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HAND-DELIVERED

Mzr. Barry Pulver

Associate Engineering Geologist

Californja Regional Water Quality Control Board
San Diego Region

9174 Sky Park Court, Suite 100

San Diego, California 92123

Subject: RANCHO CALIFORNIA WATER DISTRICT (RCWD) WELL NO. 118 AQUIFER TEST
FORMER DELTA DISCOUNT GAS
28111 FRONT STREET
TEMECULA, CALIFORNIA
RWQUCB CASE NO. SUT2937
WORKPLAN FOR AQUIFER TEST

Reference: Investigation Order No. R9-2002-318, Tssued by the California Regional Water
Quality Control Board, San Diego Region, dated September 24, 2002.

Dear Mr. Pulver:

In accordance with the above-referenced Investigation Order No. R9-2002-318, Geocon Consultants,
Inc. (Geocon), on behalf of Narain Oil, Inc., is submitting this Work Plan to conduct groundwater
monitoring at the subject site, related to testing of the underlying aquifer. The Order direcis the named
Responsible Parties (Atlantic Richfield Co., Chevron Producis Company, ConocoPhillips,
ExxonMobil, and Narain Qil, Tnc.) to submit a workplan, data report, and a technical report of an
aquifer pumping test to the Regional Board. The Order is issued pursuant to the California Water Code
Section 13267.

Geocon’s client, Narain Oil, Inc., is the former operator of the gasoline service station located at
28111 Front Street in Temecula, California. At the time of operation by Narain Oil, the station was
referred to as Delta Discount Gas. This service station and the service stations associated with the
other Responsible Parties are collectively referred to by the RWQUCB as “sites™.

The sites are Jocated in the Murrieta hydrologic subarea. This subarea has designated beneficial uses
for both surface water and groundwater, including municipal and domestic supply. The sites are
located above an aguifer that is used as a public drinking water source. RCWD public supply Well No.
118 was shut down by the California Department of Health Services (DHS) in September 2000 due to
methyl-tertiary butyl ether (MTBE) contamination. All of the sites are in close proximity to RCWD
Well No. 118, being within a radius of approximately 1,000 to 3,500 feet of the well. Cleanup and
Abatement Order (CAO) No. 2001-226 establishes that discharges of petroleum hydrocarbon wastes
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occurred at the subject site. The discharges at the sites may have potentially impacted the beneficial
uses of the groundwater in the underlying aquifer.

PURPOSE AND SCOPE OF SERVICES

The primary purpose of the services outlined in this workplan is obtain relevant information needed to
further evaluate the “capture zone” of RCWD Well No. 118, in order to assess the pollution risks
posed to the RCWD well from petroleum hydrocarbon plumes at the sites. The RCWD has agreed to
pump Well No. 118 for up to 72 hours to allow the dischargers to conduct an aquifer test pumping test.
Results of the test will assist in evaluating hydrogeologic conditions in the aguifer and whether or not
groundwater flow beneath the sites is affected by pumping RCWD Weli No. 118.

The RWQCB will conduct field aquifer testing related to RCWD Well no. 118 on October 22, 2002. Due
0 the unrescived issue of MTBE contamination of Well No. 118, the RWQCB is holding the current
Responsible Parties (Atlantic Richfield Co., Chevron Products Company, ConocoPhillips,
ExxonMobil, and Narain Oil, Inc.) responsible for assisting in the aquifer test. The primary purpose of
the test will be to estimate the approximate area of influence of RCWD Well No. 118, and accordingly,
further assess the potential source(s) of MTBE.

During the pumping of the Well, each responsible party will be required to monitor groundwater
responses in the wells on each site. In addition, samples will be obtained from Well No. 118 during
pumping, and analyzed for MTBE.

Specifically, Geocon will perform the following tasks:

e Measure and record groundwater elevations for each of the 11 wells located on the site and offsite to
the west. A summary information pertaining to all wells on and offsite to the west is included as
Table 1. The information presented on Table 1 will be updated.

o Install Solinst Levelogger™ Model 3001 Data loggers in three of the existing groundwater monitoring
wells on the site and offsite to the west. The data loggers will be installed no later than October 18,
2002. Technical information pertaining to the Solinst Levelogger™ Model 3001 Data logger is
included herein as Attachment A,

o The data loggers will be installed in the existing wells GMW-2, GMW-7, and GMW-8. Logs of the
wells at the subject site and offsite to the west, installed by Geocon, are included herein as
Attachment B.

Well No. GMW-2 was selected due to its relative location on the site, and the distance from RCWD
Well No. 118. Wells GMW-7 and GMW-8 were selected due to the fact that these wells are screened
at lower water bearing zones. Well No. GMW-7 is screened from approximately 48 to 58 feet below
the ground surface. Well No. GMW-8 is screened from approximately 24.5 to 34.5 feet below the
ground surface.

e TInstall 2 Solinst Barologger™ in one of the wells at the site. The barometric compensator logger will
be installed in conjunction with the data loggers, no later than October 18, 2002. The function of the
barometric compensator is to adjust the data for changes in barometric pressure.
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e Provide field logistical support during the pumping of RCWD Well No. 118 on October 22, 2002. It

is our understanding that the water samples will be obtained as the well 1s pumped by representatives
of RCWD.

e Share the cost for the analytical laboratory testing with the other responsible parties and/or their
consultants. It is estimated that the laboratory testing will cost approximmately § 4,500, which will be
split 5 ways (approximately $ 900 per party). The Investigation Order states the following:
“Participation on the aquifer pumping test and the sharing of costs to test the water discharged from
RCWD Well No. 118 during the aquifer pumping test by the dischargers shall not be an admission of
responsibility for the MTBE pollution of Well 1187,

o The data loggers will measure and record groundwater elevations and fluctuations before, during, and
after the pumping of RCWD Well No 118. The data obtained from the logging instruments will be
downloaded and compiled in a spreadsheet program.

e Prepare and submit a pumping test data report to the RWQCB no later than December 2, 2002, One
paper copy and one electronic copy of the report will be submitted. The pumping test report data
report will include tables depicting the depth to groundwater, groundwater elevations, and time since
the pumping started or ended for cach of the three wells monitored.

s Compile and analyze the data obtained, and estimate the approximate values of transmissivity (7) and
hydraulic conductivity (K) at the site.

e Prepare and submit a technical report summarizing the aquifer test to the RWQCB no later than
January 17, 2003. One paper copy and one electronic copy of the report will be submitted. The report
will include the following information:

1. A description of the methods used to collect and evaluate groundwater elevation data.

2. Maps showing the contoured groundwater elevations relative to mean sea level (MSL) measured
in the 11 groundwater monitoring wells associated with the site prior to pumping RCWD Well
No. 118. A separate map will be provided for each of the three water-bearing zone monitored.

3. Estimates for transmissivity (1), hydraulic conductivity (K) and seepage velocity (¥s) at the site.
Parameters for permeability (1) based on laboratory testing of selected samples obtained during

the mstallation of the wells will be used to estimate Fs.

4. An interpretation of the data regarding whether or not the site overlies the capture zone of
RCWD Well No. 118, based on the information obtained.

5. Interpretations regarding the effect of pumping RCWD Well No. 118 on water levels and
contaminate transport at the site, and an assessment of the pollution risk posed to RCWD Well
No. 118 from the petroleum hydrocarbon plume at the site.

6. Supporting documentation for the information presented.

e Aitendance at meetings and telephone conferences as required by the RWCQB.
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If yon shouid have any questions regarding this workplan, please contact the undersigned at (858) 558-

6100.
Sincerely,

GEOCON CONSULTANTS, INC.
//% %

Senior Geoioglst

PSRise

{1}  Addressee

(1) Narain Oil, Inc.

(1} Procopio, Cory, Hargreaves, and Savitch
Attention: Mr. Robert Russell

Attachments:  Figure 1, Site Plan
Table 1, Groundwater Monitoring Well Information Summary
Attachment A - Solinst Levelogger Model 3001 Data Sheet
Attachment B - Boring Logs
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TABLE |

GROUNDWATER MONITORING WELL INFORMATION SUMMARY
FORMER DELTA DISCOUNT GAS

28111 FRONT STREET, TEMECULA, CALIFORNIA

TOTAL | DEPTH TO GW
weLr | ELEV. X v Dgg‘)}i’;@ SCREEN | DEPTH | (Feet helow GW ELEV.
(MSL) cCrgEN | LENGTH | OF | TOC, Measured (MSL)
WELL on 9/17/02)

W-2* 1008.59° | -117.1549 | 33.5040 5’ 15’ 21.2° 9.70! 998.89
W3k 1006.74° | -117.1550 | 33.5038 5 15’ 19.7° 6.18? 1000.56
GMW-1#* | 1007.28° | -117.1551 | 33.5039 5’ 10° 14.2° 5.52 1001.76
GMW-2%* | 1009.21° | -117.1548 | 33.5039 5’ 10° 14.2° 731 1001.90
GMW_3** | 1008.06° | -117.1549 | 33.5036 5 10’ 14.3° 7.28 1000.78
GMW-4*** | 1010.29° | -117.1547 | 33.50352 5 10° 15° 973 1000.56
GMW-5*** | 1006.28° | -117.1551 | 33.50367 5 10’ 15’ 5.50 1000.78
GMW-6*** | 1007.57° | -117.1553 | 33.50362 5 10’ 15’ 742 1000.15
GMW-7*** | 100739 | -177.1552 | 33.50351 48’ 10° 58’ 18.75 988.64
GMW-8%** | 1007.68° | -177.1551 | 33.50349 24.5° 10° 3457 13.63 944.05
GMW-9%*+ | 1007.65° | -117.1551 | 33.50348 5 10° 15’ 7.03 999.72

* Installed by ProTech Environmental & Testing 1997,

** Ingtalled by Geocon 2001,

*** Installed by Geocon 2002.

I 3.5 of free product present in well

2 free product skimmer removed prior to dtw measurement

TOC =  Top of Casing
X = Degrees Longitude
Y = Degrees Latitude

Project No, 09094-06-05

October 7, 2002



SCALE: 1" =30

E/2002/9094_R83.DWG/om!

DRIVEWAY INTO
REBEL RENTAL

G [--1 ¢

AWNING

CASHIER'S

i 1
! 1
i i
i i
| i
i i
! i
1 }
| {
i { OFFICE
§ i

i i

i {

——t

FRONT STREET

SITE PLAN WITH MONITORING WELL LOCATIONS

FORMER DELTA DISCOUNT GAS
28111 FRONT STREET
TEMECULA, CALIFORNIA

GEQCON LEGEND

I APPROX. LOCATION OF MONITORING
WELL DRILLED SEFTEMBER 2002
GMW-1 Do APPROX. LOCATION OF MONITORING
WELL INSTALLED 67-24-2001
W24 .

APPROX. LOCATION OF MONITORING
WELL INSTALLED BY OTHERS )

........ UTILITIES

& .. SEWER MANHOLE

EXISTING USTs

CONBULTANTS, ING, @
ENVIRONMENTAL & GFOTECHNICAL & MATERIALS

6970 FLANDERS DRIVE - SAN DIEGO, CALIFORNIA §2121 - 2974
PHONE (858] 558-6100 - FAX (858) 558-8437

PROJECT NO. §9494-86-05
FIGURE 1

DATE October 7, 2002




Model 3001

The LT Levelogger has a datalogger, 10-year battery, pressure
transducer and temperature sensor, all housed in a very
small, minimal maintenance, 7/8" x 4.9 stainless steel
housing.

The sealed design offers protection against power surges
such as nearby pumps or lightning, and greatly simplifies
maintenance.

Leveloggers can be inexpensively suspended on a simple
wireline, or conmnected fo the surface with direct read cable for
rapid downloading of data and/or reprogramming, without
rerncval from the water. Using a wireline reduces costs and
allows the Leveloggers to be totally hidden from view and
locked away from possible damage.

The1Q-year battery life, high accuracy and long-term stability
make Leveloggers the ideal device for recording water levels
in monitoring and production wells, boreholes, lakes, rivers,
tanks, harbours, etc.

An inexpensive Barologger is available to provide the most
accurate and easy method of barometric compensation. The
Leveloggers themselves are availabie in a variety of ranges,
as well as in a version that also measures dissolved oxygen
and anocther that also measures conductivity.

"The fully autornatic, easily programmed Levelogger allows
measurements at selected time intervals as small as 0.5 sec.
with no wraparound, so that it does not overwrite data.
Logarithmic and event-based sampling regimes are also
easily programmed in the easy-to-use sofiware. '

Applications
B Pumping and slug fests
B Watershed, drainage basin and recharge areas
- Stream gauging, lake levels and reservoirs
B Harbour and tidal fluctuation monitoring
B Wetlands and stormwater run-off monitoring
¥ Long term water level monitoring
= All intensive monitoring of groundwater levels

Leveloader

The Leveloader is an inexpensive, hand-
held, data transporter that downloads
field data from Leveloggers, without a
laptop. It holds up to 190,000 sets of

readings from up to 50 Leveloggers. @

Simply hook up the Leveloader 1o the
direct read cable and download; move
on to the next well and then back to the office for transfer to
the computer. No need for an expensive computer, hand-
held PC or PDA. {See Leveloader Data Sheet.)

High Quality Groundwater & Surface Water Monitoring Instruments

Leeogger Series

Model 3001 Data Sheet

Low-maintenance
factory sealed design

Datalogger
10-year battery

Pressure transducer
Temperature sensor

Accurate and Reliable
® 0.19% FS accuracy and long-term stability
@ Small ranges available for increased accuracy
® Logarithmic, event-based or linear sampling
@ Protected from power surges (pumps, lightning)
@& Try out a rental ’

Easiest to Use
® No vented cable and no desiccants
@ No need to continually replace batteries
® Maintenance-free, water-tight design

@ The smallest logger of all 7/8"x 4.97 (22 x 125 mm)
@ Iower price ' '

Solinst Telemetry Systems (STS)

Telemetry systems are avatlable for Leveloggers. [The AMPs
analog cellular transceiver provides wide—areg, remote
telemetry coverage, ideal for use in the USA and Canada.

The digital GSM transceiver is suitable for urban a‘;reas andin
many other places. It is smaller sized, suitable to fitjnside 2-47

!

{50-100mm) weils,

Designed to aliow self-management
of the Levelogger data | the software
is suitable for large or small systems.
An STS can control up to 400 remote
Leveloggers, Barologgers or Rain
(Gauges, with selectable automated
reading schedules, as well as high and |
iow level alarm options, :
{See Data Sheet 9100)




Leveioggér Operation

Programming of the Leveloggers requires one optical reader,
Place the first Levelogger into a reader attached to a desktop
or portable computer. Then fill out the various fields in the
program screen with sie information and choice of sampling
regime.

The Leveloggers can then be started immediately, or with a
future start time. They can be pre-programmed and taken to
the site at a later time. If future start is chosen, no memory
is used until start time. If immediate start is chosen the
operator can see the loggers working before deploying them.

A manual measurement of the initial depth to water is taken
in each well, and noted as a base line measurement. When
a Barologger is used for barornetric pressure measurements,
it is set above high water level in one location on site.

If direct read cables are being used, daia can be viewed and

refrieved from the Levelogger at anytime. Use the handy
Leveloader or a portable computer.

To download data from a Levelogger suspended on wireline,
simply remove it from the well and place it in an optical
reader attached to a Leveloader in the field, or fo a computer
in the field or back in the office. Data that has been collected
is retained in the Levelogger until the Levelogger has been
restarted. '

Software

Leveloggers are programmed using a desktop or portable
computer and an optical reader. The Windows scftware is
very easy to use. Setup and programming are very fast and
simple, using the screen shown below.

The measurement time interval can be set between 0.5 secs.
and 99 hours in linear sampling mode, set to a choice of
short, medium or long logarithmic options or to eveni-based
options. Thereisample space for entering site, customer and
sampling information.

Easy Programming in One Window

Leveloggers may be synchronized to the computer clock,
arid there are opiions for immediate start or a future start
time. The battery has an estimated life of 10 years and the
percentage life remaining is indicated on the programming
screen.

The data downloaded from a Levelogger has already been
automatically temperature-compensated. If the altitude of
the logger has been entered into the altitude field, it will also
have been adjusted for altitude. When a Barologger and the
Windows software is used, barometric compensation is highly
accurate and problem free. The Barometric Compensation
Wizard can be used prior to export of the data fo other
programs.

The software allows immediate viewing of the data in graph
or chart form, or simple downloading for future examination.
It alse allows easy export into a spreadsheet or database for
further processing.

The software can be used with any type of Levelogger
including previous versions of the Levelogger.

High Quality Groundwater & Surface Water Monitoring Instruments




Use of Direct Bead Cables

When it is desired to get real-time data and communicate with
Leveloggers without removal from the water, they can be
deployed using direct read cables.

The lower end of the direct read cable has a miniaturized
infra-red optical reader. The top cap of the Levelogger is
removed and the direct read cable is attached in its place. In
turn the upper end of the cable attaches, via a PC Interface
Cable, to the portable computer.

This allows viewing of the data, downloading and/or
programming in the field.

The full benefits of a sealed Levelogger with no vent tube or
electrical cable conmection are also maintained. The logger is
still sealed from all electrical interference through a Faraday
cage effect and cable handling problems are minimized.

Levelogger, 30 ft. (9m} of
Direct Read Cable and Integral
© 17 Well Cap and Cover.

Direct Read Cable Specifications

Direct read cables are available for attachment to any
Levelogger, new or old, in standard lengths of:

50°, 100’, 200°, 300’ 500" and 15m, 30m, 60m, 80m 100m

Customn cable lengths up to 1640 ft. (500m) are also
available, to fit particular monitoring situations, as required.
Cable markings, each b {t. or one meter, may be requested,
for situations where the direct read Leveloggers need to be
used in a variety of locations.”

The 1/10™ dia. {2.54 mm) cable has an HDPE outer jacket for
" strength and durability. The stranded stainless steel central
conductor gives non-stretch accuracy.

The upper end of the direct read cable is fitted with a
connector that can act as a well cap for a 17 well. This
connecior fits into Solinst Levelogger well caps designed for
2” or 4" wells, and can easily be attached at surface in other
sttuations. :

PC Interface Cable
27 Welleap and Cover,

High Quality Groundwater & Surface Water Monitoring Instruments

Use of Wireline Suspension

Leveloggers may also be suspended in the water on wireline.
This is a very inexpensive method of deployment, andifina
well, allows them to be locked out of sight and naccessible
to anyone with a special key.

Solinst has adapted the Enviro Cap™ by puitmg avent hoi
in the cap to allow for the equalization of barometric
pressure. The well cap has a convenient eyelet from which
to suspend the Levelogger. It slips over the casing and is
locked in place with the special key, as shown.

The Enviro Caps are available sized for 2” and 47 wells, and
well caps for oiher sizes of well can alsc be used.

The PC Interface Cable :
connected to the Lockable Cap with Key,
Direct Read Cable. Wireline and Hooks.

Accurate Barometric Compensation

Leveloggers measure absolute pressure (water pressure +
atrmospheric pressure} expressed in feet or centimeters of
water column.

The most accurate method of obtaining changes in water
level is to compensate for atmospheric pressure using a
Barclogger. This avoids any time lag in the compensation
figures and any errors introduced due to moisture buildup,
kinking or damage to vented cable. H can also be very useful
1o have recorded barometric information to help determine
barometric lag and/or any damping effect from the surface
to the monitored aquifer.

The Barometric Compensation Wizard in the Levelogger
Windows software simplifies the adjustment of the level
measurements for barometric pressure changes, by using the
synchronized data from all Leveloggers on site and the sfte
Barologger.

- The overall results give more reliable, highly accurate level

data than that obtained when using high maintenance and
expensive vented cable.

™ Kilman Electri Log, Inc.




Model 3001

General Levelogger Specifications

Weiled Materials: 316-L stainless steel, ceramics,
Akulon and Viton

Battery Life: 10 years

Clock Accuracy: Better than 1 second/day @ 20°C
correctable at each communication

Operating Temperaiuré: -20°C to 80°C

Communication: R5232 (Optical infra-Red)

LT & Barologger Dimensions: 7/8" x 4.9" {22 mm x 125 mm)
LT & Barologger Weight: 5.7 oz (160 g)

Specifications
Meodels

Memory
Max. # Readings
Measurement Rates

Level Sensor
Normalization

Accuracy
Water Level Fluctuation
Range (at Sea Level)

Resolution

Temperature Sensor
Range

Accuracy

Resoclution

LT Levelogger

F15, F30, F80, F100, F300
M5, M10, M20, M30, M100
Non-volatile, Flash

2 x424,{}{)0 Linear, EventorlLog
Linear at each 0.5 sec {o 89 hrs,
Event- Based, or25.8 hir, 157.5 hr,
297 day.Logarithmic

Ceramic Transducer
Automatic Temp Compensation
{ie 1%FS from -10°C to 40°C)
0.1% FS (-10°C 1o 40°C)
F15/M5 = 13.42 ft/dm

F30/M10 = 29.52 f¢/8m
FE5/M20 = 62.32 #/19m
F100/M3C = 95.14 f/29m
F300/M100 = 324.8 1#/98m
F15/M5 = 0.003 f1/0.1 em
F30/M10 = 0.007 #1/0.2 cm
FB5/M20 = 0.01 /0.4 cm
F100/M30 = 0.02 #/0.6 cm
F300/M100 = 0.07 2 cm

Spreading Resistance Silicon
-20°C to 86°C

0.1°C

0.61°C

Ce

Barologger

F5AM1LE

Non-volaiile, Flash

2 % 24,008 Linear, Event or Log
Linear at sach 0.5 sec to 89 hrs,
Eveni- Based, or 25.8 hr, 157.5 hr,
297 day Logarithmic

Ceramic Transducer

Automatic Temp Compensation

{to 1%FS from -10°C {0 40°C}
0.3% FS {-10°C to 40°C)

5fi/1.5m

Spreading Resistance Silicon
-20°C to 80°C

0.1°C

0.01°C

evelogger: See Model 3001 LTDO Data Sheet for details
‘evelogger: ‘See-Model 3001 LTC Data Shiset for details

Printed in Canada
07/G2

For further information, please contact: Solinst Canada Ltd.
35 Todd Road, Georgetown, ON, Canada L7G 4R8

TEL- (905) 873-2255 or (800} 661-2023  FAX: +1 (9053 873-1992 or (800} 516-9081 Web: www.solinst.corn

E-mgil: instronents @ solinst.com
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Figure A-1, log of Borihg GMW 1 ¥DDG
CASING ELEVATION: QUANTITY OF FILTER MATERIAL;
DIAMETER & TYPE OF CASING: 2" PVC WELL SEAL & INTERVAL:  {-1.57
CASING INTERVAL: 0-5° WELL SEAL QUANTITY:  50ibs.
__NELL SCREEN: (.02 inch . ANNULUS SEAL/INTERVAL:  1.5°-4°
SCREEN INTERVAL:  5-1¢ ADDITIVES: none
WELL COVER:  Flush mount WELL DEPTH:  15°
'FILTERPACK/INTERVAL:  4-15° ENGINEER/GEOLOGIST: PSR

AT THE DATE INDICATED.

NOTE: THE LOG OF SUBSURFACE CONDITICNS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AXD
iT IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.
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Figure A-2, log of Boring GMW 2 -’ i © bE
CASING ELEVATION: ' QUANTITY OF FILTER MATERIAL:  300lbs.
DIAMETER & TYPE OF CASING: 20 PVC WELL SEAL & INTERVAL:  {-1.5?
_TASING INTERVAL: 0-5° . WELL SEAL QUANTITY:  501bs.
WELL SCREEN: .02 inch ANNULUS SEAL/INTERVAL:  1.5%.4°
SCREEN INTERVAL:  5-10° ADDITIVES: nohe
WELL COVER:  Flush mount ; WELL DEPTH: 15’
FILTERPACK/NTERVAL:  4-15’ ENGINEER/GEOLOGIST: PSR

NOTE: THE LDG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND
AT THE DATE INDICATED. IT IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.




BROJECT NO.

05094-06-01
. . -
= _|gc¢]w [ & [ BORING/WELL NO. Gy 3 '
&I—Z-iﬁ EHg| £2 | 2 | paTeDRILLED _724/08 WATER LEVEL (ATD) __60° |  WELL  [HEADSPACE
o Llzu=2) & form
21 & : CONSTRUCTION| . (PPM)
weem H | EQUIPMENT CME B-61 HSA DRILLER WEST HAZMAT o
SOIL DESCRIPTION .
<] PORTLAND CEMENT CONCRETE - +-6 inches, _Pae ae
I VA reinforced "/}5 ' i?/é}
8 P ¥ (Hand auger from 0.5 1o 5 feet) / /
2 A ALLOVIUM | - /
- 3 S A Medium dense, damp to moist, medium to dark brown, o
A A Silty SAND [SM], some clay ' ' /
- 4 % i
| - il iRe=
- 7 - )//;t R —
-8 _/ Medium dense, wet, medium brown, Silty SAND [SM], B R
g 4 20 GMW3-88[ 14, some clay, hydrocarbon odor =
12:40 L / o —
- 107 ,/ Same as above ] g
1 o 30 gmws-tofl ) .
' 12:46 R /’ ;
12 1 17 1 Medium dense, saturated, medium to dark brown, i E
i3 o 32 GMW3-1280 1 Clayey SAND [SC] o E=
12:53 gL, No odor §
s // | p =
- 15 — =
- 15 I TOTAL DEPTH = 15 FEET -
BORING TERMINATED AT 15 FEET
- 17 Groundwater at 6 feet S -
- 19 |
- 0 — : . ' i / No. 1721
| il B 'R A
= 21 - : . \ : i:ERTiF&Ei}G
\ " ENGINEERIN
L 22 emf %, e 7_,_»
- 23 - I
Figure A-3, log-of Boring GMW 3 FDDG
CASING ELEVATION: ) QUANTITY OF FILTER MATERIAL:  300lbs.
DIAMETER & TYPE OF CASING: 2PVC WELL SEAL & INTERVAL:  0-1.5°
CASING INTERVAL: 9-5 WELL SEAL QUANTITY:  50lbs.
-~ WELL SCREEN:. .02 inch ANNULUS SEAL/ANTERVAL:  1,5-4’
SCREEN INTERVAL:  5-10° ADDITIVES: none
WELL COVER:  Flush mount ' WELL DEPTH: 15’
FILTERPACK/INTERVAL:  4-i5’ ENGINEER/GEQLOGIST: PSR

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREDN APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND
AT THE DATE INDICATED. IT 15 NOT WARRANTED TG BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.




PROJECT NO.

09094-06-04
- . >_
1zl w | & | BORING/WELL NO. emw 4
el EEATL IR e I B ‘
oo RHel = 2 £ | DATEDRILLED _ 8/23/02 WATER LEVEL (ATD) 10.0° WELL  |HEADSPACE
o - 4 I T
] ZWE 5 = CONSTRUCTION] (PPM}
o - h ™ | EQUIPMENT CME 4.25 HSA DRILLERAJA EXPLORATION
SOIL DESCRIPTION
ol |0
- FILL d%a e
; Loose, moist, dark brown, Silty fine SAND with some 3 e
s ] -1, 1| - -clay [SM] —
L 3 - oy —
4 - _' 1 _i--
o 5 s _: - ': — |
— 6 - /'l)J g -%
-5 - / Moderately dense, moist, brown Silty, Clayey SAND =
' 18 lemwaz Bl AL [SC] —
L g - 09:15 Bl A - —
- 9 - // | ppp=
| 10 - 20 (oMW i 1{{ v —
09:26 |- ST X B su—:
11 - | ii 1 Moderately dense, wet, brown, Silty SAND [SM] _ —
- 12 NER - =
/ #*| Firm, moist to wet, gray, very Sandy CLAY with some —
— 13 o —~1\silt - petroleum odor {CL] . =
L g4 - 12 [OMW43 I Moderately dense, wet, gray, fine SAND ‘with some silt . —
and a trace of clay [SP] —
— 15 - . B
| g - BORING TERMINATED AT 15 FEET _
Groundwater encouniered at 10 feet  pwrvemen,
e Monitoring well constructed s -
18 - A N\
L 19 olnLies AoSERBERG Y,
19 Nat:/ﬂéii i W
CERTIFIEDA~" ff
— 21 — ENG{&EEFEF’;U H
Figure A-1, log of Boring GMW 4 DD
CASING ELEVATION: QUANTITY OF FILTER MATERIAL: 3.5 bags
DIAMETER & TYPE OF CASING: 2" Sch. 40 PVC WELL SEAL & INTERVAL: ~ Enviroplug 1.5-3.5 feet
CASING INTERVAL: * 0-15 feet WELL SEAL QUANTITY: 1 bag
WELL SCREEN: - 0.020 ANNULUS SEAL/INTERVAL: Concrete -1.5 feet
SCREEN INTERVAL:  5-15 feet ADDITIVES: None ‘
WELL COVER:  Flush Mount WELL DEPTH: 15 feet
FILTERPACK/INTERVAL: #3 Sand 3.5-15 feet ENGINEER/GEOLOGIST: RCO

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND

AT THE DATE INDICAYED.

1T IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJIECT NG.  (9094-06-04
: — 5= .
. |EeEiw s | BORING/WELL NO. cmw s
TR Th g I - | ,
pHl lwe? | & = 2 | DATEDRILLED _ 8/23/02 WATER LEVEL {ATD) 8.0 WELL HEADSPACE
e} Zw31 & = ' _ ' : CONSTRUCTION| (PPM)
W ) H | EQUIPMENT CME 4.25 HSA DRILLERAJA EXPLORATION
' SOIL DESCRIPTION
444 CONCRETE ~9 inches o , e lae
= — SR —i7a 24
1 1 i
T 1 1| FOL \
- 2T o Loose, moist, olive, Silty fine SAND {SM] ' 7
. 3 :% {J— ‘
1 }] -Becomes more brown ' : - 428
- 4T GMws-1 B ﬁ'-r }!  -Petroleum odor 7]
n i 1250 111 ' .
ST 1 s 1 {g Moderately dense, moist, brown, Silty fine SAND {SM] e
- 6 7 13:00 §|-) 1 4 - B
-7 Vo Plastic, moist, brown, fine Sandy CLAY with some silt n E
g, /- AlyicL —
L g - ~ .1 -Wet (no recovery) RS —
L 10 1. .-|  Loose, wet, brown, fine SAND with some silt [SP] g =t
g8 lomws2 f|-. - =
- 11 ] 13:19. L'_‘ - —
L 1 . /V‘// Soft, moist, dark gray, Silty CLAY with a trace of - e
// sand [CL] —
43 i R —
- 14 4 12 —
n | Loose, wet, gray, fine to medium SAND with a trace N ==
15 \of silt [SP] Yan
- 16 - BORING TERMINATED AT 15 FEET B -
Groundwater encountered at 8 feet _peermmrmn,,
— 17 Monitoring well constructed 7,
. .
- 21 - ENGI Ntir"i:hm
- 22
— 24

Figure A-2, log of Boring GMW 5 _ bl
CASING ELEVATION: QUANTITY OF FILTER MATERIAL: 4.5 bags

DIAMETER & TYPE OF CASING: 2" Sch. 40 PVC WELL SEAL & INTERVAL:  Enviroplug 1.5-3.5 feet

CASING INTERVAL:  0-15 feet L WELL SEAL QUANTITY: 1 bag

WELL SCREEN: {1020 ANNULUS SEAL/INTERVAL:  Concrete 0-1.5 feet

SCREEN INTERVAL:  A-15 feet ADDITIVES: None

WELL COVER:  Flush Mount WELL DEPTH: 15 feet

EILTERPACK/INTERVAL:  #3 Sand 3.5-15 feet - _ENGINEER/GEOLOGIST: RCO

NGTE: THE LOG OF SUBSURFACE- CONDITIONS SHOWN HEREOM APPLIES CMLY AT THE SPECIFIC BDRING OR TRENCH LOCATICN ARD -
AT THE DATE INDICATED. IT 1S NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OEHER LOCATIONS AND TIMES.




PROJECT NC. . 09094-06-04 ' )
. . >—
PO I & | BORING/WELL NO. gmw s
e~ & 0 . o .
afi ICHS| £E2 | 8 | patepruiep _8230 WATER LEVEL {ATD) 10.0° ' WELL  {HEADSPACE
a & & 2 & = CONSTRUCTION] (PPM)
HEm H | EQUIPMENT CME 4.25 HSA DRILLERAJA EXPLORATION .
SOIL DESCRIPTION
"1' J -[v 0-22 -c- 06" o
I 14| FIL d2s) o
) 4 } | Loose, moist, dark brown, Silty fine SAND [SM] P
— 7 - :{ {'f. -
L Ay
3 Ve . S S
- :/j/ /1 Moderatcly dense, moist, brown, Silty fine SAND [SM] I
oy |
— 5 = :% - S—
4 =
— 6 5/ -Trace of clay S —
n 4 Ry T
T s 7 // —
-8 - _’j//, Vefy loose, more Clayey SAND, trace of roots [SC] 7 —
i _] A ] F maama
7 9 |GMWe-L i/ _ —
- 10 ~ 15:10 ,// ¥ 1 oose, very moist to wet, brown, fine SAND with ~ —
‘ 1 // some silt [SM] § —
- 11 ] =
- 12 : 7 Plastic, moist, dark gray, Sandy CLAY with some silt N _:_
- 13 / e e —
- 15 " —
16 - BORING TERMINATED AT 15 FEET
Groundwater encountered at 10 feet -
—~ 17 Monitoring well constructed g
~ 18 - ,fm LPS. rce.»—%m ¥
] ?‘éu 12t ¥
Figure A-3, log of Boring GMW 6 _ b
CASING ELEVATION: QUANTITY OF FILTER MATERIAL: 4 bags #3
DIAMETER & TYPE OF CASING: 2" Sch. 40 PVC WELL SEAL & INTERVAL:  Bentonite Eaviroplug 1.5-3.5 feet
CASING INTERVAL: §-15 feet WELL SEAL QUANTITY: 1 bag
WELL SCREEN:  §.020 ANNULUS SEAL/INTERVAL:  (Concrete 0-1.5 feet
SCREEN INTERVAL:  5-15 feet ADDITIVES:  Nomne
WELL COVER:  Flush Mount WELL DEPTH: 15 feet
FILTERPACK/INTERVAL:  #3 Sand 3.5-15 feet ENGINEER/GEOLOGIST: RCO

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND

AT THE DAYE INDICATED.

IT 1S NOT WARRANTED TC BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.
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PROJECT NO. :
Ca— = :
Eoe o | BORING/WELL NO. gMmw 7
il - 7 OO O | ‘
HHu | LEY] ¥ 2 | 2 | pATEDRILLED 826102 WATER LEVEL (ATD) 7.5 WELL  [HEADSPACE|
= zw3 & = . CONSTRUCTION| (PPH)
Hom H | EQUIPMENT CME 4.25 HSA DRILLERAJA EXPLORATION] -
SOIL DESCRIPTION -
2 | 2ol fod
I -i.‘[-,1 FILL 2l
. Loose, meist, brown, Silty fine SAND with some clay ‘el e
L ) - S oAl lia.
L, 111
o, / | Soft, moist, brown, Sandy CLAY with some sift [CL] &4 ¢
I - / |
- 5 -~ T _
L - 4 , __% /
7 15 fomwra [ /
L _ 08:54 N ' - .
8 : I Loose, wet, brown, fine SAND with some silt with / /
~ 9 - | .7-- 71 trace of clay [SP] R /
30 |GMW7-2 Ei- - / 7
- . 09:05 Bl-- 7
10 I /
— 11 - - ; —
-More silty
— 13 - .
14 o 8 | Loose, wet, gray, SILT with some clay, with trace of _ /
fing sand [M1] : :
L 16 A -More clayey ?
| ' 17 - ’;}(/ Loose, wet, clayey, fine to medium SAND with some _ /
e silt [SC]
~ 18 - At i
_ A 7
- 19 . /
L 50 - T Moderately dense, wet, medivm to coarse SAND with ]
36 J-- 7| trace of sit [SP] / /
oy _ 1 l } Dense, moist to wet, Silty fine SAND [SM] | / 7
f _
= 23 -~ i _i- [ — /
- 24 é | i ‘/ /
i
Figure A4, log of Boring GMW 7 Continued Next Page oD
CASING ELEVATION: QUANTITY OF FILTER MATERIAL: 3.5 bags
DIAMETER & TYPE OF CASING: 2" Sch. 40 PVC WELL SEAL & INTERVAL:  Bentonite
CASING INTERVAL: 0-58 feet WELL SEAL QUANTITY: 5 Pails TR30 Pellets
WELL SCREEN:  (.020 . _ ANNULUS SEAL/INTERVAL:
‘| SCREEN INTERVAL:  48-58 feet 'ADDITIVES:  Mone
WELL COVER:  Flush Mount WELL DEPTH: 58 feet
FILTERPACK/INTERVAL: #3 Sand 43-58 fest ENGINEER/GEOLOGIST: RCO

NOTE: THE. LOS OF SUBSURFACE COMDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND

AT THE DATE INDICATED. 1T IS NOT WARRANTED TG BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO.

09094-06-04 : ' _ .
+ . - . :
. lecelw | & | BORING/WELL NO. Guw 1
= & 0 . | . .
=l by Qg £2 | 2 |parepriLED _ 82602 WATER LEVEL (ATD) WELL  [HEADSPACE
o kizn=21 & = CONSTRUCTION| (PPM}
HEm H EQUIPMENT - CME 4.25 HSA DRILLERAJA EXPIORATION .
SOIL DESCRIPTION
- 26 _ | { % H Same as above
- 27 - 2 ; i
BRI
- 28 7 \ "H | Thin ck
+ | in clayey seam
— 29 - {FI ‘
307 59 Medium dense, wet, gray, fine to coarse SAND with
- 31 some silt [SW] :
L3y - -Thin, fine sandy siit seam at ~31 feet
— 33 1 -
34 ] Dense, wet, fine to medium SAND with some clay and
J-. 7y silt,anda trace of gravel [SP] '
Sl PO 1
- 36 T
. _ E Dense, moist, gray, fine Sandy SILT with some clay
37
ML] , ,
— 38 . - ' .
— 39 - . _
~ 40 7 26 - | Moderately dense, moist, gray, Clayey, Sandy SILT
- 41 - S e | |
— 43 X
45 — i Same as above, with thin layers of fine to medium
50/6" A sand
46 'R
- 47 -1
._ 48 7] :  Sinbdid
- 49 =
™ 30 7 —
50/5" R —
L o - Dense, wet, gray, fine to coarse SAND with some silt —
\ISW] =i
— 52 - Dense, very moist, gray, fine Sandy SILT with a trace —
1 i1 ofclay [ML] o —
~ 53 ] 0+ —
e ' =

Figure A-5, log of Boring GMW 7

Continued Next Page

pD

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND
AT THE DATE INDICATED. IT IS NOT WARRANTED TC BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TiIMES.



PROJECT NO.

o]
O
[
O
B

o)
[

DEPTH
IN
FEET

PENETRAT .
RESIST.
BLUSAFT.

NO.

LITHOLOGY| R

BORING/WELL NO, carw 7

DATE DRILLED __8/26/G2 :

WATER LEVEL (ATD} 7.3

EQUIPMENT CME 4:25 HSA DRILLEBAIA EXPLORATION

 WELL  |HEADSPACE
CONSTRUCTION| (PPM)

SOIL DESCRIPTION

56 -
L 57
L 53
- 59 -
— 50 —
61
L 6o
F 63 -
| 64 A
- 65 —

L 67 -
68
L 6o -
— 70 —
|y 4
_ oy
L g -
-
I
~ 76—
|y
R
| g -
._‘80.—
L gp -
| gy A
| g3 -
g4 -

— 66 -]

L
<
N

=

50/3"

Same as above, with thin layers of fine sand

Dense, veryi moist to wet, gray, Silty, fine to medium
SAND [SM]

BORING TERMINATED AT 60 FEET = gy
. Groundwater encountered at 7.5 feet g
Monitoring well constructed g

PHELID 5 BOSTNITRE %

i‘x:a 1t
42F, d’ /a
) gxiuanrtm?m ) :,:

Figure A-6, log of Boring GMW 7

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND
AT THE DATE INDICATED.

DD

iT 1S NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.



PROJECT NO.

09094-06-04 :
. . . >— .
SR e T o | BORING/WELL NO. cmw 8
pEu BB~ E s B , e | |
] o =S £ | DATEDRILLED _ 8/26/02 WATER LEVEL (ATD)} 7.5 WELL HEADSPACE
8 =|zh=|g = CONSTRUCTION! (PPM)
E rm ﬁ EQUIPMENT CME 4.25 HSA - DRILLERAJA EXPLORATION o
SOIL DESCRIPTION
T - o o]
- 1 | ;i'i FILi. . . _‘Q(} EO
_ Ay Loose, moist, dark brown, Silty fine SAND [SM] e )
- 2 - _'i -f__i- —
il
-4 :1 T | -Becomes more clayey N / ' /
- 5 - A - /
j 11 %
- 6 - hy . -
L, 1yl /
— g - .- - | =~ Moderately dense, wet, brown, fine SAND with some ] / /
26 |eMWS-1 I S0 sit[sPy ' : %
L 4 N A . ] /
= - ] %
- 11 - : -? _
- 12 ] _: - i — /
- 13 SR
14 “[4.] Moderately dense, wet, brown and gray, fine Sandy _ / /
16 loMws2 I i SILT [ML] / /
- 15 - : - /
- 16 - L /
1 /
17 - EaE . 7
17 T4
- 18 - Al -
i
— 19 — - .% ) —
i
— 20 :1 ri‘ _
= 21 - oy .
i
- 22 - ; { f . -
- 23 - 111 g
- 24 1yl =
N A
Figure A-7, log of Boring GMW § Continued Next Page ]
CASING ELEVATION: QUANTITY OF FILTER MATERIAL: 4 bags
DIAMETER & TYPE OF CASING: 2" Sch. 40 PVC WELL SEAL & INTERVAL:  Bentonite Pellets 17-20 feet
CASING INTERVAL: 0-34.5 feet : WELL SEAL QUANTITY: 1 Bucket Pellets & Grout
WELL SCREEN: .02 : ANNULUS SEAL/INTERVAL: " ‘
SCREEN INTERVAL: 24.5-34.5 feet 1| ADDITIVES: None
WELL COVER: - Flush Mount . WELL DEPTH:  34.5 feet
FILTERPACK/INTERVAL: #3 Sand 20-35 feet ENGINEER/GEOQLOGIST: RCC

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND

AT THE DATE INDICATED. IT IS HOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.




PROJECT NO.  0%094-06-04

BORING/WELL NO. cmw s

DATE DRILLED __ 8/26/02 WATER LEVEL (ATD} _ 7.5 - | welL  |4eapspace
CONSTRUCTION| (PPM)

DEPTH
IN
FEET
PENETRAT,
RESIST,
BLWSAFT.
SAMPLE
NO.
LITHOLOGY!

EQUIPMENT CME 4.25 HSA DRILLERAJA EXPLORATION

SOIL DESCRIPTION

]

» L | SRNEE SR UUSUIUS. VN, S U UL U0 SRS —. L]
v " v O v V ¥ 7

30 52 lomwss I

Moderately dense, wet, gray, Silty fine SAND [SP]

4

. v ]
bt e b e g o s b 2 —— e e e

T T

TN PP ' VY ]
S . 4t ' Pty . v . D
L e it gt e e e e

BORING TERMINATED AT 35 ;;

- 36 7 Groundwater encountered at 7.5 fegh, o &
— 37 : : Monitoring well constructed /o™ 4

L 35 A
39 -
40 -
— 42 — ' . ; . I | -
- 43 - S -
~ 44 = l ’ . . ]
- 45 o -
— 46 \ ' ~ ‘ : -
L 47 - | .
— 48 — ' - .....
- 49 — . ) B ' —
......50‘._ o . . —
- 51 S ‘ -
5y ] - | -
_53_ ‘ . —
- 54 ‘ o . _ _ —

Figure A-8, log of Boring GMW 8 ‘ : oD

NGTE: THE LOG OF SUBSURFACE CONDITIONS SHGWN HEREON APPLIES ONLY AT THE SPECTFIC BORING OR TRENCH LOCATION AND
AT THE DATE INDICATED. 1T IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.




09054-06-04

- PROJECT NO.
M . . >
- el w & | BORING/WELL NO. guw_9
2 _ .
Ezlh 2ok o =
H | i b @ E g9 £ | DATEDRILLED _ 8/27/02 WATER LEVEL (ATD) 7.5 WELL - [HEADSPACE
! w3 & = ‘ CONSTRUCTION| (PPM) |
L *m H EQUIPMENT CME 4.25 HSA DRILLEBAIA EXPLORATION ‘
SOIL DESCRIPTION
- 0o oo
— 1 - FILL . 4 al & pa)
‘ . Loose, moist, dark brows, Silty fine SAND [SM] 1
— 7 - - —
. 3 — : ) — s
- 4] i -Becomes clayey 7 ‘::
e 5 —d - -I_ I
- 6 Moist, brown, fine SAND with some silt [SP] =
77 a ¥ -Becomes wet =
— 8 - ] —
-9 - — R —
- 10 - TE
b 11 = ] :
~ 12 e R —
- 13 1 4=
Loy - .| -Becomes more silty o ;
- 15 - - : —
16 - BORING TERMINATED AT 15 FEE
Groundwater encountered at 7.5 §
- 17 Monitoring well constructeg
L g - (7 PHELPS ROSENBERGY,
Hio, ?23 P
A CEAVFERS L LT
— 20 — i ENGINTERIRG LE
- 21 — ) _ .,.-l"."“‘
~ 23 -
Figure A-9, log of Boring GMW & oD
CASING ELEVATION: ~ _QUANTITY OF FILTER MATERIAL: 4 bags
1 DIAMETER & TYPE OF CASING: 2" Sch. 40 PVC WELL SEAL & INTERVAL:  Enviroplug 1-3 feet
CASING INTERVAL: 0-15 feet WELL SEAL QUANTITY: 2 bags
WELL SCREEN:  §.020 ANNULUS SEAL/INTERVAL:  Concrete
SCREEN INTERVAL:  5-15 feet ADDITIVES:  None
WELL COVER:  Flush Mount WELL DEPTH: 15 feet
FILTERPACK/INTERVAL:  #3 Sand 3-15 feet ENGINEER/GEQLOGIST: CB

NOTE: THE LOG DF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCE LOCATICN AND )
AT THE DATE INDICATED. 17 IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.






