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. REPORT OF RESULTS
DECOMMISSIONING MONITORING WELLS MW-2, MW-3, MW-4, MW-7, and MW-8
2130 WEST WASHINGTON STREET
. STOCKTON, CALIFORNIA
SIERRA-PACIFIC PROJECT NO. 92-033.04

1.0 INTRODUCTION

Union Oil Company of California, dba Unocal, authorized Sierra-Pacific Groundwater Consultants, Inc.
(Sierra-Pacific) to install five ground-water monitoring wells and collect ground-water data at a former

PureGro (currently Westwéy‘, Inc.) Molasses feed product facility located at 2130 West Washington

Street, Stockton, California (Figures 1 and 2). Background information is provided in earlier Sierra- -

Pacific work plans and reports listed in Section 5.0 of this report.

Sierra-Pacific completed a comprehensive soils investigation at the 2130 West Washington Street,
Stockton, California site in 1994. Ground-water monitoring has continued at the site since 1993, and
the frequency of sampling was reduced from quarterly to semi-annually in September 1996. Near-
surface ground water has flowed generally west since 1993. Ground water was flowing west-southwest,
with a gradient of 0.0066, during the last monitoring event on March 9, 1998 (Figure 3). Ground-water
levels rise and fall seasonally, and the water level at monitoring well MW-2 fluctuates more than the
other monitoring wells due to ponding and infiltration of storm water near the southeast corner of the

site. .

Nitrate concentrations in ground-water samples from wells MW-2 and MW-8 are always higher than
concentrations detected in samples from other wells, and the nitrates are derived from an off-site
(eastefn) source. Nitrate-as-nitrogen (NO,-N) concentrations detected at MW-8 have fluctuated from

13.7 to 60 mg/l. NO;-N concentrations detected at MW-2 have attenuated with time from 47.3 mg/t

to 20 mg/¢ in three years. Previous sampling events have recorded anomalous nitrogen spikes in

ground-water samples from side-gradient well MW-3. The "side-gradient" nitrogen spikes are due
to seasonal shifting of near-surface ground water and up-gradient sources of nitrate. Ground-water

samples collected from the down-gradient monitoring well (MW-7) have consistently had little or no

" nitrates and ammonium.

" SIERRA-PACIFIC GROUP 1
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Decommissioning Monitoring Wells MW-2, MW-3, MW-4, MW-7, and MW-8
2130 West Washington Street, Stockton, California

Sierra-Pacific Project No. 92-033.04

A

Elevated Total Dissolved Solids (TDS) concentrations, including chlorides, detected in ground-water
samples from MW-3, MW-4, and MW-7 indicate that brackish (connate) ground water pervades near-

surface deltaic sediments of the Port of Stockton. The seasonal infiltration of relatively fresh storm

-water flushes saline components from near-surface sediments, most notably in areas where storm

water ponds at the surface. Soil borings advanced in the western part of the site routinely intercepted
olive-green silty-sand formations which contained elevated concentrations of dissolved salts. Several
years of laboratory testing indicate that molasses feed product constituents, which are present in the
subsurface beneath the Washington Street fagility, have little or no deleterious effect on shallow

ground-water resources.

The California Regional Water Quality Control Board (RWQCB) notified Unocal in writing on
September 2, 1998 that with no significant change in ground-water conditions at the site, no further
investigative work or other actions would be required by the RWQCB. Decommissioning shallow
monitoring wells MW-2, MW-3, MW-4, MW-7, and MW-8 will close Unocal's involvement with the

site.

2.0 MONITORING WELL DECOMMISSIONING

Monitoring wells MW-2, MW-3, MW-4, MW-7, and MW-8 were sealed and decommissioned to

preclude the introduction of contaminants into the éba_ndoned wells and to reduce the vertical movement

' of shallow ground water on November 30, 1998. The field work was done by Woodward Drilling

Company, a State-licensed C-57 drilling contractor, in conformance with State and San Joaquin County
guidelines for well abandonment. Representatives from Sierra-Pacific and San Joaquin County observed

the decommissioning work.

SIERRA-PACIFIC GROUP 2
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Decommissioning Monitoring Wells MW-2, MW-3, MW-4, MW-7, and MW-8
2130 West Washington Street, Stockton, California
Sierra-Pacific Project No. 92-033.04

2.1 Field Preparations

Field preparations included a pre-construction meeting, telephone conversations, and correspondence
with various parties, including Unocal, RWQCB, San Joaquin County, and the drilling contractor. A

well decommissioning permit was obtained from the San Joaquin County Department of Public Health

Services, Environmental Health Division.

A tailgate safety meeting was conducted prior to commencing site work.

2.2 Overboring, Casing Removal, and Grouting

All of the concrete well heads and well boxes were removed using a sledge hammer and hand tools.

-The PVC well casings and screens of MW-3, MW-4, and MW-7 were removed by over-boring to

total-depths using a truck-mounted, 9-inch diameter, hollow-stem auger, fitted with a pilot shaft. The

- over-boring was advanced slowly to allow complete destruction and removal of the PVC-casing

fragments. Large-aboveground storage tanks precluded truck access to MW-2 and MW-8. Part of
the PVC well casing at MW-Q was removed using a bumper jack. The PVC well casing and screen
of MW-8 was pulled from the ground by hand. All of the monitoring well borings were then sealed

with Portland cement grout. Potable water for drilling and decontamination of equipment was obtained

~at the site.

2.3 Site Cleanup

Construction debris and soil cuttings was contained and removed from the site. Cuttings were placed

in three 55-gallon drums, characterized, and disposed of at Forward Landfill in Manteca, California.

- Copies of Forward’s approval and shipping documents are attachied herein as Appendix B. A high-

pressure washer was used to clean the drilling tools and equipment. Decontamination rinsates were

discharged to the ground.

SIERRA-PACIFIC GROUP 3
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Decommissioning Monitoring Wells MW-2, MW-3, MW-4, MW-7, and MW-8
2130 West Washington Street, Stockton, California
Sierra-Pacific Project No. 92-033.04

3.0 HEALTH AND SAFETY PROGRAM

A detailed Health and Safety (H&S) Plan to support the fieldwork was developed as a separate and
stand-alone documc?nt for previous Sierra-Pacific work at the Washington Street facility. Risks
associated with well abandonment procedures include accidental contact with overhead electrical power
lines and buried utilities. Drilling truck operations posed an additional risk. All workers at the site were
required to have 40-hour OSHA training and participate in a site safety meeting, discussions of work
safety,‘ and the establishment of sound emergency procedures. Hard hats, eye protection, steel-toed

boots, protective gloves, and high visibility vests were worn at the facility.
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Decommissioning Monitoring Wells MW-2, MW-3, MW-4, MW-7, and MW-§
2130 West Washington Street, Stockton, California
Sierra-Pacific Project No. 92-033.04

4.0 REMARKS AND SIGNATURES

Recommendations and the approach to the work outlined in this report represents our professional
opinions. These opinions are based on currently available client information, and were developed in
accordance with currently accepted hydrogeologic and engineering practices. Other. than this, no

warranty is implied or ihtended.

I certify under penalty of law that this document and all attachments were prepared under my direction
or supervision in accordance with a systém designed to assure that qualified personnel properly gather
aﬁd evaluate the information submitted. I further certify that the information submitted is, to the best of
my knowledge and belief, true, accurate, and complete. I am aware that there are significant penalties
for submitting false information, including the possibility of fine and imprisonment for knowing

violations.
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Report of Results &

Decommissioning Monitoring Wells MW-2, MW 3, MW-4, MW-7, and MW-8
2130 West Washington Street, Stockton, California
Sierra-Pacific Project No. 92-033.04 :

- 5.0 PREVIOUS SIERRA-PACIFIC REPORTS AND WORK PLANS

Soil Sampling Plan, PM AG Products: S1erra—Pac1ﬁc Groundwater Consultants, Inc., December 10,
1992.

Health and Safety Plan, Soil Sampling at the Cargill Mo.lasses Facility (formerly PureGro Company,
PM AG Products): Sierra-Pacific Groundwater Consultants, Inc., April 6, 1993.

Results of Soil Investigation: Sierra-Pacific Groundwater Consultants, Inc., July 2, 1993.

Work Plan For Soil Sampling, Monitoring Well (MW-1) Abandbnment, Monitoring Well Installations,
and Ground Water Monitoring: Sierra-Pacific Groundwater Consultants, Inc.,October 8, 1993.

Soil Sampling Plan: Sierra-Pacific Groundwater Consultants, Inc., November 16, 1993.
Results of Soil Investigation: Sierra-Pacific Groundwater Consultants, Inc., December 9, 1993.
Soil Sampling Plan III: Sierra-Pacific Groundwater Consultants, Inc., January 28, 1994.

Fourth-Quarter 1993, Monitoring Well Report (12/27/93 Sampling Evem‘) S1erra—Pac1ﬁc
Groundwater Consultants, Inc., February 10, 1994.

First-Quarter 1994, Monitoring Well Report (02/11/94 Sampling Event): Sierra-Pacific Groundwater
Consultants, Inc., April 18, 1994.

Results of Soil Investigation: Sierra-Pacific Groundwater Consultants, Inc., May 11, 1994.

Work Plan For Monitoring Well (MW-7) Installation: Sierra-Pacific Groundwater Consultants Inc.,
June 28, 1994. ’

Second-Quarter 1994, Monitoring Well Report (05/19/94 Sampling Event): Sierra-Pacific Groundwater
Consultants, Inc., July 10, 1994. :

Third-Quarter ]994, Quarterly Monftoring Report (08/11/94 Sampling Event): Sierra-Pacific
Groundwater Consultants, Inc., September 30, 1994,

Fourth-Quarter 1994, Quarterly Monztormg Report (11/02/94 Sampling Event): Slerra-Pac1ﬁc
Groundwater Consultants, Inc., November 17, 1994.
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Decommissioning Monitoring Wells MW-2, MW-3, MW-4, MW-7, and MW-8 '

2130 West Washington Street, Stockton, California
Sierra-Pacific Project No. 92-033.04

First-Quarter 1995, Quarterly Monitoring Report (02/07/95 Sampling Event). Sierra-Pacific
Groundwater Consultants, Inc., April 12, 1995.

Second-Quarter 1995, Quarterly Monitoring Report (05/09/95 Sampling Event): Sierra-Pacific
Groundwater Consultants, Inc., June 15, 1995.

Well (MW-5) Decommissioning Report, 2139 West Washington Street, Stockton, California: Sierra-
_Paciﬁc Groundwater Consultants, Inc., September 29, 1995, Cargill, Inc.

Third-Quarter 1995, Quarterly Monitoring Report (08/23/95 Sampling Event): Sierra-Pacific
Groundwater Consultants, Inc., October 5, 1995.

 Fourth-Quarter 1995, Quarterly Monitoring Report (11/08/95 Sampling Event): Sierra-Pacific

Groundwater Consultants, Inc., December 15, 1995.

First-Quarter 1996, Quarterly Monitoring Report (03/18/96 Sampling Event): Sierra-Pacific
Groundwater Consultants, Inc., May 21, 1996 (Referred to herein as the First Semi-Annual
Monitoring Report-1996. The decision to revise the monitoring schedule to semi-annual was
made following the completion and submission of this report).

Second Semi-Annual 1996, Monitoring Report (09/19/96 Sampling Event): Sierra-Pacific Groundwater
Consultants, Inc., December .5, 1996.

First Semi-Annual 1997, Monitoring Report (02/26/97 Sampling Event): Sierra-Pacific Groundwater
Consultants, Inc., April 21, 1997.

Second Semi-Annual 1997, Monitoring Report (08/18/97 Sampling Event): Sierra-Pacific Groundwater

Consultants, Inc., October 10, 1997 (Herein).

First Semi-Annual 1998, Monitoring Report (03/09/98 Sampling Event): Sierra-Pacific Groundwater
Consultants, Inc., April 16, 1998.

Work Plan, Decommissioning Monitoring Wells MW-3, MW-4, and MW-7, 2130 West Washington
Street, Stockton, California: Sierra-Pacific Groundwater Consultants, Inc., September 8, 1998.

Report of Results, Decommissioning Monitoring Wells MW-2, MW-3, MW-4, MW-7, and MW-8, 2130
West Washington Street, Stockton, California: Sierra-Pacific Group, April 13, 1999 (Herein).
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UTILITY EASMENT
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E boiler house

200 ft

raitroad-tracks —

‘ D©MW-3 ]
-4.00 ﬂ-0.98 -0.50 ft 0.00 ft 0.50 ft

The potentiometric surface sloped S75W with 0.0066 gradient on 3/9/98. -

1.00 f¢ 1.50 ﬁ\

The elevation contours are based on a datum of mean sea level (USGS). Scale 1" = 80'
EXPLANATION Figure 3

° WASHINGTON STREET SITE MAP

I\ng;S Monitoring well (showing ground-water elevation) SHOWING POTENTIOMETRIC SURFACE

/\ Sierra-Pacific Groundwater Consultants, Inc.

e—‘\ Potentiometric contour and groundwater flow direction
Prep by: J. Killey Reviewed by:%k,
Note that the collar-elevation of each well has been surveyed twice. Gorel No. WASH 16t Q 98.CDR | Prep date: 411 0)9& )
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. SAN JOAQUIN COUNTY PUBLIC HEALTH SERVICES
s pii il ENVIRONMENTAL HEALTH DIVISION
e g £R5P.0, BOX 388, 446 N. SAN JOAQUIN ST., STOCKTON, CA 96201-388
o (209) 468-3420 }
. €}
MoV 2413

9&) -REFUNDABLE PERMIT EXPIRES 1 YEAR FROM DATE ISSUE
(Complete in Triplicate)
Application is hereby made to.lhq,_'svar_r)‘;l%q}g&'? bunty for a permit to canstruct and/or install the work_ described. This applic_ation is made in complignce with San
Joaquin County Devel%mﬁ_“gfmlg; ﬁ,l\’aB&e& \ ’U. 23:80d the Standards of San Joaquin County Public Health Services, Environmental Heaith Division.

Job Addressfor APHE 0 | 3 O Wesjr (/U4'8"\M§+Du g‘f‘ City g‘("OC_.(r:?{-og Parce! Size/APH#

Owner's Name ‘PO R OF STecKTon) Address = Phone#
2 . Dolexdo "
Contracter S e RA~-PAc i GlRour Address 4 {1 L0 |adP Ay &l L cPhonett G633 (468
Sub Contractor WCXDDW & RD DR\ O I\JCK Address 33 '-: K‘ 1 ?%bu Ln\rr:fﬁj ‘007€Phone# 70 7
rd L N
TYEE OF WELL/PUMP: [} NEW WELL [} REPLACEMENT WELL {l MONITORING WELL #2 5 4 25 [} Other
ESTRUCTION  {) OUT-OF-SERVICE WELL [} GEOPHYSICAL WELL # {} SOIL BORING

[} INSTALLATION {J WELL SYSTEM REPAIR {} CROSS-CONNECT REPAIR {} VAPOR EXTRACTION WELL #

[INew [jRepair  H.P. DEPTH PUMP SET. FT. FIRST WATER LEVEL
FYPE OF PUMP)
INTENDED USE TY O L CONSTRUCTION SPECIFICATIONS
{] INDUSTRIAL [} OPEN BOTTOM DIA. OF WELL EXCAVATION é‘_? {A.c E DIA. OF CONDUCTOR CASING o ive
{I DOMESTIC/PRIVATE [} GRAVEL PACK SIZE TYPE OF CASING/STEEL/PVC P v C DIA. OF WELL CASING T AYS Il
[JPUBLIC MUNICIPAL  {} DRIVEN DEPTH OF GROUT SEAL <> FUa5Y _ SPECIFICATION
{] IRRIGATION/AG f OTHER GROUT SEAL INSTALLED BY GROUT BRAND NAME
{} MONITORING GROUT SEAL PUMPED:QH:VES i} No - CONCRETE PEDESTAL 8Y DRILLER.\;KES {j No
APPROX. DEPTH LOCKING CHESTER BOX/STOVE PIPE b (2 )k

PROPOSED CONSTRUCTION/DRILLING METHOD: MUD ROTARY, AIR ROTARY, AUGER &QABLE OTHER

I hereby certify that | have prepared this application and that the work will be done in accordance with San Joaquin County Ordinances, State Laws, and Rules and
Regulations of the San Joaquin County. Home owner or licensed agent's signature certifies the following: *I certify that in the performance of the work for which this
permil is issued, | shall not employ persons subject to WORKMAN'S COMPENSATION Laws of California.” Contractor’s hiring or sub-contracting signature certifies
the faliowing: “I cerlifiy that in the performance of the work for which this permit is issued, t shall employ persons subject to WORKMAN'S COMPENSATION Laws of
California.” THE APPLICANT MUST CALL 24 HOURS IN ADVANCE FOR ALL REQUIRED INSPECTIONS AT (209) 488-3423. Complete drawing at lower area

provided. ; JO/ ."" .
Signed X ‘,%Y @_AQ /,//L) Title [‘ /Eé L { —3 Z Déleﬁ ip

-
\
e / PLOT PLAN (Draw to Scale) Scale "to
1. Names of sireets or roads nearest to or bounding the property. 4. Location of house sewage disposal system or
2. Outline of the property, giving dimensions and North direction. proposed expansion of sewage disposal systems.
3. Dimensioned outlines and locations of all exisling and proposed 5. Location of wells within radius of 150 ft. on
structures, including covered areas such as patios, driveways, the property or adjoining property.

and watks.

LoRK . RLAN SUBMITED

§ EEE T IERED: mEm

B [ao :

F'4

M‘K DEPARTMENT USE ONLY E;{
Application Accepted By, b | Date, / / 0 Area / é )
Grout Inspection By, // Date, Pump Inspection By Oate
Destruction Inspection By /4 Date Comments:wwm

ACCOUNTING ONLY: AID# FACH#

PE CODES FEE INFO | AMOUNT REMITTED | CHECK#/CASH RECEIVED BY | DATE PERMIT/SERVICE REQUEST NUMBER | INVOICE

2402 | W) W1 208 |Gtk Whs| R 07700
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WOODWARD DRILLING CO., INC.

P.O. BOX 336, RIO VISTA, CA 94571
(707) 374 - 4300 FAX: (707) 374 - 5677

C-57 LIC.# 710079

CLIENT:Z77

JoB/P.o.No_SNEAR,

siTE: re6. (s

DATE: il . 2. O\ &

GEOLOGIST: Yo~y »&’if.:w?W’

DRILLER ﬁm Alse

S

£

" -~ fry . 'L N s T R
. ADDRESS: 2 V20 v W Oada 1 atey. Gt HELPER: i &7
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RECEIVED SEP 2 1 1998

P.O. Box 6336
RMR ’ 1145 W. Charter Way » Stockton, CA 95206

NCORPORATED (209) 466-4482 + (800) 204-4242 « FAX (209) 466-1067

September 17, 1998

Sierra Pacific Groundwater
4911 Windplay Drive, Ste 4
El Dorado Hills, CA 95762

Attn: John Killey

Re: Approval No. 748471
Drill Cuttings
2130 West Washington Street

Dear Mr. Killey:

FORWARD INC. is pleased to informi you that the approximately 10 tons of Drill Cuttings from the
referenced site has been approved for acceptance at our Manteca, California Landfill as a Class 2 waste.
This approval has been based on the information provided in the waste profile and associated materials
submitted on behalf of Unocal Corporation (Generator). Acceptance of the waste is subject to regulatory
requirements, and is also subject to the “Terms and Conditions” agreed to and signed by Generator in the
waste proﬁle

Your approval number for this project will be 748471. This number should be used in all schedulmg and
correspondence with FORWARD, INC.  regarding thls waste profile.

This profile shall remain in effect until February 28, 1999, or until any significant changes in the waste
stream occur. At that time, FORWARD, INC. will re-evaluate the profile, and current analytical data and
requirements will be reviewed. .

Please schedule all waste sin’pments with the Landfill (209-982- 42.98) at least 24 hours in advance. The
landfills hours of operation are Monday through Friday 6:00 am to 4:30 pm for soil, 6:00 am to 3:00 pm

- for all other waste types.

Thank you for the opportunity to be of service. Should you have any questlons please do not hesitate to
contact me or our Customer Service at (800) 204-4242.

Sincerely,
FORWARD, INC.

wmﬁﬁ Btryer

Brad J. Bonner |
Sales Manager . _' .

BIB/sr

FA\FORWARDWMERGE FORMS\ACCEPT.DOC
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" EXECUTIVE SUMMARY

Sierra-Pacific Groundwater Consultants, Inc. (Sierra-Pacific) completed a comprehensive soils
investigation at the former PureGro facility at 2130 West Washington Street, Stockton, California in
1994 (Figure 2). Ground-water monitoring has continued at the site since 1993, and the frequency of
sampling was reduced from quarterly to semi-annually in September 1996. Near-surface ground water
has flowed generally west since 1993. Ground water was flowing west-southwest, with a gradient of
0.0066, on March 9, 1998. Ground-water levels rise and fall seasonally (Figure 4). The water level at
monitoring well MW-2 fluctuates more than the other monitoring wells due to localized ponding and

infiltration of storm water near the southeast corner of the site (Figure 3).

Nitrate concentrations in ground-water samples from the upgradient wells MW-2 and MW-8 continue
to be higher than concentrations detected in samples from other wells, and the nitrates are derived from
an off-site (eastern) source. Nitrate-as-nitrogen (NO;-N) concentrations detected at MW-8 have
fluctuated from 13.7 to 69 mg/f. NO,-N concentrations detected at MW-2 have attenuated with time
from 47.3 mg/l to 20 mg/¢ in four years. Previous sampling events have recorded anomalous nitrogen
spikes in ground-water samples from side-gradient well MW-3. The "side-gradient" nitrogen spikes are
due to seasonal shifting of near-surface ground water and up-gradient sources of nitrate. Ground-water
samples collected from the down-gradient monitoring well (MW-7) have consistently had little or no

nitrates and ammonium.

Elevated Total Dissolved Solids (TDS) concentrations, including chlorides, detected in ground-water
samples from MW-3, MW-4, and MW-7 indicate that brackish (connate) ground-water pervades near-
surface deltaic fluvial sediments of the Port of Stockton. The seasonal infiltration of relatively fresh
storm water flushes saline components from near-surface sediments, most notably in areas where storm
water ponds at the surface. Soil borings advanced in the western part of the site routinely intercepted
olive-green silty-sand formations which contained elevated concentrations of dissolved salts. Several
years of laboratory testing indicate that molasses feed product constituents which are present in the
subsurface beneath the Washington Street facility have little or no deleterious effect on shallow ground-
water resources. In fact, extremely low nitrate concentrations detected at MW-7 support Sierra-Pacific's

contention that molasses enhance the viability of organisms which are denitrifying saturated sediments

beneath the Washington Street facility.

Sierra-Pacific Groundwater Consultants, Inc. iv
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FIRST SEMI-ANNUAL 1998
MONITORING REPORT
2130 WEST WASHINGTON STREET FACILITY
STOCKTON, CALIFORNIA
SIERRA-PACIFIC PROJECT NO. 92-033.04

1.0 BACKGROUND

Union Oil Company of California, dba Unocal, authorized Sierra-Pacific Groundwater Consultants, Inc.
(Sierra-Pacific) to install five ground-water monitoring wells and collect ground-water data at a former
PureGro (currently Westway, Inc.) Molasses feed product facility located at 2130 West Washington
Street, Stockton, California (Figures 1 and 2). A large volume of background information is provided

in earlier Sierra-Pacific work plans and reports listed in Section 6.0 of this report.

2.0 METHODS

2.1 Water-Level Measurements

Well caps were removed and the water leifel was allowed to equilibrate before grouhd-Water depth
measurements were made. Ground-water levels were measured to the nearest 0.01 foot by Sierra-Pacific
on March 9, 1968 and are listed in Table 1. Each of the Unocal monitoring well collar elevations has
been surveyed to a vaulted, permanent, brass benchmark located on West Washington Street. The datum

is Mean Sea Level, as determined by the U.S. Geological Survey.

2.2 Ground-Water Sampling and Laboratory Analysis

Prior to sampling, more than three wetted-well-volumes of ground water was purged from the uppermost
saturated zone from each of the five wells to assure the collection of representative samples. Water
quality field parameters (conductivity, pH and temperature) were measured and recorded during purging
(Appendix A). Samples were collected after the field parameters stabilized. Analytical results and
chain-of-custody forms are included in Appendix B. Ground-water samples were examined for odors,

coloration, and turbidity. No odors were detected and the appearance ranged between clear and cloudy

Sierra-Pacific Groundwater Consultants, Inc. 1




L (l> L

L

|

L_;‘l

_First Semi-Annual 1998 Monitoring Report
2130 West Washington Street, Stockton, California

Sierra-Pacific Project No. 92-033.04

with minor turbidity; See Appendix C for sampling methods and quality assurance. Routine well

maintenance is performed as part of each monitoring event.

3.0 RESULTS

3.1 _Ground-Water Chemistry

On March 9, 1998, ground-water samples from the five monitoring wells contained between 0.52 and
64 mg/! nitrate-as-nitrogen (NO,-N). Total Kjeldahl Nit'rogenv (TKN) concentrations ranged from "non-
detect" (ND) at a detection limit of 0.20 mg/¢ to 0.37 mg/l. Ammonium-as-nitrogen (NH,-N)
concentrations ranged from ND at a detection limit of 0.082 mg/¢ to 0.10 mg/f. Calculated Total

- Nitrogen (N) values ranged from 0.89 to 64 mg/l. Sixty-four mg/? of NO;-N was detected in the ground-

water sample collected from the up-gradient well MW-8 and 20 mg/¢ NO,-N was detected at MW-2, the

other up-gradient well. Nitrate levels have consistently attenuated with time at MW-2 (Figure 5).

" Traces of TKN and nitrate, with a combined concentration of 1.3 mg/? Total-N, were detected in the

sample from the down-gradient monitoring well MW-7 (Table 2). Ground-water samples from MW-7

~ have contained little or no detectable nitrate and ammonium since MW-7 was installed in August 1994

(Figure 5). MW-7 has been sampled 11 times since August 1994.

Total Dissolved Solids (TDS) values ranged from 1,400 to 3,300 mg/?, with a mean of 2,320 mg/0. The

- corresponding Specific Conductance (Sp Cond) ranged from 2,010 to 4,250 umhos/cm, with a mean of

2,996 umhos/cm. The ratio of mean TDS to mean Sp Cond was 0.77. Ground-water samples collected

" on March 9, 1998 were tested for chloride ions (Cl -) because ground-water resources of the Port of

Stockton are subject to connate diffusion (salt water intrusion). Chloride concentrations, which may be
largely derived from the diffusion of brackish connate ground water, ranged from 60 mg/¢ to 1,300 mg/t.
Chloride concentrations have consistently been lower in areas of the site where storm water infiltrates.

All ground-water quality data are presented in Tables 1 through 4.

Sierra-Pacific Groundwater Consultants, Inc. 2



First Semi-Annual 1998 Monitoring Report
2130 West Washington Street, Stockton, California
Sierra-Pacific Project No. 92-033.04

Ground-water level measurements indicate that shallow ground water moves westward beneath the site.
Laboratory test results indicate that the nitrate compounds are being reduced as ground water passes
under the facility. The down-gradient well (MW-7) has yielded essentially nitrate-free ground-water

samples since August 1994 (Table 2, Figure 5).

3.2 Ground-Water Levei Data and Predicted Flow Directions

The elevation of the uppermost saturated zone has changed seasonally since monitoring began in

- December 1993 (F.igure 5). The water table raises and lowers in response to seasonal precipitation,

infiltration of storm water, and San Joaquin River levels. Monitoring well MW-2 routinely exhibits the
greatest variations in water levels (Table 1, Figure 4) due to ponding and associated infiltration of storm
water near the southeast corner of the site. Shallow ground water was flowing west-southwest on March
9, 1998, and has flowed generally west since monitoring began in December 1993 (Figure 3). There was
a temporary reversal in August 1997, and without localized infiltration of storm water, shallow ground

water would flow to the southeast.

4.0 CONCLUSIONS

° Ground-Water Levels and Flow Directions - Near-surface ground water has flowed generally
westward since 1993.. It was flowing west-southwest on May 9, 1998. Monitoring well MW-2
continues to exhibit greater variations in ground-water level due to localized ponding and
infiltration of surface runoff (Figure 4).

° Off-Site Sources of Nitrate - NO,-N concentrations detected in ground-water samples from
wells along the eastern property boundary (MW-2 and MW-8) continue to be the highest,
indicating that ground-water nitrates are derived from an off-site source (Figure 5). Nitrate
concentrations detected at MW-2 have steadily attenuated with time since monitoring began in

December 1993.

Sierra-Pacific Groundwater Consultants, Inc. . 3




}

First Semi-Annual 1998 Monitoring Report
2130 West Washington Street, Stockton, California
Sierra-Pacific Project No. 92-033.04

L Down-Gradient Monitoring Well - Through 11 sampling events, ground-water samples from
down-gradient monitoring well (MW-7) have contained little or no nitrates and ammonium
concentrations. Monitoring of this well began in August 1994 (Table 2).

.. Salt Water Intrusion - Elevated chloride and TDS concentrations detected in ground-water
samples collected at the site indicate the generally inferior quality of shallow ground water at the
Port of Stockton. Chloride and TDS concentrations have been particularly high in samples from
the western wells MW-3, MW-4, and MW-7). Brackish connate ground water, rich in chlorides,
is believed to be derived from olive-green, silty-sand, formations which underlie the western and
central parts of the site. Relatively fresh storm water ponds near the site, infiltrates, and flushes
out naturally occurring saline compounds from the near-surface sediments.

L Microbial Denitrification - Molasses and other animal feed product constituents known to be
present in the subsurface beneath the Washington Street facility appear to have little or no
deleterious effect on ground-water resources at the Port of Stockton. A large body of scientific
evidence indicates that molasses-based feed products actually enhance the viability of micro-
organisms present in the subsurface which metabolize and remove (denitrify) nitrogen
compounds from saturated sediments and ground water.

o Recommended Site Closure - The down-gradient well MW-7 has yielded essentially nitrate-
free ground-water samples since monitoring began at MW-7 in August 1994. After 14 successive
site-wide monitoring events, Sierra-Pacific recommends that no further monitoring is needed.

Sierra-Pacific Groundwater Consultants, Inc. 4
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2130 West Washington Street, Stockton, California
Sierra-Pacific Project No. 92-033.04

5.0 REMARKS AND SIGNATURES

Conclusions, recommendations, and the approach to the work described in this semi-annual monitoring
report represent our professional opinions. These opinions were based on site conditions at the time of
our visit, and were developed in accordance with currently accepted hydrogeologic and engineering

practices. Other than this, no warranty is implied or intended.

SIERRA-PACIFIC GROUNDWATER CONSULTANTS, INC.

This semi-annual monitoring report was prepared by:

Cope 1N .|y98 |

" Date ?

This semi-annual monitoring report was reviewed by:

W KA, AoA (9 (148
John Killey, REAQ /\{ Date | '
Senior Chemist

04/16/98/1smr98.033/JSR/JILB

Sierra-Pacific Groundwater Consultants, Inc. 5
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6.0 PREVIOUS SIERRA-PACIFIC REPORTS AND WORK PLANS

Soil Sampling Plan, PM AG Products: Sierra-Pacific Groundwater Consultants, Inc., December 10,
1992.

Health and Safety Plan, Soil Sampling at the Cargill Molasses Facility (formerly PureGro Company,
PM AG Products): Sierra-Pacific Groundwater Consultants, Inc., April 6, 1993.

Results of Soil Investigation: Sierra-Pacific Groundwater Consultants, Inc., July 2, 1993.

Work Plan For Soil Sampling, Monitoring Well (MW-1) Abandonment, Monitoring Well Installations,
and Ground Water Monitoring: Sierra-Pacific Groundwater Consultants, Inc.,October -8, 1993.

Soil Sampling Plan: Sierra-Pacific Groundwater Consultants, Inc., November 16, 1993.
Results of Soil Investigation: Sierra-Pacific Groundwater Consultants, Inc., December 9, 1993.
Soil Sampling Plan III: Sierra-Pacific Groundwater Consultants, Inc., January 28, 1994.

Fourth-Quarter 1993, Monitoring Well Report (12/27/93 Sampling Event): Sierra-Pacific
Groundwater Consultants, Inc., February 10, 1994.

First-Quarter 1994, Monitoring Well Report (02/11/94 Sampling Even): Sierra-Pacific Groundwater
Consultants, Inc., April 18, 1994.

Results of Soil Investigation: Sierra-Pacific Groundwater Consultants, Inc., May 11, 1994.

Work Plan For Monitoring Well (MW-7) Installation: Sierra-Pacific Groundwater Consultants, Inc.,
June 28, 1994.

Second-Quarter 1994, Monitoring Well Report (05/19/94 Sampling Event): Sierra-Pacific Groundwater
Consultants, Inc., July 10, 1994.

Third-Quarter 1994, Quarterly Monitoring Report (08/11/94 Sampling Event): Sierra-Pacific
Groundwater Consultants, Inc., September 30, 1994.

Fourth-Quarter 1994, Quarterly Monitoring Report ( 11/02/94 Sampling Event): Sierra-Pacific
Groundwater Consultants, Inc., November 17, 1994.

Sierra-Pacific Groundwater Consultants, Inc. 6



First Semi-Annual 1998 Monitoring Report
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Sierra-Pacific Project No. 92-033.04

First-Quarter 1995, Quarterly Monitoring Report (02/07/95 Sampling Event) Sierra-Pacific
Groundwater Consultants, Inc., April 12, 1995.

Second-Quarter 1995, Quarterly Monitoring Report (05/09/95 Sampling Event): Sierra-Pacific
Groundwater Consultants, Inc., June 15, 1995.

Well (MW-5) Decommissioning Report, 2139 West Washington Street, Stockton, California: Sierra-
Pacific Groundwater Consultants, Inc., September 29, 1995, Cargill, Inc.

Third-Quarter 1995, Quarterly Monitoring Report (08/23/95 Sampling Event): Sierra-Pacific
Groundwater Consultants, Inc., October 5, 1995.

Fourth-Quarter 1995, Quarterly Monitoring Report (11/08/95 Sampling Event): Sierra-Pacific
Groundwater Consultants, Inc., December 15, 1995.

 First-Quarter 1996, Quarterly Monitoring Report (03/18/96 Sampling Event): Sierra-Pacific

Groundwater Consultants, Inc., May 21, 1996 (Referred to herein as the First Semi-Annual
Monitoring Report-1996. The decision to revise the monitoring schedule to semi-annual was
made by the RWQCB following the completion and submission of this report).

Second Semi-Annual 1996, Monitoring Report (09/19/96 Sampling Event): Sierra-Pacific Groundwater
Consultants, Inc., December 5, 1996.

First Semi-Annual 1997, Monitoring Report (02/26/97 Sampling Event): Sierra-Pacific Groundwater
Consultants, Inc., April 21, 1997.

Second Semi-Annual 1997, Monitoring Report (08/18/97 Sampling Event): Sierra-Pacific Groundwater
Consultants, Inc., October 10, 1997.

- First Semi-Annual 1998, Monitoring Report (03/09/98 Sampling Event): Sierra-Pacific Groundwater

Consultants, Inc., April 16, 1998 (herein).

Sierra-Pacific Groundwater Consultants, Inc. . 7




Table 1. Ground-Water Level Data 1/

‘Well, Date, and T

Observations

MW-2, 12/24/93, 13:45

2.29 Feet

11.95 Feet No odors
MW-2, 12/27/93, 10:45 2.29 11.97 -9.68 No odors
MW-2, 12/30/93, 08:18 2.29 12.12 -9.83 No odors
MW-2, 02/11/94, 09:03 2.29 10.02 -7.73 No odors
MW-2, 03/16/94, 11:30 2.29 9.83 -7.54 No odors
MW-2, 05/19/94, 10:15 2.29 11.40 -9.11 No odors
MW-2, 08/08/94, 08:37 2.29 13.19 -10.9 No odors
MW-2, 08/11/94, 15:36 229 13.27 -10.98 No odors
MW-2, 08/30/94, 10:35 2.29 13.71 -11.42 No odors
MW-2, 11/01/94, 14:35 2.29 14.31 -12.02 No odors
MW-2, 11/02/94, 08:20 2.29 14.36 -12.07 No odors
MW-2, 02/07/95, 12:53 2.29 7.71 -5.42 No odors
MW-2, 05/09/95, 10:32 2.29 7.51 -5.22 No odors
MW-2, 08/23/95, 10:35 2.29 10.08 -7.79 No odors
MW-2, 11/08/95, 11:02 2.29 11.52 -9.23 No odors
MW-2, 03/15/96, 14:40 2.29 2.58 -0.29 No odors
MW-2, 03/18/96, 09:01 2.29 2.67 -0.38 No odors
MW-2, 09/19/96, 10:34 2.29 8.46 -6.17 No odors
MW-2, 02/26/97, 17:43 2.29 1.98 0.31 No odors
MW-2, 08/18/97, 12:21 2.29 7.40 -5.11 No odors
MW-2, 03/09/98, 14:12 2.26 2/ 0.87 1.39 No odors
MW-3, 12/24/93, 13:24 2.17 14.07 -11.90 No odors
MW-3,12/27/93, 11:59 2.17 13.93 -11.76 No odors
MW-3, 12/30/93, 08:20 2.17 13.90 -11.73 No odors
MW-3, 02/11/94, 09:10 2.17 13.38 -11.21 No odors

Sierra-Pacific Groundwater Consultants, Inc.



Table 1. Ground-Water Level Data 1/ (Continued)

MW-3, 05/19/94, 10:22 -10.73 No odors
MW-3, 08/08/94, 08:30 -12.36 No odors
MW-3, 08/11/94, 16:28 -12.45 No odors
MW-3, 08/30/94, 10:30 -12.83 No odors
MW-3, 11/01/94, 14:45 -12.97 No odors
MW-3, 11/02/94, 08:50 -13.07 Strong sewage
MW-3, 02/07/95, 11:16 -8.70 Sewage odor
MW-3,05/09/95, 10:34 2.17 8.75 -6.58 Sewage odor
MW-3, 08/23/95, 10:40 2.17 10.55 -8.38 No odors
MW-3, 11/08/95, 10:59 2.17 11.62 -9.45 No odors
MW-3, 03/15/96, 15:00 2.17 6.17 -4.00 No odors
MW-3, 03/18/96, 08:29 2.17 6.06 -3.89 No odors
MW-3, 09/19/96, 10:30 2.17 8.57 -6.40 No odors
MW-3, 02/26/97, 16:31 2.17 3.81 -1.64 No odors
MW-3, 08/18/97, 12:08 2.14 2/ 7.08 -4.94 No odors
MW-3, 03/09/98, 14:28 2.14 3.12 -0.98 No odors
MW-4, 12/24/93, 12:28 3.18 14.80 -11.62 No odors
MW-4, 12/27/93, 12:52 3.18 14.65 -11.47 No odors
MW-4, 12/30/93, 08:23 3.18 14.69 -11.51 No odors
MW-4, 02/11/94, 09:18 3.18 13.99 -10.81 No odors
MW-4,03/16/94, 11:55 3.18 12.97 -9.79 No odors
MW-4, 05/19/94, 10:28 3.18 13.54 -10.36 No odors
MW-4, 08/08/94, 08:58 3.18 15.16 -11.98 No odors
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Table 1. Ground-Water Level Data 1/ (Continued)

Well, Date, and Time

lev
(feet)

'Observ

MW-4, 08/11/94, 13:45 3.18 No odors
MW-4, 08/30/94, 09:20 3.18 No odors
MW-4,11/01/94, 15:00 3.18 No odors
MW-4, 11/02/94, 10:45 3.18 No odors
MW-4, 02/07/95, 12:02 3.18 10.99 -7.81 Musty odors
MW-4, 05/09/95, 10:36 3.18 9.40 -6.22 Slight sewage
MW-4, 08/23/95, 10:45 3.18 11.32 -8.14 No odors
MW-4, 11/08/95, 10:55 3.18 12.4 -9.22 No odors
MW-4, 03/15/96, 14:10 3.18 6.13 -2.95 No odors
MW-4, 03/18/96, 08:32 3.18 6.02 -2.84 No odors
MW-4, 09/19/96, 10:21 3.18 9.31 -6.13 No odors
MW-4, 02/26/97, 12:30 3.18 3.3 -0.12 No odors
MW-4, 08/18/97, 12:13 3.18 7.88 -4.70 No odors
MW-4, 03/09/98, 14:21 3.18 2.78 0.40 No odors
MW-5, 12/24/93, 14:10 3.22 3/ 14.29 -11.07 - No odors
MW-5, 12/27/93, 13:45 3.22 14.22 -11 No odors
MW-5, 12/30/93, 08:15 3.22 14.31 -11.09 No odors
MW-5, 02/11/94, 09:23 3.22 12.63 -9.41 No odors
MW-5, 03/16/94, 12:02 3.22 12.35 -9.13 No odors
MW-5, 05/19/94, 10:34 3.22 13.08 -9.86 No odors
MW-5, 08/08/94, 08:45 3.22 14.91 -11.69 No odors
MW-5, 08/11/94, 14:50 3.22 15.00 -11.78 No odors
MW-5, 08/30/94, 10:40 3.22 15.46 -12.24 No odors
MW-5, 11/01/94, 15:05 3.22 15.76 -12.54 No odors
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Table 1. Ground-Water Level Data 1/ (Continued)

MW-5, 11/02/94, 12:40 3.22 -12.62 No odors
MW-5, 02/07/95, 11:55 3.22 9.92 -6.70 No odors
MW-5, 05/09/95, 10:38 3.22 8.89 -5.67 No odors
MW-5, 08/23/95, 10:50 3.22 3/ 11.42 -8.20 No odors
MW-6, 03/16/94, 12:06 6.09 3/ 15.63 -9.54 No odors
MW-6, 05/19/94, 09:37 6.09 16.18 -10.09 No odors
MW-6, 08/08/94, 09:05 6.09 17.71 -11.62 No odors
MW-7, 08/11/94, 10:35 2.40 14.62 -12.22 No odors
MW-7, 08/30/94, 10:25 2.40 15.03 -12.63 No odors
MW-7,11/01/94, 14:50 2.40 15.14 -12.74 No odors
MW-7, 11/02/94, 10:20 2.40 15.26 -12.86 No odors
MW-7, 02/07/95, 11:07 2.40 10.50 -8.10 No odors
MW-7, 05/09/95, 10:40 2.40 8.83 -6.43 No odors
MW-7, 08/23/95, 10:55 2.40 10.64 -8.24 No odors
MW-7,11/08/95, 10:57 2.40 11.68 -9.28 No odors
MW-7, 03/15/96, 14:15 2.40 5.69 -3.29 No odors
MW-7, 03/18/96, 08:31 2.40 5.62 -3.22 No odors
MW-7, 09/19/96, 10:28 2.40 8.6 -6.20 No odors
MW-7,02/26/97, 10:56 2.40 3.5 -1.10 No odors
MW-7, 08/18/97, 12:04 2.37 2/ 7.03 -4.66 No odors
MW-7, 03/09/98, 14:05 2.37 3.05 -0.68 No odors
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‘Table 1. Ground-Water Level Data 1/ (Continued)

MW-8, 03/15/96, 15:10 4.80 4/ 5.73 -0.93 No odors
MW-8, 03/18/96, 08:44 4.80 5.92 -1.12 No odors
MW-8, 09/19/96, 10:24 4.80 11.18 -6.38 No odors
MW-8, 02/26/97, 12:25 4.80 3.87 0.93 No odors
MW-8, 08/18/97, 12:17 4.80 9.82 -5.02 No odors
MW-8, 03/09/98, 14:17 4.80 2.66 2.14 No odors

3y | Casing and ground-water elevations are listed in feet, and referenced to Mean Sea Level as:

4/

determined by the U.S. Geological Survey. Monitoring wells MW-2, MW-3, MW-4, MW-5,
and MW-7 were surveyed by licensed surveyors to establish accurate elevations.

Machined aluminum well caps and bronze collars originally installed at MW-2, MW-3, and
MW-7 were removed from the wells because of severe corrosion damage. The metal caps and
collars were replaced with two-inch expansible plugs. The collar elevations of wells MW-2,
MW-3, and MW-7 are now 0.03 feet lower.

Monitoring well (MW-6) was decommissioned on behalf of PM Ag Products, Inc. by Sierra-
Pacific on August 8, 1994. Monitoring well (MW-5) was decommissioned on behalf of Cargill,
Inc. by Sierra-Pacific on August 25, 1993.

Monitoring well (MW-8) was installed on behalf of Cargill, Inc. by Sierra-Pacific on February
12, 1996. '

92033TBA.398/jsr
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Table 2. Laboratory Test Results - Nitrogen Compounds 1/

| Well, Sample Number, Date - TotalN U/
Analyte Units mg/{ mg/{ mg/{ mg/{
MW-2, 2241, 12/27/93 0.2 0.27 40.5 40.8
MW-2, 7770, 02/11/94 0.2 0.25 36.0 36.3
MW-2, 5514, 05/19/94 ND (0.20) 0.47 45.0 45.5
MW-2, 6123, 08/11/94 ND (0.20) ND 42.8 42.8
MW-2, 6160, 11/02/94 ND (0.20) NA 473 473
MW-2, 1115, 02/07/95 ND (0.20) ND 42.8 42.8
MW-2, 991, 05/09/95 ND (0.20) NA 40.5 40.5
MW-2, 996, 05/09/95 (dup) ND (0.20) NA 383 383
MW-2, 1211, 08/23/95 ND (0.20) NA 40.5 40.5
MW-2, 924, 11/08/95 ND (0.20) NA 40.5 40.5
MW-2, 819, 03/18/96 ND (0.20) NA 33.8 33.8
MW-2, 5211, 03/18/96 1/ ND (0.50) 0.05 41 41
MW-2, 0806, 09/19/96 ND (0.20) NA 27 27
MW-2, 0860, 02/26/97 0.34 NA 20.3 20.6
MW-2, 81801, 08/18/97 ND (0.20) 1.5 23 24.5
MW-2, 81808, 08/18/97 (dup) NA ND 21 NA
MW-2, 39981, 03/09/98 ND (0.20) | ND (0.082) 20 20
MW-3, 2243, 12/27/93 0.52 0.32 ND 0.52
MW-3, 7771, 02/11/94 1.6 0.58 ND 1.6
MW-3, 5513, 05/19/94 1.1 1.6 ND 1.6
MW-3, 5517, 05/19/94 (dup) 0.73 0.51 ND 0.73
MW-3, 6124, 08/11/94 0.39 0.37 ND 0.39
MW-3, 6161, 11/02/94 0.40 ND 0.4

NA
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Table 2. Laboratory Test Results - Nitrogen Compounds (Continued)

N~
-
Analyte Units mg/{ mg/! mg/l mg/{
- MW-3, 1114, 02/07/95 0.22 0.43 0.36 0.79
MW-3, 995, 05/09/95 0.22 NA 1.84 2.06
- MW-3, 1209,08/23/95 ND (0.20) NA 0.76 0.76
: MW-3, 925, 11/08/95 0.20 NA 0.97 1.17
- MW-3, 928, 11/08/95 (dup) 0.23 NA 1.78 2.01
_ MW-3, 820, 03/18/96 0.33 NA ND 0.33
‘ MW-3, 0807, 09/19/96 ND (0.20) NA 20.9 20.9
— MW-3, 0861, 02/26/97 0.31 NA 1.39 1.7
MW-3, 81802, 08/18/97 ND (0.20) 3.0 16 19
- MW-3, 39982, 03/09/98 0.28 0.10 1.7 2.1
- MW-4, 2245, 12/27/93 0.33 0.13 ND 0.33
MW-4, 7772, 02/11/94 1.2 10.34 0.31 1.5
. MW-4, 5515, 05/19/94 0.30 0.28 ND 0.3
- MW-4, 6125, 08/11/94 0.21 0.12 ND 0.21
MW-4, 6163, 11/02/94 0.37 NA ND 0.37
— MW-4, 1113, 02/07/95 ND (0.20) 0.12 0.36 0.48
MW-4, 994, 05/09/95 ND (0.20) NA 0.49 0.49
- MW-4, 1210, 08/23/95 ND (0.20) NA 1.12 1.12
MW-4, 926, 11/08/95 ND (.0.20) NA 0.25 0.25
= MW-4, 821, 03/18/96 ND (0.20) NA 0.72 0.72
MW-4, 0808, 09/19/96 ND (0.20) NA 0.59 0.59
= MW-4, 0862, 02/26/97 0.31 NA 0.18 0.49
o . MW-4, 81803, 08/18/97 ND (0.20) 0.40 12 1.6
N MW-4, 39983, 03/09/98 0.37 ND (0.082) 0.52 0.89
-
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Table 2. Laboratory Test Results - Nitrogen Compounds (Continued)

Weu,Sample | TKN:
Analyte Units mg/{
MW-5, 2246, 12/27/93 0.31 0.09 2.7 3.0
MW-5, 7773, 02/11/94 2.7 0.25 0.72 34
MW-5, 5516, 05/19/94 0.31 0.15 3.6 3.9
MW-5, 6121, 08/11/94 ND (0.20) ND 6.3 6.3
MW-5, 6164, 11/02/94 0.30 NA 43 4.6
MW-5, 1112, 02/07/95 ND (0.20) ND 20.2 20.2
MW-5, 1110, 02/07/95 (dup) ND (0.20) ND 21.4 21.4
MW-5, 993, 05/09/95 ND (0.20) NA 383 383
MW-5, 1212, 08/23/95 ND (0.20) NA 31.5 31.5
MW-6, 6416 03/16/94 2.5 1.3 ND 2.5
MW-7, 6120, 08/11/94 0.34 0.13 0.27 0.61
MW-7, 6122, 08/11/94 (dup) 0.24 ND ND 0.24
MW-7, 6162, 11/02/94 ND (0.20) NA ND ND
MW-7, 6165, 11/02/94 (dup) 0.20 NA ND 0.2
MW-7, 1111, 02/07/95 ND (0.20) 0.09 ND 0.09
MW-7, 992, 05/09/95 ND (0.20) NA ND ND
MW-7, 1208, 08/23/95 ND (0.20) NA ND ND
MW-7, 927, 11/08/95 ND (0.20) NA 0.27 0.27
MW-7, 822, 03/18/96 ND (0.20) NA ND ND
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Table 2. Laboratory Test Results - Nitrogen Compounds (Continued)

Well, SampleNumber,Date TKN otal-Nl/
Analyte Units mg/l mg/l mg/{ mg/?
MW-7, 5212, 03/18/96 (dup) L/ ND (0.50) ND ND ND
MW-7, 0809, 09/19/96 ND (0.20) NA ND ND
MW-7, 0863, 02/26/97 0.24 NA ND 0.24
MW-7, 81804, 08/18/97 ND (0.20) 0.16 0.096 0.26
MW-7, 39984, 03/09/98 0.33 ND (0.082) 0.98 1.31
MW-8, 823, 03/18/96 ND (0.20) NA 40.5 40.5
MW-8, 5213, 03/18/96 (dup) 1/ ND (0.50) ND 45 45
MW-8, 0810, 09/19/96 ND (0.20) NA 49.5 49.5
MW-8, 0811, 09/19/96 (dup) ND (0.20) NA 315 31.5
MW-8, 0864, 02/26/97 0.23 NA 13.7 13.9
MW-8, 81805, 08/18/97 ND (0.20) ND 69 69
MW-8, 39985, 03/09/98 0.23 ND (0.082) 63 63
MW-8, 39986, 03/09/98 (dup) ND (0.20) | ND (0.082) 64 64
San Joaquin River 2/ 0.2 0.04 ND 0.24
Water Quality Goals 3/ NL NL 10 NL
Continued

Sierra-Pacific Groundwater Consultants, Inc.



)

c—
(@

7

Table 2. Laboratory Test Results - Nitrogen Compounds (Continued)

Water samples were analyzed by Sequoia Analytical, 819 Striker Avenue, Suite 8, Sacramento,
California 95834. "NA" denotes that an analysis was not performed for that chemical
parameter. "ND (0.20)" denotes the chemical parameter was not detected at the specified
detection limit. "NL" denotes a parameter that is not listed by the State.

Duplicate ground-water samples were collected by the Regional Water Quality Control Board
(RWQCB) on 03/18/96. The RWQCB samples were tested at Anlab, Analytical Laboratory,
Sacramento, California. Anlab results were originally reported as nitrogen (NO;-N) equivalents

' (eg. nitrate-as-nitrogen).

Under normal soil conditions, total-nitrogen (Total-N) is approximately equal to the sum of TKN
and NO,-N. Where applicable, Nitrate (NO,) test results were converted to nitrogen-as-nitrate
(NOs;-N) values by multiplying each reported result by 0.225.

- November 1991 water chemistry data for the San Joaquin River near Vernalis, California is

shown for comparison. Vernalis is located about 20 miles south of Stockton. Data derived from
U.S. Geological Survey, 1992, Water Resources Data - California, Water Year 1991: Water-
Data Report CA-91-3, p. 322-329.

Statewide water quality goals have been established by the Department of Health Services.
Values shown include primary and secondary State maximum contaminant levels (MCL).
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Table 3. Laboratory Test Results - Metals

: Number,Date- . =
Detection Limits 25 0.1 1 0.5 0.01 0.01 0.01 0.01
MW-2, 2241, 12/27/93 320 18 2.8 91 0.04 0.13 ND ND
MW-2, 7770, 02/11/94 310 57 9.2 93 1.5 10 0.04 0.13
MW-2, 5514, 05/19/94 290 46 1.8 93 0.13 9.9 ND ND
MW-2, 6123, 08/11/94 310 5.9 3.6 120 1.5 9.8 0.05 0.1
MW-2, 6160, 11/02/94 300 43 2.8 97 0.64 19 0.06 0.05
MW-3, 2243, 12/27/93 440 130 6.9 260 2.4 0.35 ND ND
MW-3,7771, 02/11/94 450 130 6.9 250 3 2.5 ND 0.01
MW-3, 5513, 05/19/94 440 130 4.4 260 3.1 21 0.04 0.05
MW-3, 5517, 05/19/94 430 130 5.2 280 3.4 35 0.06 0.09
MW-3, 6124, 08/11/94 450 160 7.5 300 5.9 79 0.32 0.36
MW-3, 6161, 11/02/94 440 130 4.4 290 3.1 21 0.04 0.05
MW-4, 2245, 12/27/93 560 120 53 230 3 0.76 ND ND
MW-4, 7772, 02/11/94 570 130 6.9 190 3.2 4 0.01 0.01
MW-4, 5515, 05/19/94 570 120 24 210 3.2 10 0.02 0.02
MW-4, 6125, 08/11/94 570 140 2.9 240 5.9 50 0.18 0.2
MW-4, 6163, 11/02/94 530 96 2.8 200 3.4 19 0.05 0.05
MW-5, 2246, 12/27/93 300 29 6.2 67 0.88 18 ND ND
MW-5, 7773, 02/11/94 290 34 4.4 52 1.1 6.9 0.04 0.03
MW-5, 5516, 05/19/94 280 34 2.6 65 1.2 32 0.06 0.08
MW-5, 6121, 08/11/94 290 49 3.5 100 4.1 22 0.26 0.21
MW-5, 6164, 11/02/94 270 55 6.4 81 2.7 100 0.25 0.26
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Table 3. Laboratory Test Results - Metals (Continued)

Detection Limits 25 0.1 1 0.5 0.01 0.01 0.01 0.01
MW-7, 6120, 08/11/94 590 78 12 150 1.1 57 ND | 0.02
MW-7, 6122, 08/11/94 .| 600 79 9.8 150 1.2 53 ND 0.02
MW-7, 6162, 11/02/94 600 81 4.4 160 1.5 0.26 0.01 ND
MW-7, 6165, 11/02/94 570 91 33 190 23 0.2 ND ND
San Joaquin River 5/ 79 18 2.7 32 0.03 0.01 0 0.01
Water Quality Goals 6/ NL NL NL NL 0.05 03 1 5
4/ Water samples were analyzed by Sequoia Analytical, 819 Striker Avenue, Suite 8, Sacramento, California

95834. "ND" denotes that the chemical parameter was not detected during analysis. "NA" denotes that an
analysis was not performed for that chemical parameter. "NL" denotes a parameter that is not listed by the
State. Metals have not been analyzed since November 11, 1994.

5/ November 1991 water chemistry data for the San Joaquin River near Vernalis, California is shown for
comparison. Vernalis is located about 20 miles south of Stockton. Data derived from U.S. Geological Survey,
1992, Water Resources Data - California, Water Year 1991: Water-Data Report CA-91-3, p. 322-329.

6/ Statewide water quality goals have been established by the Department of Health Services. Values shown
include primary and secondary State maximum contaminant levels (MCL).
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Table 4. Laboratory Test Results - Anions and Field Test Results

Well, Sample Number, Date

Analyte Units mg/{ mg/! mg/{ mg/! units mhos/c mg/l

Detection Limits 1 0.2 0.1 1 0.1 10 5
MW-2, 2241, 12/27/93 540 270 120 300 7.2 1800 1400
MW-2, 7770, 02/11/94 600 480 200 550 6.9 1800 1000
MW-2, 5514, 05/19/94 550 240 110 420 6.9 2200 1400
MW-2, 6123, 08/11/94 530 250 110 540 7.3 1800 1300
MW-2, 6160, 11/02/94 560 240 100 440 7.1 1900 1400
MW-2, 1115, 02/07/95 NA NA NA NA NA 2410 NA
MW-2, 0991, 05/09/95 NA NA NA NA NA NA NA
MW-2, 0996, 05/09/95 NA NA NA NA NA NA NA
MW-2, 1211, 08/23/95 NA NA NA NA NA NA NA
MW-2, 0924, 11/08/95 NA NA NA NA NA NA NA
MW-2, 0819, 03/18/96 NA NA NA NA 6.89 1950 1200
MW-2, 5211, 03/18/96 1/ NA NA NA NA NA NA 1300
MW-2, 0806, 09/19/96 NA NA NA NA 6.81 1770 1200
MW-2, 0860, 02/26/97 NA NA NA NA 7.47 2060 1400
MW-2, 81801, 08/18/97 NA 360 NA NA 6.92 1880 1400
MW-2, 39981, 03/09/98 NA 390 NA NA 6.16 2010 1400
MW-3, 2243, 12/27/93 460 1400 16 1200 7.3 3900 2900
MW-3, 7771, 02/11/94 560 1500 16 1300 7 4000 3200
MW-3, 5513, 05/19/94 530 1300 12 1200 7 5000 3600
MW-3, 5517, 05/19/94 470 1300 14 1200 7 5000 3500
MW-3, 6124, 08/11/94 510 1200 33 1400 7.2 4000 3500
MW-3, 6161, 11/02/94 540 1200 5.6 1200 7.1 4100 3800
MW-3, 1114, 02/07/95 NA NA NA NA NA 4760 NA
MW-3, 0995, 06/09/95 NA NA NA NA NA NA NA
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Table 4. Laboratory Test Results- Anions and Field Test Results (Continued)

| Well, Sample Number, Dat a pH 2

Analyte Units mg/l mg/! units umhos/c mg/?

Detection Limits 1 0.2 0.1 10 5
MW-3, 1209, 08/23/95 NA NA NA NA NA NA NA
MW-3, 0925, 11/08/95 NA NA NA NA NA NA NA
MW-3, 0928, 11/08/95 NA NA NA NA NA NA NA
MW-3, 0820, 03/18/96 NA NA NA NA 6.95 4870 3000
MW-3, 0807, 09/19/96 NA NA NA NA 6.59 5190 3400
MW-3, 0861, 02/26/97 NA NA NA NA 7.19 4700 3400
MW-3, 81802, 08/18/97 NA 1400 NA NA 6.77 4130 3600
MW-3, 39982, 03/09/98 NA 1300 NA NA 5.63 3790 3300
MW-4, 2245, 12/27/93 870 1200 84 1100 7.4 3800 3000
MW-4, 7772, 02/11/94 890 1300 210 1000 7.1 3800 2800
MW-4, 5515, 05/19/94 760 1100 100 1000 6.9 5000 2900
MW-4, 6125, 08/11/94 750 1000 120 1200 7.2 3900 2800
MW-4, 6163, 11/02/94 890 910 120 900 6.9 4000 2800
MW-4, 1113, 02/07/95 NA NA NA NA NA 4340 NA
MW-4, 0994, 05/09/95 NA NA NA NA NA NA NA
MW-4, 1210, 08/23/95 NA NA NA NA NA NA NA
MW-4, 0926, 11/08/95 NA NA NA NA NA NA NA
MW-4, 0821, 03/18/96 NA NA NA NA 6.9 3330 2000
MW-4, 0808, 09/19/96 NA NA NA NA 6.68 3390 2000
MW-4, 0862, 02/26/97 NA NA NA NA 7.2 2630 1700
MW-4, 81803, 08/18/97 NA 620 NA NA 6.98 2560 2000
MW-4, 39983, 03/09/98 NA 550 NA NA 7.13 2860 1900
MW-5, 2246, 12/27/93 710 84 200 290 7.5 1500 1200
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Table 4. Laboratory Test Results- Anions and Field Test Results (Continued)

Well, SampleNumber, Date HC03 Cl ' SO B 1 TDS :
Analyte Units mg/( mg/l mg/! mg/{ units umhos/c mg/!
Detection Limits 1 0.2 0.1 1 0.1 10 5

MW-5, 7773, 02/11/94 370 32 220 300 7.3 1200 500
MW-5, 5516, 05/19/94 510 31 240 300 7.1 1700 1100
MW-5, 6121, 08/11/94 200 19 200 450 7.5 1400 980
MW-5, 6164, 11/02/94 670 31 470 430 7.2 1500 1100
MW-5, 1112, 02/07/95 NA NA NA NA NA NA NA
MW-5, 1110, 02/07/95 NA NA NA NA NA 2080 NA
MW-5, 0993, 05/09/95 NA NA NA NA NA NA NA
MW-5, 1212, 08/23/95 NA NA NA NA NA NA NA
MW-6, 6416, 03/16/94 NA NA NA NA NA NA NA
MW-7, 6120, 08/11/94 660 820 45 700 7 3200 2400
MW-7, 6122, 08/11/94 640 920 28 700 7.2 3200 2300
MW-7, 6162, 11/02/94 820 930 13 740 6.7 3800 2400
MW-7, 6165, 11/02/94 810 840 13 840 6.8 3800 2500
MW-7, 1111, 02/07/95 NA NA NA NA NA 4840 NA
MW-7, 0992, 05/09/95 NA NA NA NA NA NA NA
MW-7, 1208, 08/23/95 NA NA NA NA NA NA NA
MW-7, 0927, 11/08/95 NA NA NA NA NA NA NA
MW-7, 0822, 03/18/96 NA NA NA NA 6.76 4710 2500
MW-7, 5212, 03/18/96 1/ NA NA NA NA NA NA 2600
MW-7, 0809, 09/19/96 NA NA NA NA 6.59 4640 1700

Sierra-Pacific Groundwater Consultants, Inc.




Table 4. Laboratory Test Results- Anions and Field Test Results (Continued)

| Well, Sample Number, D | SpCond | DS
Analyte Units mg/{ mg/{ mg/l mg/l units umhos/c mg/{
Detection Limits 1 0.2 0.1 1 0.1 10 5
MW-7, 0863, 02/26/97 NA NA NA NA 6.32 4490 2900
MW-7, 81804, 08/18/97 NA 1300 NA NA 6.35 3930 2900
MW-7, 39984, 03/09/98 NA 3000 NA NA 6.76 4250 3000
MW-8, 0823, 03/18/96 NA NA NA NA 7.1 2160 1600
MW-8, 5213, 03/18/96 1/ NA NA NA NA NA NA 1600
MW-8, 0810, 09/19/96 NA NA NA NA 6.93 2110 1700
MW-8, 0811, 09/19/96 NA NA NA NA 6.93 2110 1600
MW-8, 0864, 02/26/97 NA NA NA NA 7.3 2490 1900
MW-8, 81805, 08/18/97 NA 110 NA NA 7.11 2110 1900
MW-8, 39985, 03/09/98 NA 58 NA NA 7.24 2070 2000
MW-8, 39986, 03/09/98 (dup) NA 60 NA NA 7.24 2070 2000
San Joaquin River 3/ 126 110 91 150 7.6 750 410
Water Qual. Goals 4/ NL 250 250 NL 6.5-8.5 900 500
Continued
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E boiler house |
200ft
o I
-’ .e" E
5 M
D MW-3 1 T \
-0.98 - 0.50 ft 0.00 ft 1.00 &
-1.008% 1.50 ft
0 80
The potentiometric surface sloped S75W with 0.0066 gradient on 3/9/98. -
The elevation contours are based on a datum of mean sea level (USGS). Scale 1" = 80
EXPLANATION ‘Figure 3
® WASHINGTON STREET SITE MAP
—. hgvg"ss Monitoring well (showing ground-water elevation) SHOWING POTENTIOMETRIC SURFACE
p Sierra-Pacific Groundwater Consultants, Inc.
k‘\ Potentiometric contour and groundwater flow direction
Prep by: J. Killey Reviewed by:%(\,
L Note that the qpllq—elevatuon of each well has been surveyed twice. Corel No. WASH et Q1 85.CDR Prep date: 4/1 0>9é )
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Field Notes

g

— r— r— r— r—

)

Sierra-Pacific Groundwater Consultants, Inc.

— -



SERRA-PACTFIC GROUNDWATER CONSULTANTS, INC.

DAILY WORK ACTIVITIES LOG

Fieid Activigr OEA7/ "IN 28 708 / TEWG et Gare:

Locadon: WSﬁ///z/ G720 =787 | Finish Dare:

Date: i / ?// %(P Weather  SHAN ¥~
Time Activides
SPO-G/S | FRooppez 7> ST

XS ,280

LS p7ERK. DETECIOL. D [P LD Lol

G O alils BT PoRy RoAd wo. &

[000-/0£<

(Yl LAY o 2 e SFOlRs 1T SR FE

LS 0.30

/) DcorE Lol ANO.Z A7 ST CHRNERD

23011/

Lo 2z (C9RE7¢ ZST @R cer ¥

: L oLar. Loprn (7= A CoftaC Lerded - |
W IS=/2 0 Ly

L2 /3LT] 2l szl (nsiaes gm2 CARS

-7 — 1P Eeptr) Bo7 SEBEED 4/ /7

S/l /oA, SEDLLTE 720/72,@/ L2 228

S gpdtfrir PSS Boid 2Dy g7
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LR S/ S ol St pf p 2 22D S it 2T
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Lo ed 72 EuposE Lozl PLaE .
YW DER  Stsri /o FAESL Rl

BIW-& — ol o pus  Maces o

i)

Gpop Swtarl REDC A s  LoChk A2 Seral A
PRESC plOE ‘

Wipl— 4L —  Udere 7 Con o fuFE  Domraf=d

A S22l

Activides Summarv:__ A/4 4“/’) » 77{/"/ 5 O34/ , 779‘59_. c/

Team Signartures:

2 é}% @Vféfé - | sage /ot L2



SEERRA-PACIFIC GROUNDWATER CONSULTANTS, INC.

DAILY WORKX ACTIVITIES LOG

Field Activimy: Mﬂ/V/@,@///é% Starr: Dare:

Locadon: _Mgzg@( “z5 M Finish Dare:

Dare: 3 / ? / ‘6\ 7 Weather: Jﬂd/ﬂ/’é/
Time Activides

/<3 Vapes i Bpl2 SUAPE | [FZeoode>
(3¢5~ WoTZS ARE2S |, ODE , g7 2 <771
WZZe MWM& (LS T> LTt/ 2
DS U pris Sl RE WATER [EVELS L3 2L [vfs
UL DD T LT 9l T (PR T LERST o S
(LI 4L SET 7P Z7 2747
JSSZ L7 fress P Gailon'S FRond s2ne-Z, Ol LET Lo
S PLes  RUnSE [l st SASE , Agocte
(& /D) s /D| PuR EE 17 GRALLINS [RIA]  pliv/~ &, é&ﬂ@?/ Lyzrzn,
I LES  rps D ZLCatZS 4 Lyl arocle
/5101603 _LuRcE Js GoirlonS [Ran ot =2 Lotr 27 77
: S Pl , viseE Pusd” maﬁ;
03 (445 PuRsr Z Gorious a7 Disoociblt Rl
Ca//px;fr Ly T, e PLLES e DL
J625 7700 | pulss 15 Corrtons rRon  mpp-023 Lol
W ArZmrR I PLés, Lods 7245%
(708~/830 | 7702 722 L2 2o el

Actvides Summary:

L 200 [rnul

Team Signatures:
1 Q :@ ,&/ | - s
2. v / / [ Page of__ﬁ__
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[ 7LSampling Information f

[

-ﬂ Sampling Peint__ f///-Z préject/%zf///ygmﬂ STELET
. Location_ Snr2ieaas o &4/ 28 Project No.
S/Sample ID# 3928/ Date Sampled ;5/7/7? Time /&30 am/pm

'Tl’ Describe Sampling Point_Zg o, Ao 7Zp LRl Ajﬂem/%a/ LRi xS
I .
/D) CRUSHED SNE Spz 75 [/FF7 Cor/ Si7R uc 7704/

Tr well Depth /9.7 feet below MP. Casing Diameter Z_ in
Depth to Water (below MP) £2.F7 feet Dateé/‘f/?? Time /% /2 am¢BR
At least =2 bore volumes have been removed before sampling.

Sampling Method: O Tap O Submersible Pump ﬁ(Bailer 0 Other

Pump Intake or Bailer Set at /‘///4 feet below MP.

H-Tubing Type O Teflon O Other

SPr7E HP0LF 5SS 1) Flond LesTZIC.
Sample Appearance CR 'Sy Ccexe Odor ArovE

Note any Sampling Problems Al o/

~ Note any Cleaning Performed in Field A O A

Tamples Collected: ,S@2 V. 7/4 4////7 S/ ) SO mit. Za<sne &7/0

tg 4
a

B SAMPLING DATA

; Time pH Conduc.| Temp. Water Removal Pumping Rate

r Level Volume Rate

L. Lo l23 O F7 ST Jozaﬁé_%
(e 0 @l | ZOoD | 43.4 2GS _

: ezl

N L. /TF 5.7 (220 | GEZ b S LeC 49 RGE2

el ALl S 9T

WLelZelo.le | 2070 B3 FE P __GHLS 2.3 GFr7 |

|| Ll 30 ZSD /P GHS | \SHPlES

| i

"Bailing Start Time /éz&} am/@ Water Level — D. 8B 7
.-Eailing Stop Time /@ ;30 am/@ Water Level —Z2.5 Z=z=7—

_comments:_ZJeps A @rppnsT aup £95T SF fuzri  Zvoom>
h -
QL 2IOB Y SYTE  Floopin gy SOCTAERST  CoRNEE.

-Completed By:&sv/@ ?42 ;éi wWitnessed By: &KAINS/BLLs /DLO/(%)
- (/) 77 Pace




;.d lLSampling Information ,

Sampling Peint /74/~3 Projectmmw STz
Location_ Sy 72l rz7 (oo Project No.
‘.‘H’Sample ID¢ 379257 Date Sampled_%/?/?ﬁ Time /& S7 am/@
A

Describe Sampling Point @//~M&J/4@ L2l LocoaaE>
CWrs/ pe 72z Lo CF

SCFT BT (GREA L -Gy SieT
h”’ Well Depth 2Z2& feet below MP. Casing Diameter Z in
Depth to Water (below MP) (%./Z2- feet Date3/7/4£ Time /4 2 Fam/gm)
At least ' bore volumes have been removed before sampling.

'“- Sampling Method: O Tap KSubmersible Pump O Bailer O Other

Pump Intake or Bailer Set at /7 feet below MP.

T,-Tubing Type O Teflon O Other
Sample Appearance (ZEMN/F~-GR9Y TP L/ Odor Ao

Note any Sampling Problems oz

T'Note any Cleaning Performed in Field_ ANEE SZrnP w2 40 47 l‘A%E
T amples Collected: 542 Ay A////Z_Sﬂ/l,l S0 47 4//0
. I4

f"/ SAMPLING DATA
Time pH Conduc.| Temp. Water Removal Pumping Rate

™ Level Volume Rate

(e F#5 Z./2 SZ7e7 4;
T[22 12261 2290 | ZZ.2 Ty S ws | 755

LS5/ 567 3220 | 20 [ 172 Gals

~ /
NWLe 57 52313790 | 4.7 ( /(5 < ]
- 7057 X L2865 | Somiees
- | |

" Bailing Start Time /., 4S am/@ Water Level .2
(- - . .
Bailing Stop Time /G.S 7 am/@ Water Level ——m—"—"

-,\

Comments: Ao //7;2.72,7 Zlop2ED

2
-

“"Completed By:%% Witnessed By: G LINS/ELE Pél/é,?
e
/




=t

47LFampling Information i

-d Sampling Peint MW"4- Projecté/[g///,/cj/‘p// S ZT
| Location /p,q,e,('//i/é; o7 Project No. HZ-po32 5L
“'sample ID# 39743 .~ _Date Sampled ‘f/?’/?ﬁ Time /57,52 am@
-T Describe Sampling Point__ Loy b2, 477 L2l
N
.}T Well Depth Zf %’e&t‘:fbg%/}?/’. é/e%s{i;f;&g;meter 2— in
| Depth to Water (below MP) Z. 75 faet Dateé”/?’/?é> Time /%Z/an‘@

At least 4 bore volumes have béen removed befaore sampliﬁg.

Sampling Method: O Tap %Submersible Pump O Bailer O Other

Pump Intake or Railer Set at /7 feet below MP.

TrTubing Type O Teflen O Other
Cl72
Sample Appearance é‘fé@/{j’//~éf€4% 70 Oodor  AowE
Note any Sampling Problems /o4&

T-Note any Cleaning Performed in Field &/5/5< 7P SuD0 oS
Tamples Collected: 522 A% 4;///4’7(,%(/ o PesSi7C @/ﬁ

TF/ SAMPLING DATA

_ Time pH Conduc.| Temp. gzszi 533;: 1 PumpéggeRate
e Z.7% Szl }

T Zr T 1573 2270 [ 2.8 — ) | 2 G3lS | = gprro |

WS Fe 12/ (2F0 | 657 // - L0 AL |
(5 FF : 2./3 2860 | oF 2 /\2 A5 G9LS !

- 157237 TZO Gt | S rlls

f l |

] i
-

" Bailing Start Time /& '4P am Water Level 2,28

[
Bailing Stop Time /5,62 am/pm Water Level
Comments:
L -~
L ;
Completed By: Q;W Witnessed By:_ Alymrmvitrr  LAF
& I \Z el z VA

_ (/ PAGE &



WLSampling Information f

—! Sampling Peint J/4/-7 Prc{jeCtM-j’/}///l/éZ@/V S
Location _ D&/ EH /7Yy Project No.j’Z—*ﬂgg—O?&

-~ Sample ID# 3???% __Date Sampled 3/7'/?5 Time /44,50 am/@

7’ Describe Sampling Point Ié//fAAMyK//V@ WEZL L T L.9#7.7587

s for.  Cxklaysion PLLE [ PEACENI Y T

-I‘T Well Depth /2 4%/ feet below MP. Casing Diameter Z- in
o Depth to Water (below MP) .5, 25 feet Datej’/?/?oa Time /%Pgam@
At least (3 bore volumes have been removed before sampling.

' Sampling Method: O Tap )(Submersible Pump O Bailer O Other

Pump Intake or Bailer Set at /7 feet below MP.

Tubing Type ©0 Teflon O Other

CR S LLl&eie
Sample Appearance(, LSy < Odor A ovE

..ﬂ' Note any Sampling Problems Ao

T{-Note any Cleaning Performed in Field EGE Pl Jip fbae
" Tcamples Collected: 2P 4y Pros7l /lﬂ///zfﬁ/cé SPOMH Fedsr éf///&

r SAMPLING DATA

T Time pH Conduc.| Temp. ;:2523- sirﬁ;zl PumpéraugeRate
[4F2 Z.05 SZE7 |

[ [P Gl 770 | 227 ] 3 GalS | /5 G707
[dYe .75 470 | LB Z /J o GALS

T- [LFLE 1 G.26 | 75D | 6Z.0 (; Z _GHLS ;

ol WX 844 ll (28LS S Grro FLE

! !

' Bailing Start Time /&/.'¢/2 am@ Water Level 32 05
CBailing Stop Time /£ 57D am/pm  Water Level
_Comments: LUCEI T oo PUES, L2l Besd Frop2sD, L475
D LANDED S AN T PSS

Jo—
Completed By: %M Witnessed By: &xXPINS/FLE Pa/éf
y A y/A

Z i RN

= (/ -7 ACE 7




- =1 Sampling Information f

Sampling Peint_ p7./-< Project MLsambG oy SsEET

Location APDE7ZEHST (28R Project No. ?Z-’&.?_?;c?/%
ﬁ!/ Sample ID# 377845 39956 D pate sampled 3/7’/790 Time /3,°Z0 am /e
N Describe Sampling Pointﬁf/}/—wpyﬂm Al  ANDPR Iy

Well Depth -Z2.77 feet below MP. Casing Diameter =2 in
=i Depth to Water (below MP) Z.&& feet Dpate 3/?/7? Time /%/}7 am /£t
"1 At least 17[/ bore volumes have been removed before sampling.

‘T Sampling Method: O Tap XSubmerSLble Pump O Bailer O Other

w Fump Intake or Bailer Set at /? feet below MP.

Tubing Type O Teflon O Other

‘ L&
*1 Sample Appearance G/ Sy-BRotN S/c7r 72  Odor Ao

Note any Sampling Problems A/ oA~ (A2 lzS7 4/524)

hﬂ’ Note any Cleaning Performed in Field &/ulsL 77 D AOSE
—samples Collected: Z -4&0 AL PeA577 ¢ /xx//yS&(// 2 =38P0 . LPi4s72C %
/ 7

comments: AW IiTVCGlTY priiat SSnaflmG.  [TEZRS TP g
TNORTI IS AN D s~ R E Sl FLOOBED .

Completed By:%:@é%witnessed BYy: AU zrinitzz? CH47

4 Vo224

SAMPLING DATA PAUCFTE  AERE
Time pH Conduc.| Temp. Water Removal Pumping Rate

Tr Level Volume Rate

/570 2.6 S7HLT

et |

.”- YAYE] 7/ Z | /9972 CZ. & '// F GALS L5 GPAT7
n— [ S/ 7.7 | 2020 | &/ 7 // £ _CnLs

(5/F 7.2 [ Zo7p | 7.4 / (2 Gl S

- (
ﬂ' L5 20 2 [ S OrF222PL S
Bailing Start Time /5.0 am/@ Water Level Z. & (o

rBailing Stop Time /5,/7 am@ Water Level
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APPENDIX B

Laboratory Reports and Chain-of-Custody

Sierra-Pacific Groundwater Consultants, Inc.




RECEIVED APR - 2 1998

L Se uoia 680 Chesapeake Drive Redwood City, CA 94063 (650) 364-9600 FAX (650) 364-9233
q 404 N. Wiget Lane Walnut Creek, CA 94598 (510) 988-9600 FAX (510) 988-9673
819 Striker Avenue, Suite 8 Sacramento, CA 95834 (916) 921-9600 FAX (916) 921-0100

. Y@ Analytical

Groundwater - Client Project ID:  Unocal, Washington Street
4911 Windplay Dr., Ste. 4. Sample Descript:  Water Received:
El Dorado Hills, CA 95762 Analysis for: Total Kjeldahl Nitrogen Analyzed:

i John Rapp First Sample #: R :

L
B LABORATORY ANALYSIS FOR: Total Kjeldahl Nitrogen
U Sample Sample Sample
Number Description Reporting Limit Result
E mg/L mg/L
803-0411 39981 0.20 N.D.
L 803-0412 39982 0.20 0.28
L 803-0413 39983 0.20 0.37
L? - 803-0414 39984 0.20 0.33
D 803-0415 3085 0.20 4 417118 Re-cun verbally

re,()orkeot aC 0-23. W clben

correck: F { .
803-0416 39986 0.20 N.D. rection o be ifcued

Analytes reported as N.D. were not detected at or above the reporting limit.

gL

SEQUOIA ANALYTICAL, ELAP #1210

L'nda C. Schneider
/Pr01ect Manager/Sacramento Laboratory

8030411.8PG <1>

rs"\r—:




404 N. Wiget Lane Walnut Creek, CA 94598 (510) 988-9600 FAX (510) 988-9673

[- @ Sequoi a 680 Chesapeake Drive Redwood City, CA 94063  (650) 364-9600 FAX (650) 364-9233
3 819 Striker Avenue, Suite 8 Sacramento, CA 95834 (916) 921.9600 FAX (916) 921-0100
' 9@ Analytical

Groundwater Client Project ID:  Unaocal, Washington Street Sampled:
911 Windplay Dr., Ste. 4 Sample Descript: Water Received:

I Dorado Hills, CA 95762 ' Analysis for: Ammonium as N Analyzed:
ttention: John Rapp First Sample #: 803-0411 Reported

LABORATORY ANALYSIS FOR: Ammonium as N

Sample Sample Sample
Number Description Reporting Limit Result
' ' mg/L mg/L

803-0411 39981 0.082 N.D.

803-0412 39982 0.082 0.10

803-0414 39984 0.082 N.D.
803-0415 39985 0.082 N.D.

803-0416 39986 0.082 N.D.

=]

L 803-0413 39983 0.082 N.D.
e

|~

bl

Analytes reported as N.D. were not detected at or above the reporting limit.

L(--SEQUOIA ANALYTICAL, ELAP #1624

W/%%/éz/m/q

nda C. Schneider
roject Manager/Sacramento Laboratory

8030411.SPG <2>



{ ,
L SequOIa 680 Chesapeake Drive Redwood City, CA 94063 (650) 364-9600 FAX (650) 364-9233
404 N. Wiget Lane Walnut Creek, CA 94598 (510) 988-9600 FAX (510) 988-9673

v Analytical 819 Striker Avenue, Suite 8 Sacramento, CA 95834 (916) 921-9600 FAX (916) 921-0100

............................................. et Braee 1B o aal. Waah
4911 Windplay Dr., Ste. 4 . Sample Descript: Water . Received:
El Dorado Hills, CA 95762 Analysis for: Nitrate as N Analyzed: Mar 11,
Attention: John Rapp First Sample #: 803-0411 Reported: Mar 24,

LABORATORY ANALYSIS FOR: Nitrate as N

L Sample Sample Sample

Number Description Reporting Limit Resuit

L- : mg/L mg/L
’ v803-o41 1 | 39981 0.23 20
‘ 803-0412 39982 012 1.7
L 803-0413 39983 0.046 0.52
L 803-0414 39084 0.046 0.98

‘ , 803-0415 30985 0.46 63

803-0416 39986 0.46 64

Analytes reported as N.D. were not detected at or above the repomng limit.

L
L
L
L
L
L
L

C

8030411.8PG <3>




p Sequoia 680 Chesapeake Drive Redwood City, CA 94063 (650) 364-9600 FAX (650) 364-9233
404 N. Wiget Lane Walnut Creek, CA 94598 (510) 988-9600 FAX (510) 988-9673

3 819 Striker A , Suite 8  Sacramento, CA 95834 (916) 921-9600 FAX (916) 921-0100
. v Analytlcal riker Avenue, Suite acramel

~.

Client Project ID:  Unocal, Washington Street Sampled: Mar 9,
4911 Windplay Dr., Ste. 4 Sample Descript: Water Received: Mar 10,
. El Dorado Hills, CA 95762 Analysis for: Total Dissolved Solids Analyzed: Mar 13,
: i First Sample # 803-0411 Reported: Mar 24,
LABORATORY ANALYSIS FOR: Total Dissolved Solids
L Sample Sample Sample
Number Description Reporting Limit Resuit
L mg/L mg/L
803-0411 39981 5.0 1,400
‘L 803-0412 39982 5.0 3,300
L’ 803-0413 39983 5.0 19006 L[17098  ce- cun reporked oz
‘;qoo. ur\'l'(.z’\ correck: own Fo
i » b 2 :SS (P8 -QJ . ’
l. 803-0414 39984 5.0 3,000
" 803-0415 30085 5.0 2,000
803-0416 39986 5.0 2,000

Analytes reported as N.D. were not detected at or above the reporting limit.

L _SEQU IA ANALYTICAL, ELAP #1624

Sty W berdtz;

inda C. Schneider
Project Manager/Sacramento Laboratory

/U ' _ 8030411.SPG <4>




L Sequoi a " 680 Chesapeake Drive Redwood City, CA 94063  (650) 364-9600 FAX (650) 364-9233
404 N. Wiget Lane Walnut Creek, CA 94598 (510) 988-9600 FAX (510) 988-9673

. v Analytical 819 Striker Avenue, Suite 8 Sacramento, CA 95834 (916) 921.9600 FAX (916) 921-0100
.

ierra Pacific Groundwater - Client Project ID: Unocal, Washington Street Sampled:
911 Windplay Dr., Ste. 4 Sample Descript: Water Received:

| Dorado Hills, CA 95762 Analysis for: Chloride Analyzed:
' First Sample #: 80 Reported:

LABORATORY ANALYSIS FOR: Chloride

[j Sample Sample Sample
Number Description Reporting Limit Result

L, mg/L mg/L
803-0411 39981 10 390

L

‘ 803-0412 39982 20 1,300

L 803-0413 39983 10 550

L 803-0414 ' 39984 20 1,200

L j 803-0415 39985 1.0 58

803-0416 39986 1.0 60

Analytes reported as N.D. were not detected at or above the reporting limit.

[J. SEQUOIA ANALYTICAL, ELAP #1624

W//J////Zd%

inda C. Schrfeider
Project Manager/Sacramento Laboratory

8030411.SPG <5>



L Sequoia 680 Chesapeake Drive Redwood City, CA 94063 (650) 364-9600 FAX (650) 364-9233
404 N. Wiget Lane Walnut Creek, CA 94598 (510) 988-9600 FAX (510) 988-9673

v Analytical 819 Striker Avenue, Suite 8 Sacramer.\to, CA 95834 (916) 921-9600 FAX (916) 921-0100

Client Project ID:  Unocal, Washington Street
Matrix: Water

| Dorado Hills, CA 95;/'62
:-John R » - QC Sample Group: 8030411-0416

L QUALITY CONTROL DATA REPORT
JANALYTE Total Dissolved _ Total Kjeldahl
L Solids Chlorides Nitrate Ammonia Nitrogen
Method: EPA160.1 EPA 300.0 EPA 300.0 EPA350.3  EPA351.4
; Analyst: LM/KM./S.P. L.M./KM. LM./KM. K. Marchand K. Cesar
,  Concentration
Spiked: 500 mg/L 50 mg/L 100 mg/L 82mg/L 100 mg/L
Ll L.CS Batch#: LCS031398 LCS031198 LCS031198  LCS031598  LCS031998
Date Prepared: 03/13/98 03/11/98 03/11/98 03/15/98 03/19/98
* Date Analyzed: 03/13/98 03/11/98 03/11/98 03/15/98 03/19/98
; Instrument 1.D.#: BAL-4 IC-1 IC-1 MV-1 Manual
LCS %
L_ ) Recovery: 100 . 101 98 98 82
Control Limits: 80-120% 80-120% 80-120% 80-120% 80-120%

L

, MS/MSD
L: Batch #: 8030411 8011000 8011000 8030326 9803A10-6
Date Prepared: 03/13/98 03/11/98 03/11/98 03/15/98 03/19/98
Date Analyzed: 03/13/98 03/11/98 03/11/98 03/15/98 03/19/98
; Instrument 1.D.#: BAL-4 IC-1 IC-1 MVv-1 Manual
. Matrix Spike
L; % Recovery: 98 96 96 98 22
Matrix Spike

Duplicate %
Recovery: 102 95 96 102 23

Relative %

L Difference: 4.0 1.0 0.0 4.0 45

Please Note:
The LCS is a control sample of known, interferent free matrix that is analyzed using the same reagents,
“QEQUOIA ANALYTICAL | preparation and analtytical methods employed for the samples. The LCS % recovery data is used for

validation of sample batch results. Due to matrix effects, the QC limits for MS/MSD's are advisory only
M/ W/Z and are not used to accept or reject batch results.
Linda C. Schneider
Project Manager/Sacramento Laboratory

8030411.SPG <6>



L Sequoia 680 Chesapeake Drive Redwood City, CA 94063 (650) 364-9600 FAX (650) 364-9233
404 N. Wiget Lane Walnut Creek, CA 94598 (510) 988.9600 FAX (510) 988-9673

. v Analytical 819 Striker Avenue, Suite 8 Sacramento, CA 95834 (916) 921-9600 FAX (916) 921-0100

Sierra Pacific Groundwater
4911 Windplay Dr., Ste. 4 :
El Dorado Hills, CA 95762 Lab Project ID: 8030411-0416 ’ Reported:  Mar 24, 199
Attention: John Rapp

Client Project ID:

LAB NARRATIVE

L

|

L‘ In order to properly interpret this report, it must be reproduced in its entirety. This report contains a total of é § pages
including the laboratory narrative, sample resuits, quality control, and related documents as required (cover page, COC,

L. raw data, etc.).

L
L
L
L
L
L

[-‘;QEQU A ANALYTICAL, ELAP #1624

inda C. Schneider
Project Manager/Sacramento Laboratory

JL ' 8030411.SPG <7>




UNOCAL @

Q1 680 Chesapeake Drive « Redwood City, CA 94063 » (415) 364-9600
Vﬂ..m_ 9 Striker Ave., Suite 8 » Sacramento, CA 95834 » (916) 921-9600 .*
U 404 N. Wiget Lane » Walnut Creek, CA 94598 « (510) 988-9600

0 18939 120th Ave., N.E., Suite 101 » Botheli, WA 98011 » (206) 481-9200
Q East 11115 Montgomery, Suite B » Spokane, WA 99206 ¢ (509) 924-9200
0 15055 S.W. Sequoia Pkwy, Suite 110 « Portland, OR 97222 « (503) 624-9800

.

Consultant Company: .V. LER RA ,w}QPTm

GG

Project Name: _\vkﬂﬁ LNGTDA Seas™

>aaqmmmnmmmrv“ l —

W BT LAY DRIE

UNOCAL Project Manager: LT Ay LCACER S S A

City: EL polfAy o A ug State: CA

Were mman_m.m Received in Good Condition? O Yes O No

Zip Code: 2576 “Z. |AFE #:

Telephone: D6 ©9233 14 LK FAX #: A 33 3197 |sie #, City, State: ,

Report To: .W)\ﬂ W Sampler: ga QC Data: ﬁﬁrmé_ D Am.mLmav O Level C 1 Level B O Level A

Turnaround Vro Work Days () 5 Work Days [ 3 Work Days () Drinking Water —>:m_<wmm Requested|

Time: Ll 2 Work Days O 1 Work Day (1 2-8 Hours Q Waste Water .

CODE: {1 Misc. R/cmao”. (1 Eval. (J Remed. O Demot. O Closure &OEQ. XX & L7 ,

Client Date/Time Matrix | # of Cont. Laboratory ﬂ.nb O& N _
Sample 1.D. Sampled Desc. | Cont.-| Type Sample # < ¢ - Comments

L 39981 Blo)of lbi3o|umm] 2 [Ramc P%y ([ v [V [V [V Y

2. 49982 L 2 b Q.:.U, VIVIV]Iv]VY

3329 %3 Ry B e A vV

1399 %4 | v quel v | 2] oMY vV YV

539988 | v izl v | 2 | VS EARAEAEANS

6.3 9980 i 1o ™ o 22 I Ml Y VY[ Y]Y

7. -

8.

9.

10. e
Relinquished By: /\a h = Umnm.ﬂw\\o\@\% Time: 5,00 | Received Byt Dma.c%.\\e\ﬁ% Time: £ . oo
Relinquished By: \()Mﬂvk DBQW\Q\\%\ ij”\ 287 Received m<\ - Dmﬁm” ) Time: -
Relinquished By: Date: Time: Received By rm_@\%& %.ﬂ\\&\ N%\ jao,. _ww«ﬂ

Samples on Ice? 0 YesQNo Method of Shipment %ﬁ% ALD

o _,_,.nm@_.m Lot/

[To be completed upon receipt of report:

1) Were the analyses requested on the Chain of Custody reported? Q Yes 0 No If no, what analyses are still needed?
2) W--{he report issued within the requested turnaround time? Q Yes Q M *q no, what was the ESmSc:a time?
o d

Pign:

F—.

| e

1-C Dany. 1 . P.

1 ¥

)
-4

Pink - Client

White - Laboratory

Yeliow - Laboratory
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APPENDIX C

Sampling Methods and Quality Assurance

Sierra-Pacific Groundwater Consultants, Inc.




Appendix C
Sampling Methods and Quality Assurance

Water Level Measurements
A Solinst electronic water sounder was used to measure ground-water elevations. The manufacturer
claims accuracy of measurement of + 5/100-foot (0.05-foot) at a measurement length of 40 feet.

Measurements are recorded for the interval between the static water surface and the marked top edge of

the well casing.

Temperature, Electrical Conductivity, and pH

Temperature, electrical conductivity, and pH measurements are made using a Hydac tester with an
external electrode, which has an integrated electronic thermometer with variable temperature
compensation seiectivity. All pH measurements are read to within 0.1 standard pH units, and have
manufacturer specified accuracy of deviation of no greater than + 0.01 standard pH units at discrete
temperatures in the range of 55° to 75° F. Electrical conductivity (resistance) measurements are read
to within 10 micromhos per centimeter (umho/cm), and have manufacturer specified accuracy of

deviation of no greater than = 3% of full scale.

Ground-Water Sampling

Each of the monitoring wells are purged with a disposable bailer until water-quality parameters (pH,
conductivity, and temperature) are stabilized in accordance with EPA protocols. More than three wetted-
volumes of water are normally removed from each monitoring well prior to sampling. No parameter

varied more than 10 percent from previous measurements. Each of the wells was allowed to settle for

several minutes before taking water samples.

Chain-of-Custody

Chain-of-custody forms are used to record possession of the sample from time of collection to its arrival
at the laboratory. During shipment, the person with custody of the samples relinquishes them to the next
person by signing the chain-of-custody form(s) and noting the date and time. The sample-control officer

at the laboratory verifies sample integrity, correct preservation, confirm collection in the proper

Sierra-Pacific Groundwater Consultants, Inc. C-1
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container(s), and Vensﬁre adequate volume for analysis. Samples are assigned unique laboratory log
numbers for identification throughout analysis and reporting. The log numbers are recorded on the
chain-of-custody forms and in the legally-required log book maintained in the laboratory. The sample

description, date received, client's name, and any other relevant information is also recorded.
y

Decontamination and Equipment Maintenance

Field equipment, truck-mounted augers, soil sampling tubes, and other tools are thoroughly
decontaminated before being introduced to field sampling areas. Plastic sheets and paper towels are
placed beneath sampling tools and containers at each sample locality to preclude accidental cross-
contamination of sampling supplies with surface soil and debris. Final rinsates from decontamination

work may be sampled and analyzed.

Duplicate Sampling

Duplicate (replicate) water and soil samples may be collected during a sampling event, especially during
confirmation sampling. The duplicate sample would be assigned a bogus identification number and
collected as a replicate split. The duplicate sample would be submitted with other soil samples as a

means to verify analytical precision.

Laboratory Procedures

Sequoia Analytical, a California-certified analytical laboratory located in Sacramento, performed
specified chemical analyses. Sequoia Analytical provides clients with quality assurance and quality
control (QA/QC) data related to laboratory protocols. These documents include surrogate recovery data
and analytical charts that describe routine application of spikes and matrix spike duplicates. Copies of

laboratory QA/QC documents are normally attached to Sierra-Pacific quarterly monitoring reports.

In addition to routine instrument calibration, replicates, spikes, blanks, spiked blanks, and certified
reference materials are routinely analyzed at method-specific frequencies to monitor precision and bias.
Additional components of the laboratory QA/QC program include participation in State and federal

laboratory certification programs, and EPA performance evaluation studies.

Sierra-Pacific Groundwater Consultants, Inc. C-2
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Data Review and Analysis
Analytical results from field testing and laboratory work is routinely compared and evaluated. Field
sampling difficulties and possible laboratory errors can often be discovered by reviewing empirical data

for apparent anomalies and inconsistencies.

Sierra-Pacific Groundwater Consultants, Inc. C-3



