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Frances Fadullon, RPM (IR Site 35)

John Kowalczyk, LRPM Alameda Point (RPM CTO 130)
Care of Craig Hunter, Project Manager

Tetra Tech EM, Inc

135 Main Street, Suite 1800

San Francisco, CA 94105

Subject: Alameda Point Monitoring Well AOC 23-MW01
Dear Ms. Fadullon:

The purpose of this letter is to provide my analysis of suitability for service of the fourth of four
monitoring wells installed at Alameda Point IR Site 35 Area of Concern (AOC) 23 under Contract Task
Order 130. This well was installed without a California Professional Geologist (PG) on site. Asa
California PG who has not heretofore been associated with this site, I have been tasked by the SulTech
management team to interview responsible personnel involved and review the lithologic and well-
completion data for all four wells installed at this site. The purpose of this review was to determine
whether the well in question was installed correctly and what, if any, corrective action needs to be taken.

Background

Four shallow groundwater monitoring wells were to be installed at IR Site 35 AOC 23 to monitor
dissolved concentrations of vinyl chloride in groundwater. The project is being conducted by SulTech, a
joint venture between Tetra Tech EM, Inc and Sullivan Consulting Group for the US Naval Facilities
Engineering Command, Southwest Division Base Realignment and Closure (BRAC) office. The wells
were to be installed in accordance with the approved Sampling and Analysis Plan (SAP) for closing
identified data gaps at the site, in accordance with Alameda County Public Works Agency, Water
Resources Office and State of California guidelines and in accordance with SulTech’s standard operating
procedures (SOP.) It is the policy of SulTech that all well installations occur under the “responsible
charge” of a California registered PG.

The SulTech team consisted of a California registered PG, Douglas Grant, and a lead field Environmental
Scientist, Hannah Thompson. The hollow stem auger drilling and well installation were conducted by
Vironex driller Tim McGinty under subcontract to SulTech. Monitoring well AOC23-MW03 was
constructed on December 12, 2007. Monitoring wells AOC23-MW02 and -MW04 were constructed on
December 13, 2007. The borehole for monitoring well AOC23-MWO1 was advanced on December 13,
2007, but met refusal at a depth of approximately 4 feet and was abandoned. The installation of MWO1
was then re-scheduled for Monday, January 7, 2008.

At approximately 7 PM on Sunday evening, January 6, the PG called the field scientist to tell her that he
was sick and would not be able to work the next day. Having worked side-by-side on the installation of
the three other wells at this site and because of concerns about calling the Project Manager or other
responsible party late on Sunday and dealing with possible repercussions from cancelling the scheduled
well installation the next morning, the PG encouraged the field technician to go ahead and install the well
as scheduled. His reasoning was that he had confidence in her abilities, she already had experience with
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this particular driller during the three previous well installations and he assured her that he would provide
guidance by phone if necessary.

Both the PG and field scientist were aware that the regulator from the California Department of Toxic
Substances Control (DTSC), Michelle Dalrymple, who is responsible for the regulatory oversight of this
project, would be visiting the site to observe the well installation. Neither was sufficiently concerned to
have thought it necessary to notify the Project Manager that the PG would not be present during a well
installation when it was known that the DTSC regulator would be observing. The regulator arrived at the
site at approximately 9:10 AM and was given a health and safety briefing after which Vironex began
hand-augering the first five feet of the well bore. :

Records Review and Personnel Interviews

Well installations were investigated by reviewing relevant sections of the Sampling and Analysis Plan for
Data Gaps at IR Site 35, borehole logs and well installation for the four wells installed at AOC 23, well
development data sheets for all four wells and daily field notes taken by the technician during all four
well installations. The well installations were also investigated by conducting phone interviews with
Michelle Dalrymple (DTSC,) Tim McGinty (Vironex driller who installed all four wells,) Doug Grant
(SulTech PG) and Hannah Thompson (SulTech field scientist.) Their patience and cooperation during
this process is greatly appreciated.

Of the four monitoring wells installed at this site, three (MW01, MW03 and MW04) were installed at a
total depth of approximately 14 feet and one (MWO02) was installed at a total depth of 13 feet. At each
location, a hand auger was used to advance the boring for the first four or five feet. The boreholes for all
four wells were then augered to total depth using a nominal 6-inch-diameter Geoprobe hollow stem auger
rig with direct-push continuous sampling of the undisturbed soil in advance of the auger.

All four monitoring wells were constructed using nominal 2-inch diameter PVC casing with 10 feet of
0.010-inch slotted 2-inch diameter PVC well screen. An appropriately graded #2/12 sand filter pack was
used to fill the annular space surrounding the well screen to approximately 'z to 1 foot above the top of
the slotted interval. The remaining annular volume in each well was filled with 3/8-inch bentonite pellets
to a depth of approximately 1 to 1-1/2 feet below ground surface (bgs.) The remaining annular space in
each well was filled with concrete with an approximately 8-inch diameter steel flush mounted surface
completion and a sloped concrete apron. A 2-inch diameter lockable well cap was installed at the top of
each of the well casings.

The lithology logged from the continuous sample cores taken from all four boreholes was similar,
consisting primarily of sand, silty sand and clayey sand. Depth to water ranged from approximately 4.5
feet below ground surface (bgs) in MWO02 to approximately 7.5 feet bgs in MWO1. The lithologic details
described for each of the well borings appears adequate, although the accuracy of the lithologic
descriptions cannot be substantiated at this point by anyone other than those who logged the continuous
core samples.

Generally speaking, all four monitoring wells were relatively routine installations with nothing
particularly remarkable occurring except for the presence of flowing or “heaving” sands in the borehole
for monitoring well MWO1. This made it difficult at first to place the well casing string to the bottom of
the borehole at 14 feet and required the driller to again auger to the bottom to clean out the well
sufficiently to place the bottom of the well casing at the proper depth. According to the driller, Tim
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McGinty, he was able to correct the problem and placed the well casing at the required depth. He said
that part of the annular space surrounding the well screen was filled with natural flowing sand from the
formation, but that he was able to pour four bags of sand into the remaining space up to approximately 3
feet bgs, or 1 foot above the top of the well screen. This would have been approximately one bag less
than the five sacks of sand placed in each of the other three wells, according to the well completion
records. Copies of soil boring logs and the monitoring well completion records for the four wells
installed at AOC 23 are included as Attachment 1.

It should be noted that the SAP states the following about filter pack emplacement on page 37: “The
filter pack will be placed around the screen from approximately 1 foot below the bottom of the screen end
cap to approximately 1 foot above the top of the well screen.” Each of the well construction diagrams
show the bottom of the screen end cap to be placed at the bottom of the borehole. There is no evidence to
suggest that the well borings were augered any deeper than the target depth for the bottom of the well
screen end cap and it is not known if having done so would have helped or worsened the problem with
flowing sand in monitoring well MWOI.

Well development records were also reviewed for all four monitoring wells and confirm that well
development was begun for each well at least 24 hours after well installations were complete, except for
well MWO2 for which well development was begun approximately 23 hours after well installation was
completed. Parameters monitored during well development were temperature, pH, conductivity,
turbidity, oxidation/reduction potential, and dissolved oxygen. Each well was developed for
approximately 1 hour, except for MWOI1, which was developed for three and one half hours and showed
the best reduction in turbidity of all the wells. Other parameters were deemed relatively stable before
concluding development procedures. Well development data sheets for the four AOC 23 wells are
included as Attachment 2.

Specific Issues Raised

When the State DTSC regulator arrived on site she spoke with the Ms. Thompson and observed that she
was not a geologist but an environmental scientist. She was informed that the responsible California
registered PG was not on site having called in sick the night before. When she posed specific questions to
Ms. Thompson about the local geologic and hydrogeologic environment, she noted that Ms. Thompson’s
knowledge of the local geology and hydrogeology was very limited. The regulator then observed Ms.
Thompson’s logging of the boring cores and did not agree with her uniform soil classification of a fat clay
for what the regulator observed to be silty sand at a depth of approximately 7.5 feet, coincident with the
top of groundwater.

The regulator also observed that Ms. Thompson was not watching the driller as the well was being
constructed and was placing too much faith in the driller to provide accurate counts of materials going
into constructing the well, particularly the number of sacks of filter pack sand. She noted as the well
installation began that the driller had stacked 6 sacks of sand near the well, which was an appropriate
number of sacks for the anticipated well construction. At the completion of the well installation she
counted only 1 empty sack of sand and one ¥s-empty sack of sand out of the six and observed that four
full sacks of sand were placed back on the truck. She suggested that Ms. Thompson talk to the drillers and
carefully observe their activity during well construction so that she could accurately record the number of
sacks of sand, bentonite and concrete that were being placed in the annular space of the monitoring well.
Concerned that the well had insufficient filter pack, which could result in a turbidity problem that could
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affect analytical accuracy, she asked Ms. Thompson to make sure the well was developed as best as
possible before leaving the site.

Responses to Issues Raised

As the State DTSC regulator accurately determined, the field scientist who logged the boring and oversaw
construction of monitoring well MWOI is an environmental scientist and not a geologist. She has a
Bachelor of Science degree in Environmental Science from the University of California in Santa Barbara
(2003) and her college curriculum included one course in hydrogeology. She has been working on
SulTech environmental projects since 2005. Her experience with borehole logging and well installation
includes assisting the project PG with well logging, installation and sampling on two previous projects
and assisting with the installation of the three wells installed previously at AOC 23. It is not the policy of
SulTech to have an environmental scientist log and install monitoring wells except under the direct
supervision of a registered California PG. In this case, the Project Manager should have been told that the
PG in this case would not be present so that the Project Manager could have made the decision to either
identify a substitute PG to be sent to the site or reschedule the well installation.

The regulator’s observation of the field scientist’s erroneously logging a silty sand layer as a fat clay must
be taken seriously since it is easy to envision circumstances under which a misclassification of lithology
would be critical to the evaluation of groundwater quality. It is for such reasons that registered PGs are
required to take responsibility for lithologic classification and well construction. Hydrogeologically, it is
important to know where clay layers exist that can impede the vertical movement of groundwater and
prevent contaminated water flowing between high-porosity water-bearing zones. In this situation, the
clay layer described in the log for MWO1 corresponds to a similar clay layer at a similar depth logged in
MWO02, MW03 and MWO04 by the PG in December. In my opinion, the relative clay content of the
approximately 1.5 foot thick fine-grained low-porosity layer at the top of the upper groundwater zone in
MWoOL1 is not cause for significant concern and would not likely compromise any analytical data obtained
from this well. The field scientist states that she followed the Uniform Classification System and
American Society for Testing and Materials standards protocol in deciding to classify the layer from 7
feet 3 inches to 8 feet 9 inches bgs as a sandy organic clay (OH) with medium plasticity. However,
without having the credentials or oversight of a registered PG on site, it would have been difficult for her
to have successfully debated and defended her classification with a seasoned, experienced regulator had
her opinion been challenged. For this reason it would be safe to assume that the boring log could contain
errors, but this would not warrant replacement of this well without sufficient evidence that the well was
improperly constructed in such a way as to compromise analytical data obtained from it.

The regulator’s observation that the field scientist was not watching the driller as the well was being
constructed and placed too much faith in the driller to provide accurate information is a very legitimate
concern. Vironex is a reputable company and Tim McGinty is an experienced driller; however, once a
well is completed it is impossible to verify what went into constructing the well and thus it is of
paramount importance for all stakeholders that the well construction be witnessed and appropriately
documented. Heaving sands at this location meant that it was likely that at least a portion of the annular
volume surrounding the well screen and casing would have been filled with natural sand from the
formation. The subsurface lithology in the vicinity of this well is known to contain abundant fine grained
materials and a good filter pack is important to minimize the turbidity of any water samples collected.
Since turbidity can affect the analytical results of groundwater samples, this is an important issue. The
regulator believes that only one and three quarters bags of filter pack sand were used to construct the well.
This would suggest that one half to three quarters of the filter pack surrounding the well screen in MWO0I

SULT.5104.0130.0062



Frances Fadullon, RPM
12 February 2008
Page S

is natural formational silty sand. The worst case would be that the sand could have bridged on installation
leaving a remote possibility of the sand eventually settling allowing bentonite, if not fully hydrated, to
enter the well screen. The driller claims to have used no less than four full sacks of sand to construct the
filter pack, which, if correct, would suggest there is very little chance of bridging and that less than one
third of the filter pack is natural formational sand. Because the SulTech field scientist on site was not
monitoring the well construction, it should be assumed conservatively that most of the filter pack in this
well is natural formational sand containing an abundance of fine materials.

The development of well MWO1 proceeded very similar to the development of monitoring wells MWO02,
MWO03 and MWO04. The field scientist states that she followed the well development procedures sent to
her by the responsible PG. The driller initially surged the well gently, then pumped out the water at a rate
of approximately 3 gallons per minute. Approximately 7 to 12 minutes were required for the well to
recharge completely at which point it was pumped dry again. This was repeated from approximately 1:40
PM until approximately 4:20 PM when observed parameters of temperature, pH, conductivity, turbidity,
dissolved oxygen and oxidation/reduction potential sufficiently stabilized. Water quality parameters were
similar to those observed during the development of the previous three monitoring wells at this site,
except it could be argued that monitoring well MWO1 was better developed and resulted in lower
turbidity readings that the other three previously completed wells. No particularly anomalous parameter
readings were observed in any of the wells and as yet there is no indication that the well construction may
have been compromised, particularly not to the extent that would affect analytical results for VOCs.

Conclusions and Recommendations

The SAP clearly states on page 37 that soil “classifications will be made in the field by the on site
geologist or engineer...” Although the SAP does not specifically require a California licensed
professional geologist or engineer, neither a geologist nor engineer, licensed or otherwise, performed the
soil classification for monitoring well MWO01. Regardless of the faith the responsible PG may have had
in the field scientist’s soil classification and well construction oversight capabilities, he failed to exercise
good judgment in allowing a relatively inexperienced, albeit competent environmental scientist to take
responsibility for the logging and well installation, particularly since it was known that the State regulator
would be on site that day. It was inappropriate not to have had a State-licensed professional available on
site even if the regulator wasn’t expected to be there. Similarly, it was inappropriate not to have notified
the Project Manager to not inform him of the PG’s planned absence that day. This issue will be addressed
within the context of the ISO 9001 quality control protocol in accordance with SulTech standard practices
and procedures.

Although there are legitimate reasons to question the quality of the boring log and amount of sand
emplaced as a filter pack around the well screen, there is no reason as yet to suspect that analytical data
obtained from groundwater samples properly collected from this well would be questionable.
Groundwater parameters of temperature, pH, conductivity, turbidity, dissolved oxygen and
oxidation/reduction potential should be carefully monitored when sampling all four of the monitoring
wells at AOC 23 and anything anomalous should be reported, particularly for monitoring well MWO1.
Analysis of anions by EPA method 300 could be requested for groundwater samples from all four wells to
help verify similar water quality. Any obviously anomalous reading would suggest water quality issues
that might have resulted from problems with well construction. After sampling each well, the depth from
the top of the casing to the bottom of the well sump should be measured taking care to tag the bottom
without stirring up any silt that might have collected. Any anomalous accumulation of silt at the bottom
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of any monitoring well might suggest a problem with the well construction that could render analytical
data obtained from it unreliable.

Copies of the original, hand-written boring logs and well completion reports for all four monitoring wells
installed in AOC 23 have been signed and stamped by Doug Grant, the responsible California PG. By
doing so he vouches for the accuracy of all four boring logs and well installation reports, including those
for monitoring well AOC23-MWO01, which was completed in his absence by Hannah Thompson on
January 7, 2008.

SulTech appreciates the opportunity to address the legitimate concerns of DTSC on the logging and
construction of monitoring well AOC 23-MWOI. If you have any questions about the contents of this
report, please do not hesitate to contact me.

Sincerely yours,

Dan B. McCullar
Sullivan International Group
California PG No. 4253

Attachments (2)

Cec: John Kowalczyk, LRPM Alameda Point
Craig Hunter, Project Manager (Tetra Tech)
Deanna Rhoades, Program Manager (Sullivan)
Steve Bradley, Program Manager (Tetra Tech)
Dennis Kelly, Alameda Point Director (Tetra Tech)
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WELL COMP ET!
DATE -
pRILLING 0. AT
DRILLER - 3 54
LICENSE  ~Fyia U
DRILL RIG
DRILLING METHOD:
HOLLOW STEM AUGER

caammms BENTONITE SEAL ﬂ <
AMOUNT cALCULATED. 7/

AMOUNTUSED & ané
PELLETS, SIZE
'CHIPS, SIZ8 3!'5
Q
PRODUCT Hen] U0, a1y X |
MFG. BY i r»-’
0! 3 ’
POUREDR QTREMIE
AMOUNT OF WATER USED ? 1
J
SesPem— FILTER PACK

AMOUNT CALCULATED &
asount usen 1 43
QSAND, SRE 4
J(FORMATION COU

FROM
PRODUCT
MFG. BY

METHOD INSTALLED:
QPOURED

S SURVEY INFORMATION sus
TOC ELEVATION ‘TB;;)
GROUND ELEVATICN
NORTHING CORD.
EASTING CORD.
DATE SURVEYED
SURVEY CO.

7754489774 p.6
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MONITORING WELL COMPLETION RECORD

ZEH!I[’TII'IHI‘HH\Hl!ll

e SURFACE COMPLETION s
€ FLUSH MOUNT
0 ABCVE GROUND WBUMPER POST
QI CONCRETE (I ASPHALT

/G—EF[\ Q BENTONITE PELLETS, §1

Exne MONITORING WELL )
a2 it

MONITORING WELL NO. 0L A

PROJECT Top ASSTSmL
smE Sif 35 AL
BOREACLEND. | _—

WELL PERMIT NO e
Toc ToBaTTOMOFWeELL A1 Y

sanrseay ANNULAR SEAL MR
AMOUNT CALCULATED
AMOUNT USED

3
U GROUT F
PORTLAND CEMENT ~93‘
BENTONITE N -
WATER sr' _ﬁg
UPREPARED ;b)(\% \q_‘

MFG
METH

b~

INSTALLED:
POURED Q TREMIE
RSN CASING EnENICENc
j{scHEDULE 40FVC
Q
PRADUCY
MFG. BY
CASING DIAMETER:

D 20 o2

LENGTH OF CASING £ / 7

o2 s’

. ./“WELLSCREEN—-

SCHEDULE 40 PVC

PRO&)CT
MFG. BY dj&‘;g?@ Seited
CASING D .
04 a W
0 e B Z O

BLOTSIZE  ox o)y
LENGTHCF SCREEN _/ 2

o BOREHOLE BACKFILL smem
AMOUNT CALCULATED,
AMOUNT USED

Q BENTONITE CHIPS,
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TECHEMNG, [17 MONITORING WELL COMPLETION RECORD
oritiNg nForMaTION IR urrace conPLETIONIIEI T worimorinG werr NN
DRILLING BEGAN: s /EX FLUSHMOUNT MONITORING WELLNO. _ A0/ 32-Ky-@2
oaTE (2060 F TINE [ ABOVE GROUND PER POST PROJECT Aiamsps PT PaTh_an
WELL INSTALLATION BEGAN: i [} CONCRETE T SITE  jRF 72~
DATE |3 p2¢ g 7] me $HEYL BOREHOLENO. Lz oo 11
WELL COMPLETION FINISHED: i WRLEPERMT-NG.
DATE ;z;z%‘-gg ve LG TOG TO BOTTOM OF WELL
DRILLING CO. _V /sl ¢
DRILLER _~77m /EfvaN
LICENSE 7 ANNULAR SEAL
DRULRIG __sFefisle <75 AMOUNT CALCULATED
DRILLING oD: AMOUNT USED 7
STEM AUGER 1 GROUT FORMULA }J 7
0 AIRROTARY PORTLAND CEMENT \
>y Jd BENTONITE LU
DIAMETER OF AUGERS: . WATER
e/ oo_4 = (1 PREPARED S
2 PRODUCT Ll A4
K RIC Dowp TR SEunIL Bosty 5 :: WFG.BY 7
BENTONITE 8 33 METHOS INSTALLED -
AMOUNT CALCULATED { facr _§'_ ~ POURED 0 TREMIE
AMOUNT USED ) S8l 3 y
,SIZE WY >
1 CHIPS, SIZE DEPTH Y 008 R c /<~ N
— 0 oS HEDULE 40 PVC
! > PRODUCT _ 3o ¢ puite 25 | ]
M- MFO.BY __ Zhi2D CEPTHFT BOS+,°,", PRODUCT
METHOD INSTALLED By MFG BY.
. [XPOURED O TREME CASING DIAMETER (n):
AMOUNT OF WATER USED 5 {pvigy o_Z¢ oo _Z¥r
LENGTH OF CAGING ___ 2.~
—L.
N 7= e =
AMOUNT CALGULATED 5 ¢ pef§ | v screy B
AMOUNT USED SHSCAEDULE 40 FVC
Ry SAND, BIZE A7 J171 o
o row:r\rou COULAPSE: PRODUCT
FRO TO MFG. BY:
PRODUCT __ 1AW Luirns CASING DIAMETER {in): v
MFG. BY ~ REL 0 . ow_Z }6
METHOD INSTALLED: SLOT SIZE A.0107
0 POURED }qnﬁ&a \ LENGTH OF SCREEN _ U
BRI survey mroruatioN ENEIR otetetee, 2l BOREHOLE BA .
TOC ELEVATION R AMOUNT CALCULATED }
GROUND ELEVATION AMOUNT USED pd
NORTHING COORO. [ BENTONITE C| Size
EASTING COORD. —_ [ BENTOMNITE S, SIZE
DATE SURVEYED 0 SLURRY
SURVEY CO. FORMATION COLLAPSE
TO
AR o< 7R Lizens vseo SN
.. Dves
Y, CENT DEPTHE: 0O TREME
/
TR_TIEW _Zono\%,_Forms\WMW < R I doe "
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SulTech A Joint VeTture of Sullivan Consulting Group and Tetra Tech EM Inc.
MR 4!
MONITORING WELL COMPLETION RECORD

REMN DRILLING INFORMATION s URFACE COMPLETION mssll  WMNSm MONITORING WELL s
DRILLING BEGAN: LUSH MOUNT MONITORING WELL NO. A7 1.8-pul-Z1

DATE 2 ~J7 ©¥ TvE §4p2 | O ABOVE GROUND POST PROJECT g oncsn £ DATA JAF MCHCEL
VELL INSTALLATION BEGAN: 0 CONCRETE T STE je¢ 25 80¢ 23

DATE ,2=il-2F TME Jy/2 BOREWOLENO. ) &7 w. scartaye avs.
WELL COMPLETION FINISHED: WELL PERMITNO.  ——

DATE (2:/2-F Tve TOCTOBOTTOMOF WELL
DRILLING CO. f7RoNL # AT o N
DRILLER ~7hm ¢ T/AN SRS ANNULAR SEAL
LICENSE 2.2 AMOUNT CALCULATED
ORILLRIG fsooliofe. SYSTEM £5% AMOUNT USED .
DRILLING METHOD: 2 QOGROUTFORMULA 7 1“
FHOLLOW STEM AUGER 8% v
T AIR ROTARY dei -
AZ A
@ dgas nion_ siTieia {5
DIAMETER OF AUGERS: P Rz
D —L—-—— w ‘ A
—i—-— ';.::,_..
s
. S BENTONITE SEAL mammmsa e
2N AMOUNT CALCULATED ) TREMIE
./ AMOUNT USED a. ? [ —
wﬂl_ers' SIIE I/"" ENEEEEE CASING _
QCHIPS, SIZE -
Q
PRODUCT
MFG.8Y _ gagon
METHOP-NS TALLED: ] 4 g
POURED Q TREMIE o ‘ Z i
AMOUNT OF WATERUSED £ , 154 ¢ feend= 57— txlrar!

S FILTER PACK SRR -

AMCUNT CALCULATED
USED ‘3
SI.ZE » 1

[w] FORIMTION CO PSE

FROM cASING DI 4
: o__2" oo Zz ﬁ
PrRODUCT ..L.am_l&&f‘.{f....___. =t SLOTSZE . sin
MFG.8Y “Tws Phufy sheigme) T = e LENGTH OF SoREEN 107
- - "’.“ Q‘—.'- -.'. ‘. : E
Msrggomsmuso: M CEPTRE e
W;;st s BOREHOLE BACKFILL e

AMCUNT CALCULATED N&

mas SURVEY INFORMATION muml

TOC ELEVATION f-@} _ ~ Q BENTONITE GHIPS, SIZE~
GROUND ELEVATION ~ . - . O BENTONITE TSIZE )
NORTHING CORD. 3 SLURRY —
- EASTING CORD. ;" DFORMATION COLLAPSE
It > DATE SURVEYED o m
. SURVEY CO. fin Y

PO MFG BY
93 ,;ﬂ/ METHOD INSTALLED:
A B L2 ﬂ POURED 0 TREMIE

¢ 5 ldt:t—’-
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N DRILLING INFORMATION xuammt

DATE 3¢ QE TIME d'zz
WELL INSTALLATION BEGAN:

DATE {2Z0EL32  TWME ﬁmg
WELL COMPLETION FINISHED

DATE 13t g T e g
DRILLING CO. Y ills:yv
DRILLER £ oM
LICENSE
DRILL RIG™ £ fasrgtf &
DRILLING METHOD:

HHOLLOW STEM AUGER

O AIR ROTARY

Amnname BENTONITE SEAL mmm - |
AMOUNY CALCURLATED _Z {aox§
AMOUNTUSED 7 $a/qr
JAPELLETS, SZE  Y,»
O CHIPS, SRZE
a
PRODUCT giki_fl.t!—
MFG.BY -t
METHOD INSTALLED:

A POURED Q TREMIE
AMOUNT OF WATER USED {3 Ercoss

MRS FILTER PACK \
AMOUNT CALCULATED TN
IOUNTUSED _ 8¢, /¢
SAND,SZE 3 2/, 2
Q FORMATION S&E:
FROM ./ 1O
PRODUCT ~ 7"
MFG. BY ""“‘; ac.

METHOD INSTALLED:

0 POURED Xmans

manm SURVEY wromignou ]
TOGC ELEVATION

GROUND ELEVATION

NORTHING CORD.
EASTING CORD.
DATE SURVEYED
SURVEY CO.

S T

7754489774 p.9

ot Ventlareof ulivan Consulting Group and Tetra Teck EM Inc, AFC 25~ MW 44

MuiCg 4 7
MONITORING WELL COMPLETION RECORD

suaa SURFACE COMPLETION xam
“$FLUSH MOUNT

Q ABOVE GROUND W/BUMPER POST

(1 CONCRETE S ASPHALT

stwmes MONITORING WELL aumem
MONITORING WELL NO. Ja¢ zx-mx gy
PROJECT Derp 518 nggmggl

STE _;pr2¢ 400 25828
BOREMOLE NO. ot

WELL PERMIT NO.

TOC TO BOTYOM OF WELL

ATVALTE

Aeatcu ANNULAR SEAL sspareent
AMOUNT CALCULATED yd
AMOUNT USED 7

0 GROUT FORMULA 5

PORTLAND CEM I

METHOD INSTALLED:
O POURED 22 TREMIE

ERDERFSIIEN CASING 2NNNStECEY

S SCHEDULE 40 PVC

a

PRODUCT

MFG. BY

CASING DIAMETER:
.y o] __...L.___.... QD 4 ?L

__-'."'[ n:;) LENGTH OF CASING é . [/9 ,,_;_3;’

| SCHEDULE 40 PVC
n.

AR PRGOUCT
AN MFG. BY
tente CASING DIAMETEN:
LN -« -
teer D 4 fo'n) Z @,“ L

ROTSE _p Pi0]

OO =
o = -
] r (NN LENGTH OF SCREEN 43

Sutkat SOREHOLE BACKFILL sumens
" on AMOUNT CALCULATED
/ 727, AMGINT USED 7

S ] Bsmdma CHIPS,

.........

O TREMIE
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Well Development Data Sheet

MNTL T A i :
¥, A Thr FLag ~ &’;&f’,ﬁ‘ﬁi“‘?_«l

HEEy,

11 see

£ ot seck
ﬁ'; stEa i (1:4:

Boring No.:  A2¢ }g MW P ; WellNo.: AQC 7,?' M '@z
v L
Project: PUNAED [T DATA ap Casing Diameter/Type: Y pic
ProjectNo.: &7 ;56 Borehole Diameter: g A S -
Date(s) of instaliation: 25676 F Screened Intervai(s): ] {7 BES
Date(s) of Development: m W(DF Total Length of Wel Casing: s V22153
Personnel/Company: TIM |y iRant L Measured Total Depth (TOC) Initial: s /7 -
P ! Final: i ;4
Type of Rig Used: o f128E initia Oepth to Water v
(TOC): Date: |YUFLQTF  Time: 2F 2&3
l/”“ﬂ = Sta/mzed Depth to Water
T4 Date: wﬂm”{ Time: 10 ‘2’ Z
Development il 24,
Techniques Equipment Type/Capacity Pur e Yolume Caiculation
Casing Volume Feet of Water
— Jetting (Airlift) X Gallons per Foot
Vv Surge Block = v é E Gallons per Single Casing Volume
2 Bailing Sand Pack Volume j Feet of Saturated Sand Pack
[V Pumping S GCR  figl Gallons per Foot (Borehole Dia.)
Other = Gallons (in Borehole) i
- ZGal!ons of Casing Volume *
Fluids Added = 2. x 0.3 (assuming paorosity = 30%)
Lost Drifling Fluid (gation): ot P ; Cha) 84 = Galions within Sand Pack +—
Lost Purge Water {gallon): s ingle Purge Volume Gallons (Casing Volume + Sand
Water During Installation (gation): v 10 G§ s Af Pack Volume + Flulds Agded) d’ 2 ‘zb“’“'
. Total Fluids Added (gallon): 4 V] Minimum Purge Volume: Gallons y 7§ ¢ 8 7% $EC @
7 Source of Added Water: Pailidhs {TAL) Actual Purge Volume: 2. Gallons / 7 ,| m ui v )_,J%
. ) Groundwater Quality Parameters of Volume Measured By: Dbvan e
Added Water Maasured: @ No  Ratle of Development: ﬂi f /Ballons per Minme Hour - Day
Sample Collected of Added Water: Yes @ Pumping Rate/Depth i M @ ! 2y feetbgs
Sample Deslignation of Added Water: WA Immiscible Phases Present:  Yes @ Thickness
- Instrument Calibration SEZ EY LALICAITTION £
2 14 i - S DEE T
pH Meter: {ér CaLuUTIon gpiel ¢ Fh €7 Spec. Conductance Meter: erd o ¢ AR vif
pH4.0= @ “C Standard: pmhos/icm @ 25°C
pH7.0= @ °c Reading: ) pmhosicm °Cc
pH100= @ °c Turbidity Meter: 0.99 - * . -
Dissoived Oxygen Meter: Other: ) )
TAloia [A(ms « Tz g malc & Do mahi
5 Total Volume Rata of K4 ! n‘/'é m Turbidity Clarity. Odor,
5 Discharged Discharge | Time Temp pH Specific* Conductance] ofDO | 2R PID Readings, Other
2 ¢ ~ |D9pz | 18.4¢ | 777 | 3.583% Eri* 2.2 | id 3% o9y
~ F_ons’ | S0 929 | 24y | 24¢ | 3. 259 2 | pzallig
Y 7 it gqty | . | - - B I N
« el > . - Pl iy A [)
N IT] Sqa® [gays | igss [ 7491 5596 ErS*sd 162 1| 4t 30] 423
> 2 SEOMNAK [(85).\7.58. sP G gyy L399 Lizag @ 1SIT]
D 20 sy 1988 | 362 | 4793 %3 |/822 | of P | Y9 e
: IrEyYy ] ] N - 3
= iz Lem oLy ({3 SPAF 394 4344 o | L6) |17 9 e22 | 5.2¢ iA
" - L W 7 v .77 0
) suRee i k] JT17 v b lsmugrsl, W =17 12 gimopch T4~ oy
p > P An
P 17T 20 ériink
o Devefopment Completed: i‘_fv{[ é ?Gallons Discharged 1 Z Date: 4dip A7 Time:  jf£72 f/
’ > Criteria: s ¥, Temg e Personnel: P J&”
AN

* Specific conductance rebdmgs are temperature-compensated to 25 °C; if not, report temperatures at which reading is obtained.

ﬁ“l (44718
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Well Development Data Sheet
Boring No.: 0 i ~ M Y Well No.: AO/ 2? I‘"’J’ﬁ q

: . , ¥ “
Project: L ARED S T 6af AOKC Casing Diameter/Type: --—M, ,;2
ProjectNo.:  C'Th Oy Borehole Diameter: L

Date(s) of installation: = 4 0§ D} Screened Interval(s). i jiy! BES
Date(s) of Development: (U DFL X Z Total Length of Welt Casing: T 7z (Vs 4
Personnel/Company: Tt [ Yiteg { X Measured Total Depth (TOC) Initial:
’ Finak: AL
Type of Rig Used: (tcPR oBS initial Depth to Water

(TOC): 2 é Date: lny/{T Time: [0 "/é
Stabiiized Depth 1 t
'ab(TZOC): :__?bp : ?)Ns‘i:e lr 7' Date: [Q'Qfdi)? Time: H‘{L&

Development
Techniques Equipment Type/Capacity Purge Volyme Calculation
Casing Volume 7' Feet of Water
Jetting (Airift) x Gallons per Foot —~

Surge Block 25l = Gallons per Single Casing Volume
Bailing L. BY 857 Sand Pack Volume Feet of Saturated Sand Pack
§ Pumping =$ GO 1 x ? Gallons per Foot (Borehole Dia:

Other = Gallons (in Borehole)
[ .§¥3 - —{rg¥ “Gallons of Casing Volume
Fluids Added = x 0.3 (assuming porosity = 30%)
Lost Drilling Fluid (gallon): -/ =) A = Gatlons within Sand Pack
Lost Purge Water (gallon): Single Purge Volume Gallons (Casing Volume + Sand
Water During Instaflation (galton): ) 3 Pack Volume + Fluids Added)
Total Fluids Added (galion): M 2 Minimum Purge Volume: __ &, 34 _ Galldns_J & .4F 5 cised
Source of Added Water: DRAKS (Tre)  Actual Purge Volume: - Gallong " . @ 3 &P M “’;
Groundwater Quality Parameters of . 'olume Measured By: fﬁ Or cans " lﬂﬁ'f‘s {;Z’d
Added Water Measured: Yes L Rate of Development: Z Gallons per Minute - r - Day
Sample Collected of Added Water: es @ Pumping Rate/Depth E ZPM @ l‘l feet bgs
Sample Designation of Added Water: N/& {mmiscible Phases Present:  Yes No Thickness
instrument Calibration
pH Meter: EpeerGenductanosMetef=t"" S8 Hézf ﬁ]
pH40= ¢ A Vt_,;,wmpm e ZIMBROR O @
pH70= °c.5¢ Reading: riarmmin e (WS CM
pH 10. T pawv Turbidity Meter: <w— =
y Dissoived Oxygen Mster: Other—..
< v
O Total Volume Rate of Turbidity M ¥
g Discharged Discharge | Time Temp pH Specific* Conductance] of DO | /120 RiD-Rendings-Other
2 ZA®m | - s/ | 231340 ) 2416 Ec3 a3 ¥ | 8/ | 170
Y /3@ seed | 1of | 1239w P43 | 2 i8R gedt  led | 12.3 | [ IF
< L5~ Scref\ 2y 24243574 ((F9s |\ sPC |79 14921 | ¥r2
" /8 (123 Vg FAL L 2,087 - 223 | 71,9y 572 ] 487
\2 (14 - 36M 1)3F U7 ¢q44¢. M A Fx227 71200 |9, Sk §1.6| Y/ |
) K ; -y P 2 ™ P N
— 2] W i3 §FFOVEN g 2010  AiFe P L ShS gy
&' ) /./
g P
e o
?‘ »"'/Y S //" -
F B 1AW S —
. S A AUEES -
W = N

Development Completed; i Gallons Dtscharged .z! Date: G Time:  j143
Criteria: T g i Do oilPersonnel: £ {L.« i

* Specific conductance rdadings are temperature«;om ensated to 25°Cif nat, report temperatures at which reading is obtained.

JRus 1P Lf}’égﬁ{} &' GFE stmi - TVESID




o g ' }\45]}?5 # 7 Page__l»_of_,)__‘_

A Joint Venture of Sullivan Consulting Group and Tetra Tech EM Inc.

Well Development Data Sheet
Boring No.: AOCZZ AL (52 Well No.: M&Z’g~ Y (:ﬁ/ L

Project: CALAMEIN PT  parh GAP Casing Diameter/Type: Z* ples

ProjectNo.: (1> i7d Borehole Diameter: A

Date(s) of installation: T2he e B F— Screened interval(s): 13 -2 B85

Date(s) of Development: {4DEL FHé Total Length of Well Casing: .

Personnel/Company: 1M [V iggd € Measured Total Depth (TOC) Initial: /2. 4 "
" Finak;

Type of Rig Used: «-—-{;ﬁ /A Initial Depth to Water

{Tocy: ﬁ (5" Date: J40ECQF  Time: 3257
Stabilized Depth to Water

(TOC): Date: Time:
Development
Techniques Equipment Type/Capacity Purge Volume Calculation
Casing Volume Y& Feet of Water
N Jetting (Alrift) x A, 4 Gallons per Foot
y) Surge Block . P Gallons per Single Casing Volume
§ Bailing Sand Pack Volume Feet of Saturated Sand Pack
“} 7 Pumping Gallons per Foot (Barehole Dia.)
u Other J Gallons {m Borehole)
Gallons of Casing Volume
Fluids Added % 0.3 (assuming porosity = 30%)
Lost Orifling Fluid {gaflon): - 5 1L ORI A Gallons within Sand Pack
Lost Purge Water (gallon): [t Single Purge Volume Gallons (Casing Volume + Sand
Water During Instaliation (gallon): S »Z 4 z Pack Volume + Fluids Added)
Total Fluids Added (gatlon): 548 Minimum Purge Volumeyrf 4., 7 Gallons < 5 /M
Source of Added Water: Deny CIngy Actual Purge Volume: Gallons o
Groundwater Quality Parameters of Volume Measured By:
Added Water Measured: @ No  Rate of Development: Gallons per Minute - Hour - Day
Sample Collected of Added Water: Yes #g> Pumping Rate/Depth fest bgs
Sample Designation of Added Water: et Immigcible Phases Present:  Yes No Thickness
$24 MPE 3 [~——— Instrument Calibration — Car NPT
pH Meter: Spec. Conductance Meter:
pH40= @ C Standard: pmhos/cm @ 25°C
pH7.0= @ °c Reading: umhos/cm @ °c
pH 100 = @ °C _ Turbidity Meter:
Dissolved Oxygen Meter: Other:
. T A :
Total Volume Rate of mS /, b Turbidity e M L
Discharged Discharge | Time Temp pH Specific’ Conductance| of DO O%’ RiD-Roadinge, Othrer 2. %
3 2 — lwad V7.5 | 2dl | 7,449 Ecg™ | 2902 | 2/ | 281
(g 1 3o 178 1744 |%p8 | 247 g2 23] g2 | iy
4 S M3 A8 P58 | 21y gezr] 1399 g2 /] 242
0 2t/ 152 113,05 Fves| 2148 sy 241 2094, Y 4,37
/Y Teendt | P8 Vidan s 2404 4039 S\Eede | AU Y B L%
Development Completed: /57 &  Gallons Discharged 7 Date: Time: 7S
Criteria: 7 i

Personnel:
* Specific conductance readings are temperature-compensated ta 25 “C. if not, report temperatures at which reading is obtained.
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Well Development Data Sheet

Project: %5

Project No.: e Borehole Diameter:

Date(s) of Instaliation: } 5 _ Screened Interval(s): £

Date(s) of Development: §£+:¢ X _ Totai Length of Well Casing: * a3

PersonnelVCompany: # ¥ e v M Measured Total Depth (TOC) Initial: A
{ A o Final:

TypeofRig Used: : 2 o F Initial Depth to Yyat T
ype TR e " (ng): Oé' ;;‘/ Oate: 5 5&% % Time: 13 0 S.
Stabilized Degth to 4 s ]
(ToC): y. :; ' Date: D! 03'05 Time: 2{2 -30

Development
Techniques Equipment Type/Capacity Purge Vqlume Caiculation
4 Casing Volume _@ B Feet of Water
Jetfing (Alriift) x I§G™4 _ Gallons per Foot
Surge Block B {{} Gallons per Single Casing Volume
X Bailing Sand Pack Volume b.ﬂ Feet of Saturated Sand Pack
P Pumping w M‘ L Gallons per Foot (Borehole Dia.)

— Other Gallons (in Borehole)

Gallons of Casing Volume

Gallons within Sand Pack

Fluids Added
Lost Drifing Fluid (gallon): o F’?JMPS
Gallons {Casing Volume + Sand
Pack Volume + Fluids Added)

=12, 4
= ).
Lost Purge Water (gallon): Single Purge Volume N
Water During Installation {gallon):
Total Fluids Added (galton): Minimum Purge Volume: Eﬂﬂ Gallons

Source of Added Water: NN Actual Purge Volume: Loa L. ) q 0 Sd;s n\'
Groundwater Quality Parameters of Volume Measured By: R ~ ﬁ‘kﬂ‘" ‘\ﬂ(\
Added Water Measured: Yes No Rate of Development: Gdllons per Minute - Hour - Day A J ~
Sample Coliected of Added Water: Yes Pumping Rate/Depth @ 22 2 5 feet bgs s "]
Sample Designation of Added Water: immiscible Phases Presént:  Yes @ Thicknesg  ~—— \}J; f*

pH Meter: k{s.j'— 5. 5-. (ﬂ inatrument g:g::’r:::;ucfanf ys J 5‘5—@ r\ V

pH4.0= ‘C Standard: umngdcm @ 25°C p{\?yb
pH7.0= @ °C Reading: ' pohe¥lcm °c A\
0= 75' °C Turbidi . 7}5& -
gtis;gf\?ed Oxygen Mger @ 5. 5 Cﬂ 0\:;:"4:‘@ M /
Total Volume Rate of Tubidity | 15 ¢ cia rQ i
Discharged Discharge | Time Temp pH | Spacific* Conductance] of DO pm Read Other | A4
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