. STELLER e.. ..CA•rfrf-
VEHICLE(S) USED AND MILEAGIt: _RENTAL-

MOBILIZED FROM: G•1•'- arY -N1

ARRIVED ON SITE: c,7- Ou
STANDBY TIME:
LOGGING STARTED:

DEPARTURE TIME: OG(3-0

CAUSE:
LOGGING COMPLETED:

WINCH: COMPROBE SILVER ' CYO OTHER

MICROLOGGER 5301w7 OTHER_

TELEVIEWER ACOUSTIC #5174._L OTHER

PROBE TILT TEST 4;t • I BRUNTON TILT I'? .

PROBE TILT TEST BRUNTON TILT

PROBE TILT TEST • _BRUNTON TILT •

PROBE AZIMUTH TEST Lt.7- BRUNTON AZIMUTH 9 ,n

PROBE AZIMUTH TEST BRUNTON AZIMUTH__

PROBE AZIMUTH TEST BRUNTON AZIMUTH

PROBE OFFSET 1.44M(4.72FT)

MINUS CASING STICK-UP 0

DEPTH REF. OFFSET AT START 4,7Z

DEPTH REF. OFFSET AT END e4, 66

AFTER SURVEY DEPTH ERROR +fr.( LESS THAN 0.4%? •-E-.. .

START START END END

LOG NAME DEPTH TIME DEPTH TIME

MýAT•EA NCtE PE ORME N I•T __.';" 5_._ _ _ _

MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:____________________

GEO Vision Geophysical Seris 1151 Pomona Road, Unit P, Corona; CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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APPENDIX E

BORING GEOPHYSICAL LOGGING

FIELD MEASUREMENT PROCEDURES
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PROCEDURE FOR

OYO P-S SUSPENSION SEISMIC VELOCITY LOGGING

Background

This procedure describes a method for measuring shear and compressional wave
velocities in soil and rock. The OYO P-S Suspension Method is applied by generating
shear and compressional. waves in a borehole using the OYO P-S Suspension Logger
borehole tool and measuring the travel time between two receiver geophones or
hydrophones located in the same tool.

Objective

The outcome of this procedure is a plot and table of P and SH wave velocity versus
depth for each borehole. Standard analysis is performed on receiver to receiver data.
Data is presented in report format, with ASCII data files and digital records transmitted
on diskette.

Instrumentation

1. OYO Model 170 Digital Logging Recorder or equivalent

2. OYO P-S Suspension Logger probe or equivalent, including two sets
horizontal and vertical geophones, seismic source, and power supply for the
source and receivers

3. Winch and winch controller, with logging cable

4. Batteries to operate P-S Logger and winch

The Suspension P-S Logger system, manufactured by OYO Corporation, or the
Robertson Digital P-S Suspension Probe with the Robertson Micrologger2 are currently
the only commercially available suspension logging systems. As shown in Figure 1,
these systems consists of a borehole probe suspended by a cable and a
recording/control electronics package on the surface.

The suspension system probe consists of a combined reversible polarity solenoid
horizontal shear-wave generator (SH) and compressional-wave generator (P), joined to

SGE ~[gy
Procedure for OYO P-S Suspension Seismic Velocity Logging

Rev 1.3 4/06/06 Page 1
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two biaxial geophones by a flexible isolation cylinder. The separation of the two
geophones is one meter, allowing average wave velocity in the region between the
geophones to be determined by inversion of the wave travel time between the two
geophones. The total length of the probe is approximately 7 meters; the center point of
the geophones is approximately 5 meters above the bottom end of the probe.

The probe receives control signals from, and sends the amplified geophone signals to,
the instrumentation package on the surface via an armored 4 or 7 conductor cable. The
cable is wound onto the drum of a winch and is used to support the probe. Cable travel
is measured by a rotary encoder to provide probe depth data.

The entire probe is suspended by the cable and may be centered in the borehole by
nylon "whiskers." Therefore, source motion is not coupled directly to the borehole walls;
rather, the source motion creates a horizontally propagating pressure wave in the fluid
filling the borehole and surrounding the source. This pressure wave produces a
horizontal displacement of the soil forming the wall of the borehole. This displacement
propagates up and down the borehole wall, in turn causing a pressure wave to be
generated in the fluid surrounding the geophones as the soil displacement wave passes
their location.

Environmental Conditions

The OYO P-S Suspension Logging Method can be used in either cased or uncased
boreholes. For best results, the uncased borehole must be between 10 and 20 cm in
diameter, or 4 to 8 inches. A cased borehole may be as small as 3 inches, if properly
grouted (see below) and the grout annulus does not exceed 1 inch.

Uncased boreholes are preferred because the effects of the casing and grouting are
removed. It is recommended that the borehole be drilled using the rotary mud method.
This method does little damage to the borehole wall, and the drilling fluid coats and
seals the borehole wall reducing fluid loss and wall collapse. The borehole fluid is
required for the logging, and must be well circulated prior to logging.

If the borehole must be cased, the casing must be PVC and properly installed and
grouted. Any voids in the grout will cause problems with the data. Likewise, large grout
bulbs used to fill cavities will also cause problems. The grout must be set before
testing. This means the grouting must take place at least 48 hours before testing.

For borehole casing, applicable preparation procedures are presented in ASTM
Standard D4428/D4428M-91 Section 4.1 (see ASTM website for copy).

Calibration

Calibration of the digital recorder is required. Calibration is limited to the timing
accuracy of the recorder. GEOVision's Seismograph Calibration Procedure or
equivalent should be used. Calibration must be performed on an annual basis.
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Measurement Procedure

The entire probe is lowered into the borehole to a specific measurement depth by the
winch. A measurement sequence is then initiated by the operator from the
instrumentation package control panel. No further operator intervention is then needed
to complete the measurement sequence described below.

The system electronics activates the SH-wave source in one direction and records the
output of the two horizontally oriented geophone axes which are situated parallel to the
axis of motion of the source. The source is then activated in the opposite direction, and
the horizontal output signals are again recorded, producing a SH-wave record of polarity
opposite to the previous record. The source is finally actuated in the first direction
again, and the responses of the vertical geophone axes to the resultant P-wave are
recorded during this sampling.

The data from each geophone during each source activation is recorded as a different
channel on the recording system. The seismograph has at least six channels (two
simultaneous recording channels), each with at least a 12 bit 1024 sample record.
Newer seismographs may have longer record lengths. The recorded data is displayed
on a CRT or LCD display and possibly on paper tape output as six channels with a
common time scale. Data is stored on digital media for further processing. Up to 8:
sampling sequences can be stacked (averaged) to improve the signal to noise ratio of
the signals.

Review of the data on the display or paper tape allows the operator to set the gains,
filters, delay time, pulse length (energy), sample rate, and stacking number in order to
optimize the quality of the data before recording. In the case of the Model 170, printed
data is verified by the operator prior to moving the probe. In the case of the Robertson
Micrologger2, storage on the hard disk should be verified from time-to-time, certainly
before exiting the borehole.

Typical depth spacing for measurements is 1.0 meters, or 3.3 feet. Alternative spacing
is 0.5 meter, or 1.6 feet.

Required Field Records

1) Field log for each borehole showing

a) Borehole identification

b) Date of test

c) Tester or.data recorder

(.V . Procedure for OYO P-S Suspension Seismic Velocity Logging
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d) Description of measurement

e) Any deviations from test plan and action taken as a result
0

f) QA Review

2) Paper output records are no longer required, since the Micrologger2 cannot
generate them. However, data must be stored in at least 2 places prior to leaving
the site

3) List of record ID numbers (for data on digital media) and corresponding depth

4) Diskettes, CDRom, or USB flash drives with backup copies of data on hard disk,
labeled with borehole designation, record ID numbers, date, and tester name.

An example Field Log is attached to this procedure.

Analysis

Following completion of field work, the recorded digital records are processed by
computer using the OYO Corporation software program PSLOG and interactively
analyzed by an experienced geophysicist to produce plots and tables of P and SH wave
velocity versus depth.

The digital time series records from each depth are transferred to a personal computer
for analysis. Figure 2 shows a sample of the data from a single depth. These digital
records are analyzed to locate the first minima on the vertical axis records, indicating
the arrival of P-wave energy. The difference in travel time between these arrivals is
used to calculate the P-wave velocity for that 1-meter interval. When observable, P-
wave arrivals on the horizontal axis records are used to verify the velocities determined
from the vertical axis data. In addition, the soil velocity calculated.from the travel time
from source to first receiver is compared to the velocity derived from the travel time
between receivers.

The digital records are studied to establish the presence of clear SH-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 are used to
remove the higher frequency P-wave signal from the SH-wave signal.

The first maxima are picked for the 'normal' signals and the first minima are picked for
the 'reverse' signals. The absolute arrival time of the. 'normal' and 'reverse' signals may
vary by +/- 0.2 milliseconds, due to differences in actuation time of the solenoid source
caused by constant mechanical bias in the source or by borehole inclination. This
variation does not affect the velocity determinations, as the differential time is measured
between arrivals of waves created by the same source actuation. The final velocity

Procedure for OYO P-S Suspension Seismic Velocity Logging
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value is the average of the values obtained from the 'normal' and 'reverse' source
actuations.

In Figure 2, the time difference over the 1-meter interval of 1.70 millisecond is
equivalent to a SH-wave velocity of 588 m/sec. Whenever possible, time differences
are determined from several phase points on the SH -wave pulse trains to verify the data
obtained from the first arrival of the SH -wave pulse. In addition, the soil velocity
calculated from the travel time from source to first receiver is compared to the velocity
derived from the travel time between receivers.

Figure 3 is a sample composite plot of the far normal horizontal geophone records for a
range of depths. This plot shows the waveforms at each depth, clearly showing the S-
wave arrivals. This display format is used during analysis to observe trends in velocity
with changing depth.

Once the proper picks are entered in PSLOG, the picks are transferred to an Excel
spreadsheet where Vs and Vp are calculated. The spreadsheet allows output for
presentation in charts and tables.

Standard analysis is performed on receiver 1 to receiver 2 data, with separate analysis
performed on source to receiver data as a quality assurance procedure.

Registered Geophysicist -. Date 4/10/06

QA Review Date 4/10/06

References:

1. "In Situ P and S Wave Velocity Measurement", Ohya, S. 1986. Proceedings of In-
Situ '86, Use of In-Situ Tests In Geotechnical Engineering, an ASCE Specialty
Conference sponsored by the Geotechnical Engineering Division of ASCE and
co-sponsored by the Civil Engineering Dept of Virginia Tech.

2. Guidelines for Determining Design Basis Ground Motions, Report TR-102293,
Electric Power Research Institute, Palo Alto, California, November 1993,
Sections 7 and 8.

3. "Standard test Methods for Crosshole Seismic Testing", ASTM Standard
D4428/D4428M-91, July 1991, Philadelphia, PA
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OYO SUSPENSION .P-S VELOCITY LOGGING SETUP

Cable Head

4 or 7-Conductor cable OYO PS-1 70 or
Micrologger2
Logger/Recorder

\ Diskette
CDR, or USB

WFlash drive
S with DataUnit

Upper Geophone

Lower Geophone

Filter Tube

Source

Source Driver

Weight

Overall Length - 25 ft

Figure 1. Suspension PS logging method setup
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Dep: , 56.5
Up i 2041
US11 588
Usr 583

Figure 2. Sample suspension method waveform data showing horizontal normal and
reversed (HR and HN), and vertical (V) waveforms received at the near
(bottom 3 channels) and far (top 3 channels) geophones. The arrivals in
milliseconds for each pick are shown on the left. The box in the upper right
comer shows the depth in the borehole and the velocities calculated based
on the picks.
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Figure 3. Sample composite waveform plot for normal shear waves received
at the near. geophone in a single borehole
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P-S SUSPENSION VELOCITY FIELD LOG

SITE: DATE:_

CLIENT: JOB: _

AUTHOR: PAGE 1 OF

CONTACT: OFFICE PHONE:

PHONE:

CONTACT: OFFICE PHONE:
, __PHONE:

CONTACT: PHONE:
PHONE:

CONTACT: PHONE:
PHONE:

DRILLER: PHONE:

COMPANY: PHONE:

DIRECTIONS TO SITE:

GENERAL SITE CONDITIONS/LOCATION:

EA#:
BOREHOLE DESIGNATION: LOCATION:

COUNTY: RANGE: TOWNSHIP: SECTION:

BOREHOLE CONSTRUCTION: CASED UNCASED
DIAMETERS AND DEPTH RANGES: _ 0 TO ; _ , _ TO

BOREHOLE TOTAL DEPTH AS DRILLED:

CONDUCTOR CASING?: YES DEPTH TO BOTTOM OF CASING _; NO

DEPTH TO BEDROCK: DEPTH TO WATER TABLE:

BOREHOLE FLUID: WATER____; FRESH WATER MUD___ SALT WATER MUD _ ,

OTHER:
DEPTH TO BOREHOLE FLUID: TIME SINCE LAST CIRCULATION:

GEOVision Geophysical Services .1151 Pomona Road, Suite P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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geophyfitserkv

SITE:
CLIENT:
AUTHOR:

DATE:
JOB:
PAGE 2 OF

LOGGING CREW:_
VEHICLE(S) USED AND MILEAGE:
MOBILIZED FROM:
ARRIVED ON SITE:
STANDBY TIME:
LOGGING STARTED:
STANDBY TIME:
LOGGING STARTED:
DEMOBILIZED TO:
ADDITIONAL DEMOB TIME:

DEPARTURE TIME:

CAUSE:
LOGGING COMPLETED:

CAUSE:
LOGGING COMPLETED:

ARRIVAL TIME:
REASON:

BATTERIES CHANGED BEFORE LOGGING: YES_ ; NO__ STORED WITH NEW
WINCH COMPROBE '] GREY[] OYO 7 RG[ OTH W
INSTRUMENT OYO 12004[-] 15014E] 19029F] RG 160023W-1 160024 W-1
RECEIVER S/N 12008W 20042[W 26066W-] 11001 [-I 23053 W-I
MAINTENANCE PERFORMED ON SITE:

EQUIPMENT PROBLEMS OR FAILURES:

SUGGESTIONS, ADDITIONS, CHANGES:

COMMENTS:

GEOVision Geophysical Services 1151 Pomona Road, Suite P, Corona, CA 92882 Ph (951) 549-1234 Fx (951) 549-1236
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GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:
CLIENT:
AUTHOR:

DATE:
JOB:
PAGE OF

IDEPTH DEPTH UNFILTERED FILTERED COMMENTS
METERS FEET FILE NO. IFILE NO. CASING, WATER, ROCK, ETC

0.5 1.64
1.0 3.28

1.5 4.92
2.0 6.56

2.5 8.20
3.0 9.84
3.5 11.48
4.0 13.12
4.5 14.76
5.0 16.40

5.5 18.04
6.0 19.69
6.5 21.33

7.0 22.97

7.5 24.61

8.0 26.25
8.5 27.89
9.0 29.53

9.5 31.17
10.0 32.81
10.5 34.45
11.0 36.09

11.5 37.73
12.0 39.37
12.5 41.01

13.0 42.65

13.5 44.29

14.0 45.93

14.5 47.57
15.0 49.21
15.5 50.85

16.0 52.49
16.5 54.13
17.0 55.77
17.5 57.41

18.0 59.06
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SITE:
CLIENT:
AUTHOR:

GEOVISION SUSPENSION LOGGING FIELD NOTES
DATE:
JOB:
PAGE OF

DEPTH IDEPTH UNFILTERED FILTERED COMMENTSMETERS IFEET IFILE NO. IFILE NO. ICASING, WATER, ROCK, ETC

18.5 60.70
19.0 62.34
19.5 63.98
20.0 65.62

20.5 67.26
21.0 68.90,

21.5 70.54

22.0 72.18

22.5 73.82
23.0 75.46
23.5 77.10

24.0 78.74
24.5 80.38

25.0 82.02

25.5 83.66

26.0 85.30
26.5 86.94

27.0 88.58

27.5 90.22

28.0 91.86

28.5 93.50

29.0 95.14
29.5 96.78

30.0 98.43
30.5 100.07

31.0 101.71
31.5 103.35

32.0 104.99
32.5 106.63

33.0 108.27
33.5 109.91

34.0 111.55
34.5 113.19

35.0 114.83

35.5 116.47
36.0 118.11
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SITE:
CLIENT:
AUTHOR:

GEOVISION SUSPENSION LOGGING FIELD NOTES
DATE:
JOB:
PAGE OF

DEPTH . IDEPTH JUNFILTERED FILTERED COMMENTS
METERS FEET IFILE NO. FILE NO. CASING, WATER, ROCK, ETC

36.5 119.75
37.0 121.39
37.5 123.03

38.0 124.67
38.5 126.31
39.0 127.95
39.5 129.59

40.0 131.23
40.5 132.87
41.0 134.51
41.5 136.15

42.0 137.80
42.5 139.44
43.0 141.08 /

43.5 142.72
44.0 144.36
44.5 146.00

45.0 147.64
45.5 149.28

46.0 150.92
46.5 .152.56
47.0 154.20
47.5 155.84

48.0 157.48

48.5 159.12

49.0 160.76
49.5 162.40

50.0 164.04
50.5 165.68
51.0 167.32

51.5 168.96 7

52.0 170.60
52.5 172.24
53.0 173.88
53.5 175.52
54.0 177.17
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GEOVISION SUSPENSION LOGGING FIELD NOTES
SITE:
CLIENT:
AUTHOR:

DATE:
JOB:
PAGE OF

IDEPTHS IDEPTH JUNFILTERED. FILTERED 7COM MENTS
METERS FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

54.5 178.81

55.0 180.45
55.5 182.09

56.0 183.73

56.5 185.37
57.0 187.01

57.5 188.65

58.0 190.29
58.5 191.93

59.0 193.57
59.5 195.21
60.0 196.85
60.5 198.49

61.0 200.13

61.5 201.77
62.0 203.41
62.5 205.05

63.0 206.69

63.5 208.33
64.0 209.97
64.5 211.61

65.0 213.25

65.5 214.90
66.0 216.54

66.5 218.18
67.0 219.82

67.5 221.46

68.0 223.10

68.5 224.74

69.0 226.38

69.5 228.02
70.0 229.66
70.5 231.30

71.0 232.94 _

71.5 234.58
72.0 236.22
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SITE:
CLIENT:
AUTHOR

GEOVISION SUSPENSION LOGGING FIELD NOTES
DATE:

-JOB:
PAGE OF

IDEPTH DEPTH UNFILTERED FILTERED COMMENTS
METERS FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

72.5 237.86

73.0 239.50
73.5 241.14
74.0 242.78

74.5 244.42

75.0 246.06
75.5 247.70
76.0 249.34

76.5 250.98

77.0 252.62
77.5 254.27

78.0 255.91
78.5 257.55
79.0 259.19

79.5 260.83

80.0 262.47
80.5 264.11

81.0 265.75

81.5 267.39

82.0 269.03

82.5 270.67

83.0 272.31
83.5 273.95
84.0 275.59

84.5 277.23
85.0 278.87

85.5 280.51

86.0 282.15

86.5 283.79

87.0 285.43

87.5 287.07

88.0 288.71
88.5 290.35

89.0 291.99
89.5 293.64
90.0 295.28

GEOVision Report 6533-01 vol 1 of 2 STP COL Boring Geophysical Logging rev a 2/22/2007 Page 362 of 404



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

Project 5050-06-0496
February 26, 2007

SITE:
CLIENT;
AUTHOR:

GEOVISION SUSPENSION LOGGING FIELD NOTES
-DATE:

JOB:
PAGE OF

I DEPTH DEPTH jUNFILTERED FILTERED COMMENTSMETERS FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

90.5 296.92 _

91.0 298.56
91.5 300.20
92.0 301.84
92.5 303.48
93.0 305.12
93.5 306.76
94.0 308.40
94.5 310.04
95.0 311.68
95.5 313.32
96.0 314.96
96.5 316.60
97.0 318.24
97.5 319.88

-98.0 321.52
98.5 323.16
99.0 324.80

99.5 326.44
100.0 328.08
100.5 329.72
101.0 331.36
101.5 333.01
102.0 334.65
102.5 336.29
103.0 337.93
103.5 339.57
104.0 341.21
104.5 342.85
105.0 344.49
105.5 346.13
106.0 347.77
106.5 349.41
107.0 351.05
107.5 352.69
108.0 354.33
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SITE:
CLIENT:
AUTHOR:

GEOVISION SUSPENSION LOGGING FIELD NOTES
DATE:
JOB:
PAGE OF

DEPTH DEPTH JUNFILTERED IFILTERED COMMENTSMETERS FEET FILE NO. FILE NO. CASING, WATER, ROCK, ETC

108.5 355.97
109.0 357.61
109.5 359.25
110.0 360.89
.110.5 362.53
111.0 364.17
111.5 365.81

112.0 367.45
112.5 369.09
113.0 370.73

113.5 372.38
114.0 374.02

114.5 375.66
115.0 377.30
115.5 378.94
116.0 380.58

116.5 382.22
117.0 383.86
117.5 385.50

118.0 387.14
118.5 388.78
119.0 390.42
119.5 392.06
120.0 393.70
120.5 395.34

121.0 396.98
121.5 398.62

122.0 400.26

122.5 401.90
123.0 403.54
123.5 405.18

124.0 406.82

124.5 408.46
125.0 410.10
125.5 411.75
126.0 413.39
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PROCEDURE FOR USING THE ROBERTSON GEOLOGGING HI-RESOLUTION

ACOUSTIC TELEVIEWER (HIRAT)

Reviewed 2/13/06

Background

The acoustic televiewer is a device for producing a qualitative image of the wall of a borehole. Because it
uses ultrasound rather than visible light it is able to work in dirty'or opaque borehole fluids, although
heavy drilling mud will cause excessive dispersion of the acoustic beam. The picture below shows the
sonde's lower nylon section, and one of the bowspring attachments which are used to centralize the
sonde in the borehole.

Pulses of ultrasound (0.5 - 1.5MHz) are generated by a piezo-electric resonator.
The pulses are transmitted through the oil in which the resonator is immersed,
through the wall of the acoustic housing, then propagate through the borehole fluid
and are reflected from the wall of the borehole. The reflected energy is picked up
by the same transducer, from which is recorded both the amplitude of the
returned pulse and the travel-time which have elapsed. Blanking must be applied
to prevent the transducer from registering reflections from the inside surface of the
acoustic housing. The material of the housing is chosen so that its acoustic
properties are similar to the oil which fills it. The housing Is not designed to
withstand borehole fluid pressures, but has a piston device to allow equalization
between inside and outside pressure.

The amplitude of the returned pulse is a function of the acoustic reflectivity of the
borehole wall. If the beam strikes a hard borehole wall normally to the surface the
energy will be returned to thetransducer and a strong return will be recorded. If the
formation is softer, then less energy will be reflected. Also, if the surface of the
borehole is rough, or effectively missing because of the presence of a fracture or
other structure, then energy will be dispersed and a poor return will be recorded.

The travel-time is a simple function of the diameter of the borehole and the
velocity of sound in the borehole fluid (typically 1.5Km/sec). An A/D converter
monitors the output from the transducer once the blanking period has expired and
a comparator is used to detect the peak amplitude during the sampling window.

The coaxially-mounted transducer has a planar radiating surface, but the vibration
characteristics are such that the acoustic pulse is emitted as a 'pencil' beam. The
emitted beam is deflected by a planar mirror so that it leaves the acoustic housing
at right angles to the sonde axis. The mirror is rotated to scan the borehole wall.
The ultrasound pulses are synchronized with rotation of the mirror so that up to
360 pulses are emitted in every revolution. Because of the time which must elapse
for the two-way transit of the borehole fluid, there is an upper limit upon the
number of radial samples that may be acquired from a borehole of a particular
radius. In larger boreholes, therefore, it may be necessary to reduce the number of
radial samples. The sonde is able to operate at 90, 180 or 360 samples per
revolution.

RHi-RAT Field ProcedureG EI~ &Y7I1'zŽý// Rev 1.0 2-10-06 Page 1
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An image of the borehole wall is produced by moving the sonde along the borehole axis while it is
scanning radially. By the same logic as shown above, it can be seen that any horizontal point will be
imaged by more than one sweep of the acoustic beam so long as the axial movement of the sonde during
one complete sweep is no greater than the beam diameter. An upper limit is therefore imposed upon the
logging speed which will be a function of the rotational speed of the transducer, the radial sampling
interval and borehole diameter.

Objective

The objective of this procedure is to provide a pseudo "core" of the borehole, and map the orientation and
angles of cracks and voids in rock boreholes.

Instrumentation

This procedure is written specifically for the Robertson Geologging High-Resolution Acoustic Televiewer

(HiRAT). The required equipment includes:

1. The Robertson High-Resolution Acoustic Televiewer (HiRAT) sonde with centralizers

2. A 4-conductor wire-line winch with cable at least 30m (100ft) longer than the depth of the
borehole (RG Smart Winch or equivalent. GEOVision has adapted all our 4-conductor winches)

3. A sheave with depth encoder with minimum 500 pulse/revolution

4. A Robertson Geologging Micrologger II

5. A laptop with Winlogger installed and the following minimum system requirements:

0 Windows 98SE or above

0 64M System memory

0 800x600x24 SVGA Display with DirectX 8.0

* 500Mhz CPU

0 USB 2.0 connection

6. Battery power supply with cables

Environmental Conditions

This tool is designed for fluid-filled boreholes between 67 and 150mm (3-6in) in rock. Since fine cracks
are usually not visible in the walls of soil borings, the televiewers add very little information from a soil
boring than a simple video. Now if the boring has soil AND rock, televiewer visuals in the soil may still be
useful.

Hi-RAT Field Procedure
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Calibration

The acoustic televiewer uses the variability In reflectance and the travel time to make an image of the
borehole wall, mostly resulting from relative differences of materials and the physical characteristics of the
wall. Since these are relative measurements, no field calibration of the sonde is required. However, it is
important that the same location in the borehole be checked at the start and finish of the logging to make
sure that the response or functionality haven't changed during the measurement.

A test fixture may be used to check function of the acoustic televiewer prior to use. This test fixture should
comprise a plastic pipe, with a known intemal diameter between 3 and 6 inches. This should be filled with
water and the sonde stood upright in the fixture. A target made of metal or metal foil is glued on the inside
of the container, or optionally on a seal and shaft so that it can be moved in and out on a line radial to the
center-line of the pipe. A representation of this is shown in the figure below.

The purpose of this test fixture is to check the ability of the sonde to differentiate between materials of
different acoustic reflectances, and different travel times, and to check the calibration of the caliper
function of the sensor using the measured diameter of the pipe. However, if calibrated caliper
measurements are required, it is recommended that a mechanical 3-arm caliper tool be used for this
purpose because it can be calibrated in the field prior to use. The HiRAT will give very accurate results
but this procedure does not cover calibration.

1f

.4- WONDE

.ATER LEVEL

-W DIAMIRTER M6TAL OR
PLA-TIC PPETARGET MICH CAN

SLIDEIN &.OUT
ýý LOCATORTU CENTRILISESONDE IN FIXTURE
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Hi-RAT Field Procedure

Because the logging software is' a standalone module, there are a number of settings which must be
initialized independently of the WinLogger software. These include the depth measurement subsystem
and sonde operating modes. Click on 'System' on the menu bar to show the following dialog boxes:

1.0 Log Mode

The sonde can operate in three distinct modes:

" Vertical mode is used for boreholes which are drilled from the surface and are deviated at less
than 70 degrees from the vertical. Most exploration boreholes will fall into this class. In this mode
the image is orientated according to compass directions (magnetic co-ordinates).

" Horizontal mode is used for boreholes which are sub-horizontal so their inclination will probably
exceed 70 degrees from the vertical. Boreholes in this class would normally be drilled as part of
ground investigations for tunneling and mining, drilling ahead of a drive to determine the nature
and extent of fracturing. In this mode the image is orientated according to gravitational
coordinates (up/down) since there is no unique point of the image circle which can be orientated
to North with any precision.

" Test mode is used to exercise all sonde functions without creating a log. The image will scroll on
the screen in the normal fashion, and orientation readouts will be refreshed continuously.

2.0 Scan Parameters

The scan parameters control the radial sampling of the borehole. The values will be retained between
logging sessions, so the sonde will be initialized correctly at power-on. There are three parameters in the
dialog:

14 UE Hi-RAT Field Procedure
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The radial sampling rate can be set to one of 90, 120, 180, 360 samples per revolution. There is a
relationship between the logging speed and the radial sampling rate, since the time taken to send
the dataset to the surface depends upon its length. The size of the log file is also determined by
the radial sampling rate. The probe will always try to use the maximum head speed entered. If
limited by a low Baud rate or a large 'window' setting then the probe will reduce its head speed
automatically to compensate - see sonde operation section.

3.0 Depth Wheel Configuration

The depth measurement system is dependent upon the combination of depth measurement wheel with its
calibrated groove, and the shaft encoder which translates rotation into pulses which are counted by the
logging system controller. Two parameters are therefore required: depth wheel circumference and
encoder pulse rate. The encoder parameters are covered in a subsequent topic.

0 Select Metric or Imperial depth measurement units from the left-hand pane.

Type the circumference of the depth measurement wheel into the 'wheel size' box. The standard
sizes of GEOVision wheels are 1000mm: If you are measuring in Imperial units (or changing back
to metric units), the standard wheel size can be converted automatically by clicking the left mouse
button and choosing the appropriate conversion. The size is always specified in units of 1/1000 of
the depth unit i.e. millimetres (mm) or millifeet (mft).
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4.0 Encoder Configuration

The depth measurement system is dependent upon the combination of depth measurement wheel with its
calibrated groove, and the shaft encoder which translates rotation into pulses which are counted by the
logging system controller. The depth wheel circumference Is covered in a previous topic. In order to
accommodate a variety of encoders, their operational characteristics can be configured in the software.

" Select supply voltage from the radio buttons in the left-hand pane. The options are 5 Volt and 12
Volt. GEOVision encoders are always specified for 5 Volt operation.

" Type the number of pulses emitted per revolution into the central box. The standard values for all
GEOVision winches are 500 pulses/rev.

* The logical direction of movement can be reversed if required to accommodate the directional
characteristics (phase lead or lag) of the different encoder types.

5.0 Winch and Cable Configuration

Support for remote control of the RG Smart Winch is provided, and can be enabled by checking the
Enable control in the left-hand Smart Winch pane. If the Smart Winch control is enabled, it is also
necessary to select the measure units in force - select Metric or Imperial from the radio buttons on offer.

7• •Hi-RAT Field Procedure
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The Baud settings can be chosen to match the quality of the communication channel. The channel will be
effected by cable type and length. Typically a Baudrate of 312.5K is used. The remaining controls in the
dialog relate to the communications parameters. The operation is entirely compatible with the WinLogger
software operation and the values would be expected to be the same as those in force for logging six-
channel type sondes with that software. (Certain probe types may be fitted with a digital interface that
does not require set-up and in this case the parameter edit boxes will not appear.)

Cable Option is used to select the logging cable type which is available on the winch. The
options are Not Connected, Std. 4 Core, Differential and Monocable. The only cable types used in
GEOVision systems is Std. 4 Core. Select the appropriate type from the drop-down menu box.
Note this value can only be changed when the probe power is turned off.

" Gain is related to cable length and uphole signal attenuation. Gain values range from 0-3 and
control the amplification applied to the incoming signal. Use the Scope dialog to visualize the
incoming signals. Gain should be set so that the signal reaches between 70% and 100% of the
height of the display, generally obtained with a setting of 0 for GEOVision winches. If the peak
height exceeds this level, clipping will result in artifacts which will be detected erroneously. Click
Apply to set the parameters before proceeding to the Scope dialog.

" Threshold is the level at which the incoming signals are detected. Gain and Threshold are
related, and can be visualized using the Scope dialog. Set the gain so that the signal reaches
between 70% and 100% of the height of the display.. Then adjust the threshold so that it is
between 50% and 70% of the height of the pulses displayed and clear of any region of 'overshoot'
of the positive and negative pulses. This will ensure that peaks are detected and noise is ignored.
Generally a setting of 25 is used for GEOVision winches. When the scope dialog is displayed, the
position of the mouse is reported as a threshold value to make it simpler to infer the correct
setting. The scope option is greyed out when the probe power is turned off.

0 Drive sets the strength of the downhole signal. It is not possible to visualize the downhole signal,
but the effect of insufficient drive is to disable downhole communication, which will result in the
commands being ignored by the sonde. Values range from 0 -127, and for GEOVision winches
will be around 10. Increase the drive for longer cables.

" Pulse Width This is the width of the transmitted communication pulses in IOOnS steps. The
default is 25 equivalent to 2.5uS. The range is from 8 to 64. The pulse width can be reduced to
prevent signal overshoot on short cables. The default value is used in most cases. Note any
changes only come into effect during a log. (Note setting too large a pulse width when using the
highest Baud rates will automatically be prevented within the probe and the pulse width reduced.)

IMPORTANT Please note the effects of changing 'Baud' will not appear until the first new log is made.
The setting for 'threshold' may be effected by an increase in the 'Baud' rate please recheck 'threshold' if
'Baud' is altered using the 'Scope' function after making a short test log.

The parameters which are entered will be applied automatically if you close the dialog with OK. The
above parameters once set correctly will be remembered by the system and should never need to be
altered.

6.0 Probe Configuration

The probe is normally energized at 90 Volts from the surface. However, it may be necessary to
compensate for voltage drop on longer cables due to the higher power draw of this sonde. The voltage at
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the surface may be increased in order to deliver 90 Volts at the sonde. Simply type the value into the text
box provided. The voltage should be set at 90V for all GEOVision winches. Values outside the indicated
range will be rejected.

7.0 Positional Configuration

The probe includes a 3-axis orientation package, and is capable of producing a borehole image aligned to
geographic North. This is achieved by determining and applying two image rotation parameters:

• Magnetic Declination is used to correct for the difference between Magnetic North and True
North. The value varies from place to place, so the local value must be inserted here if you wish
to perform this correction during data collection. This correction may also be made during
processing. If the value is zero, the log will be referred to Magnetic North.

* Align to North is a check-boxused to select image rotation to start at Magnetic North. If in
addition a value is set for Magnetic Declination (see above) the image will be rotated to start at
True North. If the box is not checked, the image will not be oriented to geographic co-ordinates,
but will use the local co-ordinate frame of the sonde (X, Y, Z axis of the orientation module). This
mode may be used to inspect the inside of magnetic casing, where an orientated image would be
subjected to random effects caused by the metalwork.

* Set-up mode is selected by checking the Setup box, and is used to determine the required image
rotation offset to correct for the angle between the axis of the orientation package and the index
mark of the rotating transducer section. In set-up mode the normal sonde azimuth display is
modified, and will instead show the 'relative bearing' which is measured between the high side of
the borehole and the orientation sensor index. Check Setup, then OK to close the dialog. The
icon adjacent to the sonde azimuth readout at the top of the screen is modified with the legend
CAL when the system is in set-up mode. The sonde must now be placed in a stand or jig so that it
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is inclined at about 20 degrees to the vertical, and adjacent to a target fixed to the jig so that it is
directly above the transducer in the vertical plane. Lower the sonde with its attachment into a
large bucket of water so that the transducer and target are fully Immersed. Start the radial
amplitude display, when it will be possible to see the strong signal returning from the target.
Rotate the sonde so that the image of the target moves to the top of the display. When the two
are coincident, the 'relative bearing' reads out the image rotation offset. This value is fixed for the
sonde unless it is disassembled and rebuilt, at which point the procedure MUST be repeated.
Please see the additional topic on the Radial Amplitude Display for further details.

* The Serial Number list box is used to select the sonde which is in use. When the appropriate
sonde is selected, the image rotation offset determined by the above procedure is selected. To
edit the image offset click the 'Edit and enter the new offset. Several serial numbers and
associated offsets can be stored and selected as required.

8.0 Graphical

The palette can be changed between a colored and grey scale setting. The changes affect the log screen
palette display and are also applied when replaying a log. Selecting Full range in the 'AGC Palette' will
cause the software to spread the palette over the full 16bit signal. 'Mid range' will spread the palette over
the first quarter of the 16bit range and 'Low range' will spread the palette over the first eighth of the 16 bit
range. In most cases the 'Low range' selection is used. Note these settings do not affect the stored log
data in any way. The 'Filter Width' is applied to the Natural Gamma trace data and is a simply running
average filter. The range of the filter width is from 1 to 50 ( x 10 millidepth units le. mm or mft).

9.0 Sonde Operation

When the operations specified above have been reviewed and the correct settings have been selected,
the system is ready for use. The main screen area is divided into 3 horizontal elements. At the top is the
depth and orientation readout, together with the scale headings for the scrolling display of unwrapped
borehole image.

On the left side of the depth track is the travel time display, with text boxes for sonde inclination, azimuth
and head temperature.

GE-V ()lý , ? Hi-RAT Field Procedure
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On the right side is the display of amplitude and Indication of current operating mode. Located in the
center above the depth track are the text boxes for depth and cable speed (computed at the surface). The
ranges for the 'Natural Gamma' channel overlay (optional) are shown above the Amplitude.,

The central area is utilized for the scrolling display of unwrapped borehole data. The display is orientated
with the left edge corresponding to North point of the aligned image data (if orientation is selected)
according to the outputs of the sonde's orientation package.

The lower area has controls for the winch (applicable to RG Smart Winch only), depth initialization and
sonde control.

The winch control area is only displayed when RG SmartWinch operation is enabled - see section 5 - and
has four controls. Set Target Speed by typing the required speed into the window and pressing Enter.

Cable movement is initiated by clicking on either the UP or DOWN arrow control.

Cable movement is halted by clicking on the square STOP control.

Depth is initialized by typing the required value into the entry box and pressing Enter. The entry box is not
available at times when the system is in logging mode and the depth should not be changed by user
entry.

Sonde power is applied by clicking on the green-colored 1 button. Power is turned off by clicking on the
red-colored 0 button. There is no indicator for the state of the power supply on the desktop, so the
external indicators should be observed for this purpose.

To make a log ensure that the Test Mode is disabled - see section 1, Log Mode setting. Click FilelNew
Log and select a filename. Old logs may be overwritten if necessary -TAKE CARE. The header editor will
be started automatically. A previous set of header data may be loaded by clicking LOAD and choosing a
template.

"1to start logging, click on the red Record (circle) control. The log data will start to scroll down the screen
after a brief pause for synchronization. The messages "DSP2: Detecting data stream" and "Updating
probe settings" will be observed at the bottom of the screen during this process. Note that the screen
scrolling direction is not affected by the actual direction of movement of the sonde. To cease logging, click
on the black STOP control (square). The data should be immediately backed up to a USB drive, CD, or
other data storage prior to beginning another log.

If the data display from a probe which is properly connected appears to occupy only half of the track area,
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with the remainder filled with random colors such as green which are not part of the regular palette, then it
is most likely that the downhole data communication is not functioning properly. This symptom is due to
the fact that the probe settings cannot be communicated properly, and it is operating in its default power-
up mode. If this is the case, the Drive setting of the SystemiWinch dialog should be increased or
decreased accordingly. See section 5 for full details.

To adjust the sonde gain it is necessary to use the Radial
Amplitude plot, which is enabled by clicking on the circle with
cross-hairs symbol. When the dialog is active a new window will
open on top of the unwrapped data display. In this display, the
data is presented as a 'polar' plot. Press the 'View Amplitude'
button to display the amplitude plot. This plot shows amplitude
increasing towards the outside of the circle and the compass

direction following the sweep of the transducer. The line indicating
the data is drawn in the regular palette, so that high amplitudes

are drawn in white and low amplitudes in black/brown. The picture
here shows the image of the inside of a cylinder.

IIf the data is concentrated in a small circle at the center, the gain

140 is too low and should be increased. If the data is obviously clipped
at the outside of the circle, then the gain should be reduced. Type
the new gain value into the entry box and press Enter. The ideal

would be to set a gain value which allows the peak values to be displayed without clipping, with the
majority of the data around the half-way level. It may also be necessary to adjust the blanking to ensure
that internal reflections from the acoustic housing are not detected at the new gain value. This will be
apparent in the unwrapped data display as pronounced patterning unrelated to the true target. The AGC
option causes the probe to set gain automatically thus preventing signal saturation in most cases. (The
gain is varied in 6dB steps

Blanking Period and window length can be set independently. Blanking is set to avoid reflections from the
housing of the acoustic transducer or random reflections from a rugose borehole, and window length is
set to accommodate the range of borehole radius that might be expected. An error will be indicated if the
sum of the blanking period and window length would be greater than 409 microseconds, which is the
maximum range of the timer. The default value for the blanking period is 145 microseconds, which is the
minimum required for the two-way transit from the transceiver to the outer surface of the acoustic
housing. It is not advisable to reduce this value beyond the default setting, although it may be increased
for larger boreholes at the rate of 1.5mm of one-way travel per microsecond.

Window Length (sample time) defines the period during which the arrival gate remains open to detect the
returned acoustic pulse. The acoustic pulse will travel in water at a speed of approximately 1.5mm per
microsecond. The default window length is 150 microseconds, which is equivalent to 225 mm of (two-
way) travel in the borehole fluid, or approximately 110mm of borehole diameter. If this is added to the
default blanking period, which is equivalent to the outside diameter of the acoustic housing, it can be seen
that the default set-up will be correct for boreholes up to 150mm. An error will be indicated if the sum of
the blanking period and window length would be greater than 409 microseconds, which is the maximum
range of the timer. Choose your window setting to best match the borehole diameter.
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Pressing the 'View Travel time' button changes the display to that shown below:

The unhatched ring between the two cross hatched zones
represents the sample window. The width of this ring will vary with
window length value. The profile of a cylinder is represented here
appearing as a circle in the sample window.

10 tt2

~I4Pressing this button displays the following dial'og box:

IThis box allows you to enable the Natural
Gamma option by checking the 'Enable
Overlay' check box. The Overlay appears
as a trace upon the Amplitude plot. The
trace range and color can also be set by

this dialog. The level of filtering can also be altered (see section 8) (note that any displayed trace data is
automatically aligned with the acoustic scan data but only when logging up. The Natural Gamma sensor
occupies a higher position in the probe so sufficient data has to be prebuffered so that the acoustic data
can depth aligned with gamma. The prebuffering results in a delay at the start of a log before correct
gamma data appears this is normal.)

Data Analysis and Interpretation

RG-DIP, the manufacturer's image interpretation package, offers manual and automatic feature
recognition options. Feature orientations (dip/strike and azimuth) are automatically calculated. Display
options include stereographic projections of zone axes, orientation frequency plots and 'synthetic cores'
for comparison with real core data. The last option is invaluable for orientating core samples, particularly
in the case of incomplete recovery.
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Reporting

The final report will include the objective and scope of the survey, location of the boreholes, discussion of
instrumentation and procedures in the field and lab. For each borehole there will be a plot showing the
dip/strike and azimuth of features. The next page shows an example.

Assumptions and limitations of the results will be discussed. Supporting references will be listed as
necessary

Required Field Records

Field log for each borehole showing

a) Location and description of the borehole

b) Date of test

c) Field personnel

d) Instrumentation

e) Any deviations from test plan and action taken as a result

This procedure has been reviewed and approved by the undersigned:

Professional Ge

QA Review

Date Feb 13. 2006

Date Feb 13. 2006
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k Designation: D 5753 - 05
INTERNATIONAL

Standard Guide for
Planning and Conducting Borehole Geophysical Logging1

This standard is issued under the fixed designation D 5753; the number immediately following the designation indicates the year of
original adoption or, in the case of revision. the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (e) indicates an editorial change since the last revision or reapproval.

1. Scope 1.6 Logging procedures must be adapted to meet the needs

1.1 This guide covers the documentation and general pro- of a wide range of applications and stated in general terms so

cedures necessary to plan and conduct a geophysical log that flexibility or innovation are not suppressed.

program as commonly applied to geologic, engineering, 1.7 This standard does not purport to address all of the

oround-water, and environmental (hereafter referred to as safety and liability concerns, if any, (for example, lost or

geotechnical) investigations. It is not intended to describe the lodged probes and radioactive sources3 ) associated with its

specific or standard procedures for running each type of use. It is the responsibility of the user of this standard to

geophysical log and is limited to measurements in a single establish appropriate safety and health practices and deter-

borehole. It is anticipated that standard guides will be devel- nzine the applicability of regulatory limitations prior to use.

oped for specific methods subsequent to this guide. 1.8 This guide offers an organized collection of information

1.2 Surface or shallow-depth nuclear gages for measuring or a series of options and does not recommend a specific

water content or soil density (that is, those typically thought of course of action. This docwuent cannot replace education or

as construction quality assurance devices), measurements experience and should be used in conjunction with professional

while drilling (MWD), cone penetrometer tests, and logging judgment. Not all aspects of this guide may be applicable in all

for petroleum or minerals are excluded. circumstances. This ASTM standard is not intended to repre-

1.3 Borehole geophysical techniques yield direct and indi- sent or replace the standard of care by which the adequacy of

rect measurements with depth of the (1) physical and chemical a given professional service must be judged, nor should this

properties of the rock matrix and fluid around the borehole, (2) document be applied without consideration ofa project's many

fluid contained in the borehole, and (3) construction of the unique aspects. The word "Standard"' in the title of this

borehole. document means only that the document has been approved

1.4 To obtain detailed information on operating methods, through the ASTM consensus process.

publications (for example, 2, 5, 7, 18, 24, 29, 34, 35, and 36)2 2. Referenced Documents
should be consulted. A limited amount of tutorial information
is provided, but other publications listed herein, including a 2.1 ASTM Standards: 4

glossary of terms and general texts on the subject, should be D 653 Terminology Relating to Soil, Rock, and Contained

consulted for more complete background information. Fluids

1.5 This guide provides an overview of the following: (1) D 5088 Practice for the Decontamination of Field Equip-

the uses of single borehole geophysical methods, (2) general ment Used at Non-Radioactive Waste Sites

logging procedures, (3) documentation, (4) calibration, and (5) D 5608 Practice for the Decontamination of Field Equip-

factors that can affect the quality of borehole geophysical logs ment Used at Low Level Radioactive Waste Sites

and their subsequent interpretation. Log interpretation is very 3. Terminology
important. but specific methods are too diverse to be described 3.1 Definitions-Definitions shall be in accordance with
in this guide. Terminology D 653.
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3.2 Definitions of Terms Specific to This Standard: Descrip-

tions of Terms Specific to This Standard-Terms shall be in

accordance with Ref (1).

4. Summary of Guide

4.1 This guide applies to borehole geophysical techniques

that are commonly used in geotechnical investigations. This

guide briefly describes the significance and use, apparatus;

calibration and standardization, procedures and reports for

planning and conducting borehole geophysical logging. These

techniques are described briefly in Table I and their applica-

tions in Table 2.5

4.2 Many other logging techniques and applications are

described in the textbooks in the reference list. There are a

number of logging techniques with potential geotechnical

applications that are either still in the developmental stage or

have limited commercial availability. Some of these techniques

and a reference on each are as follows: buried electrode direct

current resistivity (37), deeply penetrating electromagnetic

techniques (38), gravimeter (39), magnetic susceptibility (40).

magnetometer, nuclear activation (41), dielectric constant (42),

radar (50), deeply penetrating seismic (39), electrical polariz-

ability (45), sequential fluid conductivity (46), and diameter

(48). Many of the guidelines described in this guide also apply

to the use of these newer techniques that are still in the research

phase. Accepted practices should be followed at the present

time for these techniques.

5. Significance and Use

5.1 An appropriately developed, documented, and executed

guide is essential for the proper collection and application of

borehole geophysical logs.
5.1.1 The benefits of its use include improving the follow-

ing:
5.1.1.1 Selection of logging methods and equipment,

5.1.1.2 Log quality and reliability, and

5.1.1.3 Usefulness of the log data for subsequent display

and interpretation,
5.1.2 This guide applies to commonly used logging methods

(see Table I and Table 2) for geotechnical. investigations.

5.1.3 It is essential that personnel (see 7.3.3) consult up-to-

date textbooks and reports on each of the logging techniques,

applications, and interpretation methods. A partial list of

selected publications is given at the end of this guide.

5.1.4 This guide is not meant to describe the specific or

standard procedures for running each type of geophysical log

and is limitedto measurements in a single borehole.

6. Apparatus

6.1 Geophysical Logging System, including probes, cable,

draw works, depth measurement system, interfaces and surface

controls, and digital and analog recording equipment.

6.1.1 Logging probes, also called sondes or tools, enclose

the sensors, sources, electronics for transmitting and receiving

signals, and power supplies.

5 The references indicated in these tables should be consulted for detailed.

information on each of these techniques and applications.

6.1.2 Logging cable routinely carries signals to and from the

logging probe and supports the weight of the probe.

6.1.3 The draw works move the logging cable and probe up

and down the borehole and provide the connection with the

interfaces and surface controls.
6.1.4 The depth measurement system provides probe depth

information for the interfaces and surface controls and record-

ing systems.
6.1.5 The surface interfaces and controls provide some or all

of the following: electrical connection, signal conditioning,

power, and data transmission between the recording system

and probe.
6.1.6 The recording system includes the digital recorder and

an analog display or hard copy device.

7. Calibration and Standardization of Geophysical Logs

7.1 General:
7.1.1 National Institute of Standards and Technology

(NIST) calibration and operating procedures do not exist for

the borehole geophysical logging industry. However, calibra-

tion or standardization physical models are available (see

Appendix XI).
7.1.2 Geophysical logs can be used in a qualitative (for

example, comparative) or quantitative manner, depending on

the project objectives. (For example, a gamma-gamma log can

be used to indicate that one rock is more or less dense than

another, or it can be expressed in density units.)

7.1.3 The calibration and standardization scope and fre-

quency shall be sufficient for project objectives.

7.1.3.1 Calibration or standardization should be performed

each time a logging probe is modified or repaired or at periodic

intervals.
7.2 Calibration:
7.2.1 Calibration is the process of establishing values for

log response. It can be accomplished with a representative.

physical model or laboratory analysis of representative

samples. Calibration data values related to the physical prop-

erties (for example, porosity) may be recorded in units (for

example, pulses/s or m/ftf) that can be converted to apparent

porosity units.
7.2.1.1 At least three, and preferably more, values are

needed to establish a calibration curve, and the interface or

contact between different values in the model should be

recorded. Because of the variability in subsurface conditions,

many more values are needed if sample analyses are used for

calibration.
7.2.1.2 The statistical scatter in regression of core analysis

against geophysical log values may be caused by the difference

between the sample size and geophysical volume of investiga-

tion and may not represent measurement error.

7.2.2 Physical Models-A representative model simulates

the chemical and physical composition of the rock and fluids to

be measured. -

7.2.2.1 Physical models include calibration pits, coils, resis-

tors, rings, temperature baths, etc.

7.2.2.2 The calibration of nuclear probes should be per-

formed in a physical model that is nearly infinite with respect

to probe response.

2
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Type of Log
(References)

Spontaneous
potential (7, 8, 12)

Single-point
resistance (7)

Multi-electrode
resistivity (7, %, 13)

Varieties and
Related Techniques

differential

conventional,
differential

various normal
focused, guard,
lateral arrays

0.b D 5753 - 05
TABLE 1 Common Geophysical Logs

Properties Required Hole Other Umitations
Measured Conditions

electric potential uncased hole filled salinity difference
caused by salinity with conductive fluid needed between
differences in borehole fluid and
borehole and interstitial fluids;
interstitial fluids, needs correction for
streaming potentnals other than NaCI

fluids
resistance of rock, uncaesed hole filled not quantitative;
saturating fluid, and with conductive fluid hole diameter
borehole fluid effects are

significant

resistivity and uncased hole filled reverses or provides
saturating fluids with conductive fluid incorrect values and

thickness in thin
beds

Induction (10, 11) various coil
spacings

conductivity or uncesed hole or
resistivity of rock nonconductive
and saturating fluids casing; air or fluid

filled

not suitable for high
resistlvitles

Gamma (5, 7, 22) gamma spectral (44) gamma radiation
from natural or
artificial
radioisotopes

Gamma-gamma (23, compensated (dual
24) detector)

Neutron (7, 14, 25)

Acouat! c velocity (5.
26, 27)

Acoustic televiewer
(28, 7)

Borehole video

Caliper (29, 7)

Temperature (30,
31, 32)

Reuid conductivity (7)

Row (112, 33, 7)

Deviation (4, 7, 47)

eplithermal, thermal,
compensated
sidewall, activation.
pulsed

compensated,
waveform, cement
bond

acoustic caliper

axial or side view
(radial)
oriented, 4-arm
high-resolution, x-y
or max-min bow
spring

dlfferential

fluid resistivity

Impellers, heat pulse

magnetic,
gyroscopic, or
mechanical

electron density

hydrogen content

compressional wave
velocity or transit
time, or ,
compressional wave
amplitude
acoustic reflectivIty
of borehole wall

visual image on
tape
borehole or casing
diameter

temperature of fluid
near sensor

most measure
resistivity of fluid in
hole

vertical velocity of
fluid column

horizontal and
vertical
displacement of
borehole

any hole conditions may be problem
with very large hole,
or several strings of
casing and cement

optimum results In severe hole-
uncased hole; can diameter effects;
be calibrated for difficulty measuring
casing formation density

through casing or
drill stem

optimum results in hole diameter and
uncased hole; can chemical effects
be calibrated for
casing

fluid filled, uncased, does not detect
except cement bond secondary porosity;

cement bond and
wave form require
expert analysis

fluid filled, 3 to 16- heavy mud or rlud
in. diameter, cake attenuate
problems in signal; very slow
deviated holes logging speed
air or clean water;, may need special
clean borehole wall cable
any conditions deviated holes limit

some types;
significant resolution
difference between
tools

fluid filled large vaerlaion In
accuracy and
resolution of tools

fluid filled accuracy varies,
requires
temperature
correction

fluid filled Impellers require
higher velocfiies.
Needs to be
centralized.

any conditions (see magnetic methods
limitations) orientation not valid

in steel casing

Typical Measuring
Units and Brief Probe

Calibration or Description
Standardization

mV; calibrated records natural
power supply voltages between

electrode in weal and
another at surface

ru; V-f1 meter constant current
applied across lead
electrode In well and
another at surface
of well

fl-m; resistors current and potential
across electrodes electrodes in probe

and remote current
and potential
electrodes

mS or £1-m; transmitting coil(s)
standard dry air induce eddy
zero check or currents in
conductive ring formation; receiving

coIl(s) measures
induced voltage
from secondary
magnetic field

pulses per second scintillatlion crystal
Or API units; gamma and photomultiplier
soume tube measure

gamma radiation
gs/cm3; Ai. Mg, or Scinttilation crystal(s)
Lucite blocks shielded from

radioactive source
measure Compton
scattered gamma

pulses/s or API crystal(s) or gas-
units; calibration pit filled tube(s)
or plastic sleeve shielded from

radioactive neutron
source

velocity units, for 1 or more
example, fti/s or m/s transmitters and 2
or ps/fIt; steel pipe or more receivers

orientated image- rotating transducer
magnetometer must sends and receives
be checked high-frequency

pulses
NAA video camera and

light source
distance units, for I to 4 retractable
example, in.; jig with arms contact
holes or rings borehole wall

°C or °F; ice bath or thermistor or solid-
constant state sensor
temperature bath
pS/cm or fl-m; ring electrodes In a
conductivity cell tube

velocity units, for rotating impellers;
example, ft/min; lab thermistors detect
flow column or log heated water;, other
in casing sensors measure

tagged fluid.
degrees and depth various techniques
units; orientation to measure
and inclination must inclination and
be checked bearing of borehole

A NA = not applicable.
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TABLE 2 Log Selection Chart for Geotechnical Applications Using Common Geophysical LogsA
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7.2.2.3 Some probes have internal devices such as resistors,
but this does not substitute for checking the probe response in
an environment that simulates borehole conditions, and the use
of such devices is considered standardization.

7.2.2.4 Calibration Facilities-Commonly used calibration
pits or models for use by anyone at the present time are listed

in Appendix XI (14-18). The user should inquire concerning
the present validity of any facility.

7.2.3 Sample Analyses:
7.2.3.1 Representative samples from boreholes in the

project area that have been collected carefully and analyzed
quantitatively also may be used to calibrate log response.
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7.2.3.2 To reduce depth errors, the sample recovery of rock

cores in calibration holes needs to approach 100 % for the
intervals used for calibration. Log response should be used to
select sample depths to span the range of desired log calibra-
tion values and to be within thick units to minimize the effects
of potential depth errors. Samples need to be analyzed imme-
diately or steps taken to preserve them for later analysis.

7.2.3.3 Samples to be used for log calibration should be
analyzed only from depth intervals at which the log response is
relatively uniform for a depth interval considerably greater
than the vertical dimension of the volume of investigation of
the logging probe. Samples near lithologic contacts or fluid
interfaces should not be used because of possible boundary
effects or depth errors.

7.3 Standardization:
7.3.1 Standardization is the process of checking the log

response to reveal evidence of repeatability and consistency.
7.3.2 Standardization is needed to establish comparability

between logs made with different equipment or at different
times and to ensure the accuracy of measurements.

7.3.2.1 Standardization checks should include at least two
different measurement values approximating the range of
interest (For example, aluminum and magnesium or plastic
blocks are used commonly to check the response of gamma-
gamma density logging systems in the field.)

7.3.3 Standardization uses some type of a standard that may
be used in the field or laboratory and repeat logs.

7.3.3.1 Log response needs to be checked using field stan-
dards often enough to satisfy the project objectives. Standard-
ization of the log response provides the basis for correcting for
changes (for example, changes in output with time due to
system drift or changes of equipment).

7.3.3.2 Selected log intervals should be repeated (that is,
re-logged). Repeat logs provide information on the stability of
logging equipment.

7.3.3.3 A representative borehole may be used to. check log
response periodically. This borehole environment and the rocks
and fluids penetrated may change with time.

8. Procedure

8.1 Planning the Logging Program:
8.1.1 A work plan should be developed prior to implement-

ing the logging program.
8.1.2 The key steps in developing a logging work plan

should include the following:
8.1.2.1 Log Selection-See Table 1 and Table 2.
8.1.2.2 Personnel Selection-See 8.3.2.
8.1.2.3 Quality Control and Documentation-See 8.4.
8.1.2.4 Calibration and Standardization Procedures-See

Section 7.
8.1.2.5 Equipment Liability-See 1.7.
8.1.2.6 Equipment Decontanination-In environmental in-

vestigations, equipment decontamination may be required
before, after, and between individual wells. Equipment decon-
tamination may involve a number of standardized procedures,
depending on the nature of the project (see Practices D 5088
and D 5608). A decontamination program should be agreed

upon by all parties before logging commences, and procedures
specified by the work plan should be followed.

6

8.1.2.7 Log Interpretation-See 8.5.
8.2 Field Assessment of Borehole Conditions:
8.2.1 Borehole conditions can have a profound influence on

the quality of log data and subsequent interpretation. Important
parameters to consider include the following:

8.2.1.1 Drilling method, casing, drill hole history, and well
completion materials.

8.2.1.2 Borehole Fluid Properties-Resistivity, tempera-
ture, density, viscosity, and chemistry at the time of logging.

8.2.1.3 Borehole diameter, rugosity, and stability.
8.2.1.4 Deviation of borehole.
8.2.1.5 Wellhead pressure.
8.2.2 Logging Operations:
8.2.2.1 Determine the sequence and direction of logging.

The sequence in which a suite of logs is run is important from
both a data quality and operational viewpoint. Because logging
operations mix the borehole fluid, logs of fluid properties (for
example, temperature, fluid resistivity, and fluid sampling
should be run prior to other logs). Consideration should also be
given to when borehole video surveys are performed because
some logging tools may degrade borehole clarity. Tools that
have arms or bowsprings that contact the borehole wall should
be run late in the logging sequence because of the greater
possibility of material from the borehole wall falling into the
borehole. Because of the consequences of losing a tool with a
radioactive source, these tools should be run last, and after a
caliper log. Unstable boreholes should not be logged with
radioactive source probes. All logs except fluid properties and
video should be run with the probe moving up the borehole to
reduce depth errors.

8.2.2.2 Select the depth reference. The selected depth ref-
erence needs to be stable and accessible.

8.2.2.3 Select horizontal and vertical scales.
8.2.2.4 Select the digitizing interval. See 8.3.1.2.
8.3 Other Considerations:
8.3.1 Data Formats-There are two methods of recording

log data, digital and analog. Digital recording of logs should be
used because of the numerous benefits of data manipulation.
Digital recording is not yet practical for some logs such as
video or acoustic televiewer.

8.3.1.1 An analog display should be available to be viewed
in the field to verify the correct tool operation. Depth scales
and units of measurement for the horizontal scale must he
indicated clearly on each log.

8.3.1.2 The digital data are recorded at an operator-selected
depth interval that should be as small as possible, at most, half
the thickness of the smallest rock unit that can be resolved. The
time interval for digital samples can also be selected by the
operator. ASCII is the recommended format except for such
logs as spectral gamma, full waveform sonic, borehole video,
and acoustic televiewer. The digital file header should include
all of the necessary information 'to reconstruct the logging

6 Equipment decontamination procedures may have specific safety and equip-
ment limitations that must be addressed prior to their use.
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procedures accurately and should duplicate the information
included in the written header of the log.

8.3.1.3 Unprocessed data should be available. Nonpropri-
etary processing algorithms shall be furnished if processed data
is provided.

8.3.2 Personnel:
8.3.2.1 Personnel not having specialized training or experi-

ence should be cautious about using borehole geophysics and
should solicit assistance from qualified practitioners or attend
courses on borehole geophysics.

8.3.2.2 Personnel operating logging equipment should have
an understanding of the theory, field procedures, and methods
of log interpretation.

8.3.2.3 A geoscientist, with experience in borehole geo-
physics, who understands the project objectives and local
geohydrology may need to be available to examine logging
results during logging operations when consistent with objec-
tives of the program. This geoscientist is responsible for
determining whether the instructions selected in the pre-
logging conference are being followed and whether changes
should be made.

8.3.2.4 Log interpretation should be performed by a geosci-
entist with experience in borehole geophysics and knowledge
of the site geology and hydrology.

8.4 Field Docunentation-A documentation plan for both
the analog plot and digital data file should be established and
become part of the work plan. Documentation of the following
procedures is needed: calibration of logging probes, field
operation of geophysical logging equipment, applicable decon-
tamination, and format for presenting geophysical well log
data. Repair, standardization, and calibration information
should also be documented. Probes should be numbered to
simplify the identification of associated documentation. Docu-
ment all field problems including equipment malfunctions.
This should include the steps taken to solve the problem and
how the logs might have been affected. Repeat runs and field.
standardization should be more frequent when equipment.
problems occur. The use of one borehole on the project to
check the probe response may aid in the identification of
equipment or other problems. Probes should be recalibrated in
a physical model after major repairs have been made.

8.4.1 Log Headings (Headers)-The log heading should
contain all of the information that is necessary to analyze the
log trace. Because auxiliary documents are frequently unavail-
able to other users of the log, all of the critical information
concerning the log should be included on the final log heading.
The header information should also be included in the same
computer file as the log data. The following items listed are
necessary and should be included on the log headings and
computer files when appropriate. If information is not available
or applicable, it should be noted on the heading. The following
information should be included:

8.4.1.1 Background Well Information:
Owner of well and address, location of well (UTM coordi-

nateg, 1/4 section, etc.); date; logging contractor and address;
logging operator; drilling contractor and address; client and

.address; observer and address; elevation of top casing and
distance above ground; and drilling history, methods etc.

8.4.1.2 Borehole Conditions:
Casing description; description of log depth datum; eleva-

tion of log depth datum; type of drilling fluid; resistivity and
temperature of borehole fluid; depth of origin of borehole fluid
samples; fluid level; time since last mud circulation; bottom
hole temperature; and problems and unusual conditions.

8.4.1.3 Equipment Data and Logging Parameters:
Description of probe reference point; model and manufac-

turer of logging tools; logging company tool number; date and
type of last calibration; date, type, and response of field
standardization; top and bottom of logged interval; logging
speed and direction; vertical depth error after logging; time
constant or the time interval of digital samples; identification of
disk containing digitized logs; and equipment problems.

8.4.1.4 Specific Information for Nuclear Logging Probes:
Source description, initial source strength, and date deter-

mined; source to detector or receiver spacing; detector descrip-
tion; and data filtering or enhancement parameters.

8.4.1.5 Specific Information for Acoustic and Electric Log-
ging Probes:

source or transmitter description and signal output; source or
transmitter to detector or receiver spacing; detector or receiver
description; and data filtering or enhancement parameters.

8.4.2 Quality Control During Logging Operations:
request changes in logging speed and time constant; repeat

logs or log intervals based on field log analysis; check depth
readout against log; note errors or changes on the log; and
verify documentation listed above.

8.5 Log Interpretation-The full potential of a logging
program cannot be realized until the logging measurements are
interpreted. Log interpretation should start at the time of data
acquisition and should continue as aniterative process through-
out the project.

8.5.1 Logs should be analyzed and described as a suite and
combined with information on lithology and fluid quality
because of the synergistic nature of log data. The nonunique
response of logs dictates the use of data from other sources to
check the log interpretation, and this background data must be
included in the report. A computer will be used in most cases
to aid analysis of the logs, and information on the software and
algorithms used should be included in the report.

8.5.2 Important interpretation steps include the following:
8.5.2.1 Establishing database (for example, format conver-

sion, depth corrections, editing, and filtering).
8.5.2.2 Applying borehole corrections (for example, correct

electric logs for borehole diameter and fluid resistivity).
8.5.2.3 Performing initial data inversion-conversion log

units to values appropriate for investigation (for example,
density units to porosity).

8.5.2.4 Performing large-scale data inversion (for example,
cross sections, regional correlation, and model parameters).

9. Report

9.1 Depending on the project objective, report only data or
data and interpretations.

9.1.1 Both types of reports should include the following:
9.1.1.1 Objectives and scope.
9.1.1.2 Field Documentation (for example, site conditions,

borehole conditions, data collection procedures, calibration and

6
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standardization of logging probes, field operation of geophysi-
cal logging equipment, and format for recording geophysical
log data, including any filtering or processing of the data,
problems, and unusual conditions; see 8.4).

9.1.1.3 Both the digital log data and log plots.
9.1.1.4 Abstract, executive summary, or conclusions.
9.1.2 Interpretation reports should include the following:
9.1.2.1 Log composites (for example, summary plots show-

ing logs, lithology, well construction, and water quality zones).
These composites are commonly annotated to indicate the
features of interest and correlated with lithologic descriptions.

9.1.2.2 Brief description of the geologic and hydrologic
setting.

9.1.2.3 Specific information on log analysis, that is, depth
corrections and recalibration of logs, physical models or
sample analyses that were used for calibration, methods of log

interpretation, software used, and copies of cross-plots or other
plots of data resulting from log analysis.

9.1.2.4 Well-to-well correlation sections and comparison to
surface geophysical and other testing data, when available.

10. Keywords
10.1 acoustic logging; acoustic televiewer; borehole geo-

physics; borehole video; caliper logging; chemical properties
and physical properties; deviation; electric logging; environ-
mental; fluid conductivity/resistivity logging; fluid logging;
gamma logging; gamma-gamma logging; geology; geophysics;
geotechnical; ground water; hydrology; induction logging; log
calibration and standardization; log headings; neutron logging;
nuclear logging; resistivity logging; singlepoint resistance
logging; spontaneous potential logging; temperature logging;
well logging

APPENDIX

(Nonmandatory Information)

X1. CALIBRATION FACILITIES AVAILABLE FOR PUBLIC USE (1989)

XI.1 Name and Location-American Petroleum Institute
Calibration Facility, University of Houston, Houston, TX: four
pits (14, 19, 20).

X1.2 Whw to Contact: University of Houston, Cullen Col-
lege of Engineering, (713) 749-3423.

X1.3 Probes That Can Be Calibrated-Pit 1: neutron and
gamma-gamma; Pit 2: gamma (simulated shale); Pits 3 and 4:
spectral gamma.

X1.3.1 Name and Location-U.S. Department of Energy,
Grand Junction, CO: 20 models or pits (18).

X1.3.2 Who to Contact-U.S. Department of Energy, Grand
Junction Operations Office, or the prime contractor at the U.S.
Department of Energy office, (303) 248-7768 or 6702.

XI.4 Probes That Can Be Calibrated--Gamma, gamma
spectral, neutron, gamma-gamma, and magnetic susceptibility.
Also, wet and dry borehole size factors and a 300-ft borehole
with radium foil at known depths for check of depth measure-
ments.

X1.4.1 Name and Location-U.S. Bureau of Mines density
pits Pit 1: six holes and magnetic susceptibility (Pits 2). Denver
Federal Center, Lakewood, CO: Pit six holes; Pit 2: three holes
(17).

X1.4.2 Who to Contact-U.S. Geological Survey, Water
Resources Division, Borehole Geophysics Project, Building
25, Denver Federal Center, (303) 236-5913.

XI.5 Probes That Can Be Calibrated-Pit 1: gamma-
gamma, acoustic, resistivity; and Pit 2: magnetic susceptibility.

X1.5.1 Name and Location-U.S. Department of Energy,
Fractured igneous rock calibration models, Denver Federal
Center, Lakewood, CO: Three models or pits (16).

X1.5.2 Who to Contact-U.S. Geological Survey, Water
Resources Division, Borehole Geophysics Project, Building
25, Denver Federal Center, (303) 236-5913.

X1.6 Probes That Can Be Calibrated-Fracture detection
probes, neutron, gamma-gamma, short-spaced resistivity, and
acoustic velocity.

X1.7 Other Facilities-The Geological Survey of Canada is
developing a system of deep test holes and calibration facilities
that are presently available at several locations in Canada.
Gamma, gamma spectral, and coal property models are com-
pleted, and other physical property models are under construc-
tion (15). Calibration facilities at universities, private logging
companies, and government agencies may also be available at
other locations for use by outside logging groups.
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* Designation: D 6167 - 97 (Reapproved 2004)
IMNTprATIrNAL

Standard Guide for
Conducting Borehole Geophysical Logging: Mechanical
Caliper'

This standard is issued under the fixed designation D 6167; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (e) indicates an editorial change since dte last revision or reapproval.

1. Scope
1.1 This guide covers the general procedures necessary to

conduct caliper logging of boreholes, wells, access tubes,
caissons, or shafts (hereafter referred as boreholes) as com-
monly applied to geologic, engineering, ground-water, and
environmental (hereafter referred as geotechnical) investiga-
tions. Caliper logging for mineral or petroleum exploration and
development are excluded.

1.2 This guide defines a caliper log as a record 0fborehole
diameter with depth.

1.2.1 Caliper logs are essential in the interpretation of
geophysical logs since they can be significantly affected by
borehole diameter.

1.2.2 Caliper logs are commonly used to measure borehole
diameter, shape, roughness, and stability; calculate borehole
volume; provide information on borehole construction; and
delineate lithologic contacts, fractures, and solution cavities
and other openings.

1.3 This guide is restricted to mechanically based devices
with spring-loaded arms, which are the most common calipers
used in caliper logging with geotechnical' applications.

1.4 This guide provides an overview of caliper logging,
including general procedures, specific documentation, calibra-
tion and standardization, and log quality and interpretation.

1.5 To obtain additional information on caliper logs see
Section 9 of this guide.

L,6 This guide is to be used in conjunction with Guide
D 5753.

1.7 This guide should not be used as a sole criterion for
caliper logging and does not replace professional judgement.
Caliper logging procedures should be adapted to meet the
needs of a range of applications and stated in general terms so
that flexibility or innovation is not suppressed.

1.8 The geotechnical industry uses English or SI units. The
caliper log is typically recorded in units of inches, millimetres,
or centimetres.

'This guide is under thejurisdictieon ofASTM Committee DIR on Soil and Rock
and is the direct responsibility of Subcommittee DIt.01 on Surface and Subsurface
Characterization.

Current edition approved July 1, 2004. Published August 2004. Originally
approved in 1997. Last previous edition approved in 1997 as D 6167 - 97".

1.9 This guide does not purport to address all of the safety
and liability problems (for example, lost or lodged probes and
equipment decontamination) associated with its use.

1.10 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards: 2

D 653 Terminology Relating to Soil, Rock and Contained
Fluids

D 5088 Practice for Decontamination of Field Equipment
Used at Nonradioactive Waste Sites

D 5608 Practice for Decontamination of Field Equipment
Used at Low Level Radioactive Waste Sites

D 5753 Guide for Planning and Conducting Borehole Geo-
physical Logging

3. Terminology

3.1 Definitions: Definitions shall be in accordance with
Terminology D 653, Section 12, Ref (1),3 or as defined below:

3.1.1 accuracy, n-how close a measured log values ap-
proaches true value. It is determined in a controlled environ-
ment. A controlled environment represents a homogeneous
sample volume with known properties.

3.1.2 depth of investigation, n-the radial distance from the
measurement point to a point where the predominant measured
response may be considered centered, that is not to be confused
with borehole depth (for example, distance) measured from the
surface.

3.1.3 measurement resolution, n-the minimum change in
measured value that can be detected.

'For referenced ASTM standards, visit the ASTM website, •,w,.astm.org, or
contact ASTM Customer Service at servict@astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard's Document Summary page on
the ASTM websitc.

The boldface numbers given in parentlheses refer to a list of references at the
end of the text.
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3.1.4 repeatability, n-the difference in magnitude of two
measurements with the same equipment and in the same
environment.. 3.1.5 vertical resolution, n-the minimum thickness that
can be separated into distinct units.

3.1.6 volume of investigation, n-the volume that contrib-
utes 90 % of the measured response. It is determined by a
combination of theoretical and empirical modeling. The vol-
ume of investigation is non-spherical and has gradational
boundaries.

4. Summary of Guide

4.1 This guide applies toborehole caliper logging and is to
be used in conjunction with Guide D 5753,

4.2 This guide briefly describes the significance and use,
apparatus, calibration and standardization, procedures, and
reports for conducting borehole caliper logging.

5. Significance and Use

5.1 An appropriately developed, documented, and executed
guide is essential for the proper collection and application of
caliper logs. This guide is to be used in conjunction with Guide
D 5753.

5.2 The benefits of its use include the following: improving
selection of caliper logging methods and equipment, caliper
log quality and reliability, and usefulness of the caliper log data
for subsequent display and interpretation.

5.3 This guide applies to commonly used caliper logging
methods for geotechnical applications.

5.4 It is essential that personnel (see the Personnel section
of Guide D 5753) consult up-to-date textbooks and reports on
the caliper technique, application, and interpretation methods.

6. Interferences

6.1 Most extraneous effects on caliper logs are caused by
instrument problems and borehole conditions.

6.2 Instrument problems include the following: electrical
leakage of cable and grounding problems, temperature drift,
wear of mechanical components including the hinge pins and
in the linear potentiometer (mechanical hysteresis), damaged
or bent arms, and lack of lubrication of the mechanical
components.

6.3 Borehole conditions include heavy drilling mud, bore-
hole deviation, and drilling-related borehole irregularities.

7. Apparatus

7.1 A geophysical logging system has been described in the
general guide (see the Apparatus section of Guide D 5753).

7.2 Caliper logs may be obtained with probes having a
single arm, three arms (averaging or summation), multiple
independent arms (x-y caliper), multiple-feeler arms, bow
springs, or gap wheels. Single-arm and three-arm averaging
probes are most commonly used for geotechnical investiga-
tions.

7.2.1 A single-arm caliper commonly provides a record of
borehole diameter while being used to decentralize another
type of log, such as a side-collimated gamma-gamma probe
(see Fig. 1). The caliper arm generally follows the high side of

FIG. I Probe for Making Side-Collimated Gamma-Gamma Logs
with Single-Arm Caliper (21

a deviated hole. The single-arm decentralizing caliper may not
have the resolution needed for some applications.

7.2.2 The three-arm averaging or summation caliper has
arms of equal length oriented 1200 apart (see Fig. 2). All arms
move together, which provides an average diameter measure-
ment. This caliper provides higher resolution than the single-
arm caliper measurement (see Fig. 3).

7.2.3 Multiple independent arm calipers generally have
three or four independent arms of equal length; these arms are
sometimes oriented. Horizontal resolution, that provides accu-
rate borehole-diameter measurement regardless of borehole
shape, is related to the number of independent arms. In general,
calipers with four or more independent arms will have higher
resolution than three-arm averaging (see Fig. 3). The four
independent-arm caliper log may show borehole elongation
(elliptical borehole shape) and better indicates the actual
irregularity of the borehole.

7.3 Caliper probes using arms are typically spring loaded.
The arms are retracted and opened with an electric motor and

7to U....

FIG. 2 Three-Arm Averaging Caliper
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FIG. 3 Caliper Logs From Probes Having Four Independent Arms,
Three Averaging Arms, and a Single Arm, Madison Limestone

Test Well 1, Wyoming (2)

retention spring. The arms and gears are lubricated. Caliper
probes closed by hand are held closed with an electric solenoid
or weighted retention ring that is released with a sudden drop.
Typically, the caliper arms are mechanically connected to a
linear or rotary potentiometer such that changes in the angle of
the arms causes changes in resistance. These changes in
resistance are proportional to average borehole diameter. In
some probes, the voltage changes are converted to a varying
pulse rate or digitized downhole to eliminate or minimize cable
transmission noise. Different arm length can be used to
optimize sensitivity for the borehole-diameter range expected.

7.4, The concepts of volume of investigation and depth of
investigation are not applicable to caliper logs since it is a
surface-contact measurement.

7.5 Vertical resolution of caliper measurements is a function
of the size of the contact surface (arm tip or pad), the response
of the mechanical and electronic components, and digitizing
interval used. The theoretical limit of vertical resolution is
equal to the width of the caliper pad or tip. Selection of arm
lengths and angle, and tip diameter will affect sensitivity.
Shorter arms generally will provide more detail of the rugosity
(borehole roughness as defined by Ref. (2)) of the borehole
wall than longer arms. However, size of caliper probe and
borehole diameter may also determine arm lengths used.

7.6 Measurement resolution of typical caliper probes is 0.05
in. (0.13 cm) of borehole diameter.

7.7 A variety of caliper logging equipment is available for
geotechnical investigations. It is not practical to listall of the
sources of potentially acceptable equipment.

8. Calibration and Standardization of Caliper Logs
8.1 General:

8.1.1 National Institute of Standards and Technology
(NIST) calibration and standardization procedures do not exist
for caliper logging.

8.1.2 Caliper logs can be used in a qualitative (for example,
comparative) or quantitative (for example, borehole diameter
corrections) manner depending upon the project objectives.

8.1.3 Caliper calibration methods and frequency shall be
sufficient to meet project objectives.

8.1.3.1 Calibration and standardization should be performed
each time a caliper probe is suspected to be damaged, modified,
repaired, and at periodic intervals.

8.2 Calibration is the process of establishing values for
caliper response and is accomplished with a physical model of
a known diameter. Calibration data values related to the
physical properties (for example, borehole diameter, rough-
ness) may be recorded in units (for example, counts per
second), that can be converted to units of length (for example,
inches, millimetres, or centimetres.)

8.2.1 At least two, and preferably more, values, which
approximate the anticipated operating range, are needed to
establish a calibration curve (for example, 4- and 10-in. (10.2-
and 25.4-cm) rings) if the borehole diameter to be logged is 5
in. (12.7 cm)).

8.2.2 Physical models of measured diameter that may be
used to calibrate the caliper response may include rings or bars
made of rigid materials that are not easily deformed and resist
wear.

8.2.2.1 Calibration of caliper probes is done most accurately
in rings of different diameters.

8.2.2.2 A calibration bar is a plate that is drilled and marked
at regular intervals and machined to fit over the body of the
probe (see Fig. 4). One arm is placed in the appropriate hole for
the range to be logged.

8.2.2.3 Calibration can be checked by using casing of
measured diameter logged in the borehole.

8.3 Standardization is the process of checking logging
response to show evidence of repeatability and consistency.

8.3.1 Calibration serves as a check of standardization.
8.3.2 A representative borehole may be used to periodically

check caliper response providing the borehole environment
does not change with time. Caliper response may not repeat
exactly because the probe'may rotate, causing the arms to
follow slightly different paths within the borehole.

9. Procedure

9.1 See the Procedure section of Guide D 5753 for planning
a logging program, data formats, personnel qualifications, field
documentation, and header documentation.

9.2 Caliper specific information (for example, arm length)
should be documented.

9.3 Identify caliper logging objectives.
9.4 Select appropriate equipment to meet objectives.
9.4.1 Caliper equipment decontamination is addressed ac-

cording to project specifications (see Practice D 5088 for
non-radioactive waste sites and Practice D 5608 for low level
radioactive waste sites). Some materials commonly used for
caliper-arm lubrication may be environmentally sensitive.

9.5 Select the order in the logging sequence in which the
caliper probe is to be run (see 8.2.2.1 of Guide D 5753).
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FIG. 4 Calibration Bars for Caliper Probes (3)

9.5.1 Caliper probes are run before any probe utilizing
nuclear sources and more expensive centralized probes.

9.5.2 Caliper probes are run after any television camera and
fluid property probes are run.

9.6 Caliper operation arid calibration are checked at the start
of each borehole or at an interval consistent with project
objectives. (see the Procedure section of Guide D 5753). After
calibration, the caliper arms are closed before lowering.

*9.7 Select and document the depth reference.
9.7.1 The selected depth reference needs to be stable and

accessible (for example, top of borehole casing).
9.8 Determine and document probe zero reference point (for

example, top of probe or cablehead) and depth offset to caliper
measurement point.

9.8.1 The measurement point of a caliper is the end of
caliper arms and it changes as the arms open and close with the
sine of arm angle multiplied by length of arm. Typically, the
measurement point varies less than a few tenths of a foot (a few
centimetres).

9.8.2 The measurement point will change if the arm length
is changed.

9.9 Select horizontal and vertical scales for log display.

9.10 Select digitizing interval (or sample rate if applicable)
to meet project objectives (see 8.3.1.2 of Guide D 5753).

9.10.1 Maximum vertical resolution requires the selection
of a digitizing interval at least as small as the arm tip contact
height.

9.10.2 Typically, this interval is no larger than 0.1 ft (0.03
m) for high-resolution applications.

9.11 The caliper probe is lowered to the bottom of the
borehole.

9.11.1 Any time the caliper probe is lowered in the bore-
hole, the arms should be closed to avoid damaging equipment
or borehole.

9.11.2 Selection of probe speed while lowering is based on
knowledge of borehole depth, stability, and other conditions.

9.12 Open caliper arm(s).
9.13 Select logging speed.
9.13.1 A logging speed of approximately 15 ft (5 m) per min

is recommended for high-resolution applications. Faster log-
ging speeds may induce noise due to the caliper probe bumping
the borehole wall. Slower logging speeds will not enhance
measurement resolution for most systems.

9.14 Collect caliper data while the probe is moving up the
borehole.

9.15 When the probe reaches the top of the borehole:
9.15.1 If surface casing is present, compare and document

caliper measurement.
9.15.2 Check depth reference and document after survey

depth error (ASDE).
9.15.3 Determine if ASDE meets project objectives.
9.15.4 Typical tolerance forASDE is ±0.4 ftper 100-ft (0.4

m per 100-m) interval logged.
9.16 Selected borehole intervals should be repeated (that is,

relogged) under similar logging parameters as the initial log.
Repeat logs provide information on the stability of the caliper
equipment. The interval repeated should have enough variabil-
ity, if possible, to check repeatability and resolution.

9.16.1 Repeat logs should be compared with the original log
to ensure correct operation of the probe prior to ending a
logging event.

9.16.2 Repeat sections may not repeat exactly due to a
different orientation of the logging probe on the repeat run or
changes in the borehole between logging runs (see Section 6).

9.16.3 Close caliper arms prior to lowering the probe down
the-borehole for a repeat section.

9.17 Evaluate the field log quality and compare log with
drilling and completion information.

9.17.1 A reduction in borehole diameter over large depth
sections may be indicative of borehole deviation on three-arm
averaging caliper logs.

9.17.1.1 The magnitude of borehole deviation that causes
this effect depends upon the length of the caliper arms being
used and the strength of the tensioning spring within the
caliper. Typically, a borehole deviation of greater than 15' is
likely to produce this effect.

9.17.1.2 Converting the three-arm averaging caliper by
removing two of the caliper arms may allow a good log to be
obtained in these types of boreholes.
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9.17.2 Mud can. prevent caliper arms from opening fully,
and thick mud cake may prevent accurate measurement of
drilled diameter. Lack of caliper arm movement, especially in
the bottom of a mud drilled borehole, may be indicative of arm
sticking due to heavy mud.

9.17.2.1 If mud interferences are suspected, the borehole
may be reconditioned, the caliper probe cleaned and lubricated,
and the caliper log repeated.

9.18 Post-acquisition calibration checks may be required
(surface casing or calibration standard) to meet the objectives
of the logging program. Typical tolerances between pre- and
post-calibration are ±0.2 in. (0.5 cm).

10. Interpretation of Results

10.1 See the Log Interpretation section of Guide D 5753 for
procedures on log interpretation.

10.2 A valid caliper log is essential in the interpretation of
the logs that are affected by changes in borehole diameter,
including those logs that are labeled 'borehole compensated.' It
is not always possible to compensate logs for substantial
differences in borehole diameter.

10.2.1 Caliper logs can be analyzed individually (that is,
borehole volume).

10.2.2 Caliper logs can be analyzed as part of a suite to take
advantage of the synergistic nature of log data.

10.3 The caliper log should be depth correlated with the
other geophysical logs as the first step to interpretation. This is
especially important for logs that use the caliper data for
borehole correction and depth adjustment.

10.4 Other pertinent information, including borehole con-
struction (casing size), drilling history (hole size, drill method,
penetration rate, core loss, fluid loss, etc.), and geologic
information, should be integrated with the caliper-log data.

10.5 Interpretations based on changes in borehole diameter
may be related to changes in drilling, mud cake, mud rings,
borehole construction, lithology and structure, fractures and
solution openings, and stress-induced breakouts.

10.6 The measured borehole diameter may be significantly
different than the drilled diameterbecause of plastic formations
extruded into the borehole and friable formations enlarging the
borehole. A series of caliper logs may also show increases or
decreases in borehole diameter with time.

10.6.1 Caliper logs are useful for determining what other
logs can be made and what range of borehole diameters will be
accepted by centralizers or decentralizers.

1 i0.7 Fractures and solution openings may be obvious on a
caliper log; however, their character may not be uniquely
defined.

10.7.1 The single-arm caliper log may completely miss a
feature or indicate only a small anomaly. .

10.7.2 The three-arm averaging caliper log of a fracture
dipping at an angle such that the three arms enter the opening
at different depths will indicate three separate anomalies rather
than one.

10.8 Borehole-diameter information is essential for calcula-
tion of volumetric rate from flowmeter logs.

10.9 Caliper logs provide useful information for borehole
completion and testing.

10.9.1 Caliper logs are used to locate the optimum place-
ment of inflatable packers for borehole testing. Inflatable
packers can only form an effective seal within a specified range
of borehole diameters, and can be damaged if they are set in
rough or irregular parts of the borehole.

10.9.2 Caliper logs are used to estimate the volume of
borehole completion material (cement, gravel, etc.) needed to
fill the annular space between borehole and casing(s) or well
screen.

10.10 Caliper logs may be applied to correlate lithology
between boreholes based upon enlargements related to lithol-
ogy.

11. Report

11.1 Consult the Report section, Guide D 5753 for require-
ments of the report.

11.2 Reports presenting caliper logs shall describe the
components of the caliper logging system, the principles of the
methods used, and their limits, methods and results of calibra-
tion and standardization, and performance verification (for
example, diameter of surface casing, correlation with other
logs, repeat sections, ASDE, etc.).

11.3 Information on the software and algorithms used
should be included in the report.

11.4 Any deviations from this guide should be justified with
documentation.

11.5 Presentation of caliper logs should be designed to meet
project objectives. At a minimum, depth (y-axis) and units of
measurement (x-axis) scales should be clearly marked (see Fig.
3). There may be a difference between presentations .of data
collected in the field versus in final report. Any scale "wraps"
should be clearly marked.

11.5.1 Caliper logs are typically displayed with linear scales
in inches, millimetres, or centimetres.

12. Keywords

12.1 borehole correction; borehole diameter; borehole geo-
physics; borehole volume; caliper log; ground water; single-
arm caliper; three-arm caliper; well construction; well logging
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Designation: D 6274- 98 (Reapproved 2004)

INTERNATIONAL

Standard Guide for
Conducting Borehole Geophysical Logging - Gamma 1

This standard is issued under the fixed designation D 6274; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of lest revision. A number in parcntheses indicates the year of last rcapproval. A
superscript epsilon (e) indicates an editorial change sincc the last revision or reapproval.

.1. Scope

1.1 This guide covers the general procedures necessary to
conduct gamma, natural gamma, total count gamma, or gamma
ray (hereafter referred to as gamma) logging of boreholes,
wells, access tubes, caissons, or shafts (hereafter referred to as
boreholes) as commonly applied to geologic, engineering,
ground-water, and environmental (hereafter referred to as
geotechnical) investigations. Spectral gamma and logging
where gamma measurements are made in conjunction with a
nuclear source are excluded (for example, neutron activation
and gamma-gamma density logs). Gamma logging for minerals
or petroleum applications are excluded.

1.2 This guide defines a gamma log as a record of gamma
activity of the formation adjacent to a borehole with depth (See
Fig. 1).

1.2.1 Gamma logs are commonly used to delineate lithol-
ogy, correlate measurements made on different logging runs,
and define stratigraphic correlation between boreholes (See
Fig. 2).

1.3 This guide is restricted to gamma logging with nuclear
counters consisting of scintillation detectors (crystals coupled
with photomultiplier tubes), which are the most common
gamma measurement devices used in geotechnical applica-
tions. I

1.4 This guide provides an overview of gamma logging
including general procedures, specific documentation, calibra-
tion and standardization, and log quality and interpretation.

1.5 To obtain additional information on gamma logs, see
Section 13.

1.6 This guide is to be used in conjunction with Guide
D 5753.

1.7 Gamma logs should be collected by an operator that is
trained in geophysical logging procedures. Gamma logs should
be interpreted by a professional experienced in log analysis.

1.8 The geotechnical industry uses English or SI units. The
gamma log is typically recorded in units of counts per second
(cps) or American Petroleum Institute (API) units.

'This guide is under the jurisdiction ofASTM Committee I 1i on Soil and Rock

and is the direct responsibility of Subcommittee D18.01 on Surface and Subsurface
Clharcterization.

Current edition approved July 1, 2004. Published August 2004. Originally
approved in 1998. Last previous edition approved in 1998 as D 6274 - 98.

1.9 This guide does not purport to address all of the safety
and liabilioy problems (for example, lost or lodged probes and
equipment decontamination) associated with its use.

1.10 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safet, and health practices and determine the applica-
bility of regulatory limitations prior to use.

1.1 1 This guide offers an organized collection of informa-
tion or a series of options and does not recommend a specific
course of action. This document cannot replace education or
experience and should be used in conjunction with professional
judgment. Not all aspects of this guide may be applicable in all
circumstances. This ASTM standard is not intended to repre-
sent or replace the standard of care by which the adequacy of
a given professional service must be judged, nor should this
document be applied without consideration ofaproject's many
unique aspects. The word "Standard" in the title of this
document means only that the document has been approved
through the ASTM consensus process.

2. Referenced Documents

2.1 ASTM Standards: 2

D 653 Terminology Relating to Soil, Rock and Contained
Fluids

D 5088 Practice for Decontamination of Field Equipment
Used at Nonradioactive Waste Sites

D 5608 Practice for Decontamination of Field Equipment
Used at Low Level Radioactive Waste Sites

D 5753 Guide for Planning and Conducting Borehole Geo-
physical Logging

D 6167 Guide for Conducting Borehole Geophysical Log-
ging: Mechanical Caliper

3. Terminology

3.1 Definitions:
3.1.1 Definitions shall be in accordance with Terminology

D 653, Section 13, Ref (1), or as defined below.

For referenced ASTM standards, visit the ASTM wobsite, www.astm.org, or
contact ASTM Customer Service at servicc@astm.org. For Annual Book of ASTM
Standmxls volume information, refer to the standard's Document Summary page on
the ASTM website.

Copyright 0 ASTM Internationel, 100 DOa HarHbor Drive. P0 Box C7D0, West Consmhohocken, PA 19428-2959. United States.
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NoTE 1-This figure demonstrates how the log can be used to identify specific formations, illustrating scale wrap-around for a local gamma peak, and
showing how the contact between two formations is picked to coincide with the half-way point of the transition between the gamma activitics of thc two
formations.

FIG. 1 Example of a Gamma Log From Near the South Rim of the Grand Canyon

3.2 Definitions of Terms Specific to This Standard:
3.2.1 accuracy, n-how close measured log values ap-

proach true value. It is determined in a controlled environment.
A controlled environment represents a homogeneous sample
volume with known properties.

3.2.2 dead time, n-the time after each pulse when a second
pulse cannot be detected.

3.2.3 dead time effect, n-the inability to distinguish
closely-spaced nuclear counts leads to a significant underesti-
mation of gamma activity in high radiation environments and
is known as the "dead time effect".

3.2.4 depth of investigation, n-the radial distance from the
measurement point to a point where the predominant measured
response may be considered centered, which is not to be
confused with borehole depth (for example, distance) mea-
sured from the surface.

3.2.5 measurement resolution, n-the minimum change in
measured value that can be detected.

3.2.6 repeatability, n-the difference in magnitude of two
measurements with the same equipment and in the same
environment.
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NoTE I-From a study site showing how the gamma logs can be used to identify where beds intersect each of the individual boreholes, demonstrating
lateral continuity of the subsurface geology.

FIG. 2 Example of Gamma Logs From Two Boreholes

3.2.7 vertical resolution, n-the minimum thickness that
can be separated into distinct units.
1 3.2.8 volume of investigation, n-the volume that contrib-
utes 90 % of the measured response. It is determined by a
combination of theoretical and empirical modeling. The vol-
ume of 'investigation is non-spherical and has gradational
boundaries.

4. Summary of Guide

4.1 This guide applies to borehole gamma logging and is to
be used in conjunction with Guide D 5753.

4.2 This guide briefly describes the significance and use,
apparatus, calibration and standardization, procedures, and
reports for conducting borehole gamma logging.

5. Significance and Use
5.1 An appropriately developed, documented, and executed

guide is essential for the proper collection and application of
gamma logs. This guide is to be used in conjunction with Guide
D 5753.

52 The benefits of its use include improving selection of
gamma logging methods and equipment, gamma log quality
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and reliability, and usefulness of the gamma log data for
subsequent display and interpretation.

5.3 This guide applies to commonly used gamma logging
methods for geotechnical applications.

5.4 It is essential that personnel (see the Personnel section
of Guide D 5753) consult up-to-date textbooks and reports on
the gamma technique, application, and interpretation methods.

6. Interferences
6.1 Most extraneous effects on gamma logs are caused by

logging too flast, instrument problems, borehole conditions, and
geologic conditions.

6.2 Logging too fast can significantly degrade the quality of
gamma logs. Gamma counts originating at a given depth need

to be averaged over a time interval such that the natural
statistical variation in the rate of gamma photon emission is
negligible (see Fig.,3).

6.3 Instrument problems include electrical leakage of cable
and grounding problems, degradation of detector efficiency
attributed to loss of crystal transparency (fogging) or fractures
or breaks in the crystal, and mechanical damage causing
separation of crystal and photomultiplier tube.

6.4 Borehole conditions include changes in borehole diam-
eter (especially in the fluid-filled portion); casing type and
number; radioactive elements in drilling fluid in the borehole,
or in cement or slurry behind casing; and steel casing or cement
in the annulus around casing, and thickness of the annulus.
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NoE 1-The fluctuations in gamma activity in counts per second is shown to vary by progressively smaller amounts as the averaging period (time
constant) is increased from I to 20 s.

FIG. 3 Example of Natural Statistical Fluctuation of Gamma Counts From a Test Source of Given Strength
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6.5 Geologic conditions include high levels of radiation
which can degrade the efficiency of gamma counting through
the dead time effect, energy level of emitted gammas, forma-
tion density, and lithologic bed geometry.

7. Apparatus

7.1 A geophysical logging system has been described in the
general guide (the Apparatus section of Guide D 5753).

7.2 Gamma logs are collected with probes using scintilla-
tion detectors.

7.2.1 The most common gamma detectors are sodium io-
dide (Na-).

7.2.2 Other gamma detectors include cesium iodide (CsI)
and bismuth germanate (-BGO).

7.3 Gamma probes generate nuclear counts as pulses of
voltage that are amplified and clipped to a uniform amplitude.

7.3.1 Gamma probes used for geotechnical applications
typically can be logged inside of a 2-in. (5-cm) diameter
monitoring well.

7.4 The volume of investigation and depth of investigation
are determined by the density of the material near the probe,
which controls the average distance a gamma photon can travel
before being absorbed.

7.4.1 The volume of investigation for gamma logs is gen-
erally considered spherical with a radius of 0.5 to 1.0 ft (15 to
30 cm) from the center of the detector in typical geological
formations. The volume becomes elongated when detector
length exceeds approximately 0.5 ft (15 cm).

7.4.2 The depth of investigation for gamma logs is generally
considered to be 0.5 to 1.0 ft (15 to 30 cin).

7.5 Vertical resolution of gamma logs is determined by the
size of the volume from which gammas can reach a nuclear
detector suspended in the borehole. In typical geological
formations surrounding a fluid-filled borehole, this is a roughly
spherical volume about I to 2 ft (30 to 60 cm) in diameter.
Excessive logging speed can decrease vertical resolution.

7.6 Measurement resolution of gamma probes is determined
by the counting efficiency of the nuclear detector being used in
the probe. Typical measurement resolution is I cps.

7.7 A variety of gamma logging equipment is available for
geotechnical investigations. It is not practical to list all of the
sources of potentially acceptable equipment.

8. Calibration and Standardization of Gamma Logs

8.1 General:
8.1.1 National Institute of Standards and Technology

(NIST) calibration and standardization procedures do not exist
for gamma logging.

8.1.2 Gamma logs can be used in a qualitative (for example,
comparative) or quantitative (for example, estimating radioiso-
tope concentration) manner depending upon the project objec-
tives.

8.1.3 Gamma calibration and standardization methods and
frequency shall be sufficient to meet project objectives.

8.1.3.1 Calibration and standardization should be performed
each time a gamma probe is suspected to be damaged,
modified, repaired, and at periodic intervals.

8.2 Calibration is the process of establishing values for
gamma response associated with specific levels of radioisotope

concentration in the sampled volume and is accomplished with
a representative physical model. Calibration data values related
to the physical properties (for example, radioisotope concen-
tration) may be recorded in units (for example, cps), that can be
converted to units of radioactive element concentration (for
example, ppm Radium-226 or percent Uranium-238 equiva-
lents).

8.2.1 Calibration is performed by recording gamma log
response in cps in boreholes centered within volumes contain-
ing known homogenous concentrations of radioactivity ele-
ments.

8.2.2 Calibration volumes should be designed to contain
material as close as possible to that in the environment where
the logs are to be obtained to allow for effects such as gamma
energy level, formation density, and activity of daughter
isotopes on the calibration process.

8.3 Standardization is the process of checking logging
response to show evidence of repeatability and consistency,
and to ensure that logging probes with different detector
efficiencies measure the same amount of gamma activity in the
same formation. The response in cps of every gamma detector
is different for the same radioactive environment.

8.3.1 Calibration ensures standardization.
8.3.2 The American Petroleum. Institute maintains a bore-

hole in Houston, Texas, where two formations have been
fabricated to provide homogeneous levels of gamma activity so
that probes can be standardized on the basis of the response in
these boreholes. 1 API gamma unit is 1 /2 0 0 'h of the full scale
response in the representative shale model in this borehole (see
Guide D 5753).

8.3.3 For geotechnical applications, gamma logs should be
presented in API units for standardization.

8.3.4 A representative borehole may be used to periodically
check gamma probe response providing the borehole and
surrounding environment does not change with time or their
.effects on gamma response can be documented.

8.3.5 A small radioactive source(s) (thorium-treated lantern
mantles, small bottles of potassium chloride, laboratory radio-
active test sources, or sleeves containing natural radioisotopes
(phosphate sands, etc.)) placed over the gamma detector can be
used to check calibration if the sources have been r'elated to a
calibration facility.

8.4 Gamma log output needs to be corrected for dead time
when logging in formations with unusually large count rates,
such as uranium-rich pegmatites or phosphatic sands, and areas
contaminated with radioactive waste.

8.4.1 Dead time corrections are usually negligible under
typical logging conditions when measured gamma counts are
less than a few hundred counts per second.

8.4.2 Dead time corrections are estimated by comparing the
gamma log response under the influence of two similar
radioactive sources. The measured count rate would approxi-
mately double over that with one source when both sources are
placed in the sample volume of the logging tool. The dead time
causes the count rates to be slightly less than double. Dead time
is given by the formula:

Dead Time = to = 2(N1 + N,- N12)/(N12(NA + N,))

Corrected count rate = N* = NI(1-Nto)

(1)
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where:
NI, N2  = the count rates measured using each of the two

similar sources,
N,2 = the count rate obtained using both of the similar

sources in counts per second,
to = the dead time correction in seconds,
N = the measured count rate in a formation in counts

per second, and
N* = the count rate after correction for the dead time

effect.
to is usually found to be a few microseconds for most gamma

logging equipment.

9. Procedure

9.1 See the Procedure section of Guide D 5753 for planning
a logging program, data formats, personnel qualifications, field
documentation, and header documentation.

9.1.1 Document gamma specific information (for example,
crystal size, type, and location).

9.2 Identify gamma logging objectives. Select appropriate
equipment-to meet objectives.

9.3 Gamma logs are commonly run with other logging
measurements in combination probes for correlation purposes.
This is most often done by equipping other classes of logging
probes (electric, indication, neutron porosity, etc.) with gamma
detectors (see Fig. 4).

9.3.1 Detector location on the probe needs to be appropriate
to meet the project objectives. Long combination probe strings
with the gamma detector located'at a significant distance from
the bottom of the probe may be inappropriate. Gamma detec-
tion position on the logging probe is especially important in
shallow boreholes where over drilling the borehole is not
possible.

9.3.2 Gamma probes are usually run free-hanging where the
probe lies against one side of the borehole that is, as a mandrel.
However, gamma detectors are sometimes included with com-
bination probes that are run centralized or decentralized in the
borehole. Gamma response may be somewhat different de-
pending upon the method used (for example, free-hanging or
centralized) in a given geologic environment.

9.3.3 Gamma equipment decontamination is addressed ac-
cording to project specifications (see Practice D 5088 for
non-radioactive waste sites and Practice D 5608 for low level
radioactive waste sites).

9.4 Select when the gamma probe is to be run in the logging
sequence (see 8.2.2.1 of Guide D 5753).

9.4.1 Gamma probes are run after or in combination with
any television camera and fluid property probes to insure that
there is minimum disturbance to the borehole fluid that can
degrade those logs.

9.4.2 Gamma probes are run before any probe utilizing
nuclear sources and more expensive centralized probes to
ensure borehole stability possible.

9.4.3 Whenever possible, gamma probes should be run open
hole or through the least amount of completion material to
minimize well construction effects and to provide a base line
for comparing subsequent logs.

9.5 Gamma probe operation is typically checked before the
start of each run to insure that equipment is operating and that
nuclear counters are producing output.

9.5.1 Gamma operation may be checked by placing a small
radioactive source over the gamma detector. Common materi-
als, such as thorium-treated lantern mantles, small bottles of
potassium chloride, laboratory radioactive test sources, or
sleeves containing natural radioisotopes (phosphatic sands,
etc.), are frequently used.

9.6 Select and document the depth reference point.
9.6.1 The selected depth reference needs to be stable and

accessible (for example, top of borehole casing).
9.7 Determine and document probe zero reference point (for

example, top of probe or cablehead) and depth offset to gamma
measurement point.

9.7.1 The measurement point of the gamma logging probe is
the distance along the probe corresponding with the center of
the crystal within the logging tool; this position is not visible
unless the position is marked on the outside of the tool or the
operator has information specifying that position with respect
to a prominent reference point on the probe housing.

9.7.2 Position the probe zero reference point to the depth
reference point (ground level, top of casing, etc.) and initialize
depth recording/display systems.

9.8 Select horizontal and vertical scales for log display to
meet project objectives.

9.8.1 Preferred horizontal scale divisions are multiples of
two or five inches, such that the log value is easily determined
on the plot (for example, 0 to 100, 0 to 200, 50 to 150, etc.).

9.8.2 Preferred vertical scales are multiples of two or five,
such that depth can be easily determined on a log plot (for
example, 1/5, 1/10...1/100, etc.).

9.9 Select digitizing interval (or sample rate if applicable) to
meet project objectives (see 8.3.1.2 of Guide D 5753).

9.9.1 Digitizing interval needs to be at least as small as the
vertical resolution of the gamma probe, that is typically about
1 ft (30 cm).

9.9.2 Typically, this interval is no larger than 0.5 ft (15 cm)
to ensure that the optimum vertical resolution is achieved.

9.9.3 Even though field plots may be generated with
smoothing, the rawest (non-filtered) form of the data should be
recorded.

9.10 The gamma probe is lowered to the bottom of the
borehole.

9.10.1 Gamma counts should be monitored as the probe is
lowered because knowledge of the average count rates pro-
duced by the formation is important in determining proper
logging speed. Gamma value range is also needed to determine
proper horizontal scale and with some instrumentation, to
determine sensitivity/gain settings.

9.10.2 Selection of probe speed while lowering is based on
knowledge of borehole depth, stability, and other conditions;
tension on the measuring wheel and smoothness of probe
descent should be monitored to ensure that depth errors are not
being introduced.

9.11 Select logging speed.
9.11.1 Logging speed should be determined by the applica-

tion of the data acquired to meet project objectives.
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9.11.2 Typical gamma logging speed is approximately 20
ft/min (6 m/min), but slower speeds may be needed if forma-
tion gamma activity is low.

9.11.3 Proper logging speed is indicated by gamma logs that
show distinct beds, which correlate with other information
such as core descriptions or driller's logs, and where there is
relatively little random fluctuation within beds (see Fig. 1).

9.11.4 If the operator is concerned about whether logging
speed is affecting the quality of the gamma log, the operator
should repeat a representative section of the log (representative
of the geologic variation in the borehole) using the same speed;
if the log reproduces interpreted bed boundaries that agree with
other log and geologic data and the initial run, then the logging
speed is adequate. If there are significant changes in the
interpreted bed boundaries or if bed boundaries (lithologic
contacts) are not indicated, the operator should try logging at a
reduced speed.

9.11.5, In situations where gamma activity is extremely low,
such as in many basalts and some carbonate and quartzite
formations, the operator can estimate the maximum logging
speed from the formula:

Sf< 0.50G or S,, < 0.15G (2)

where:
= the logging speed in feet per minute,

the logging speed in metres per minute, and
G = the average measured gamma activity of the interval

or intervals of interest in counts per second.
This formula gives the logging speed 'required to ensure that

the standard nuclear statistical error is less than about 5 %. In
some situations, the available time and budget and the length of
borehole to be logged may indicate that a trade-off be made
between statistical exrrors and log resolution; an effective
trade-off for a given situation can be made by experimenting
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FIG. 5 Example of a Gamma Log From a Basalt Formation of Very Low Gamma Activity
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with repeat logging runs over representative intervals contain-
ing bed contacts (see Fig. 5).

9.12 Collect gamma log data while the probe is moving up
the borehole; data collection while logging upward ensures that
the probe is retrieved smoothly and continuously.

9.12.1 In unstable boreholes, it is sometimes advantageous
to collect data both while probe is being lowered and being
pulled up the borehole.

9.13 When the probe reaches the top of the borehole:
9.13.1 Check depth reference and document after survey

depth error (ASDE).
9.13.2 Determine if ASDE meets project objectives.
9.13.3 Typical tolerance for ASDE is ±0.4 per 100-ft

interval logged (±0.4 m. per 100-m).
9.13.4 Typical depth tolerance for repeat logs is within

0.4%.
9.14 Selected borehole intervals should be repeated (that is,

relogged) under similar logging parameters as the initial log.
Repeat logs verify that the gamma electronics are functioning
correctly, and that the logging speed (effect of nuclear statis-
tical fluctuations) is adequate for project objectives. The
interval repeated should have enough variability, if possible, to
check repeatability and resolution; also note that nuclear
statistical noise is most likely to affect intervals with relatively
low gamma count rates.

9.14.1 Repeat logs should be compared with the original log
to ensure correct operation of the probe prior to ending a
logging event.

9.14.2 Repeat sections may not repeat exactly because of
the statistical nature of nuclear activity that introduces some
random fluctuation into the measured count rate. Individual log
values should typically repeat within one standard deviation,
and the character and shape of the logs should be similar. Note
that the importance of high count rates to reduce the statistical
variations between log runs.

9.14.3 Repeat sections may not repeat exactly due to a
different orientation of the logging probe on the repeat run or
changes in the borehole between logging runs (see Section 6,
Interferences).

9.15 Evaluate the quality of field logs and compare logs
with drilling and completion information.

9.16 Gamma logs are usually smoothed by filtering (in
hardware or software) with an N-point averaging window (for

example, running average, weighted average, etc.) to minimize
the effects of statistical variation caused by radioactive decay.
The window width:

(N-1)6z (3)

where:
N = the number of points, and
Az = the digitizing interval, which should correspond with

the vertical resolution, which is typically about 1 ft
(30 cm) in most geological formations.

9.16.1 Larger filters are frequently applied to gamma logs
for presentation purposes (compression of the vertical scale);
however, this filtering generally results in loss of some log
information.

9.16.2 The rawest form of the gamma data and the filtered
data should be saved.

9.17 Post-acquisitions calibration checks may be required to
meet the objectives of the logging program to verify gamma
log standardization and dead time correction.

10. Interpretation of Results

10.1 See the Log Interpretation section of Guide D 5753 for
procedures on log interpretation.

10.2 A valid gamma log is important to establish the
distribution of lithology and bedding within a borehole for
correlation purposes, for different logs run in the same bore-
hole (see Fig. 4), and for the extrapolation of results between
boreholes (see Fig. 2).

10.2.1 Except at sites contaminated by radioactive waste,
the measured gamma photons originate from the radioactive
decay of naturally-occurring isotopes of Potassium-40 and
daughter products of Uranium-238 and Thorium-232 (see Fig.
6).10.2.2 Gamma logs can be analyzed individually (that is,

borehole lithology).
10.2.3 Gamma logs can be analyzed as part of a suite to take

advantage of the synergistic nature of log data.
10.3 The gamma log should be depth correlated with the

other geophysical logs as the first step to interpretation. This is
especially important for logs that use the gamma data for depth
adjustment

10.3.1 The gamma log data may be filtered, edited, com-
bined, and merged with other log values.

Anhydrile and gypsum

Gabbro and basalt
Coal Some lignite

Limestone and dolomite - -

Sandstone and orthoquarizile - -- -- Arkose

Caliche

Shale Red- Bentonile -Organic

Schist and gneiss
Granite and rhyolite

Potash and phosphate beds

RADIOACTIVITY INCREASES --*-
FIG. 6 Range of Relative Gamma Activity of Common Rocks
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10.3.2 Final log headers are filled out and attached to the 10.9 Gamma logs can be used to detect -the presence of
data. radioisotopes in borehole tracer studies, calibrated in units of

10.3.3 The gamma log may be plotted at different scales for radioisotope concentration to assess the degree of radioisotope
the purpose of interpreting, summarizing, and presenting the contamination at radioactive waste sites, and used to locate
final data. source rocks in natural radium and radon hazard assessment

10.4 Other pertinent information, including borehole con- studies.
struction (casing size), drilling history (hole size, drill method, 11. Report
penetration rate, core loss, fluid loss, etc.), and geologic 11.1 The Report section of Guide D 5753 should be con-
information should be integrated with the gamma log data. suited for requirements of the report.

10.4.1 Many of the borehole effects on the gamma log, such 11.2 Providers of gamma logs shall describe the compo-
as correction for attenuation of steel casing and borehole fluid, nents of the gamma logging system, the principles of the
can be normalized with empirical data to facilitate interpreta- methods used, methods and results of calibration and standard-
tion. This is especially important in comparing gamma logs ization, performance verification (repeat sections, ASDE, cor-
from boreholes logged with different completion designs. relation with other logs and key features such as bottom of steel

10.4.2 It is also possible to normalize the gamma log for casing, ctc.), and uniqueness of interpretation.
well construction if it is possible to log a similar borehole prior 11.3 Information on the software and algorithms used
to completion and again after a similar scheme, should be documented.

10.5 Gamma logs commonly are the primary indicator of 11.4 Any deviations from this guide should be documented.
geologic structure and stratigraphy to be used as a guide in 11.5 Presentation of gamma logs should be designed to meet
installing well screens, positioning cement plugs, bentonite project objectives. At a minimum, depth (y-axis) and units of
seals or packers, etc. measurement (x-axis) scales should be clearly marked. There

10.5.1 When gamma logs are used as indicators of bed may be a difference between presentations of data collected in
boundaries, ,the bed contact is usually identified as the point the field versus in the final report. Any scale "wraps" should be
where the log measures half of the total change in amplitude clearly marked (see Fig. I).
across the bed contact (see Fig. 5). 11.5.1 Gamma logs are typically displayed with linear

10.6 Gamma logs obtained for depth correlation on logging scales in counts per second or API units (see Fig. 1).
runs using different probes may not produce the same count 11.5.2 The digital data should be provided in ASCII format
rates at each depth because of differences in detector efficien- and include depth referenced gamma values and all pertinent
cies and probe designs. header and calibration information; for example, Log ASCII

appliedd tobcorrelate.Standard format (LAS).10.7 Gamma logs may be applied to corrlate lithology 11.5.3 Field plots typically are generated at the time of
between boreholes based upon the characteristic gamma activ- logging or immediately upon completion of data acquisition.
ity of specific beds or formations (See Fig. 6). Gamma logs can These plots maybe delivered in the field or may be discarded
be used to determine the continuity of lithology, strike, and dip at some point later in the project. They are not typically
of beds between boreholes, and to infer the existence of faults included in the report.

and other discontinuities. 11.5.4 Final log plots are typically generated post acquisi-
10.8 The primary application of gamma logs for geotechni- tion. They consist of the filtered and edited gamma data.

cal applications assumes a correlation between gamma activity combined and merged with logical combinations of other log
and the proportion of fine-grained material in the formation. data. Final log plots are typically plotted in an industry
The gamma log may be used to calculate a clay volume or standard format such as API format and may be included in the
percentage. This assumption is frequently not valid (for ex- report.
ample, phosphatic sands, arkosic sands, non-sedimentary en- 11.5.5 Summary log plots may be generated (typically at
vironments, areas of natural radioactive mineralization, etc.) reduced scales) to incorporate other logs, relevant data, and
and should be tested in the project area. This testing may interpretations. These plots are generally included in the report.
consist of cross plots, principal component analysis, and other
multivariate statistical techniques. The application of gamma 12. Keywords
log analysis in the estimation of clay fraction may also be 12.1 borehole geophysics; dead time correction; gamma
complicated by the presence of more than one clay type, each log; natural gamma log; nuclear statistics; radioisotope; well
of which has a distinctly different level of gamma activity, construction; well logging
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geophysical services

February 23, 2007

GEOVision Project Number 6355

Mr. Michael D. Sufaarski
MACTEC Engineering and Consulting
2801 Yorkmont Road, Ste 100
Charlotte, NC 28208

Subject: Four Electrode Wenner Resistivity Tests
South Texas Project Energy Generating Station
South Texas COL Project - MACTEC JOB NUMBER 5050-06-0496

Dear Mr. Sufnarksi:

A geophysical survey was conducted January 3, 2007 at the South Texas Project Energy
Generating Station near Bay City, Texas. The purpose of the geophysical survey was to measure
soil resistivity according to ASTM standard G57-2006. Site conditions consisted of soft clayey
soils with heavy (locations ER-901 and ER-902) or minor (locations ER-401 and ER-301)
vegetation

METHODOLOGY
Resistivity equipment used during this investigation included a MiniRes HP earth resistivity
meter coupled to 1/4- inch stainless steel electrode stakes with 20 gauge insulated copper wire. A
test resistor rated at 19.935 ohms (at 72 degrees Fahrenheit) was used to verify the MiniRes HP
was operating within calibrated levels. The MiniRes I•P operates at two selectable power levels:
"Low Power" with a 1 mA output current and 730 V peak to peak, and "High Power" with an
output current of 10 mA and 530 V peak to peak. Typically, the "High Power" setting is only
used in resistive environments or for very long arrays where soil conditions limit transmission of
current through the subsurface. The "High Power" setting increases output current; however with
a corresponding decrease in sensitivity to very low measured resistance values.

FIELD PROCEDURES
Before conducting the geophysical survey the battery level was checked on the resistivity meter
and found to be within acceptable limits. Ambient temperature and soil conditions were recorded
on the field log. Electrode spacing was pre-determined based on information provided by the
client.

A test resistor rated at 19.935 ohms was connected to the positive and negative current and
potential leads on the MiniRes HP immediately before the first sounding and immediately after
the final sounding, at each of the survey locations. The resistance value across the test resistor
and the time of the test measurement was recorded on the field log.
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Resistivity measurements (soundings) were made at four locations (ER-901, ER-902, ER-401
AND ER-301) at the selected intervals using a surveyor's measuring tape for spatial control. See
Attachment A of the MACTEC Geotechnical Data Report for surveyed locations of the four field
resistivity test locations.

Resistivity measurements at ten electrode spacings were made on each line. For each resistivity
meaurement, four stainless steel electrodes were placed at equal distances (a spacing) in a straight
line. A current was applied from the outer electrodes, and a potential reading (voltage) was
measured across the inner electrodes. The MiniRes HP displays the resistance value, which was
recorded along with the a spacing on a field data sheet and later transferred to a spreadsheet.
Two or more measurements were recorded at each station for quality control. If there was
significant variation between the first and second measurements the control leads, electrode cable
and electrode coupling were field checked to ensure proper survey conditions. After each
measurement, the electrodes were moved to the next a spacing and another set of measurements
was taken. Due to conductive soil conditions, the instrument was operated at the lower power
setting. Measurements were also taken at the higher output power setting, but conductive soil
conditions limited the usefulness of data recorded at that power setting. Measurements labeled
"NA" on the attached Tables 1-4 indicate readings recorded with the instrument at "High Power",
outside the sensitivity range for that power setting.

DATA REDUCTION
Six spreadsheets were generated from the collected resistivity data. Probe spacing (a) and
resistance reading (AV/I), were entered for each resistivity measurement. A generalized form of
the four-electrode array is shown in Figure 1.

I
I I

SR1 R

+C +P -P -C
R,

Figure 1: The generalized.form of the four electrode array

When the material upon which the current is induced is uniform, the resistivity calculated will be
constant independent of electrode configuration. However, in a field investigation where
subsurface heterogeneities exist, the calculated resistivity values will vary with electrode array.
This calculated resistivity is referred to as apparent resistivity (p.), and can be calculated using
the relationship:

2nAV
P = -- 1 1 ( 1 1 )

SR3 R4 R) R2
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For the Wenner array, which was used during this investigation, where Ri = R4 ; R3 = R2 and Ri
2Ra = 2a, it can be shown that the formula for calculated apparent resistivity can be reduced to the
following form:

RESULTS
Data collected from the four Wenner resistivity arrays are attached as Tables 1-4. Electrode a
spacing was converted to meters in order to provide an average soil resistivity in ohm-meters.
According to ASTM Standard G57-2006, data is also presented in the ohm-centimeter unit.
Measurements labeled "NA" on the attached Tables 1-4 indicate readings recorded with the
instrument at '"High Power", outside the sensitivity range for that power setting.

All completed data processing forms are retained in project files. All files generated during the
processing sequence were archived on CD-ROM.

SUMMARY
Four-electrode soil resistivity measurements were made at the South Texas Project Energy
Generating Station according to ASTM standard G57-2006. Soil and rock resistivity values were
made at four locations, using electrode spacings determined by the client. Field measurements
and calculated values were consistent and repeatable at all locations, as summarized in Tables 1-
4.

If you have any questions concerning this investigation, please call us at 951-549-1234.

Sincerely,
GEO Vision Geophysical Services

Submitted by: Reviewed and Approved by:
JB Shawver Antony J. Martin
Senior Project Geophysicist Technical Director

Attachments:

Table 1: Resistivity Soundings ER-901
Table 2: Resistivity Soundings ER-902
Table 3: Resistivity Soundings ER-401
Table 4: Resistivity Soundings ER-301
Applied Technical Services, Incorporated Certificate of Calibration
Applied Technical Services, Incorporated Calibration Data Sheet
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

TABLE 1 ELECTRICAL RESISTIVITY SOUNDING ER-901
Job Number 6533 Date 3-Jan-07
19.935 ohm Test Resistor Reading

Project 5050-06-0496
February 26, 2007

lgPg5 nhm ait oin1 1. 0q oqq hm •t i119

A-Spacing Resistance Geometric Calculated Converted Calculated to Repeat Repeat Repeat Repeat
Reading Multiplier Magnitude Magnitude Ohm-cm Resistance Magnitude Conversionc

Ohm-cm
[ft.] [Ohm] [2(pi)A] [Ohm-ft.] [Ohm-m] [Ohm-cm] [Ohm] [Ohm-ft.] [Ohm-m] [Ohm-cm]
3.0 1.340 18.850 25.258 7.699 769.876 1.300 24.504 7.469 746.9
5.0 0.671 31.416 21.080 6.425 642.521 0.700 21.991 6.703 670.3
7.5 0.364 47.124 17.153 5.228 522.826 0.400 18.850 5.745 574.5
10.0 0.259 62.832 16.273 4.960 496.015 0.300 18.850 5.745 574.5
15.0 0.177 94.248 16.682 5.085 508.463 0.200 18.850 5.745 574.5
30.0 0.130 - 188.496 24.504 7.469 746.895 0.100 18.850 5.745 574.5
50.0 0.098 314.159 30.788 9.384 938.406 0.100 31.416 9.576 957.6
100.0 0.060 628.319 37.699 11.491 1149.069 0.100 62.832 19.151 1915.1
200.0 0.034 1256.637 42.726 13.023 1302.278 NA NA NA NA
300.0 0.023 1884.956 43.354 13.214 1321.429 NA NA NA NA

TABLE 2 ELECTRICAL RESISTIVITY SOUNDING ER-902
Job Number 6355 Date 3-Jan-07
19.935 ohm Test Resistor Reading
19.930 ohm at 1240 19.931 ohm at 1316

A-Spacing Resistance Geometric Calculated Converted Calculated to Repeat Repeat Repeat RepeatA-Spaing . Calculation to
Reading Multiplier Magnitude Magnitude Ohm-cm Resistance Magnitude Conversion Ohm-cm

[ft.] [Ohm] [2(pi)A] [Ohm-ft.] [Ohm-mi [Ohm-cm] [Ohm] [Ohm-ft.] [Ohm-m] [Ohm-cm]
3.0 1.130 18.850 21.300 6.492 649.224 1.100 20.735 6.320 632.0
5.0 0.616 31.416 19.352 5.899 589.855 0.600 18.850 5.745 574.5
7.5 0.339 47.124 15.975 4.869 486.918 0.300 14.137 4.309 430.9
10.0 •r 0.258 62.832 16.211 4.941 494.100 0.300 18.850 5.745 574.5
15.0 0.178 94.248 16.776 5.113 511.336 0.200 18.850 5.745 574.5
30.0 0.128 188.496 24.127 7.354 735.404 0.100 18.850 5.745 574.5
50.0 0.096 314.159 30.159 9.193 919.255 0.100 31.416 9.576 957.6
100.0 0.055 628.319 34.558 10.533 1053.313 0.100 62.832 19.151 1915.1
200.0 0.033 1256.637 41.469 12.640 1263.976 NA NA NA NA
300.0 0.022 1884.956 41.469 12.640 1263.976 NA, NA NA NA
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MACTEC Engineering and Consulting, Inc.
STP COL Geotechnical Data Report Attachment E

TABLE 3 ELECTRICAL RESISTIVITY SOUNDING ER-401
Job Number 6533 Date 3-Jan-07
19.935 ohm Test Resistor Reading

Project 5050-06-0496
February 26, 2007

19 .930 nhm Rit 1444 19 930 ohm at 1521
Resistance Geometric Calculated Converted Calculated to Repeat Repeat Repeat Repeat

A-Spacing Reading Multiplier Magnitude Magnitude Ohm-cm Resistance Magnitude Conversion Calculation to
Ohm-cm

[ft.] [Ohm] [2(pi)A] [Ohm-ft.] [Ohm-m] [Ohm-cm] [Ohm] [Ohm-ft.] [Ohm-m] [Ohm-cm]
3.0 1.222 18.850 23.034 7.021 702.081 1.200 22.619 6.894 689.4
5.0 0.688 31.416 21.614 6.588 658.800 0.700 21.991 6.703 670.3
7.5 0.423 47.124 19.933 6.076 607.570 0.400 18.850 5.745 574.5
10.0 0.315 62.832 19.792 6.033 603.261 0.300 18.850 5.745 574.5
15.0 0.215 94.248 20.263 6.176 617.625 0.200 18.850 5.745 574.5
30.0 0.137 188.496 25.824 7.871 787.112 0.100 18.850 5.745 574.5
50.0 0.101 314.159 31.730 9.671 967.133 0.100 31.416 9.576 957.6
100.0 0.061 628.319 38.327 11.682 1168.220 0.100 62.832 19.151 1915.1
200.0 0.032 1256.637 40.212 12.257 1225.674 NA NA NA NA
300.0 0.023 1884.956 43.354 13.214 1321.429 NA NA NA NA

TABLE 4 ELECTRICAL RESISTIVITY SOUNDING ER-301
Job Number 6533 Date 3-Jan-07
19.935 ohm Test Resistor Reading
19.93 ohm at 1554 19.93 ohm at 1630

Resistance Geometric Calculated Converted Calculated to Repeat Repeat Repeat Repeat
A-Spacing Reading Multiplier Magnitude Magnitude Ohm-cm Resistance Magnitude Conversion Calculation to

Ohm-cm

[ft.] [Ohm] [2(pi)A] [Ohm-ft.] [Ohm-m] [Ohm-cm] [Ohm] [Ohm-ft.] [Ohm-m] [Ohm-cm]
3.0 2.011 18.850 37.906 11.554 1155.389 2.000 37.699 11.491 1149.1
5.0 1.135 31.416 35.657 10.868 1086.828 1.100 34.558 10.533 1053.3
7.5 0.708 47.124 33.364 10.169 1016.926 0.700 32.987 10.054 1005.4
10.0 0.269 62.832 16.902 5.152 515.166 0.300 18.850 5.745 574.5
15.0 0.178 94.248 16.776 5.113 511.336 0.200 18.850 5.745 574.5
30.0 0.141 188.496 26.578 8.101 810.094 0.100 18.850 5.745 574.5
50.0 0.110 314.159 34.558 10.533 1053.313 0.100 31.416 9.576 957.6
100.0 0.062 628.319 38.956 11.874 1187.371 0.100 62.832 19.151 1915.1
200.0 0.035 1256.637 43.982 13.406 1340.580 NA NA NA NA
300.0 0.024 1884.956 45.239 13.789 1378.883 NA NA NA NA
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n nd Consulting, Inc. Project 5050-06-0496
n;V1•Iq¶iT@1R3AL SERVICES, 1NCORR3%-7'

C ~m 1280 Field Parkay, Maretta, GA 30066 (770) 514-3288

7CERTIFICATE OF CALIBRATION

ATS Reference No.: M502064-1 Date: October.24, 2006 Page I of 2

Purchase Order: 66252

MACTEC Engr. & Consult.

396 PlastersAvenue, N.E.

Atlanta, GA 30324

Test Instrument: Low Resistivity Meter Manufacturer: :LRI

Model No: Unknown Asset No.: 107 Serial No; 107

Status When ReceiVed: IN TOLERANCE. _ Location: In-Lab

Calibration Environmental Conditions: Temperature: 70 'F Relative Humidity: 40 %

Date of Calibration: . July 10, 2006 Calibration Due: July 10, 2007

This certificate, atteststht. the calibration was performed in compliampe with ANS!/NCSL2.540-1 ind ISO/iEC 17025
and is traceable to the National institute of Standards and .Technology. Applied Technical Servizes,.Inc., certifies that
the above named instrument has been calibrated by comparison standards traceable to the National Institute of Standards
.and Technology through the following test numbers and is certified-and returned:within required loleran•e/accuracy,
Master ShuatBox Due: February 25, 2007 Trace: 02014

Jt

Calibrated by: John O'toole
Senior.Calibration Technician

ATS 500, 6-03

Tids certificate shall'not be reproducedi, except in full, without wiltelt
approval otApplied Technical Services, ilt.

CERT. #I B88-03
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chniAIt V.PNICAL SERVICESI ~D

1280 Field Parkway, Marietta, Georgia 30066 (770) 514-3288 Fax (678)81.9.1055

CALIBRATION DATA SHEET Page 2 of 2
Customer: MACTEC Engr. &Consult.. Atlanta Purchase Order No.: 66252
Item Name: Low Resistivity Meter Asset No.: 107 ATS Reference No.: M502064-1
Manufacturer: LRJ. ModelNo.: Unknown Proe. No.: 1032 Rev.: 1
Serial. No.: 107 Calibration Date: 07-10-06 Calibration Due Date: 07-10-07

Reason For Service: [ Initial Calibration El DueF.For Calibration Rl Repair and Calibration

Equipment Used:

Calibrated By:

ATS-020 14 Due:

Due:

Due:

Due:

Due:

Johin oi'hooi

02-25-07 GduldlineMaster Shunt Box

Customer Instrument Under Test
UNCERTAiNTY RANGE ATS.STANDARD TOLERANCE AS-FOUND AS CALIBRATED(SEE NOTE) .EADING READJNG

+.01 Auto :1.000 .92 to :1.108 10 :1.0
Auto. 10,000 9.65 to 10:35. 10.0 1:0.0

± .01 Auto . 100.000 96.95 to 103.05 1,00.1 j001
*.0l Auto 1000,000 965 to 1035 1000.1. 1000.1

1 .01 Cal resistor 19 Ohnis As Found data oniy 19.939 .1.9.939

' Indicates out.of tolerance:readings.

Remarks: Measurement Uncertainty reported at coverage factor K =2 or95% confidence level.
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