APPENDIX A

CITY OF PASADENA WELL PERMIT PACKAGE
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WELL PERMIT APPLICATION s

NON-PRODUCTION WELLS
WATER & SEWAGE / MOUNTAIN & RURAL PROGRAMS - ENVIRONMENTAL HEALTH DIVISION

DATE:
5050 COMMERCE DRIVE, BALDWIN PARK. CA 91706 (626) 430-5380 FAX (626) 813-3016
X NEW WELL CONSTRUCTION X MONITORING HEAT EXCHANGE
RECONSTRUCTION OR RENOVATION CATHODIC OTHER ( Specify) :
DECOMMISSIONING INJECTION
___ OTHER: EXTRACTION

g | STEAPPRES 225 — 349 W Mountain St. “ Pasadena zpcons 91103
% Township Range Section Map Bock Page/ Gnd G5 / G2
£ | NO. OF WELLS IN EACH PARCEL: 1 Attach site map with well locations
| memis= e (4" diameter low-carbon steel | | Comem Battelle
E - - - Contact Person DaVld C|€‘Xt0n 5
s | Simhaen”™ | Volclay grout or equivalent e 505 King Avenue =
E Dapth of Sanatary . . - City , State Zip COIumbusy OH 43201 3
£ | AmularSeal To be determined in the field i :
- Telephone 760'476'9144

smwerceme | Volclay grout or equivalent

TF WELL AND GEOLOGIC CONDITIONS ENCOUNTERED IN THE FIELD ARE
FOUND TO DIFFER FROM THE $COPE OF WORK PRESENTED TO THIS OFFICE,
Well Owner NASA WORK PLAN MODIFICATIONS MAY BE REQUIRED
Adiress 4800 Oak Grove Drive

Pasadena, CA 91109

City / Zip Code

DISPOSITION OF PEEMIT { Department Use Only)
THIS PERMIT IS CONSIDERED COMPLETE WHEN THE WORK PLAN IS
APPROVED AND WHEN THE WELL COMPLETION LOG IS RECEIVED. NO WELL

well, perforations in the casing, and any other data deemed necessary by
County Environmental Health Division.

Applicant’s Signature

Applicant Name: (FRINT)
Telephone:

=
2
£
£
= CONSTRUCTION OR DECOMMISSIONING CAN BE INITIATED WITHOUT THE
£ | Telephone O] =
P B 818-393-6683 WORK PLAN APPROVAL FROM THIS DEPARTMENT.
= | et Dt WDC Exploration and Wells N ORK PLAN APPROVAL
=] . 5 -] i 1 .,
u-: Address 5566 ArrOW nghway Thiz Approval is Valid for 180 Days
L : Dat REHS
g | Ciy/Zip Code Montclair, CA 91763 =

C-57 License No. 283326 Conditions

Telephons 800-974'2769

Well Depth H

log / racords Not Applicable

o | Methed of Well
2z | Asseszment
=
=1
& | Depth and Number of
2 | Perforations
g
< | Type of Perforatar
2 | Size of Parforations
=
=1
!; Type and Amount of

Sealant

Mathed of Upper Seal

Prassure Application
I hereby agree to comply in every respect with all the regulations of the
County Environmental Health Division and with all ordinances and laws of
the County of Los Angeles and the State of California pertaining to well i _ 3
construction, reconstruction and decommissioning. Upon completion of the L IR
well and within thirty days thereafter, I will furnish the Environmental
Health office with a completion log of the well giving date drilled, depth of the b I

ate ol y

PERMIT ISSUED
The well log must be submitted to this Department prior to issuance of the final approval

Date REHS

TEAGEE-A
H-13 (Rev. D1/2001,




Figure 4-1. Proposed Monitoring Well Location
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GROUND SURFACE

/ TRAFFIC BOX

e, MONUMENT COVER
with lock

CONCRETE

<+ CONDUCTOR PIPE
16" diameter steel

VOLCLAY GROUT (or equivalent)

14' minimum (typical) § |

o

SEAMLESS BLANK CASING
4" diameter low-carbon steel

14 |

14 31 ]

14}

~ MM

B
AR

14' 3|

————+
12.25 inches
Boring Diameter

Total depth anticipated to be 1000'.
Actual depth will depend on the depth
that bedrock is encountered.

WELL SCREEN 4" diameter,
0.010-inch slot, wire-wrapped
stainless-steel screen, 10' long

SAND PACK
RMC Lonestar No. 2/16 sand
or equivalent

BENTONITE SEAL

1:1 granular
bentonite to sand mixture

Not to scale

Figure6-5

Design of Typical Deep
Multi-Port Groundwater
Manitoring Wel!



CLEXTOND
Text Box
Total depth anticipated to be 1000'.  Actual depth will depend on the depth that bedrock is encountered.
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> - for measuring fluid pressures,
collecting fluid samples,
and hydraulic-conductivity testing.
Secondary Zone
- used to measure fluid pressures
for QA testing.
Actual depths for Westbay equipment will Figure 6-6
be determined in the field based on the
presence and location of sandy lithologies
measured using geophysical methods. gys“tz]:la:n’:l:ﬁ::g:
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Text Box
Actual depths for Westbay equipment will be determined in the field based on the presence and location of sandy lithologies measured using geophysical methods.


APPENDIX B

MW-25 BORING/WELL CONSTRUCTION LOG AND MP CASING CONSTRUCTION
DETAILS



N
A% Baﬂe“e NASA/JPL BORING LOG

D/ T\G
e D AND WELL CONSTRUCTION - JPL-MW-25
. .. Putting Technology To Work
Borehole Location: JSPL-MW-25 Sampler Type: Grab Sample from Shaker Screen | Coordinates (NAD 83/NAVD 88) Northing: 1,882,639.52
Project Location: NASA Jet Propulsion Lab Boring Diameter: 12 1/4” Surf Elevation: Easting: 6.514.027.89
Project #: G486048 Drilling Method: Mud Rotary urtace ievation. ) M as !ng.D, . | . led:
Geologist: D. Conner Drill Rig: Speedstar 50K Borehole Abandoned: onitoring Device Installed:
Drilling Contractor: WDC Exploration & Wellsl Hammer Type: Casing Hammer Yes No X Yes X No
Driller: Alberto Vega Date: 09/20/04 - 09/24/04 Method: N/A Type: Westbay Multi-Port
Reviewed by: David Clexton R.G. #7350 Total Depth: 815’ bgs Monitoring System
Depth (838 o §
(feet bgs) & € Sample description Comments 2 Well Completion
n @ -
\%J a ° .
Asphalt Surface (4 inches thick). T - - | - «—Surface seal:
P ( ) el N bgs Concrete
C SM | Silty SAND: reddish brown, dry, medium I T °
v den_se, fine- to medium-grained SAND, some coarse- I ‘i S Bentonite Seal:
grained SAND, some gravel, some granitic cobbles. {[[{[FS22k~4=~1  1:1 granular
l -&:"/\-s:-‘[\ré‘— bentonite to sand
;J; F;J: P,‘J: mixture
10 As above. ‘.,,\i, ~\‘., 3-335' bgs
SVISVIS
SIS
S BRSSY
<N AT
P b
ECh e
SRS
45 As above. ! ‘{I,\ ,\,‘{
A \1\\ r IJ\\".
- ¢=¥sd  Well Casing:
‘\: ",\ ‘,\,\: 4” Diameter
;|: hil > hbtt Low-Carbon
1| DY RDA Steel Casin
foYa 2 SN = [¢]
26 As above. I :,"\l‘J:, ‘I\\I':" 0 - 355 bgs
1EOLIZD I
S SR
SIS
YNNG
PAIZOLIRD
. . ) . b S TANITN Y
20 75% med|u.m-gra|ned, 25% fine-grained, trace | ‘{I;\Tf ,\,‘{
coarse-grained SAND. SIS
A (\/: ;\’v
<N AT
Cd e
S
an__|GM| COBBLES with SAND: 70% medium-grained SAND, 30% Moderate rig chatter. -{,‘\ \‘-{
oY coarse-grained SAND, trace silt, 29-46’ bgs (cobbles). It \r‘\\'r \',J«‘
b 2 1
o | M \,: :\\‘
SN e
T SRR RSt
|17, ‘; ! 4_" ¢ "u
oL 60% medium-grained, some coarse-grained SAND, Heavy rig chatter. i ‘.),:\i) *\\-\44
oI fine gravel up to 10mm long, trace silt. §11 XU
NHEEIZOD IR
|.' | NEEANTTANV
NS
".\’\ NN VAT
b { [P 1202 220
40 80% coarse-grained SAND, 20% fine-grained SAND I -(,;\;-5 7\,-:
subangular to angular, grains up to 5mm long, trace silt. NN ff\“ !
1] SRS
W< N I\f-:‘
P b
o hIRDe
1t *,;: DY
AL LIFS N Ar
- \?\\l'\ \IJ\,\\T.
sM | Silty SAND: coarse- to medium-grained SAND; angular to Decrease in rig chatter. f)’; :\’;‘
angular, some cobbles. ';"I\ ‘;\,\’
Jisil
: . : SIS
50 Flng- to medium-grained SAND, some coarse- Low rig chatter; easier drilling. | >l\,:, S ‘,\\, >4
grained. PONEOIRL
1 SN
R
YNNG
PAIZOLIRD
b S TANITN Y
oo As above. AT
1 CSAR CS XY
PALTIPAN T IPA}
S BRSSY
L , 1| I\f-:‘
Increase in rig chatter (59 - 61 I "llf ‘P‘T
Occassional cobbles. bgs). f\’; ;\'\‘
60 XN A=/

JPL-MW-25.CDR




% Battelle

. .. Putting Technology To Work

NASA/JPL BORING LOG

AND WELL CONSTRUCTION - JPL-MW-25

Eoreholl(_a Location’\:lAJsPAL:JMV\lé;25 | Lab SamplelgType: Gralz]gawie from Shaker Screen | Coordinates (NAD 83/NAVD 88) Northing: 1,882,639.52
roject Location: et Propulsion La oring Diameter: ! Surface Elevation: Easting: 6.514.027.89
Project #: G486048 Drilling Method: Mud Rotary - Monitori g.D, L | : lled:
Geologist: D. Conner Drill Rig: Speedstar 50K Borehole Abandoned: onitoring Device Installed:
Drilling Contractor: WDC Exploration & Wellsl Hammer Type: Casing Hammer Yes No X Yes X No
Driller: Alberto Vega Date: 09/20/04 - 09/24/04 Method: N/A Type: Westbay Multi-Port
Reviewed by: David Clexton R.G. #7350 Total Depth: 815’ bgs Monitoring System
Depth (08 3
(feet%gs) § 12: Sample description Comments ;3: Well Completion
£ 5
60 SM [Silty SAND: coarse- to medium-grained SAND; angular to fevd VIS
subangular, some cobbles. Low rig chatter and easier fJ)—' —'(J:
o e SO
Some fine-grained SAND, trace gravel. drilling (61 - 66’ bgs). }h\ N \'\'}‘
(\l—'(\-d—,\,\u
65 SIS
GM | COBBLES with Silty SAND: fine- to medium-grained, some Increased rig chatter at 66’ bgs. SIS Bentonite Seal:
coarse-grained SAND, some gravel. )’;\\,‘;\;' 1:1 granular
i -&,"1\ s,-‘;\,‘f— bentonite to sand
I NS N H
|| SIS I
10 Some gravel and cobbles. A< ardipnre
s
| AR
FLN AT
-: s’ \I\ |'\'~>
'.‘ .’\‘f\—l _" ,\‘4
75 70% coarse-grained SAND, 20% medium-grained, 10% Heawy rig chatter LIES \‘-{
fine-grained, angular to subangular, some cobbles and yng ’ L 3 \r‘\\'\ \'\'«P
gravel. - 'v_—' :’fv 4’ Diameter
PN (AYY Low-Carbon
iSCOSi S Steel Casin
Viscosity: 41seconds |\ AT AN 0-355b 9
80— SM | Silty SAND: 60% fine- to medium-grained SAND, Weight: 8.9 Ibs/ft’ P AT AT ) gs
some coarse-grained. Sand: 0.8% IRNhRL T
S AR
SIS
e ” Ld
GM | Gravel with Silty SAND: coarse-grained SAND, some fine-to Moderate ria chatter | ;|>‘ P;|:' 0
or medium-grained SAND, angular to subangular. 9 . LIRSV RNy
b inri ’ I :’ \l:,:’ "\\':’
60% medium-to coarse-grained SAND, some gravel. Increase in rig chatter at 86 bgs| f, QORI IR
HESy e
FIR I AR b
11 17 ‘:—l _" ‘. ‘4
90 As above (3
Y ’ r \>\l\ ‘,\,\>
(OIS
S [
B
— —_ r 1 - - L
| _ 70% medium- to coarse-grained SAND, 30% fine- '-),* Y \-\q
95 ; ‘ IR
| _ grained SAND and some silt. £ CEAI DA NN
IO TER
b | \f_\\d -\ N
— ] ’ \> \l\ ~ ‘I\,\’
11 CAIZOLRD
— — i o _‘,’:i\,’:\_;‘
—100— Gravel up to 15mm long. Moderate rig chatter. I ‘,'\l:' SIS
— PRSI 120 00
- —] 1111 $5¢ NS
L -(,i\ 1\-<‘
— ] 4 [[~2) N 3 \L’
— - ¢ /J;—l _"\,\‘4
L — 1N ™=
105 As above. UIHS A s
7] 1| AOIERERA
] 11 RSO
— ] S
— — k ~>l:\\,d:\>¢
—110 As above. Increased rig chatter. I RO
L IO R
\f_\\d -\ N
1 KRN K
DRSSV ATLS
I N ANGT NN
11 ERIZVERD
\/:\\f:\\a
145 As above. < artaTe
LSRN TS IOy
AP aew o
T | 7~ =y
7 1™ ™ -
| ;’\1‘ s
HiEChHENRL
X -\ N
490 RS D=
TZU
JPL-MW-25.CDR




2% NASA/JPL BORING LOG
K Battelle AND WELL CONSTRUCTION - JPL-MW-25

. .. Putting Technology To Work

Borehole Location: JSPL-MW-25 Sampler Type: Grab Sample from Shaker Screen | Coordinates (NAD 83/NAVD 88) Northing: 1,882,639.52
Project Location: NASA Jet Propulsion Lab | Boring Diameter: 12 1/4” tion: Easting: 6.514.027.89
Project #: G486048 Drilling Method: Mud Rotary Surface Elevation: ) M .Etls !ng.D, - | t led:
Geologist: D. Conner Drill Rig: Speedstar 50K Borehole Abandoned: onitoring Device Installed:
Drilling Contractor: WDC Exploration & Wells| Hammer Type: Casing Hammer Yes No X Yes X No
Driller: Alberto Vega Date: 09/20/04 - 09/24/04 Method: N/A Type: Westbay Multi-Port
Reviewed by: David Clexton R.G. #7350 Total Depth: 815’ bgs Monitoring System
Depth (08 H
(feet%gs) § é Sample description Comments ] Well Completion
> 3
2]
120 GM | COBBLES with Silty SAND: 80% medium- to coarse-grained | Moderate to moderately heavy [H{fsay  Veer]
SAND, 20% fine-grained SAND. rig chatter. D 1
T e
AR
OO
195 As above. TS
tl _;"Q l\;{,\ ,\;" Bentonite Seal:
1 DIV 1:1 granular
L[ s,'/\ L /\Af #— bentonite to sand
;|>‘ ,‘;|:' >y mixture
- SIAVISLY] 3-335 b
136 Gravel and sparse cobbles. Less rig chatter. AT g8
P
s 55
Gravelly SAND: 60% coarse-grained SAND, 40% fine- i ' :Q'\ Vd>
to medium-grained SAND. COLERERA
47 ‘/['\ ~\"’
o0 \,‘l ‘I s
SM | Silty SAND: fine- to medium-grained SAND, [(>7 1 hint o~
some coarse-grained SAND, well graded, ‘_‘,;:\ =LY ﬁOV?IaCZre;g:ﬁ
some grains 5-6mm long. X O - (
isq], o Steel Casing
57205 vs] 0- 355 bgs
140 As above. s AT AATS
ISR LS N
12z IL
i :\,f::\,d:\-\,d
SIS
~ Nat b aw
PAIZOLIRD
b S TANITN Y
HE 60% medium- to coarse-grained SAND, 40% fine- &P prdapare
grained SAND; angular to subangular. NPT
1| SRS,
A ‘él\,: :;:rii
~ ~
e
456 As above. Low to moderate rig chatter. SN MR
{RChIERG
L\,/: :\-\,4
sy s
12,
- — (\/:(\‘;\v
L 155—{  |As above. FS ArSIATed
ISR LS N
| —] M IZLERA
| — ,‘\f:\\a:\\g
TR
] | CREC TG
— ] 75% medium- to coarse-grained SAND, 25% fine- | L)’: 1)’:\_;‘
—160 grained SAND, well graded. :,'\l:l:, s
— —— - - 1S
| _| Gm|COBBLES with Silty SAND: 80% medium- to coarse-grained Increase in rig chatter and rig | .’v:—' ERENY
SAND, 20% fine-grained SAND. shaking PN AT
| —] : NISAR R
I il OIRG
165— As above. SN e
165 JHSV s
B ] 4 ,J;—' _’(J:
- R i
- S S
20 - cuttings: 70% fine-grai 11192 9¥ 299
170 COBBLES and BOULD!ERS, cuttings: 70% fine-grained Heavy rig chatter, drill bit i >l,\, AT
SAND, 30% coarse-grained SAND. advancing slowly through rock. 1] .;G F)\:‘ 0
n_-\/,:\l\z :\\-.\/
T RXNRT AR
~ N NN
PAIZOLIRD
\/:\\f:\\a
175 60% coarse-grained SAND, 40% fine- to K ‘él\,\ré ‘,\,‘{
medium-grained SAND, angular to subangular. s s
1 S5
HESY AT
IPE 122
10N oS B=s
TOUOU

JPL-MW-25.CDR




No
Type: Westbay Multi-Port

Monitoring System

Easting: 6,514,027.89

Monitoring Device Installed:

Yes X

No X

NASA/JPL BORING LOG
AND WELL CONSTRUCTION - JPL-MW-25

Coordinates (NAD 83/NAVD 88) Northing: 1,882,639.52

Surface Elevation:

Borehole Abandoned:

Yes
Method: N/A

12 1/4”

Drilling Method: Mud Rotary

Sampler Type: Grab Sample from Shaker Screen
Drill Rig: Speedstar 50K

Boring Diameter:

Hammer Type: Casing Hammer
Date: 09/20/04 - 09/24/04

Total Depth: 815’ bgs

. Putting Technology To Work
Drilling Contractor: WDC Exploration & Wells|

Project Location: NASA Jet Propulsion Lab
Driller: Alberto Vega

Project #: G486048

Geologist: D. Conner
Reviewed by: David Clexton R.G. #7350

Borehole Location: JPL-MW-25
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N
A% Baﬂe“e NASA/JPL BORING LOG

T D AND WELL CONSTRUCTION — JPL-MW-25
. .. Putting Technology To Work
Borehole Location: JSPL-MW-25 Sampler Type: Grab Sample from Shaker Screen | Coordinates (NAD 83/NAVD 88) Northing: 1,882,639.52
Project Location: NASA Jet Propulsion Lab Boring Diameter: 12 1/4” Surface Elevation: Easting: 6.514.027.89
Project #: G486048 Drilling Method: Mud Rotary urta s Monitori g'D‘ . | t lled:
Geologist: D. Conner Drill Rig: Speedstar 50K Borehole Abandoned: onitoring Device Installed:
Drilling Contractor: WDC Exploration & Wellsl Hammer Type: Casing Hammer Yes No X Yes X No
Driller: Alberto Vega Date: 09/20/04 - 09/24/04 Method: N/A Type: Westbay Multi-Port
Reviewed by: David Clexton R.G. #7350 Total Depth: 815’ bgs Monitoring System
Depth |8 B
(feet bgs) ? € Sample description Comments 2 Well Completion
o} % =
_240 K X X X ESYA TS
SM | Silty SAND: fine- to medium-grained; angular to subangular, ;’h\,\ l,\;".
some sporadic COBBLES. I ;)’: Y
SR
N
SV
245 As above. AR .
INNhRI Bentonite Seal:
RSNy 1:1 granular
i s,"/\ \,-‘[\,t— bentonite to sand
WMWY mixture
- Ly7SyeNy] 32335 bgs
ZOU . . . IRV RN GRS
GM | COBBLES with silty SAND: 70% medium to coarse- . F[TTa2 Y 82 s
grained SAND, 30% fine-grained SAND; angular to Moderate rig chatter. th (\‘3:! / l*:k«‘.
subangular. HPS/ N AT
P YRR b
[ L /J;—l _"\,\‘4
255 80% medium- to coarse-grained SAND and fine gravel, T 7\-<
20% fine-grained SAND. i1 AN
A ks7 €=ad 4 Diameter
SN A4 Low-Carbon
L }1;‘ 3 I Steel Casing
£ - - P s
260 60% coarse-grained SAND, 30% fine gravel, 10% [|HEzSk7syz]  0-3557bgs
fine-grained SAND; angular to subangular 11 R IR
M IZLERA
gravel. LS 2ok S o
q |17 -\,,/\-\, I\f-\,
1 CSARSA RS
PE )
265 As above. (1 "{I;\T; \7\'-{
s 2w M
i1 SEAR DY
25 S
q |17 s’ \I\ |'\'~>
LI PA M e
L *,;: DY
270 L~ -
Z19 As above. Moderate rig chatter. N RS
AR Fas
1120 1 /1]
'-\,/: :\-\,4
SIS
S A
| ] (I Y
L2751 gm | Silty SAND: 70% coarse-grained SAND, 30% fine- to Low to moderate rig chatter. L(lj\:-( *,\:-(4
- _ medium-grained SAND, angular to subangular, 1 ;’ll f??“ P}T
| _| no gravel. \\,;__\\;:\\;
HELTAFEIAT
_!_ 1 \> \l\ \> ‘I\,\>
| ] /\‘) 1 /J: J(J'
AT DA 1
— 280 As above. AT
| ] \’h\ is",‘ s
I QORI ERA
— DAY
] I ;’\1: ‘I\\I' 5
~ -~
e d 1 [ICL
. NI
| 285 As above. :x,'/‘ ,\,-{
LSAR ] \\’.
B ] ,\|>—' —, ,Jd
. e i
— sy,
L — .;\/:(\"—\v
—200— Trace fine gravel. AT ';\,'(4
LA LS Mg
M IZLERA
S AR
FSmsmie
e N ” ~ /.
Attempted split spoon I ?J)_’ \;J: _'(:‘,
295 As above. sample (3001b. slide LA
hammer), 100 blows, 2” LA LR Ny
recovery. LR EIN
. " h : :\- L
GM|COBBLES with Silty SAND: 70% coarse-grained SAND, RS
30% fine- to medium-grained SAND; angular to subangular, i 'Jl;? J‘?l‘
200 trace gravel. Increase in cobbles. (5 SV
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2% NASA/JPL BORING LOG
K Battelle AND WELL CONSTRUCTION - JPL-MW-25

. .. Putting Technology To Work

Borehole Location: JSPL-MW-25 Sampler Type: Grab Sample from Shaker Screen | Coordinates (NAD 83/NAVD 88) Northing: 1,882,639.52
Project Location: NASA Jet Propulsion Lab Boring Diameter: 12 1/4” i i
Pro}ect # G486048 Drilling Method: Mud Rotary Surface Elevation: . E_ast!ng. 6,5_14,027.89 .
Geologist: D. Conner Drill Rig: Speedstar 50K Borehole Abandoned: Monitoring Device Installed:
Drilling Contractor: WDC Exploration & Wells| Hammer Type: Casing Hammer Yes No X Yes X No
Driller: Alberto Vega Date: 09/20/04 - 09/24/04 Method: N/A Type: Westbay Multi-Port
Reviewed by: David Clexton R.G. #7350 Total Depth: 815’ bgs Monitoring System
Depth (838 o §
(feet bgs) QE Sample description Comments E Well Completion
_300 = . f _ n WA
GM COBBLES with Silty SAND: 70% co?rse-gramed SAND, Driller says it's very rocky, 1 }1\‘ ARy 1
30% fine- to medium-grained SAND; angular to subangular, drill bit binding SRS 2o K8 1= vn
trace gravel. Increase in cobbles. ) 1< AT AT
JIEARSARTSY
IZD L
| \f:\\a:\\4
365 As above. MERTUENY
131 n1d 37 Bentonite Seal:
M _)’: ZySy] 11 granular
WIS\ 14— bentonite to sand
L }J;F P}J mixture
DAY _ )
316 As above. ([FoN G 3 - 335 bgs
PR bas”
171 2L
*,;: Y
EHEZ S -
SIS s
L LIS TIED
! -\,/: i)/:\-;a
S5 Asabove._ M >Il\,> M
Decrease in cobbles. MENSTENT
AL NS .
111 S $ % =2 4” Diameter
n‘l \~)' \~/‘ L C b
T R ow-Carbon
~ AES AR .
th ./\I,\_l \/\\:_J\/\l‘ Steel Casing
326 Increase in cobbles. Drill bit binding, rig chatter. ,.-{1‘7\-\:_‘7\7\: 0 - 355"bgs
PI1[17 s VY
NI
P8 e
HiEChERnS
o |7 ~\,: <Y
3925 As above. TSN (AT
IS AR T
UM 2L
I *,;: Y
SO
AANT M AN
\/:\\f:\\a
336 SM | Gravelly SAND: tan to reddish brown, 70% medium- Easier drilling. I ‘él\,\ré ‘,\,‘{
to coarse-grained SAND, 30% fine-grained SAND; 1S ,‘)\: hitt
angular to subangular, trace fine gravel. DAY DY
SIMRAAT
IR LSA XNy
IO IEL IR
L —] \’:\\‘:\\‘
335 As above. ks
: : |__Filter Pack:
| Lonestar No.
| | J& 2/16 sand:
| 340-|GM | COBBLES with Silty SAND: tan to reddish brown, 70% 335 - 368'bgs
| _| medium- to coarse-grained SAND, 30% fine-grained
| _| SAND; angular to subangular. h
—345— Increase in cobbles. o[
B ] 4
—350—  |Asabove. Some bit binding. [
355 Trace gravel. ’ Well Screen #1:
I 355 - 365’ bgs,
s 4” Diameter
1 0.010-inch slot,
] wire-wrapped
apn stainless-steel

screen
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2% NASA/JPL BORING LOG
K Battelle AND WELL CONSTRUCTION - JPL-MW-25

. .. Putting Technology To Work

Eoreholﬁ Locationr\:lAJsPAL:JMV\é’-ZS | Lab Sampler Type: Grab1§a1m/ple from Shaker Screen | Coordinates (NAD 83/NAVD 88) Northing: 1,882,639.52
roject Location: et Propulsion La Boring Diameter: 4” i iy
Project #: G486048 Drilling Method: Mud Rotary Surfahcel Efg/atl(;)n. d: M Eist!ng.§,5j4,0|27t.8|5|3 d:
Ge.o-|og|st: D. Conner ] Drill ng Speedstar 50K orenole anaoneda: onitoring Device Installeq:
Drilling Contractor: WDC Exploration & Wells| Hammer Type: Casing Hammer Yes No X Yes X No
Driller: Alberto Vega Date: 09/20/04 - 09/24/04 Method: N/A Type: Westbay Multi-Port
Reviewed by David Clexton R.G. #7350 Total Depth 815’ ng Monitoring System
Depth (838 o §
(feet bgs) QE Sample description Comments E Well Completion
20N il
YYY 1GM| COBBLES with Silty SAND: 70% medium- to coarse-grained Bit binding I Well Screen #1:
SAND, 30% fine-grained SAND; angular to subangular, ' 355 - 365’ bgs,
trace gravel. i 4” Diameter
- 0.010-inch slot,
Viscosity: 40 seconds. th wire-wrapped
365 As above. Weight:yQ.OIbs/ft3 stainless-steel
SAND: 0.75% ! screen
L | Filter Pack:
! 4  Lonestar No.
[+ 2/16 sand:
376 As above. 11 /: 335 - 368’ bgs
1 \,/:' \ \/:\,\,4
RSO
AR Fan”
AN 'z
. . . 4 | N \': NS
375 60% coarse-grained SAND, 40% fine- to medium- ggét\'/ggjuirfoﬂt?g é‘;i:ag;rrﬁgi;hgan ik '{’\1: ‘I\\f.\:‘
grained SAND; angular. through dense material. Driller |73 -’J?__' ;’\'x‘« ﬁ Dlaéme;er
comments that material is *_‘{I,\ < ,‘.,‘{ S?W_I é’r on
competent. HIRARERRT eel Lasing
o2l 1Al 365- 420 bgs
YeYal 70% coarse-grained SAND, 30% fine- to medium- < AT )
oOU . ElaTa” VN2 Y s Bent te Seal:
grained SAND; angular to subangular, well graded. P 2o entonite seal:
WS Sas9cyy]  1:1 granular
LS\ S A T ¥— bentonite to sand
i ';\I; _f?\\: _J\/:l‘ mixture
SR o] 368 -407 bgs
385 As above. SVISVIS
1 ARG
':él\': \'\J‘C:
{1204] 'z
s \,: Y
=7 -
396 As above. R Ql: R
i /Jf—l _"\,\‘4
AEsm e
' L I = \> \l\ ‘I\,\>,
1 ,J;—' _’\IJ‘
i
395 As above. > \\I;L 34 P" x
o \'\‘ —\’v
SM | Silty SAND: 70% medium- to coarse-grained SAND, '(Ij\,‘( A
30% fine-grained SAND. ST
LI NI
I SN
100 -\,'l\-\,‘ I\l-{
=UOU YNNG
P2 123 12
P e
> \\l; ‘IPK >
N Ay
11225 *\\-/‘
ANL }\1 ‘[ M)
FUI , ; 1 r r;l
Gravels (406 - 414’ bgs). [ SYSERS
| Filter Pack:
410 As above. Moderate rig chatter. Driller Lonestar No. 2/16
says hard material. sand: 407 - 435’
445 As above.
420
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% Battelle

. .. Putting Technology To Work

NASA/JPL BORING LOG

AND WELL CONSTRUCTION - JPL-MW-25

Borehole Location: JPL-MW-25

Project #: G486048
Geologist: D. Conner

Driller: Alberto Vega

Project Location: NASA Jet Propulsion Lab

Drilling Contractor: WDC Exploration & Wells
Reviewed by: David Clexton R.G. #7350

Boring Diameter: 12 1/4”
Drilling Method: Mud Rotary
Drill Rig: Speedstar 50K

Date: 09/20/04 - 09/24/04
Total Depth: 815’ bgs

Sampler Type: Grab Sample from Shaker Screen

Hammer Type: Casing Hammer

Coordinates (NAD 83/NAVD 88) Northing: 1,882,639.52
Surface Elevation: Easting: 6,514,027.89

Borehole Abandoned: Monitoring Device Installed:
Yes No X Yes X No
Method: N/A Type: Westbay Multi-Port

Monitoring System

Depth
(feet bgs)
V.EsTa)

Sample description

Comments

Well Completion

Lithology

U

Silty SAND: 70% medium- to coarse-grained SAND,
30% fine-grained SAND.

| Filter Pack:
Lonestar No.
2/16sand:
407 - 435’ bgs

As above.

As above.

Silty SAND with COBBLES: 60% medium- to coarse-grained
SAND, 20% fine-grained SAND, 20% COBBLES.

Well Screen #2:
420 - 430’ bgs,
4” Diameter
0.010-inch slot,
wire-wrapped
stainless-steel
screen

4” Diameter

SM

As above.

Silty SAND: tan with some reddish orange grains,
70% medium- to coarse-grained; angular to subangular, well
graded, some grains up to 2-3mm in length..

Viscosity: 39 seconds.
Weight: 9.4 |bs/ft’.
SAND: 1.5%

1 Low-Carbon
{{ Steel Casing
435 - 500’ bgs

e
A

T

7\
RV VS
5 \I
[T
A Y
d

Y

7
| Kd
AN 4

Bentonite Seal:
N 1:1 granular
~#4— bentonite to sand
'\r‘. mixture

4 435-490 bgs

N LAY AT
ALV TN
Nt~ NV
| SN P
[l ks
-
7

! Ed
:-’\I\I
s~

VI

d

[

SM/
GM

Silty SAND with COBBLES: 60% medium- to coarse-grained
SAND, 20% fine-grained SAND, 20% COBBLES.

>
\—l\'\'
P
~
=

>
I\I\
=

7N
s
2 ‘I\Io
T, el
A Y
7 >

Y

7
| Kd
AN 4

g
'\':-'\

SM

As above.

Silty SAND: tan with red-orange and gray, 60%
medium-grained SAND, 30% fine-grained SAND
10% coarse-grained, maximum size <2mm.

&5 Finer grained than above, trace grains 2mm in length.

Yas) Tan, 50% medium grained SAND, 40% fine-grained
SAND, 10% coarse-grained SAND, moderately graded.

Viscosity: 40 seconds
Weight: 9lbs/ft’

Sand: 1%

Low rig chatter, softer material,
no cobbles and higher rotational
speed of drilling rod and bit.

7\ LESRY .l’\ 7\ LESRY

PR VAL A 2 AN

- *,\lg ~'\I¢ -'\/; \I\" ~'\I¢

| P RA NSO N PN PR N L P

N iiAY

. - -\
—- - ' -
74 > = 74 73

Y

7
| Kd
AN 4

AT AT
MMMV ITMN
A 2R Y 2R A Y >
| S RA OO N P

LY i Y]

- -\
- ' -
. 24

o
7
W
LivC
i’
~7
4

P~
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2% NASA/JPL BORING LOG
K Battelle AND WELL CONSTRUCTION - JPL-MW-25

. .. Putting Technology To Work

Borehole Location: JSPL-MW-25 Sampler Type: Grab Sample from Shaker Screen | Coordinates (NAD 83/NAVD 88) Northing: 1,882,639.52
Project Location: NASA Jet Propulsion Lab Boring Diameter: 12 1/4” i iy
Project #: G486048 Drilling Method: Mud Rotary Surface Elevation: . E_ast!ng. 6,5_14,027.89 .
Geologist: D. Conner Drill Rig: Speedstar 50K Borehole Abandoned: Monitoring Device Installed:
Drilling Contractor: WDC Exploration & Wellsl Hammer Type: Casing Hammer Yes No X Yes X No
Driller: Alberto Vega Date: 09/20/04 - 09/24/04 Method: N/A Type: Westbay Multi-Port
Reviewed by: David Clexton R.G. #7350 Total Depth: 815’ bgs Monitoring System
Depth (838 o
(feet bgs), QE Sample description Comments E Well Completion
—480——= . ~T TS
ML | Sandy SILT: orange brown, damp, medium dense, SN
some fine-grained SAND, trace medium and trace \_3’; DY Bentonite Seal:
coarse-grained SAND (logged from split-spoon sample). |>'\/\ ‘I‘l*, 1:1 granular
>8] ' bentonite to sand
485 As above ‘.‘,;:\1‘,;:\‘_‘,' mixture
TOJ ’ SIS 435-490 bgs
PP P
SISV
'{’ ,\,'3’1 .\..'.:i 4” Diameter
}J} & J:‘ ,‘\: X gow-ICé\rbon
LDV AR teel Casi
496  |Asabove. RSO 55 500" bys
Attempted split spoon
sample (300 Ib. Slide Filter Pack:
hammer), 100 blows, 6 Lonestar No.
AGE As above. recovery. 2/16 sand:
i 490 - 518 bgs
GM| COBBLES with Silty SAND: 70% medium- to coarse-grained i
SAND, 30% fine-grained SAND; angular to subangular, L
trace gravel. |1
506 As above.

Well Screen #3:

500 - 510’ bgs,

4” Diameter

As above. 1 0.010-inch slot,

wire-wrapped

stainless-steel

screen

Silty SAND: fine- to medium-grained SAND; angular to

10— sm
subangular, some coarse (up to 2-3mm).

— —] COBBLES with Silty SAND: 70% medium- to coarse-grained
—515—GM | SAND, 30% fine-grained SAND; angular to subangular,
— — trace gravel, grains up to 3mm, moderately graded

.
T
s
\7
V-,

7

Bentonite Seal:
1:1 granular

— bentonite to sand
Ar<q  mixture

1 518-617 bgs

L
Vs

~

~

— —SM | Silty SAND: fine- to medium-grained SAND, some
— — coarse (up to 2-3mm); angular to subangular.

A2
)
Nz
-
7
I
b4
&

4 i
'\'l’\lQI:'
wiir
04

-

—525: As above.

N7
A Y 2 Y

-,
=

1 4" Diameter
> Low-Carbon
+}]  Steel Casing
%1 510-630 bgs
S,

TP 717
s
Nl ™~
eyt
A
-

AR
-~
i

il KoKl
NS,

:530: As above.

A S

N7
7\
2
nwiry

_,’
I
~\

SN

|
|

N7
-
-

Y —,%

N/
-~ N p E NS W -
=
57
N

]
-

VN7

535—(GM | COBBLES with Silty SAND: 70% medium- to coarse-grained i

Y A Y i A Y]

Nl
1,
-
7

SAND, 30% fine-grained SAND; angular to subangular, o |17

trace gravel, grains up to 3mm, moderately graded

N
S

w
Nz
-

2
3472
Coviose

Cd
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N
A% Baﬂe“e NASA/JPL BORING LOG

D/ T\G
e D AND WELL CONSTRUCTION - JPL-MW-25
. .. Putting Technology To Work
Borehole Location: JSPL-MW-25 Sampler Type: Grab Sample from Shaker Screen | Coordinates (NAD 83/NAVD 88) Northing: 1,882,639.52
Project Location: NASA Jet Propulsion Lab Boring Diameter: 12 1/4” i i
Pro}ect # G486048 Drilling Method: Mud Rotary Surface Elevation: E_ast!ng. 6,5_14,027.89 .
Geologist: D. Conner Drill Rig: Speedstar 50K Borehole Abandoned: Monitoring Device Installed:
Drilling Contractor: WDC Exploration & Wells| Hammer Type: Casing Hammer Yes No X Yes X No
Driller: Alberto Vega Date: 09/20/04 - 09/24/04 Method: N/A Type: Westbay Multi-Port
Reviewed by: David Clexton R.G. #7350 Total Depth: 815’ bgs Monitoring System
Depth (838 o §
(feet bgs) QE Sample description Comments E Well Completion
—540 = T
GM | COBBLES with Silty SAND: 70% medium- to coarse-grained ey 3]
SAND, 30% fine-grained SAND; angular to subangular, L "w__' :'(w
trace gravel. Py (pre
dlPasi. s
o L :)’: g\,";\_’)’ Bentonite Seal:
SAL As above. J 41 ;’\1‘1 sARTS] 1:1 granular
] h';\l,\_r;\\: _N;i;— bentonite to sand
B2 25ss] mixture
L :1 ~‘IF :,P.',J}P 518 - 617’ bgs
e /. 7’
. SCEANITANT
5506 GM/| Poorly graded SAND with silt and gravel: 75% fine- to coarse- | Increase in rig chatter. L(:,\T: e
SM | grained SAND, 15% COBBLES, 10% silt. NPT
SRS
N
Cd e
OO
\-\,f: :\-\,4
555 As above. New shaker screen. s,"/\ ‘:\,>
POHENEG ,
b 7o ¢zsx4 47 Diameter
< o 7] Low-Carbon
~ N ALY H
sl pron Steel Casing
60 As above. ‘ L:’;j—\:-:"“:\:-:’: 510 - 630’ bgs
SM | Silty SAND: tan brown, fine- to medium-grained INNhRT
SAND, some coarse-grained up to 1mm in size; . ~_~,’: DYDY
angular to subangular, moderately graded. ! ATSIATS
\"\\ '\\"J '\\",
;’\’: \/\’:\,V
co5 As above. AT
SN
S BRSSY
WEEn AT
. Cd e
S
St RN
576 As above. MR
AR b
bl 1\
.| ‘\/: :\\4
N AT
a2 V' K2
[ {0
Increase in coarse-grained SAND and medium-grained DDA D
—575 SAND SIMIAT
. LA LS Mg
| IO
L —] 3 \’:\\‘:\\'
IS AT
] LTS 4T
— COBBLES with Silty SAND: 70% medium- to coarse-grained HH{ES 22081248 1
—580—{GM | SAND, 30% fine-grained SAND; angular to subangular, TR ‘,\,\:
— trace gravel. HISTE W T
- ] i $s Y
] I '{’\:‘ TS
1S Y
— - [ \’: =8
—585— As above. SN (A
| ] L SR bawrl
4 ,J;—' _’(Ja
-] REs
| —] 1 AR Y
PAME I ¥ P
— — I S S
—590 As above. L AT
d 11N N N
4 HZ IS v o
NS\ Ny N
1> -/_“\-/
LA A S s
YNNG
11 ZORIZERD
\/:\\f:\\a
595 As above. -\:'\I\T\: ‘I‘T{
s T
I S SRSy
./,*\ *\-/‘
HES A
{23 Y
NS =\
500 PTG
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2% NASA/JPL BORING LOG
K Battelle AND WELL CONSTRUCTION - JPL-MW-25

. .. Putting Technology To Work

Borehole Location: JSPL-MW-25 Sampler Type: Grab Sample from Shaker Screen | Coordinates (NAD 83/NAVD 88) Northing: 1,882,639.52
Project Location: NASA Jet Propulsion Lab Boring Diameter: 12 1/4” i i
Pro}ect # G486048 Drilling Method: Mud Rotary Surface Elevation: . E_ast!ng. 6,5_14,027.89 .
Geologist: D. Conner Drill Rig: Speedstar 50K Borehole Abandoned: Monitoring Device Installed:
Drilling Contractor: WDC Exploration & Wells\ Hammer Type: Casing Hammer Yes No X Yes X No
Driller: Alberto Vega Date: 09/20/04 - 09/24/04 Method: N/A Type: Westbay Multi-Port
Reviewed by: David Clexton R.G. #7350 Total Depth: 815’ bgs Monitoring System
Depth (838 o §
(feet bgs) QE Sample description Comments E Well Completion
ann @
VY 1SM| silty SAND: tan brown, medium- to coarse-grained IEChIRIEe
SAND, with some fine-grained SAND; angular to subangular, I ‘.‘,,\ ~\‘.‘,
moderately graded. RN
YOLIING
Rig chatter. - /15 -2m~¢]  Bentonite Seal:
665 As above. o ' :’h\';';".",\':" 1:1 granular
V|S(_:05|ty. # 3920”"5 ' 72~ .= fix— bentonite to sand
Weight: 9.11bs/ft {E2mm2=2 4 :
Sand: 1% IS VIS VIS mixture
and: 1% SIS 518-617 bgs
DSV
TR
616 As above. V9l 4" Diameter
| {\ /:' (\/:'\,\4 Low-Carbon
F<rn (pve Steel Casing
3ty Ersty| 510-630'bgs
S5 NS
SN AT
615 Poorly graded SAND. AR WS
| [IZL
1| SR
td
528 As above.
| Filter Pack:
Lonestar No.
2/16 sand:
617 - 643’ bgs
625 As above.
636 As above.
Well Screen #4:
630 - 640’ bgs,
4” Diameter
635 As above. Attempt split spoon 0.010-inch slot,
sample (300lb. slide W'r.e'lwrappedl
hammer), 100 blows, stainless-stee
no recovery. screen
545 Increase in coarse-grained SAND.
ChIRES
bS] i .
645 As above. I ,\,-{ Bentonite Seal:
INCA IR 1:1 granular
Ws?=| =% bentonite to sand
) , FLPN (AT mixture
Rig chatter (648 - 650’). ;’h\ i \J\,s" 643 - 707’ bgs
~ >/: v )4:\ ).
656 Fine- to medium-grained SAND; subangular, some cobbles, | )l\l:l S ‘I\\I' 5
moderate grading. POLIZOTRA
R~ :\\4:\\4
< Al 42 Diamet
RAUX SriTEs iameter
A1, 1,11 Low-Carbon
YSL3SYY]  Steel Casing
555 As above. R r |
S VISIIS] 640 - 710" bgs
PALTIPAN T IPA}
S BRSSY
IS/ AT
PCAR b
P [ICL
St RN
660 22\
JPL-MW-25.CDR




% Battelle

. .. Putting Technology To Work

NASA/JPL BORING LOG

AND WELL CONSTRUCTION - JPL-MW-25

Borehole Location: JPL-MW-25

Sampler Type: Grab Sample from Shaker Screen

Coordinates (NAD 83/NAVD 88) Northing: 1,882,639.52

Project Location: NASA Jet Propulsion Lab Boring Diameter: 12 1/4” on- ina-
Pro}ect_#: G486048 Drilling Method: Mud Rotary Surface Elevation: . E_ast!ng. 6,5_14,027.89 .
Geologist: D. Conner Drill Rig: Speedstar 50K Borehole Abandoned: Monitoring Device Installed:
Drilling Contractor: WDC Exploration & Wells| Hammer Type: Casing Hammer Yes No X Yes X No
Driller: Alberto Vega Date: 09/20/04 - 09/24/04 Method: N/A Type: Westbay Multi-Port
Reviewed by: David Clexton R.G. #7350 Total Depth: 815’ bgs Monitoring System
Depth (08 3
(feet%gs) § 12: Sample description Comments ;3: Well Completion
_660 z ) N N N ~ ' N N~
GM | COBBLES with Silty SAND: 70% medium- to coarse-grained LI
SAND, 30% fine-grained SAND; angular to subangular, HAte ~\‘.<
trace gravel. NEh | A
LRI AR 19
,\/—' _’(\4
b._, ~ R~ ay
565 As above. . }'\’:'} .'\\'}
31 \/\‘:_J\f\‘, Bentonite Seal:
b L<,7\,.< Sr¢f  1:1 granular
STt r%—— bentonite to sand
1 .’\,’: (\,‘:\,\,4 mixture
SR ; ,
676 As above. i b.:’\‘/::’.‘,\\,:’. 643 - 707’ bgs
/\l, :l (\‘l :J\/J‘
-\:'\l\ ‘I\l-\:
1ECHEEnL
~>l: :\\/u
a2z gy | Silty SAND: fine- to medium-grained, some cobbles - ;’\1‘ ‘I\I' 5
O79 LS N AES
(2-3mm), moderately graded, subangular. ] [IPA
SSESY .
-{,‘\ 4\\/ 4” Diameter
«h\/\ V \'«‘. Low-Carbon
| f\/_—' - :’(s,f Steel Casing
555 As above. ‘ :’l\,:,:’ ‘,\\,:’ 640 - 710’ bgs
LI ERA
b /S 2y =
YRR
SISV
h \,f: n \,4:\ \,4
IFLIATEAT
585 As above. Viscosity: 39 seconds :,‘ \\’: :TJI\J:'V
Weight: 9.2Ibs/ft’ 1 {«__' ] :'(V
Sand: 1% 2y (e
RN
LA
i
596 As above. I AR S W
P [PL
[ DAY
I RSATARS
2ORIIR
S - - L
= —] ORIt
695 As above. | ;,‘ élF') >|~‘IP'> ;‘
| —] RGN
b /S 2y =
— RIS
] Vs N2 20
SR
002 T
—700 R
—  —|gm | COBBLES with Silty SAND: 60% fine to medium-grained, 40% I SR SNy
— — coarse-grained SAND; angular to subangular, up to 4 mm in r ‘{I,\ ,\,‘{
I— length, some silt. MY I
i SISy
| p— 48 ./I -7
705+ As above. TS \,: ‘,: rs
1M1 [PL
— — - :\\4
| _ /
o .
- | | Filter Pack:
- ] f Lonestar No.
; k 2/16 sand:
— — As above. Heavy rig chatter.
710 yre 707 - 724’ bgs
Well Screen #5:
L 710 - 720’ bgs,
4” Diameter
24 As above. ! 0.010-inch slot,
1o 3 wire-wrapped
thy stainless-steel
screen
o
720
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2% NASA/JPL BORING LOG
K Battelle AND WELL CONSTRUCTION - JPL-MW-25

. .. Putting Technology To Work

Borehole Location: JSPL-MW-25 Sampler Type: Grab Sample from Shaker Screen | Coordinates (NAD 83/NAVD 88) Northing: 1,882,639.52
Project Location: NASA Jet Propulsion Lab Boring Diameter: 12 1/4” i iy

Pro}ect # G486048 Drilling Method: Mud Rotary Surface Elevation: E_ast!ng. 6,5_14,027.89 .
Geologist: D. Conner Drill Rig: Speedstar 50K Borehole Abandoned: Monitoring Device Installed:
Drilling Contractor: WDC Exploration & Wells) Hammer Type: Casing Hammer Yes No X Yes X No

Driller: Alberto Vega Date: 09/20/04 - 09/24/04 Method: N/A Type: Westbay Multi-Port
Reviewed by: David Clexton R.G. #7350 Total Depth: 815’ ng Monitoring System

Depth |® o

(feet bgs) § € Sample description Comments Well Completion
>
2]

Lithology

720 sM | Silty SAND: 50% fine- to medium-grained, 50%

coarse-grained SAND; angular to subangular, grains up to Increase in rig chatter (722).
4 mm in length.

725 As above.

| Filter Pack:
Lonestar No.
2/16 sand:
707 - 724’ bgs

730— GM | SAND with COBBLES: 70% fine- to medium-grained, 30% Heavy rig chatter (COBBLES),
coarse-grained. and bit binding. Very hard
(competent)

735 As above.

4” Diameter
Low-Carbon
Steel Casing
720 - 740’ bgs

A0 L I
Y As above. Increased rig chatter (741°).

More competent (742’). !

Bentonite Seal:
1:1 granular

— bentonite to sand
mixture

740 - 815’ bgs

N7

F45 As above. thl
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17
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As above.
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— 755 As above.
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N7
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T
¥
7
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)

-

- ] BEDROCK: buff to tannish pink, medium- to coarse-grained Decrease in rig chatter and S
- _ SAND; angular, some granodiorite grains (light colored with bit binding, consistent rotational |- ..
biotite). speed and pressure indicating |--<
bedrock.
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Ry S0 S Yl
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—765— As above.
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:770: As above.
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775 Possible fractured and weathered BEDROCK. Easier drilling (775 - 780)
possibly due to fractured or

weathered zone in bedrock.
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2% NASA/JPL BORING LOG
K Battelle AND WELL CONSTRUCTION - JPL-MW-25

. .. Putting Technology To Work

Borehole Location: JPL-MW-25 Sampler Type: Grab Sample from Shaker Screen | Coordinates (NAD 83/NAVD 88) Northing: 1,882,639.52
Project Location: NASA Jet Propulsion Lab Boring Diameter: 12 1/4” Surface Elevation: Easting: 6,514,027.89

Project #: G486048 Drilling Method: Mud Rotar L h
Geologist: D. Conner Drill Rgig: Speedstar 50K y Borehole Abandoned: Monitoring Device Installed:

Drilling Contractor: WDC Exploration & Wells| Hammer Type: Casing Hammer Yes No X Yes X No
Driller: Alberto Vega Date: 09/20/04 - 09/24/04 Method: N/A Type: Westbay Multi-Port
Reviewed by: David Clexton R.G. #7350 Total Depth: 815’ bgs Monitoring System

Depth
(feet bgs)

Lithology

°

€ Sample description Comments Well Completion
>

2]

:780_ BEDROCK: buff to tannish pink, medium- to coarse-

grained SAND, angular, some granodiorite grains Rig chatter and bouncing (782’)
(light colored with biotite). indicating possibly fractured
bedrock.
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|
~
1/

-~ -~
12321411 Bentonite Seal:
{ 1:1 granular
,\;‘\‘Tﬁﬁ- bentonite to sand
‘ 1 mixture
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As above.

'
ot
-~
<!
AN 4
~

r
—y
rt

740 - 815’ bgs

'\_'\
Nt

=7
1)
—_p

(VA
~
~!

Y/

-
N
1o

LAY

-
\7
[yl

s
A4
S
I

755 As above.

£
-\

T
ras
-
5
l-,/
AN 4
-~

]
-y
N

Ng

e
A

Drill rod and bit rotating at

795 As above.
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constant speed, slower
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advancement.
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APPENDIX C

IDW AND SAMPLE ANALYSIS DOCUMENTATION



Analytical Results from IDW Samples (Laboratory Reports Available on CD, by Request)

Water
. . Semivolatile TPH-E
Volatile Organic ) . TPH-E .
Compounds Organic Title 26 Metals plus Hexavalent Chromium and Strontium (mg/L) EPA 6010/7000 Perchlorate gpa Cyanide EPA (Diesel) EPA TPH-E (Jet (Oil)
Tank ID | Sample ID | Sample Date EPA 8260B Compounds 314.0 (ug/L) 4500 CN 80158 Fuel) EPA EPA
() EPA 8270C 0 (18 (mg/L) gy | 80158 (mo/L) | 80158
(mo/L) Sb As Ba Be Cd Ccr | cr(V)] cCu Co Pb Mo Hg Ni Se Ag Sr Tl vV Zn (mg/L)
BT-1517 %1)22(1)471 10/26/2004 ND ND <0.0050| <0.0050| 0.046 |<0.0040]<0.0050|<0.0050| <0.001 | <0.010 | <0.005 [ <0.005| 0.01 |<0.0010{<0.0050]<0.0050|<0.0050( 0.49 | 0.0081 |<0.0050| <0.10 12 <0.005 <0.050 <0.050 <0.5
BT1717N BlTOZ;BT 10/28/2004 ND ND <0.0050{ <0.0050| 0.073 |<0.0040[<0.0050( 0.0052 | <0.001 | <0.010 | <0.005 | <0.005 | 0.0062 | <0.0010] 0.0051 |<0.0050|<0.0050| 0.58 | 0.0029 | 0.0075| 0.22 12 <0.005 <0.050 <0.050 <0.5
BT576D 1517262%;1 11/22/2004 ND ND <0.0050( <0.0050| 0.047 |<0.0040]<0.0050(<0.0050| <0.001 | <0.010 | <0.0050| <0.0050{ 0.0078 | <0.0010| 0.0068 |<0.0050f<0.0050| 0.55 |<0.0050|<0.0050| <0.10 13 <0.005 <0.050 <0.050 <0.5
Soil
- TPH-E
Volatile Organic|  Semivolatile C?;Ade ;II-DITrseIIE) (Jet T(F();'l')E
BinID | Sample ID | Sample Date Compounds Organic Title 26 Metals plus Hexavalent Chromium and Strontium (mg/kg) EPA 6010/7000 4500 EPA Fuel) EPA
EPA 8260B Compounds EPA EPA
CN 8015B 8015B
(na/kg) 8270C  (pg/kg) . 8015B
Sh As Be Cd Cr_[creviy)] cu | Pb | Hg Ni Se Ag Sr Tl zn | (malkg)| (mg/kg)| . el (MIZka)
RlBZSTl]é}_?T BIN 1 9/28/2004 ND ND <1.0 15 <1.0 <1.0 8.3 <0.10 6.5 3.0 <0.20 4.2 <1.0 <1.0 22 <1.0 26 <0.5 <5.0 <5.0 <10
nglggééT BIN 2 9/28/2004 ND ND <1.0 <1.0 <1.0 <1.0 4.9 <0.10 5.9 22 <0.20 2.7 <1.0 <1.0 17 <1.0 24 <0.5 <5.0 <5.0 <10
Bllzérll ?EFR BIN 3 9/28/2004 ND ND <1.0 <1.0 <1.0 <1.0 5.7 <0.10 7.5 3.1 <0.20 35 <1.0 <1.0 24 <1.0 30 <0.5 <5.0 <5.0 <10
Rgtl)g;lRT BIN 4 10/26/2004 ND ND <1.0 3.2 <1.0 <1.0 7.5 <0.01 9.9 18 0.85 5.7 <1.0 <1.0 35 <1.0 87 <0.5 <5.0 <5.0 <10
i;lgs_ BIN 5 10/26/2004 ND ND <1.0 2.8 <1.0 <1.0 180 <0.01 9.3 24 0.80 330 <1.0 <1.0 <10 <1.0 48 <0.5 <5.0 <5.0 <10
BlIBLIIZ EF-R BIN 6 10/26/2004 ND ND <1.0 4.2 <1.0 <1.0 11 <0.01 14 11 0.86 8.2 <1.0 <1.0 <10 <1.0 51 <0.5 <5.0 <5.0 <10
1%312;1_ BIN 7 10/26/2004 ND ND <1.0 <1.0 <1.0 <1.0 <1.0 | <0.01 | <2.0 74 0.68 1.8 <1.0 <1.0 <10 <1.0 <20 <0.5 <5.0 <5.0 <10




Initial Sampling Analytical Results (Laboratory Reports Available on CD, by Request)

Perchl epal|  Metals epazo0g | CTV! EPA Anions EPA Alkalinity (as
samole Location Sample ID Sample Date Volatile Organic Compounds ere ora;el 10 (mg/L) ' T196A/7199 300.0/9056 1,2,3-Trichloropropane | 1,4 Dioxane EPA | Nitrosamines EPA[ TDS EPA| CaCO3) EPA
P P P EPA 524.2 ( ho/L) (g /L) (ng/L) (mg/L) CA DHS pg/L) 8260B (ug/L) | 8270C (pg/L) |160.1 (mg/L) 3101
Na | Mg K Ca cr As Pb Cr(vI) c | No;, | so, ( (mg/L)
Chloroform = 11®
City of Pasadena Fire Hydrant CPHYDRANT-92204| 92272004 Bromodichloromethane = 15 20
(Source Water) Dibromochloromethane = 16 .
Bromoform = 4.2

Mw25-355-365 | 11422004 | 050 072 0)(Ch'°r°f°”“ 13 31 | 22 | 26 | 74 |<0.005|<0.005|<0.005 <20 2 | u | 7w <0.005 <3.0 <50@ 440 200
MW?25 Zone 1 (355'-365")

MW25-355-365 | 12/21/2004 <0.500 8.1 81 7.9 2.6 26 | <0.005 | <0.005]<0.005| <1.00®@ 22 <0259 84 <0.005 <3.0 <50 330 150

MW25-420-430 | 11/4/2004 ( Chlom;gﬁ:])o_ 0.790) 13 31 22 2.3 72 | <0.005 | <0.005 | <0.005 <20 43 10 80 <0.005 <3.0 <50@ 450 200
MW25 Zone 2 (420™-430)

MW25-420-430 | 12/21/2004 <0.500 12 56 20 3 65 |<0.005(<0.005[<0.005[ <1.0®@ 31 | 55@| 66 <0.005 <3.0 <50 410 210

MW?25-500-510 | 11/5/2004 ( cmoro?gfrgo— 0.850) 13 31 21 24 74 | <0.005 | <0.005 | <0.005 <20@ 42 | 109 | 76 0.0055 <3.0 <50 440 210
MW25 Zone 3 (500*-510')

MW25-500-510 | 12/21/2004 ( cmoro?gfrgo— 0,650) 8.7 49 23 35 54 |<0.005(<0.005[<0.005[ <1.0®® 30 | 94@| 61 <0.005 <3.0 <50 380 170

MW25-630-640 | 11/5/2004 ( Chloro?g;rf’n?o_ 0.860) 13 32 23 25 77 | <0.005 | <0.005 | <0.005 <20® 44 | 109 | 79 <0.005 <3.0 <50 450 210
MW25 Zone 4 (630'-640)

MW25-630-640 | 12/20/2004 <0.500 8.1 77 22 3.2 26 | <0.005(<0.005]<0.005| <1.00@ 34 | 54@| o8 <0.005 <3.0 <50 360 90

MW25-710-720 | 11/8/2004 ( Chlor;gf’rgo_ 0.920) 13 30 21 2.4 70 | <0.005 | <0.005 | <0.005 <20 39 96 76 <0.005 <3.0 <50 440 200
MW25 Zone 5 (710'-720")

MW25-710-720 | 12/20/2004 <0.500 <2.0 32 32 2.9 100 | 0.016 |<0.005]<0.005| <1.0M@ 68 12@ [ 130 <0.005 <3.0 <50 550 160

(1) Sample was analyzed by EPA Method 7199
(2) Sample was analyzed outside of the holding time.
(3) Sample was analyzed by EPA Method 8260B

Detections are in bold.

NA = Not analyzed or list not reported.
VOCs include Carbon Tetrachloride at <0.500 pg/L.




APPENDIX D

DOWNHOLE GEOPHYSICAL LOG



PACIFIC
SURVEYS

CALIPER
BOREHOLE VOLUMES

Job No.
11604 Company WDC EXPLORATION & WELLS
Well MW-25
Field PASADENA
File No.
County LOS ANGELES State CA
Location: Other Services:
PASADENA CITY YARDS ELOG/GR
SONICADL
Sec. Twp. Rge.
Permanent Datum GROUND LEVEL Elevation Elevation
Log Measured From GROUND LEVEL above perm. datum BE
Drilling Measured From GROUND LEVEL GL
Date 09-27-2004
Run Number ONE
Depth Driller 818’
Depth Logger 814'
Bottom Logged Interval 814'
Top Log Interval 10
Casing Driller 20
Casing Logger 20
Bit Size 12.25"
Type Fluid in Hole BENTONITE
Density / Viscosity N/A
pH / Fluid Loss N/A
Source of Sample PIT
Rm @ Meas. Temp 95@75F
Rmf @ Meas. Temp 85@75F
Rmc @ Meas. Temp N/A
Source of Rmf/Rmc N/A
Rm @ BHT N/A
Time Circulation Stopped 10:00
Time Logger on Bottom 14:00
Max. Recorded Temperature N/A
Equipment Number PS-1
Location LA
Recorded By T. HOWARD RIDDER
Withessed By D. CLEXTON

<<< Fold Here >>>

All interpretations are opinions based on inferences from electrical or other measurements and we cannot and do not guarantee the accuracy or correctness

of any interpretation, and we shall not, except in the case of gross or willful negligence on our part, be liable or responsible for any loss, costs, damages, or
expenses incurred or sustained by anyone resulting from any interpretation made by any of our officers, agents or employees. These interpretations are also

subject to our general terms and conditions set out in our current Price Schedule.

Comments

XY Caliper Calibration Report

Short

Serial Number:
Tool Model:
Performed:

Comprobe

Thu Sep 09 15:12:51 2004

in

Small Ring:
1 =g Y0 g wma =




Lol A . i
X Caliper Y Caliper
Reading with Small Ring: 199.6 199.6 cps
Reading with Large Ring: 917.9 917.9 cps
Gain: 0.0314169 0.0314169
Offset: -1.27081 -1.27081
Database File: 11604.db
Dataset Pathname: WDC/City_yard/run1/Cal.1
Presentation Format: xyc2
Dataset Creation: Mon Sep 27 14:36:52 2004 by Calc 6.2 B4
Charted by: Depth in Feet scaled 1:240
1(SPR (Ohm-m)J0| CS8G SCHLD CALIPER (in) 20
0 LTEN ({Ib) 200 0 BIT SIZE (in) 20
0 SPR (Ohm-m)J0 20 CALIPER back-up (in) 40
| —
i Surface Casing
: 5641 Annular Vol ft"3 5835 —
: 4
; Total BHV ft*3
, S —— — 655.1 — 5756 —
' 5 — 642.3 — 563.9 —
X Y
: ¢
: < — 630.3 552.9 —
. 7
| {
! ) 50 [—6186 542.4 —
i J
— |y ]
\ — 608.2 533.1 —
{0
2 —507.3 5233 —
[ \
N — 587.8 5150 —
: _/ —— 578.6 506.8 —
1}
4 100 | —569.7 499.0 —
/ I
i rd
i N — 558.8 489.3 —
X A
3 — 548.1 479.6 —
;
) — 538.9 471.6 —
S
3 530.
'
~
r&l
7} 150




4485 —

440.8 —

4329 —

4253 —

418.0 —

410.7 —

403.5 —

396.2 —

389.0 —

381.6 —

3744 —

367.2 —

360.0 —

3527 —

345.4 —

3381 —

330.9 —

323.7 —

3165 —

309.3 —

302.0 —

2048 —

— 512.6

— 503.8

— 494.7

— 486.0

— 477.6

— 469.3

— 460.9

— 452.5

— 4442

— 435.8

— 427.4

— 4191

— 410.8

— 402.4

— 394.0

— 385.6

— 377.3

— 369.0

— 360.7

— 352.4

— 344.0

— 335.6

200

250

300

350

T




287.6 —

2805 —

273.4—

266.4 —

259.3 —

2522 —

2451 —

238.0 —

2309 —

2237 —

2166 —

209.4 —

2022 —

195.0 —

187.8 —

180.6 —

173.6 —

166.6 —

159.5 —

152.6 —

146.0 —

139.7 —

* 2

Caliper

— 327.4

—319.2

erval

— 311.0

— 302.8

— 294.6

— 286.5

— 278.3

— 270.0

— 261.8

— 253.6

— 245.3

— 237.0

— 228.7

— 220.4

— 2121

— 203.8

— 195.7

— 187.5

— 179.4

— 171.3

— 163.7

— 156.3

400

450

500

550

é 4— Perforated Int

SPR

<
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16SPR {(Ohm-m)J0

0 LTEN (Ib) 200

0 SPR (Ohm-m)J0

CSG SCHLD \

CALIPER (in)

0 20
BIT SIZE (in) 20
20 CALIPER back-up (in) 40




PACIFIC
SURVEYS

ELECTRIC LOG
GAMMA RAY

Job No.
11604 Company WDC EXPLORATION & WELLS
Well MW-25
. Field PASADENA
ile No.
County LOS ANGELES State CA
Location: Other Services:
PASADENA CITY YARDS CALIPER
SONICADL
Sec. Twp. Rge.

Permanent Datum

GROUND LEVEL

Elevation

Elevation

Log Measured From GROUND LEVEL above perm. datum BE
Drilling Measured From GROUND LEVEL GL
Date 09-27-2004

Run Number ONE

Depth Driller 818’

Depth Logger 814'

Bottom Logged Interval 814'

Top Log Interval 20

Casing Driller 20

Casing Logger 20

Bit Size 12.25"

Type Fluid in Hole BENTONITE

Density / Viscosity N/A

pH / Fluid Loss N/A

Source of Sample PIT

Rm @ Meas. Temp 95@75F

Rmf @ Meas. Temp 85@75F

Rmc @ Meas. Temp N/A

Source of Rmf/Rmc N/A

Rm @ BHT N/A

Time Circulation Stopped 10:00

Time Logger on Bottom 14:00

Max. Recorded Temperature N/A

Equipment Number PS-1

Location LA

Recorded By T. HOWARD RIDDER
Withessed By D. CLEXTON

<<< Fold Here >>>

All interpretations are opinions based on inferences from electrical or other measurements and we cannot and do not guarantee the accuracy or correctness

of any interpretation, and we shall not, except in the case of gross or willful negligence on our part, be liable or responsible for any loss, costs, damages, or
expenses incurred or sustained by anyone resulting from any interpretation made by any of our officers, agents or employees. These interpretations are also

subject to our general terms and conditions set out in our current Price Schedule.

Comments

ELOG Calibration Report

D1

Serial:

DTQ

Model:

Thu Feb 12 18:50:48 2004
Fri Mar 28 18:39:54 2003

ke P N P

Shop Calibration Performed:

Before Survey Verification Performed:

AEbE v N rem s g

N AN A .Y A YOV A
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PACIFIC
SURVEYS

SONIC/VDL
GAMMA RAY
SINGLE POINT RESISTIVITY

Job No.
11604 Company WDC EXPLORATION & WELLS
Well MW-25
Field PASADENA
File No.
County LOS ANGELES State CA
Location: Other Services:
PASADENA CITY YARDS ELOG/GR
CALIPER
Sec. Twp. Rge.
Permanent Datum GROUND LEVEL Elevation Elevation
Log Measured From GROUND LEVEL above perm. datum BE
Drilling Measured From GROUND LEVEL GL
Date 09-27-2004
Run Number ONE
Depth Driller 818’
Depth Logger 814'
Bottom Logged Interval 814'
Top Log Interval 10
Casing Driller 20
Casing Logger 20
Bit Size 12.25"
Type Fluid in Hole BENTONITE
Density / Viscosity N/A
pH / Fluid Loss N/A
Source of Sample PIT
Rm @ Meas. Temp 95@75F
Rmf @ Meas. Temp 85@75F
Rmc @ Meas. Temp N/A
Source of Rmf/Rmc N/A
Rm @ BHT N/A
Time Circulation Stopped 10:00
Time Logger on Bottom 14:00
Max. Recorded Temperature N/A
Equipment Number PS-1
Location LA
Recorded By T. HOWARD RIDDER
Withessed By D. CLEXTON

<<< Fold Here >>>

All interpretations are opinions based on inferences from electrical or other measurements and we cannot and do not guarantee the accuracy or correctness

of any interpretation, and we shall not, except in the case of gross or willful negligence on our part, be liable or responsible for any loss, costs, damages, or
expenses incurred or sustained by anyone resulting from any interpretation made by any of our officers, agents or employees. These interpretations are also

subject to our general terms and conditions set out in our current Price Schedule.

Comments

11604.db
WDC/City_yard/run1/SONIC

slt

Database File:

Dataset Pathname:

Presentation Format:
Dataset Creation:

Charted by:

Mon Sep 27 13:14:54 2004 by Log 6.2 B4

Depth in Feet scaled 1:240

1600

Variable Density 5 ft

Variable Density 5 ft 1600 ‘500

50[9TT (msec)) ‘ 500

Delta Time (usec/ft)

250
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