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Ms. Madulla Logan January 29, 1999
Alameda County DHS

1131 Harbor Bay Parkway

Alameda, CA 94502

Re: Former E-Z Serve Station No. 100877 - Hayward
Transmittal of Workplan for Additional Site Assessment

Dear Ms. Logan,

The following letter workplan describes the objectives and scope of the additional site
characterization activities we discussed during our meeting on September 12, 1998. Clearwater
believes that the expedited completion of the proposed scope of work shall result in the collection
of information appropriate for an informed assessment of future courses of action. Upon receipt of
your comments we shall forward a copy of this letter workplan (with revisions as appropriate) and
County approval documentation to the USTCEF for cost pre-approval. Work shall commence upon
receipt of pre-approval from the USTCF.

It should be noted that the site has not been sampled since June, 1998. It is apparent, however,
that additional sampling (prior to the completion of the proposed scope of work) will not yield
information of sufficient additional value to warrant such activities at this time. It is recommended
that an effort be made to expedite the completion of the proposed work, and that the next sampling
event be performed after the proposed well installation. If you have any questions or comments
regarding our proposed scope, or if I may be of any additional assistance, please do not hesitate to
call.

Sincerely,

Clearwater Group, Inc.

Ma_.._-—__.

eidi M. Bauer
Project Geologist

520 Third Street, Suite 104 « Qakland, California 94607 « Telephone 510-893-5160 # Fax 510-893-5947



Environmental Services

WORKPLAN FOR
ADDITIONAL SITE ASSESSMENT

Former EZ Serve Site #100877
525 West A Street
Hayward, California

Prepared for:
Restructure Petroleum Marketing Services, Inc.
205 South Hoover Boulevard
Suite 101
Tampa, Florida 33609

Prepared by:
Clearwater Group, Inc.
520 Third Street, Suite 104
Oakland, California 94607
Clearwater Job No. EZ100877

January 29, 1999

520 Third Street, Suite 104 # Oakland, California 94607 + Telephone 510-893-5160 « Fax 510-893-5947



CLEARWATER

G R O UDP I NC

Luviropmental Services

TABLE OF CONTENTS

1.0 INTRODUCTION . 111ttt ettt stsiatnaessrsner ettt ts v raassrass e enananenares 1
2.0 BACKGROUND .. ..0iiiitit ettt eieeisae st ettt r e e e naenans 1
2.1 Site DESCIIPHON. ..cuuvtininiiae it e e 1
2.2 Project HISIOTY «.o.ovniiniiiniaiiiiei ettt 1
2.3 Analysis of Investigative Activities to Date ..............oovii. 3
2.4 Geology and Hydrogeology ....o.ooviiiiiiiiiiiiii 4
3.0 COUNTY REQUEST FOR ADDITIONAL ASSESSMENT .........ccoovieiiinnns 4
4,0 OBJECTIVES OF RECOMMENDED ADDITIONAL ASSESSMENT ............. 5
5.0 SCOPE OF RECOMMENDED ADDITIONAL ASSESSMENT...................... 6
5.1 Discrete Soil and Groundwater Sampling ........c.oovveiiiiiiiiiinee, 6
5.2 Groundwater Monitoring Well Installation...................coooeiiiin, 7
5.3 Groundwater Sampling and RNA Assessment .........vvviiiiiinniieiniianin., 8
6.0 REPORTING ......ivitiniiiiiiiiet ittt ettt e e a s 9
7.0 CERTIFICATION. ..ottt e b a e 10
FIGURES

Figure 1:  Site Location Map

Figure 2:  Site Plan

Figure 3A: Proposed Soil Boring Location Plan (pg 1 of 2)
Figure 3B: Proposed Soil Boring Location Plan (pg 2 of 2)

APPENDICES
Appendix A - Clearwater Drilling, Well Installation and Development and Groundwater Sampling
Field Procedures.



CTRARWATER

G R O U P

Envirg nmlmml Services

1.0 INTRODUCTION
Clearwater Group, Inc. (Clearwater) has prepared this report on behalf of Restructure Petroleum
Marketing Company, Inc. (RPMS) to provide a detailed description of proposed additional site
assessment work for the Former EZ Serve Site #100877, located in Hayward, California. The
primary purpose of the additional site assessment work is to delineate the extent of petroleum
hydrocarbon impacted soil and groundwater at the subject site and determine current soil and
groundwater conditions surrounding the former source area.

2.0 BACKGROUND

2.1 Site Description

The site is located at 525 West A Street in Hayward, California. 1t is situated on the northwest
corner of West A Street and Garden Avenue in the City of Hayward, County of Alameda, State of
California's Township 3 South Range, Range 2 West, Mount Diablo Base and Meridian (Figure
1). The Assessor's Parcel Number (APN) for the site is 432-0016-026-03. The site is not in use
currently, and is secured by a chained link fence and a locked gate. The site was previously
occupied by a gasoline service station. Remaining on the site is only the former dispenser island
canopy and some lighting fixtures.

2.2 Project History

The site operated as a service station from 1966 until 1990. While operating the site contained one
10,000-gallon diesel and three 10,000-gallon gasoline underground storage tanks (USTs). In
November 1986 results of tank tightness tests and discrepancies in inventory records resulted in

the investigation of soil and groundwater beneath the site.

In December 1986, Converse conducted an initial Phase II Site Assessment which included the
drilling of three soil borings (B-1 through B-3), which were subsequently converted into
groundwater monitoring wells (MW-1 through MW-3). Results from soil and groundwater
sampling from this investigation confirmed the presence of petroleum related hydrocarbons in the
soil and groundwater. In June 1987, Converse implemented the second phase of the Phase IT site
assessment. This included the drilling and installation of three additional groundwater monitoring
wells (MW-4 through MW-6). Wells MW-1 through MW-6 were constructed to depths of
approximately 30 feet below ground surface (bgs). Results of this phase of work indicated that
petroleum related hydrocarbons had impacted the soil and groundwater beneath the site to the
property boundary.
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In June 1990, the USTs, dispenser islands, and associated piping were removed from the site.
During this phase of work monitoring wells MW-3, MW-5 and MW-6 were destroyed and MW-1,
MW-2 and MW-4 were damaged. i

After a round of project bidding and contractor selection, Associated Soils Analysis (ASA)
replaced Converse as the project contractor. As documented in their March 2, 1992 report, ASA~N
abandoned two of the original Converse wells (MW-2 and MW-4) that had been damaged ‘
following the UST removal project, repaired a third (MW-1), and constructed four new monitoring
wells on the subject property. Groundwater was encountered at approximately 21 feet belov‘x"
grade; the wells were finished at 30 feet. Significant soil and groundwater contamination was
encountered in most areas explored, thereby not defining the lateral extent of impact by petroleum
related hydrocarbons to the soil and groundwater. A quarterly groundwater program was initiated.

By
In order to satisfy agency requirements for additional plume delineation, a workplan for further
assessment was prepared by E-Z Serve staff on September 21, 1992. Proposals for the
implementation of the contemplated work were solicited, and as a result of the competitive bidding
process, ASA was again selected to continue the subsurface assessment. The next phase of work
completed by ASA included extensive off-site permitting, drilling and sampling four borings to 30
feet, and the construction of four additional monitoring wells (MW-7 through MW-10} in thesé
borings. The results of this effort were documented in the ASA report dated July 20, 1993, and
concluded in the report that the lateral extent of the petroleum hydrocarbons affected groundwater
still remained»uridefine% '
The Alameda County DEH responded to ASA's July 1993 report and requested that E-Z Serve
continue efforts to determine the extent of the impacted area and begin to contemplate measures for
interim remedial action. In response to County directives E-Z Serve retained Hydro-Environmental
Technologies, Inc. (HETI), who prepared technical submittals to address the County requests. As -'
one of their first tasks, HETI prepared a workplan describing measures necessary for the |
implementation of feasibility testing for the evaluation o\ft\he most appropriate interim remedial
measure. The workplan was approved by Alameda County and results of testing were reported by
HETI in a submittal dated March 1, 1994. In an effort to sa;cisfy the Alameda County request to
define the lateral and downgradient extent of contamination HETI prepared a workplan for
additional investigative activities. File material indicates that the recommended assessment and
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mitigative activity proposed by HETI were not implemented by E-Z Serve. File cotrespondence
shows a request by the RWQCB to attend to the County concerns, and on September 29, 1994 a
technical proposal to satisfy the stated County objectives was submitted by (B&C). The B&C
letter report outlined a series of subsurface tests that were similar to those previously proposed by

HETL

Results of B & C discrete sampling and monitoring well installation program were reported in a
series of letter reports submitted in early to mid-1995. Four additional off-site monitoring wells
(MW-11 through MW-14) were installed by B&C in February 1995 to further define the lateral
extent of impacted groundwater. A comprehensive report was transmitted to the County in March,
1995. The conclusions and recommendations in this report indicated that the level of risk posed to
the residents of the area impacted by the subgrade contamination had not yet been evaluated, and
that with the County’s permission, a comprehensive risk assessment would be completed. The
report indicated that a workplan for the completion of this risk assessment would be completed and
provided to the County, and that upon receipt of their approval the assessment would proceed.

The Risk Assessment was prepared by B&C and submitted to the County on May 9, 1995, In a
letter dated May 23, 1995, apparently responding to a verbal request for progress clarification by
the County, B&C staff indicated that the preparation of a Corrective Action Plan (CAP) would
commence following review and revision of the submitted risk assessment by the County, as a
thorough CAP would not be possible without established remedial endpoints. The County
requested clarification to the Risk Assessment in a letter dated August 3, 1995. B&C staff
responded to the County queries in a letter dated September 12, 1995.

2.3 Analysis Of Investigative Activities To Date

Groundwater sampling to date has shown the continued presence of hydrocarbon contaminants in
groundwater extending radially from the former tank excavation. Groundwater monitoring data
evidences that contaminant concentrations have stabilized (neither significantly increasing nor
decreasing), suggesting the presence of a continued source for longer term, though non-migrating,
groundwater contamination. This source area may be in soil that is present beneath the former
USTs, or it may be associated with historic releases from dispensers and piping.

Results of recent sampling events (June 1998) indicate concentrations of total petroleum
hydrocarbons as gasoline (TPGgas) ranging from not detected (<50ug/l) in MW-14 to 33,000 ug/l
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in MW-2 and MW-4, Results from the same sampling event show benzene concentrations ranging
from not detected (<0.5ug/l) in MW-14 to 6,100 ug/l in MW-1. The fuel oxygenate, MTBE, was
also detected in eight of the nine well sampled with concentrations not exceeding 720 ug/l.

2.4 Geology And Hydrogeology

According to B&C in their May, 1995 Risk Assessment the site lies within the San Leandro cone,
a low gradient alluvial fan which originates at the mouth of Castro Valley and spreads westward
onto the Bay Plain. This cone consists of alluvial sediments which overlie marine clay, terrigenous
sand and silt of intertidal provenance's. The sediments directly under the site consist primarily of
silty- and clayey-sands with occasional sandy-silt or sandy-clay layers. Groundwater 1s generally
encountered between 13 and 17 feet bgs.

Also according to B&C in their May 1995 Risk Assessment for the subject site the shallowest
regional aquifer in the area is the Newark Aquifer. The Newark is a permeable, water-bearing
alluvial sand aquifer, which is composed of a series of laterally discontinuous saturated lenses of
course to fine sediments 10 to 100 feet thick at depths less than 200 feet bgs. The regional
hydraulic gradient is westward, from the mouth of the Castro Valley towards the San Francisco
Bay. Groundwater directly under the site flows towards the west under an average hydraulic
gradient of 0.005 feet per foot. The nearest point of release for the shallow aquifer to the surface
water in the westerly direction is the San Francisco Bay, which is located approximately three
miles from the subject site.

3.0 COUNTY REQUEST FOR ADDITIONAL ASSESSMENT

A meeting between the County and Clearwater took place in September, 1998 to discuss future
requirements for additional site work and potential remedial alternatives for this site. During the
meeting and review of historical data it became apparent that several areas on-site and off-site
showed significant voids in soil and groundwater quality data. It was agreed upon by the County
and Clearwater that data in these areas are needed for the determination of future remedial

alternatives and the most appropriate locations for additional groundwater monitoring wells.
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During the meeting the County specifically requested a well to be located in the area between MW-
11 and MW-9, because the quality of the-subsurface is not well established between. MW-9.and

ot s e

MW-11, which lie approximately 660 feet apart.

It was also proposed during the meeting between Clearwater and the County that limited removal
of source area soil would be a useful remedial measure in mitigating the exient of contamination at
the site. However, a review of the soil and groundwater quality data at the site indicate that the
area surrounding the former UST source is not well established. The assessment of the soil and
groundwater quality in this area would be used to evaluate the feasibility of performing source
removal at this site. The installation of discrete sampling points surrounding the source area would
therefore yield invaluable information regarding the current soil and groundwater conditions in this
immediate area.

During a subsequest conversation with the County, it was decided that additional investigation in
the down gradient direction, west of MW-11 and the former UST source, is warranted. Historical
data indicates that the down gradient extent of petroleum related hydrocarbon contamination
remains undefined west of MW-11 and west of the former UST source. Therefore, it was agreed
upon by the County and Clearwater that the soil and groundwater quality would be tested in these
areas, in addition to those mentioned above.

4.0 OBJECTIVES OF RECOMMENDED ADDITIONAL ASSESSMENT

The objectives of this phase of proposed site assessment are primarily associated with the
collection of data required to complete the subsurface investigation. A secondary objective is the
evaluation of subsurface characterization relative to natural attenuation processes, one of the several
remedial alternatives to be considered for future mitigative actions. The recommended tasks to be
employed are as follows:

» Assessment of current soil and groundwater quality conditions surrounding source area using
discrete sampling (Geoprobe®) methods.

+ Evaluation of the lateral extent of soil and groundwater contamination using discrete sampling
(Geoprobe®) methods.
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As per the County's request, install an additional monitoring well between MW-9 and MW-11
to provide a sampling point for the longer term monitoring of groundwater quality in this area.
The exact location of the well will be determined based on the results from the installation of

the discrete sampling points mentioned above.

Recent field activity indicate that MW-11 has been paved over or destroyed. To remedy this a
magnetometer will be used to locate this well during the next phase of field work. If MW-11
can not be relocated a replacement well will be installed.

Install one permanent monitoring well on West A street, downgradient of MW-11. This will
be done to obtain soil and groundwater quality data in the downgradient direction, as MW-11
has shown historically elevated levels of contaminants. The exact location of the well will be
determined based on the results from the installation of the discrete sampling points mentioned
above.,

Conduct one round of groundwater sampling in all wells, including the newly installed wells.
The groundwater will also be tested for natural attenuation parameters and a remediation by
natural attenuation (RNA) assessment conducted. If results from the RNA assessment indicate
conditions receptive to natural attenuation, then the feasibility of using an oxygen releasing
compound (ORC) to stimulate or accelerate bioremediation processes will be explored.

5.0 SCOPE OF RECOMMENDED ADDITIONAL ASSESSMENT

5.1 Discrete Soil and Groundwater Sampling

Based on project information collected to date, the initial installation of temporary discrete sampling

points is the most appropriate and cost effective way to achieve the above stated goals. Discrete

sampling should be completed as an initial screening measure in areas not previously explored,

with the results of this initial screening used to establish the most appropriate location for the

installation of the additional wells, or to establish current soil and groundwater conditions.

Installation of the additional well without the intermediate screening step will likely guarantee

future well installations, or the installation of a greater number of wells than necessary, as the

locations for these wells will be selected “blind™.
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To accomplish the goal specified above Clearwater proposes that 12-14 discrete sampling borings
be introduced in the areas shown on Figure 3A and 3B. Soil samples shail be collected from all of
the borings at five foot intervals to their completed depth of approximately 15 feet below ground
surface (bgs). Soil borings shall be advanced by the Geoprobe® direct push technique. The
borings shall be grouted to grade with a Portland cement/bentonite sturry following completion.

Soil samples will be selected for lab analysis based on their proximity to significant changes in
sedimentologic characteristics as determined in the field (i. e. presence of relatively impermeable
layers, zones of significant porosity, etc.) or upon the detection of organic vapors by a field
screening instrument. At a minimum, one soil sample collected from the vadose zone and one
collected within the water-bearing or capillary fringe zone shall be submitted to the project lab for
analysis (2 week turn-around) of the following chemical constituents:

» TPH as gasoline by modified EPAM 8015M
« BTEX by EPAM 8020
« MTBE by EPAM 8020

Groundwater samples shall also be collected from each boring using hydropunch methods. The
selection of the actual groundwater sample depth will be made in the field based on the observation
of sedimentologic characteristics (occurrence of relatively dense fine-grained layers, zones of
greater transmissivity, etc.). Groundwater samples shall be forwarded to the selected project lab

for analysis of the same chemical parameters as the soil samples.

5.2 Groundwater Monitoring Well Installation

As mentioned above Clearwater proposes that two borings be drilled and converted into
groundwater monitoring wells (PMW-15 and PMW-16). PMW-15 will be placed between MW-
11 and MW-9 and PMW-16 will be located down gradient (west) from MW-11. For reasons
mentioned earlier the exact location of these wells will be determined by the results of the discrete
sampling event in that vicinity. Once the exact location of PMW-15 and PMW-16 is determined
Clearwater will submit the proposed location to the County for concurrence.

The borings for PMW-15 and PMW-16 shall be drilled from grade to 25 feet bgs. Soil samples
shall be collected from the borings at five foot intervals to its completed depth. The soil borings
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shall be advanced by a hollow stem auger drill rig. Soil samples will be selected for lab analysis
based on their proximity to significant changes in sedimentologic characteristics as determined in
the ficld (i. e. presence of relatively impermeable layers, zones of significant porosity, etc.) or
upon the detection of organic vapors by a field screening instrument. At a minimum, two soil
samples collected at the stated five foot intervals in the vadose zone and two from the saturated
zone shall be submitted to the project lab for analysis (2 week turn-around) of the following

chemical constituents:

« TPH as gasoline by modified EPAM 8015M
« BTEX by EPAM 8020
MTBE by EPAM 8020

The wells shall be constructed of two-inch diameter materials, completed at 25 feet bgs and
screened from the completed depth to 5 feet bgs to allow for water table fluctuation. The
perforated section of each monitoring well shall be constructed of 0.020 inch slotted well screen.

5.3 Groundwater Sampling and RNA Assessment

Groundwater samples shall be collected from each newly installed and each existing monitoring
well following development of the new well. Groundwater sampling shall be conducted in
accordance with the attached protocols (Appendix A). Samples shall be analyzed by the previously
stated EPA Methods for concentrations of TPH-G, BTEX and MTBE. Should MTBE be detected
by EPA Method 8020, a confirmation sample shall be analyzed by EPA Method 8260.

Groundwater samples collected during this sampling event would also be tested for natural
attenuation factors. In addition to the above analytes the samples would also be analyzed for
ferrous iron, nitrates, sulfates, aerobic and anaerobic bacteria and hydrocarbon degrading bacteria.
In the field the samples will be tested for dissolved oxygen and Eh. The results will be compiled,
interpreted and included in the report generated.

If the results of the RNA assessment indicate that ongoing aerobic activity is taking place and the
conditions are receptive to natural attenuation processes then the use of an oxygen releasing
compound (ORC) to accelerate bioremediation will be investigated. Conclusions and
recommendations will be included in the RNA assessment report indicating the viability of using
ORC at this site.
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6.0 REPORTING

Following completion of the investigative activities specified above, Clearwater will prepare a
comprehensive Additional Site Assessment Report describing the results of discrete soil and
groundwater sampling and monitoring well installation. The report shall contain a tabular and
graphic presentation of all data collected during the proposed phase of site characterization,
accompanied by text describing employed investigative methods and an interpretation of testing
results. Based on initial assessment results, recommendations for the removal of source area soil
or other remedial options, if found to be appropriate, will be made as needed. The report will be
reviewed and signed by a California Registered Geologist.
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7 .0 CERTIFICATION

This workplan was prepared under the supervision of a professional Registered Geologist in the
state of California. All statements, conclusions and recommendations are based solely upon
published results from previous consultants, field observations by Clearwater Group, Inc. and
laboratory analysis performed by a California DHS-certified laboratory related to the work
performed by Clearwater Group, Inc.

Information and interpretation presented herein are for the sole use of the client and regulating
agency. The information and interpretation contained in this document should not be relied upon
by a third party.

The service provided by Clearwater Group, Inc. has been conducted in a manner consistent with
the level of care and skill ordinarily exercised by members of our profession currently practicing

under similar conditions in the area of the site. No other warranty, expressed or implied, is made.

Clearwater Group, Inc.

Prepared by: Reviewed by:

//4/,, R B

Heidi M. Bauer Markus Niebanck, R.G.
Project Geologist Operations Manager
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Soil Borehole Drilling, Monitoring Well Installation and Development,
and Groundwater Sampling Field Procedures

Drilling and Soil Sampling

1 ili c ‘
Clearwater Group, Inc. (CGI) obtains all the required permits, unless otherwise contractually directed. CGI prepares
a site specific Site Safety Plan detailing site hazards, site safety and control, decontamination proceduges, and
emergency response procedures to be employed throughout the defined phase of work. At least 48 hours|prior to
drlling, Underground Service Alert (USA) or an equivalent agency is notified of the planned work. CGI, attfmpts 1o
locate all underground and above ground utilities by site inspection (in conjunction with its' subcontractors and
knowledgeable site managers, if available), and review of site as-built drawings. CGI may employ a private,
professional utility locator to refine the site utility inspection. ‘

Drilling Equipment |
All soil borings are drilled using a truck-mounted hollow-stem auger drill rig, unless site conditions Mmant a
different drilling method. Subsurface conditions permitting, the first five feet of each boring is advanced using a
hand-auger or post-hole digger. All drilling equipment is inspected daily and maintained in safe working condition
by the operator. All down-hole drilling equipment is steam cleaned prior to arriving on site. Working components
of the dnill rig near the borehole, as well as augers and drill rods are thoroughly steam cleaned between each boring
-location. All CGI drilling and sampling methods are consistent with ASTM Method D-1452-80, and local, state and
federal regulations. :

Soil Sampling and Lithologic Description

Whenever possible, the first Clearwater boring to be drilled at a site is continuously cored to obtain a complete
lithologic description. Otherwise, soil samples are typically collected every 5 feet to the total depth exp]or#d, using
brass tubes fitted in a California-modified split spoon sampler. If copper or zinc contamination is the subject of the
investigation, stainless steel liners are used instead of brass. Additional soil samples may be collected based upon
significant changes in lithology or in areas of obvious soil contamination. During soil sample collection, the split
spoon sampler is driven 18 to 24 inches past the lead auger by a 140-pound hammer falling a minimum of 30
inches. The number of blows necessary to drive the sampler and the amount of soil recovered is recorded on the
Field Exploratory Soil Boring Log. The soil sampler and liners are cleaned with an Alconox® solution and rinsed
with tap water prior to each sampling event. New liners are used whenever a soil sample may be retained for
laboratory analysis. |

Soil samples selected for laboratory analysis are sealed on both ends with teflon tape and plastic end caps. The
samples are labeled, documented on a chain-of-custody form and placed in a cooler for transport to a state certified
analytical laboratory. Soil contained in remaining liners is removed for lithologic descriptions (accordirg to the
Unified Soil Classification System). Additional soil is screened for organic vapors by placing approximately 30
grams of soil in a sealed plastic bag or a glass jar sealed with aluminum foil. The bag or jar is left undish_ﬂrbed for
approximately 15 minutes, in the sun if possible. The head space in the bag is accessed in a manner to qﬁinimize
entry of outside air, and is tested for total organic vapor using a calibrated organic vapor meter (OVM). The results
of the field screening are noted with the lithologic descriptions on the Field Exploratory Soil Boring Log.

On encountering an impermeable (clayey) layer three feet or more in thickness below a saturated permeable layer,
where the impermeable layer is considered to be a possible confining layer for an underlying aquifer, drilling ﬁs halted
until a decision to proceed is obtained from the project imanager. This process minimizes the chance of introducing
contarnination to an underlying, clean aquifer. !

Soil Waste Managment :

Soil cuttings are stockpiled on and covered with plastic sheeting to control runoff, or contained in 55-gallon D.O.T.-
approved drums on site. Waste soil is sampled to chemically profile it for disposable, and hauled by a licensed waste
hauler to an appropriate landfill. All waste stored on site is properly labeled at the time of production.

|
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Sonl borings which are not to be converted into monitoring wells are sealed to the ground surface using neat cement

or sand-cement slurry in accordance with federal, state and local regulations. Native soil may be used to ﬁﬂ the top
two to three feet for cosmetic purposes, as permitted.

Monitoring Well Installation

W i € ilter Pack Construction

All well construction is performed in accordance with Department of Water Resources "California Well Sthndards"
and all requirements of local oversight agencies. Soil borings to be converted into single-cased monitoring wells are
a minimum of eight inches in diameter for 2-inch diameter wells and a minimum of ten inches in diameter for 4-inch
diameter wells. Monitoring wells are constructed with schedule 40, threaded, polyvinyl chloride (PVC) casing unless

site geochemistry or contamination necessitates an alternative material. The wells are constructed thh‘factory-
slotted screen and threaded end caps.

\
The screened interval is placed such that it extends approximately ten feet into the water bearing zone, and at least
five feet above the expected maximum water level. The screened interval may extend less than five feet above the
maximum water level, only to prevent intersection of the screened interval with the top of the confining layer of a
confined aquifer, or where the water table is too shallow to allow this construction. |

A graded sand filter pack is placed in the annular space across the screened interval and extended approximatqu one to
two feet above the screen, as site conditions permit, so as to prevent extension of the sand pack into an gverlying
water-bearing unit. The well screen slot size is the maximum size capable of retaining 90% of the filter pack.
. “Typically, 0.010-inch screen is used where the formation is predominantly clay and/or silt or poorly-graded frne sand,

0.020-inch screen is used where the formation is predominantly well-graded or medium to coarse sand and/or ‘gravei.

The filter pack grade (mean grain size) is selected according to native sediment type as follows: a) for poorly graded .
fine sand or silt/clay - 4 times the 70% retained grain size of the formation b) for medium to coarse sand, gravel or
weil graded sediments - 6 times the 70% retained grain size. Since results of particle size analysis are nat always
available, Clearwater often selects screen size and filter pack on the basis of general site stratigraphy, and spé:(:lﬂcally
the finest significantly thick layer of sediment to be screened. Commonly selected grades are Lone Star® 3, 2/12 or
2/16 (or equivalent) with 0.020-inch slotted screen and Lone Star® 1/20 with 0.010-inch slotted screen.

Well Seal and Completion ‘

A minimum two foot seal of bentonite is placed above the sand pack. The bentonite seal is hydrated by either
formation water or potable water. Neat cement or a cement/bentonite grout mixture seals the remaining annular
space to the surface. If bentonite is used in the grout mixture, it does not exceed 5% by weight, The grouh_fs placed
using a tremie pipe, if the top of the bentonite is more than 20 feet below grade, or if water is present in the boring
above the bentonite seal. A watertight locking cap and protective traffic-rated vault box is installed on toﬂ) of each
well. Well construction details are presented on the Field Exploratory Soil Boring Log. Following compldtlon of a
well, Clearwater completes and submits, or ensures that the driller has sufficient mformatmn to complete and
submit, the state-required Well Completion Report or equivalent document.

Well Development

All newly installed wells are developed prior to sampling to remove fine grained sediments from the well and
stabilize the fiiter pack and the disturbed aquifer materials. Development takes place prior to or at least 24 hours
after setting the seal on the well, unless otherwise directed by a local oversight agency. Well development consists
of surging with a surge block and removing water from the well with either a pump or bailer, until the well is free
of sediment, or until at least 10 well casing volumes have been removed. Depth to bottom is measured to determine
casing volume. If the well is sampled immediately following development, temperature, pH, specific conductance
and turbidity (qualitative) are monitored during well development (see section "Groundwater Sampiing"). All
development equipment is cleaned prior to use and between wells with an Alconox® solution, then rinsed in potable
water. All data collected during development are recorded on the Well Development Data Sheet and, if nece$sary, the
Purging Data Sheet,
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I
Well Surveying 1
All well clevations are surveyed at the north side of the top of casing to the nearest £0.01 foot. The exact survey
point (at the center of the survey rod or, if the casing stub is uneven, the point of contact between casing and rod) is
clearly marked and maintained on the casing im. Elevations are referenced either to mean sea level or to a project
datum. A project datum is typically chosen so as to minimize the possibility of its' later disturbance. For ihstance,
fire hydrants are commonty selected. Where required, the wells are surveyed by a licensed land surveyor, relative to
mean sea level. ‘

Groundwater Sampling

undwate itorin ‘
Prior to beginning, a decontamination area is established. Decontamination procedures consist of scrubbing
downhole equipment in an Alconox® solution wash (wash solution is pumped through any purging pumps used),
and rinsing in a first rinse of potable water and a second rinse of potable water or deionized water if the latter is
required. Any non-dedicated down hole equipimnent is decontaminated prior to use. ‘
Prior to purging and sampling a well, the static water level is measured to the nearest 0.01 feet with an electronic
water sounder. Depth to bottom is typically measured once per year, at the request of the project manager, and
during Clearwater's first visit to a site. If historical analytical data are not available, with which to esthblish a
reliable order of increasing well contamination, the water sounder and tape will be decontaminated between each well.
If floating separate-phase hydrocarbons (SPH) are suspected or observed, SPH is collected using a clear, opefi-ended
preduct bailer, and the thickness is measured to the nearest 0.01 feet in the bailer. SPH may alternatively be

=, +imeasured with an electronic interface probe. Any monitoring well containing a measurable thickness of SPH before

or during purging is not additionally. purged and no sample is collected from that well. Wells containing a
hydrocarbon sheen are sampled unless otherwise specified by the project manager. Field observations such as well
integrity as well as water level measurements and floating product thicknesses are noted on the Gauging Dala/Purge
Calculations form. : !

Well Purging '

Each monitoring well to be sampled is purged using either a PVC bailer or a submersible pump. Fhysical
parameters (pH, temperature and conductivity) of the purge water are monitored during purging activities to assess if
the water sample collected is representative of the aquifer. If required, parameters such as dissolved oxygen, wrbidity,
salinity etc. are also measured. Samples are considered representative if parameter stability is achieved. Stability is
defined as a change of less than 0.25 pH units, less than 10% change in conductivity in micro mhos, and lgss than
1.0 degree centigrade (1.8 degrees Fahrenheit) change in temperature. Parameters are measured in a discreet sample
decanted from the bailer separately from the rest of the purge water. Parameters are measured at least f01i1r times
during purging; initially, and at volume intervals of one well volume. Purging continues until three well casing
volumes have been removed or until the well completely dewaters. Wells which dewater or demonstrate a slow
recharge, may be sampled after fewer than three well volumes have been removed. Well purging information is
recorded on the Purge Data sheet. All meters used to measure parameters are calibrated daily. Purge water i$ sealed,
labeled, and stored on site in D.O.T.-approved 55-gallon drums. After being chemically profiled, the water is
removed to an appropriate disposal facility by a licensed waste hauler. :

Groundwater Sample Collection ,
Groundwater samples are collected immediately after purging or, if purging rate exceeds well recharge rate, when the
well has recharged to at least 80% of its static water level. If recharge is extremely slow, the well is allowed to
recharge for at least two hours, if practicable, or until sufficient volume has accumulated for sampling. The well is
sampled within 24 hours of purging or repurged. Samples are collected using polyethylene bailers, either ditposable
or dedicated to the well. Samples being analyzed for compounds most sensitive to volatilization are collected first,
Water samples are placed in appropriate laboratory-supplied containers, labeled, documented on a chain of 'custody
form and placed on ice in a cooler for transport to a state-certified analytical laboratory. Analytical detection limits
match or surpass standards required by relevant local or regional guidelines,

CLEARWATER GROUP, INC. (WI/GWS) 3 revised February 2, 1998



Quality Assurance Procedures

To prevent contamination of the samples, CGI personnel adhere to the following procedures in the field:

A new, clean pair of latex gloves are put on prior to sampling each well,

Wells are gauged, purged and groundwater samples are collected in the expected order of increasing déoree of
contamination based on historical analytical resuits.

All purging equipment will be thoroughly decontaminated between each well, using the procedures prdvmusly
described at the beginning of this section.

During sample collection for volatile organic analysis, the amount of air passing through the sa!mple is
minimized. This helps prevent the air from stripping the volatiles from the water. Sample bottles are filled by
slowly running the sample down the side of the bottle until there is a convex meniscus over the mouth of the
bottle. The lid is carefully screwed onto the bottle such that no air bubbles are present within the bottle. Ifa
bubble is present, the cap is removed and additional water is added to the sample container. After resedling the
sample container, if bubbles still are present inside, the sample container is discarded and the procédure is
repeated with a new container.

Laboratory and field handling procedures may be monitored, if required by the client or regulators, by iﬁcluding
quality control {QC) samples for analysis with the groundwater samples. Examples of different types of QC samples
are as follows:

J

Trip.blanks are prepared at the analytical laboratory by laboratory personnel to check field handling pro;cedures.

Trip blanks are transported to the project site in the same manner as the laboratory-supplied sample containers to
be filled. They are not opened, and are returned to the laboratory with the samples collected. Trip bﬁ‘nks are
analyzed for purgable organic compounds. :
Equipment blanks are prepared in the field to determine if decontammauon of field sampling equipment has been
effective. The sampling equipment used to collect the groundwater samples is rinsed with distilled watér which
is then decanted into laboratory-supplied containers. The equipment blanks are transported to the laboratory, and
are analyzed for the same chemical constituents as the samples collected at the siie.

Duplicates are collected at the same time that the standard groundwater samples are being collected‘ and are

-analyzed for the same compounds in order to check the reproducibility of laboratory data. They are typically

only collected from one well per sampling event. The duplicate is assigned an identification number that will
not associate it with the source well,

Generally, trip blanks and field blanks check field handling and transportation procedures. Duplicatés check
laboratory procedures. The configuration of QC samples is determined by CGI depending on site conditjons and
regulatory requirements.
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