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October 30, 1986

Mr. Gregory Vanderlaan

Regional Project Officer

U.S. Environmental Protection Agency
230 South Dearborn Street

Chicago, Illinois 60604

Ms. Joan Calabrese

Remedial Project Manager

U.S. Environmental Protection Agency
230 South Dearborn Street

Chicago, Illinois 60604

Subject: Quality Assurance Project Plan for
Eau Claire Municipal Well Field Site

Work Assignment No.: 153-5LL3.0

EPA Contract No.: €68-01-6939

Document No.: 257-WP1-OP~-DJHH~-1

Dear Mr. Vanderlaan and Ms. Calabrese:

Camp Dresser & McKee Inc. is pleased to submit this Quality
Assurance Project Plan (QAPP) for the RI/FS at the Eau
Claire Municipal Well Field site in Eau Claire, Wisconsin.
We have incorporated the changes requested by Mr. David
Payne of the Region V Quality Assurance Office. Upon
completion of your review, please either return the volume
to WESTON for final production of all copies or forward it
to Mr. David Payne for approval.

If you have any questions or require additional information,
please contact Mr. Kurt Stimpson.

Very truly yours,

Jun Yoshitani
REM II Region V Manager
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BANNOCKBURN, ILLINOIS 60015
(312) 295-6020

3 October 1986

Mr. Jun Yoshitani, P.E.
Camp Dresser & McKee, Inc.
11 East Adams Street
Chicago, Illinois 60603

Subject: Quality Assurance Project Plan for
Eau Claire Municipal Well Field Site

Work Assignment No.: 153-5LL3.0

EPA Contract No.: 68~-01~-6939

Document Control No.: 257-WPl-OP-DJHH-1

Dear Mr. Yoshitani:

Submitted herewith is one copy of the Quality Assurance
Project Plan (QAPP) for the Eau Claire Municipal Well Field
located in Eau Claire, Wisconsin. The QAPP has been
reviewed by the REM II team previously and this version
includes only minor corrections requested by Mr. David
Payne. A second review copy has been forwarded to Ms.
Calabrese (RFM) for review and submittal to the QAO.

When we receive the approved copy from Mr. David Payne, we
will distribute the final copies.

If you have any questions, plesae do not hesitate to call.
Very truly yours,
ROY F. WESTON, INC.
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Kurt S. Stimpson

Site Manager
KSS:amp

Enclosure
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QUALITY ASSURANCE PROTECT PLAN
EAU CIATRE MUNICIPAL WELL FIELD
REMEDIAL INVESTIGATION/FEASIBILITY STUDY
EAU CIATRE, WISCONSIN

SECTION 1

INTRODUCTION

The United States Envirormental Protection Agency (U.S. EPA) requires
participation of all U.S. EPA contractors in a centrally managed
quality assurance (QA) program. This requirement is applied to all
ervirormental monitoring and measurement efforts mandated or supported
by U.S. EPA.

Each contractor generating data has the respensibility to implement
minimm procedures to assure that the precision, accuracy,
campleteness and representativeness of its data are known and
documented. To insure the responsibility is met uniformly, each U.S.
EPA contractor must prepare a written QA Project Plan (QAPP) covering
each project it is contracted to perform.

This QAPP presents the organization, dbjectives, functional activities
ard specific QA and quality control (QC) activities associated with
the Remedial Investigation/Feasibility Study (RI/FS) at the Eau Claire
Municipal Well Field, Eau Claire, Wisconsin. 'The QAPP is designed to
achieve the specific data quality goals of the RI/FS at the Eau Claire
Municipal Well Field site.
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SECTION 2

PRAJECT DESCRIPTION

The remedial investigation portion of the RI/FS is designed to gather
specific information necessary to assess if the site presents a hazard
to human health or welfare or to the envirorment and to evaluate
potentially feasible remedial actions. All tasks and subtasks are
directed toward accamplishment of these primary cbjectives.

2.1 BACKGROUND

The City of Eau Claire is located in northwest Eau Claire County,
Wisconsin (Figure 1) at the confluence of the Fau Claire River and the
Chippewa River. At present, the city water system is supplied by

ter pumped from shallow glacial deposits. The municipal well
field, a 500-acre site, is located in the northwest corner of the city
on the east bank of the Chippewa River near the Eau Claire County
Airport (Figure 2). ILand use in the vicinity of the well field
consists of light industry east of the airport and residential areas
to the west and south of the well field, The city-owned water system
includes 14 active wells, a water treatment facility and 3
ground-level storage reservoirs. The water system serves
approximately 57,000 residents of Eau Claire and the
cammumnity, as well as mumerous camnercial and industrial
establishments.

The 14 currently active wells include 9 wells developed in the north
well field and 5 in the south well field. The oldest and newest
active wells were drilled in 1934 ard 1978, respectively. Total well
depths range fram 83 to 105 feet, with inner casing diameters of 16 to
20 inches. The existing treatment plant, located on Riverview Drive,
has a design capacity of 24 million gallons per day (mod). The plant
provides iron and manganese removal for water from the socuth well
field, then water fram the north well field, which has lower iron and
manganese concentrations, is blended with the treated water prior to
filtration, disinfection, and fluoridation.

In 1981 an EPA survey of water supplies identified several volatile
organic campounds (VOCs) within the city water supply. The compounds
detected were 1,1-Dichloroethane, 1,l-Dichlorvethylene,
1,1,1-Trichlorcethane, and Trichlorcethylene (TCE). Further sampling
detected VOCs in all but one production well.

In response to the contamination problem, the City of Eau Claire
contracted with Hickok and Associates to perform a hydrogeologic
investigation. The investigation resulted in several reports
docamenting the general bedrock topography, the local grourdwater flow
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system, and a data base of hydrologic and chemical data. As part of
the EPA Interim Work Assigrment (IWA), M-Hill has issued a report
entitled "Preliminary Rydrogeologlc Evaludtion - Eau Claire Mmunicipal
Well Field." In addition, water samples were collected fram municipal
supply wells and swrrounding residential wells and submitted for
chemical analysis by the Central Regional Laboratory (CRL). The
samples were collected during two sampling trips (IWA rounds 1 and 2).
Tt should be noted that the required number of sample duplicates and
blanks were not cbtained in these sampling rounds.

The investigations to date have not identified the source of VOCs in
the city water supply. In a report prepared by the Wisconsin
Department of Natural Resources (INR), nine establishments were
identified in the area that have current or past VOC disposal
practices which may have contributed to the groundwater contamination
problem. A potential source of contamination is the National Presto
Industries, Inc. (NPI) facility approximately 2.5 miles to the east of
the well field. Prior investigations on the waste disposal operations
at NPI indicated that groundwater swrrounding their waste disposal
cperations was contaminated with heavy metals and that several of
their monitoring wells contained VoCs.

Since the identification of the contamination problem, a significant
base of chemical data has been developed for the Eau Claire well
field. Data collected prior to the IWA did not include full trace
organic scans, and very little inorganic data (trace metals in
particular) for the well field was available. The pre-IWA data base
is included in Appendix A. It should be noted that no information on
the QA/QC protocol used during sample collection and analysis for
these data is available. Thus, the validity of the data is unknown.
Pre-TWA data are of five general types:

o VOC data from Eau Claire Municipal Well Field production
wells (Table A-1)

o voC data fram Eau Claire Municipal Well Field test wells
(Table A-2)

o VOC data from NPI monitoring wells and lagoons ({Table A-3)

o Inorganic data fram NPI monitoring wells and lagoons (Table
A-3)

o VOC data from private water supply wells (Table A-4)

Also included in Appendix A is a sumary of phenols data pertaining to
samples collected from NPI.
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Figure 3 illustrates the locations of production wells and test wells
in the well field. Figure 4 illustrates the locations of NPI
monitoring wells. Figure 5 illustrates the locations of wells ard
surface waters tested in the area as part of IWA rounds 1 and 2.

The data in Apperdix A-1 indicate that WOCs are primarily found in
supply wells Nos. 11, 15, 16, and 17. All these wells are located in
the north and northeastern portion of the well field. Supplemental
chemical data to evaluate the extent of contamination within and
arourd the well field were collected during the IWA. These data are
included in Appendix B. The QA protocols used during the collection
and analysis of these samples is included in later sections of the
QAPP. The most prevalent campounds that have been identified at the
highest levels within the well field ardi/or nearby residential wells
are: .

1,1,1 Trichlorvethane - 188 ug/L

1,1 Dichlorvethane - 10.3 ug/L

1,1 Dichlorvethylene - 20 ug/L

Trichlorvethylene (TCE) - 34.6 uwy/L

Tetrachloroethylene (FCE) =~ 17.1 ug/L

00000

A1l of these compounds with the exception of 1,l1-Dichlorcethane are
known or suspected carcinogens.

2.2 PRQJECT OBJECTIVES

The purpose of this Remedial Investigation Feasibility Study (RI/FS)
is to characterize the hazard or threat of hazard posed by the Eau
Claire Municipal well Field site and, if appropriate, to identify a
cost-effective, envirommentally sound remedial action as provided for
by the Camprehensive Envirommental Response, Compensation, and
Liability Act (CERCIA) and the Natural 0il and Hazardous Substances
Contingency Plan, 40 CFR Part 300 Subpart F (NCP). Before
alternatives for remedial actions can be considered in the feasibility
study, there must be sufficient information available to develop,
screen, and evaluate potential altermatives. The remedial
investigation will gather and assess information needed to accomplish
the followirg:

o Assess the type and extent of groundwater contamination in
the well field and within the immediate surroundings.

o Define the hydrologic system encampassing the well field and
determine contaminant pathways, loading rates, armd probable
sources.

o Assess the type and extent of contamination in nearby
residential wells.
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o Evaluate if conditions at the site and contaminant levels in
the hydrologic system pose a risk to human health and the
envirorment.

o Define on-site physical features and facilities that could
affect contaminant migration, contairment, or clearmp.

o Develop, screen and evaluate potential remedial action
alternatives.

o Recamerd the most cost—effective remedial action
alternative(s) that adequately protects health, welfare and
the enviroment.

o Prepare a conceptual design of the recamended alternative.

o Identify the source(s) of contamination and supporting
documentation for enforcement purposes.

In order to accamplish the goals of the RI, (determination of

risk to human health and the envirorment) water quality criteria must
be addressed. The proposed Maximm Contaminant Ievels (13 November
1985, 40 CFR Part 141 Federal Register) for the most prevalent
campounds jdentified to date are:

1,1,1-Trichloroethane - 200 ugy/1
1,1-Dichlorcethane - none established
1,1-Dichlorcethylene - 7 wg/l
Trichloroethylene (TCE) - 5 ug/L
Tetrachloroethylene (PCE) - None established

These values are consistent with approximately 1 x 1078 excess cancer
risk level. The values have been adjusted for lifetime variations in

body weight and height.

The site history and available data base indicate that the boundaries
of the study area are ill-defined. Therefore, the scope of the study
will be refined as the investigation progresses.

A critical element of the remedial investigation will be to gather
high quality analytical data for water gquality in the area. Samples
have been collected from both the well field and local water supply
wells as part of the IWA ard will be collected from monitoring wells
during the RI. The available data indicate the campounds that are
critical for defining the extent of contamination at the site. To
gather the necessary chemical data, a three-phased approach will be
used:
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Phase I:

Water samples have been ccllected from selected wells {in areas of
known contamination) for camplete organic and inorganic analyses with
emphasis on VOC analyses, as part of the IWA.

Phase II:

Based on these data, and supported by initial sampling during the Site
Characterization of the RI, determine the maximm analytical program
to both trace the extent of contamination and to "fingerprint" the
contamination plume. (This "fingerprinting", in conjunction with data
on the hydrologic system, will be useful for defining the source(s) of
the groundwater contamination.) The analytical program will include
installation of monitoring wells.

Phase III:

Collect data fraom monitoring wells, in addition to mmicipal and
private wells, if needed, based on the previously defined ang%ytical
program. Data must be accurate to levels consistent with 10 ~ cancer
risk levels. Follow-up data will likely also be collected from
existing monitoring, production and test wells, as well as newly
drilled boreholes.

The data collected will be used for evaluating water quality in
accordance with the Clean Water Act and the Safe Drinking Water Act.
The data will also be used for assessing endangerment posed to human
health and the envirorment by contaminated materials (soil and water)
at the site. Established cancer risks (fram the EPA Carcinogen
Assessment Group) and allowable daily intake values will be used
during this evaluation. The sampling and quality control protocol
used during this investigation is consistent with CERCIA guidance.

In general, the data will be used to meet the three primary goals of
the RI/FS:

o Define extent of contamination
o Evaluation of site risk
o) Identify feasible remedial measures

The RI/FS includes ten general tasks, each having several subtasks.
The tasks are described in the RI/FS work plan:

Remedial Investigation (RI) Activities:

o Task 1 - Interim Work Assigmment

(e} Task 2 ~ Site Investigation Support

o Task 3 - Rydrogeologic Investigation (site characterization)
o Task 4 - Source Confirmation (optional)

o Task 5 - Public Health Evaluation

o Task 6 ~ Remedial Investigation Report
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Feasibility Study FS Activities:

o Task 7 - Evaluation of Remedial Action Alternmatives
o Task 8 - Preparation of Feasibility Study Report
o Task 9 - Predesign

Project Management:
o Task 10 -~ Project Management and Support Activities

The envircrmental monitoring and measurement efforts covered by this
QAPP are limited to certain subtasks within Tasks 1, 2, and 3.

2.3 SCHEDULE

The Eau Claire Municipal Well Field RI/FS was authorized in Octcber,
1984, The first drafts of the RI/FS Work Plan and QAFP were submitted
to U.S. EPA by REM/FIT Contractors G'lgggliill on April 18, 1985.
G-I2M-Hill submitted second drafts of of these documents on June
15, 1985. Due to limitations of IOE hours in the REM/FIT Contract,
the REM II Contractor, Camp, Dresser and McKee (CIM), was authorized
to assume the contractor responsibilities for the RI/FS the week of
July 8, 1985. The anticipated date for submission of the Final Work
Plan and related Project Plans to the U.S. EPA is February 1986. The
RI work tasks will be initiated prior to finalization of the Project
Plans.

The four major subtasks in Task 1 - Interim Work Assigrmment have been
described in the Interim Work Plan Memorandum submitted by M-Hill
on Jarmary 16, 1985. The first three subtasks: Data Review

Initial Site Evaluation (including a preliminary hydrogeoclogic
report), Residential Well Sampling, and Development of (draft) RI/FS
Plans have been campleted by CH _M-Hill. Subtask 4, which included
project management, meetings and camunity relations, was campleted as
necessary in accomplishing subtasks 1-3., Subtasks of Task 2 -
Preliminary Site Support has been sufficiently campleted and initiated
to allow the start of RI activities. In Subtask 2.1 - Topographic Map
Preparation, available topographic maps are sufficient for completion
of the RI. It is possible that at discrete locations more detailed
topographic maps may be needed for the FS.

Subtask 2-2 = Air Photo Survey and Analysis has been initiated by the
U.S. EPA EMSL for incorporation into the RI report.

Assuming 30 days for Agency approval of the RI/FS work plan and at

least partial approval of the QAPP, the RI should begin in December
1985. Task 4 - Site Characterization should take about 25 weeks to
camplete. Depending on the turnmaround for analytical data fram the
CIP, the RI should be finished by the end of Spring, 1986. Task 5,
Source Confirmation may extend intc Sumer 1986 if it is deemed

necessary.
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The FS will require approximately five months to complete. Following
a three week public comment period and Agency review of the Draft
Feasibility Report, approximately two months will be needed to prepare
the conceptual design of the selected remedial action(s).

The total elapsed time from U.S. EPA approval of the work plan to
sunission of the final deliverables is estimated to be 18 months.
The project schedule is shown in Figure 6. This schedule will be
updated as appropriate, throughout the RI/FS project.

2.4 DATA USAGE

The data cbtained during the RI will be used to achieve the abjectives
outlined above (Subsection 2.2) within the scope and authority of
CERCIA. The data obtained fram sampling and analysis of mmicipal ard
private residential water supply wells will be evaluated with respect
to the most current appropriate sections of Safe Drinking Water Act
(SDWA) and the most current appropriate sections of the Clean Water
Act (OWR), including Recammended Maximm Contaminant Levels (RMCLS).
An evaluation of the adequacy of the data for the uses described above
will be performed as part of this RI report.

To assure that the RI data can be evaluated with respect to the most
caurrent sections of the SIMA and the CWA, as well as State of
Wisconsin drinking water quidelines, all samples will be analyzed with
methods capable of quantifying contaminant concentrations at or below
the proposed recummended maximum contaminant levels.

2.5 SAMPLING NETWORK DESTGN

The objectives of the sampling program to be urdertaken as part of the
RI/FS at the Eau Claire Municipal Well Field site in Eau Claire,
Wisconsin are as follows:

o To assess the extent of private residential well
contamination in the area north of NPI ard the airport.

o) To evaluate the position and confiquration of the water
table cn-site and in immediately adjacent, upgradient,
downgradient, ard off site areas.

o To evaluate potentiometric heads, groundwater flow, and
contaminant conditions in the Eau Claire Municipal well
Field aquifer and the upgradient aquifer.

o To define the hydrogeclogic conditions within the well field
and to the east and northeast of the well field within the
area of suspected contaminant plume location.
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o To describe the well field soil stratigraphy, and the soil
stratigraphy in adjacent easterly and northeasterly areas.

o] To identify the presence, character, and extent of
contamination in the near-surface soils at WtR-identified
establishments that could be possible sources of the VOC
contamination in the mmicipal well field.

The sampling (monitoring) network design to achieve these cbjectives
and the raticnale for that design are presented in Section 2 of the
Sampling arnd Analysis Plan, which is attached as Appendix C of the
QAPP.

2.6 SAMPLING MATRICES/PARAMFTERS/FRECUENCY

The scope of the sampling activities planned at the Eau Claire
Municipal Well Field site includes, during the second and third
phases, the installation of groundwater monitor wells at a maximm of
19 locations. Monitor wells will be installed at nine locations
during Phase II and at 10 locations cduring FPhase III (optional). The
media/matrices which have been and will be sampled include potable
water supplies, groundwater, surface water, and socil. Field GC arnd
laboratory GC/MS screening of volatile organic campounds will be
performed during the installation of the monitor wells in Phase II.
Chemical analyses to detect priority pollutants and cther hazardous
materials (with emphasis an WOCs) have been performed on 37 water
supplies and one surface water as part of the TWA (Phase I). Organic
and inorganic analyses (with emphasis on VOCs) will be performed an
samples, including duplicates ard blanks, fram up to 66 new (Phase II)
and existing monitor wells. Agquifer hydraulic conductivity (slug)
tests will be performed on all of the monitor wells installed during
FPhase II and Phase III. Thirty-six soil samples fram the Phase II
soil borings will be submitted for grain-size analysis. A water level
monitoring program will be conducted to define the water table
gradients in the vicinity of the site and assess surface water and
groundwater relationships.

The sampling and analysis program is sumarized in Table 1, which
indicates the specific parameters to be measured, the mumber and
frequency of sampling, and the level of QA effort for each
envirormental medium/matrix. The parameters to be quantified in RAS
organics ard inorganics analysis by the CIP are listed in Tables 2 and
3 respectively. Special Analytic Services will be required for field
screening (overnight analysis) of groundwater samples collected during
Fhase IT monitor well installation and, it is anticipated, to achieve
lower detection limits for organics in groundwater samples from the
campleted Phase IT monitor wells.
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Table 2
Method Detection Limits for
RAS Organics fram CLP

Detection Limits®
Lov Water¥ Low So0il/Sediment?t

Volatiles CAS Number ug/t ug/Xg
1. Chleromethane . 74=-87-) 10 10
2. Bromowethane 74-83-~9 10 10
3. Vinyl Chloride 75-01~4 10 10 P
4. Chloroethane 75-00~3 10 10
S. Methylene Chloride 75-09~2 - [ g
6. Acetone ' 67=64~] 10 10
7. Carbon Disulfide 75-13-0 s s
8. 1,1-Dichloroechene 75-35-4 [ [
9. 1,1-Dichlorcethane 75-35-3 S L
10. trans-1,2-Dichlorcethene 156-60-5 S 5
11. Chlorofornm 67-66-3 5 s
12. 1,2-Dichloroethane 107-06-2 S S
13. 2-Butarone 78-93-3 10 10
14. 1,)1,1-Trichloroethane 71=-55-6 L3 L3
15. Carbon Tetrachloride 36-23-5 s 5
16. Vinyl Acetate 108-05-4 10 10
17, Bronodichloromethane 75-27-4 5 5
18. 1,1,2,2-Tetrachloroethane 79-34-5 S s
19. 1,2-Dichloropropans 78-87-5 ] S
20. trans-1,3-Dichloropropene 10061-02-6 s s
2. Trichloroethene 79-01-6 L3 5
22. Dibromochlorcmethane 126-48-1 s s
23. 1,1,2-Trichloroethane 79-00-5% S )
24. Benzene 71-43-2 5 5
25. cis-1,3-Dichloropropene 10061-01-5 5 5
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Table 2 (continued)

Detection Limits®
Lov Watet¥® Low $oil/Sediment®

Volatiles CAS Number ug/L ug/Kg

26. 2=Chloroethyl Vinyl Ether 110-73-8 10 10
27. Bromofors 75-25-2 s s '
28. 2-Hexanone 591-78-6 10 10
29. &-Mathyl=2~pentanocne 108-10-1 10 10
30. Tetrachloroethene 127=18=4 s 5
31. Toluene 108-88-) [

32. Chlorobenzene 108-90-7 3 3
33. Ethyl Benzene 100=41-4 s 5
34. Styrene 100-~42-5 [ [
35. Total Xylenss _ 5 [

8)ediuz Water Contract Required Detection Limits (CRDL). for Volatile 5L
Compounds are 100 times the {adividual Lov Water CRDL.

Brediun Soil/Sediment Contract Required Detection Limits (CRDL) for Volatile
HSL Compounds are 100 times the individual Low Soil/Sediment CRDL.
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Table 2 {(continued)

Detscrion Limits®
Low Water® Lov Soil/Sedimentt

Sezi-Volatiles CAS Nusler ug/L ug/Xg
36. Phenol 108-95=-2 10 33
37, dis(2-Chloroethyl) ether 111-Li=é 10 130
38. 2=Chlorophencl 95~57-8 10 330
39. 1',3-Dichlorobenzene 541~73+1 10 330
40, ] ,4-Dichlorobenzene 106=46~7 10 330
é1. Benzyl Alcohol 100-31~§ 10 330
42. 1,2=Dichlorobenzene 95«50=-1 10 330
43. 2~Methylphensl 93-48-7 10 330
b4. bis{2-Chloroisopropyl)

ether 39638-32-% 10 330
45. 4=dethylphenol 106-44-5 10 ' 330
46, N=Nitroso-Dipropylamine 621-64~-7 10 330
47. Rexachloroethane §7=-72-1 10 330
4B8. Nitrobenzene 98-95-3 10 330
49. Isophorone 78-59-1 10 330
$0. 2Z-Nitrophenol . 88-75=% 10 330
51. 2,6-Dimethylphencl 105-67-9 10 330
5$2. Benzoic Acid 65=85-0 50 1600
53. bis({2-Chloroethoxy) '

oethane 111-91-~1 10 330
$4 2,4=Dichlorophencl 120~-813~2 10 330
55. 1,2,6=Trichlorobenzene 120-82-1 10 330
36. Naphthalene 91=-20~3 10 330
'$7. 4=Chloroaniline 106~47-8 10 330
58. Hexachlorobutadiene 87-68-1 10 330
59. 4=Chloro~3-methylphenol

(para=-chloro-ceta-cresol) 39-50-7 10 330
€0. Z-Methylnaphthalene 91-57=-6 10 330
61. Hexachlorocyclopentadiene TT=4T=4 i0 330
62. 2,4,6-Trichlorophensal 88-06-2 ) 10 330
63. 2,4,3Trichlorophencl §5-95-4 50 1600

2~ 21
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Table 2 (continued)

Detaction Limicat
Lov Water® Llow Soil/Sediment®

Seni-Volatiles CAS Nusber vg/L ug/Kg
4. 2-Chloronaphthalene 91-58=7 10 330
5. 2-Nitroaniline 88-74~4 80 1600
$6. Dimethyl Phthalate 131-11-3 10 330
7. Acenaphthylene 208-96-8 10 330
68. 3-Nitroaniline 99-09~2 50 1600
69. Acenaphthene 83-32-9 10 330
70. 2,4=Dinitrophencl 51-28~3% 50 1600
71. 4=Njitrophenol 100-02=-7 30 1600
72. Dibenzofuran 132-64=9 10 330
73. 2,4~Dinitrotoluene 121=14=2 10 330
74. 2,6-Dinftrotolyene 606~20-2 10 330 .
75. Diethylphthalate 84-66-2 10 330
76. 4=Chlorophenyl Phenyl

ether 7005=-72=3 10 330
77. Fluorens 86=73-7 10 330
78. b=Nitroaniline 100~01=6 30 © 1600
79. 4,6-Dinfitro-2-pethylphenocl 534~52-1 30 1600
80. N-nitresodiphenylsaine 86-30-6 10 330
81. 4-Bromophenyl Phenyl ether 101-55-3 10 310
82. Hexachlorobenzene 118=74~-1 10 330
8). Pentachlorophencl 87-86-% 50 1600
84. Phenanthrene 85-01-8 10 330
85. Anthracene 120-12~7 10 330
86. Di-n=-butylphthalate 84-74=2 10 330
87. Fluoranthene 206=44-0 10 330
88. Pyrens 129-00-0 10 330
89. Butyl Banzyl Phthalate 85=-68=7 10 330
90. 3,3'=Dichlorobenzidine 91-94-1 20 660
91. Benzo(a)anthracens 56=55-3 10 33
92. bis(2-ethylhexyl)phthalate 117-81-7 10 330
93. Chrysans 218-01-9 10 330
94. Di-n-octyl Fhthalate 117-84=0 10 330
95. Banzo(d)fluoranthene 205-9%-2 10 330
96. Jenzo(k)fluoranthene 207=08~9 10 330
97. Banzo(a)pyrene 50-32~8 10 330
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Table 2 (continued)

Detection Limits®
Lov Watert Low Soil/Sedicents

Sexi=-Volatiles CAS Nutber up/L ugp/Kg
98. Indenc(1,2,3-cd)pyrene 193-39-5 10 © 330
99. Dibenz(s,h)anthracene $3=-70-3 10 b R o}
100. _Benge(g,h,{)perylene 191-24~2 10 3lo

€Medium Water Contract Required Detection Limizs {CRDL) for Semi{~Volat{le
ESL Coapounds are 100 times the {ndividusl Low Water CRDL. '

Guedium Soil/Sediment Contract Required Detection Limits (CRDL) for Saui-
Volatile HSL Compounds are 60 times the individual Low Soil/Sed!{ment CRDL.
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Table 2 (continued)

Datection Linits®
Low Water® Lowv Soil/Sedimentt

Pesticides

—— ———

CAS Numbder vg/L ug/Xg
101 . alpha-BiC 319-84-6 0.05 8.0
102. deta-3HC 319-85-7 0.05 8.0
103. ‘delta-B1C 319-86-8 0.05 8.0
104. gamzma-BRC (Lindane) 58-85-9 0.05 8.0
105. Heptachler T6=44~8 0.05 8.0
106. Aldrin 309~-00-2 0.05 8.0
107. Meptachlor Epoxide 10264~57-2 0.05 8.0
108. Endesulfan 1 959-98-8 0.05 8.0
109. Dieldrin 60~-57=1 0.10 16.0
110. &,4'~DDE 72-33-9 0.10 16.0
111. Endrin 72-20-8 0.10 16.0
112. Endosulfan 11 33213-65-9 0.10 16.0
113. &,4'=DDD 72-54-8 0.10 16.0
114. Endosulfan Sulfate 1031=07-8 0.10 16.0
115. 4,4'=DDT 50=-29-3 0.10 16.0
116. Endrin Ketone $3494=70-3 0.10 16.0
117. Methoxychlor 72-43-3 0.5 80.0
118. Chlordane 87=74=9 0.5 80.0
119. Toxaphene 8001-33=2 1.0 160.0
120. AROCLOR-1016 12674~11=2 0.5 80.0
121. AROCLOR~1221 11104~28-2 0.5 80.0
122. AROCLOR-1232 11141-16=5 0.5 80.0
123. AROCLOR=1242 53469-21-9 0.5 80.0
124. AROCLOR=-1248 12672-29~6 0.5 80.0
128. AROCLOR-1254 11097=69-1 1.0 160.0
126. AROCLOR-1260 11096-82-~5 1.0 160.0

¥ledlus Vater Contract Required Detection Limits (CRDL) for Pesticide HSL
Compounds are 100 times the {ndividual Low Water CRDL.

frMedium Soil/Sediment Contract Required Detection Limits (CRDL) for Pesticide
HSL compounds are 15 times the {ndividual Low Soil/Sediment CRDL.

sDetection Jimits listed for s0il/sedizent sre based on vet veight. The detec<
tion limits calculated by the laboratory for soil/sediment, calculated on dry
veight basis, as required by the contract, will be higher.

o% Speciffc detection limits are highly oatrix dependent. The Qetection

1ipits listed herein are provided for guidance and may not alvays de
achievadle. ,
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Table 3
Detection Limits for RAS
Inorganics franm CLP

Contract Required
Detection Lavcll.z

L 1]

Llessnt (ug/L)
Aluvainum 200
Antimony 60
Arsenic 10
Barium 200
Berylliua 5
Cadaium 5
Calcium 5000
Chronium 10
Cobalt S0
Copper - 28
Iron 100
Lead : 5
Magnesiua ' : - 3000
Manganase 13
Marcury 0.2
Nickal 40
Potassiua 5000
Selenium 3
Silver : 10
Sodium . 5000
Thallium ‘ 10
Vanadivm 5Q
Tne 20
Cyanidae 10

Any analytical sethod specified in SOW Exhidic D may be utilized as
long as the documented instrument or sethod detection limits oeet
the Contract Required Detection lavel (CRDL) requiresencs. Higher
deteaction lavels may ouly bs used in che following circumstance:

If the sample concentration exceeds two times the detection limiz
of the instrument or sethod in use, tha value may be reported even
though the {nstrument or method detection limit may not equal the
contract required detection level. This {» illustratad in the
example bdelow:

Yor lead:

Mathod in use = ICP _

Instrument Detectioca Limit (IDL) = 40

Saople concentration = 83

Conrract Required Detection Lavel (CRDL).= §

The value of 85 may be reported even though instrument detection
limit {s greatar than required detection level. The insctrument or
sathod detection limi{t sust be documented -as descrided {n Exhidit E.

These CRDL are the instrument detection limits cbtained ia pure
vatar that must be met using the procedure in Exhidbic E. The
detection linits for samples may ba considerably higher depending
on the sample natrix. 2 - 98
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SECTION 3
PROTECT CRGANTZATTON AND RESPONSIBILITY

Camp Dresser ard McKee (CIM) as prime contractor, has overall
responsibility for all phases of the RI/FS at the Eau Claire Municipal
Well Field site except for commmity relations. ROY F. WESTON, Inc.

) is a REM II subcontractor to CIM. WESTON will perform the
field investigations and prepare the RI report. WESTON will also
perform the development, screening and evaluation of remedial action
alternatives; develop the conceptual design of the selected action;
and prepare the related reports, CIM will provide administrative
oversight and QA/QC for all deliverables. Clement Associates, Inc.,
which is also a REM IT subcontractor to ¢IM, will provide specialty
services in the areas of risk assessment. ICF, Inc. which is also a
CIM subcontractor, will provide comumity relations support services.
All four firms will provide project management as appropriate to their
responsibilities. All deliverables except cammmity relations
deliverables will be issued by (M. Comnity relations deliverables
will be issued by ICF, Inc.

3.1 OPERATIONAL RESPONSIBITITIES

Operational responsibilities are those involving execution and direct
management of the technical and administrative aspects of this

project. The following responsibilities have been assigned for the
RI/FS at the Eau Claire Municipal Well Field:

o Remedial Site Project Officer (RSPO)
Joan Calabrese, U.S. EPA, Region V, ERRB

o REM II Region V Manager
John W. Hawthorn, REM II, CIM

o Site Manager
John E. Dowden, REM II, WESTON

o Field Manager
Glenn Wittman, REM II, WESTON

o Principal Investigator RI
Glenn Wittman, REM IT, Weston

o Principal Investigator FS
P. Krishnan, REM II, WESTON

o Principal Investigator Conceptual Design
John W. Thorsen, REM IT, WESTON
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Principal Investigator Risk Assessment
Wayne Reichardt, Clement Associates, REM II

Camunity Relations
Judy Beck, U.S. EPA, Region V, OPA

Cammmity Relations Support
Jacqueline Dingfelder, REM II, ICF, Inc.

3.2 IABORATORY RESPONSIBILITTES

Laboratory responsibilities are those invelving the performance of
analytical services, the preparation of Special Analytical Services
(SAS) requests and/or field laboratory procedures, and the assessment
of analytical data including review of tentatively identified

The following responsibilities have been assigned for the

Eau Claire Mmicipal Well Field site.

Q

RAS and SAS from Contract laboratory Program
Charles T. Elly, U.S. EPA, Region V, CPSM, CRL

Analysis of Water Supply Samples
Central Regional laboratory
Curtis Ross, U.S. EPA, Region V, CRL~-Director

Field laboratory Operations
REM II, Terry Whitt

Geotechnical Laboratory
REM II, Subcontractor Pool

Preparation of SAS Requests
Jahn E. Dowden, REM II, Weston

Preparation of Field Laboratory Procedures
Rae Mindock, REM II, Weston

Data Assessment for RAS and SAS from CLP
Contract Management Section, CRL

Data Assesament of Analytical Services from CRL
QC Coordinator, CRL

Data Assessment for Field Laboratory
Ed McGovern, REM II, Weston

Data Assessment for Geotechnical ILaboratory
John E. Dowden, REM II, Weston
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o Review of Tenatively Identified Campournds
John E. Dowden, REM II, Weston

3.3 QA RESPONSIBILITY

Quality Assurance (QA) responsibilities are those involved with
monitoring and reviewing the procedures used to perform all aspects of
this project including data collection, analytical services, and
report preparation. Primary responsibility for project quality rests
with the Site Manager. Ultimate responsibility for project quality
rests with CIM. Prior to any review by CIM, any work performed by the
REM II subcontractor firms, WESTON and Clement Associates, will be
reviewed by the QA Reviewer for that firm. Specific QA
responsibilities for the RI/FS at the Eau Claire Municipal Well Field
have been assigned as follows:

o) Overall QA for REM II activities
Jahn W, Hawthorme, REM 1I, CIM

(o] Overall QA for CILP/CRL Activities
Quality Assurance Office, U.S. EPA, Region V

o QA for Field Activities
David Horsefield, REM II, C(IM

(o} QA for RAS fram CLP
Support Services Branch, CERR, EFA K, EMSL las Vegas
Contract Program Management Section, CRL

o QA for SAS fram CLP
Quality Assurance Office, U.S. EPA, Region V

o QA for Analytical Services from CRL
QC Coordinator, CRL
Quality Assurance Office, U.S. EPA, Region V

o Performance and Systems Audits of RAS fram CLP
U.S. EPA, EMSL~las Vegas

o Performance and Systems Audits of CRL
Quality Assurance Office, U.S. EPA, Region V
QC Coordinator, CRL

o Systems Audit of Field Activities
David Horsefield, REM II, CIM

o Systems Audit of Geotechnical Laboratory
David Horsefield, REM II, CTM
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CIM QC Review
Jaohn W. Hawthorne, REM II, CIM
National Program Management Office, REM II, CIM

Weston QC Review
John W. Thorsen, REM II, Weston

Clement Associates QC Review
REM II, Clement

M-Hill QC Review
FIT, CHM-Hill

QA/QC Summaries for Revised RI and FS/CD Reports
John W. Thorsen, REM II, Weston
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SECTION 4

QUALTITY ASSURANCE OBTECTIVES FOR MEASURFMENT DATA

The overall QA objective is to develop and implement procedures for
field sampling, chain of custody, laboratory analysis and reporting
that will provide legally defensible results in a court of law.
Specific procedures to be used for sampling, chain of custody,
calibration, laboratory analysis, reporting, intermal quality control,
auchts, preventatlve maintenance and corrective actions are described
in other sections of this Quality Assurance Project Plan. The purpose
of this section is to define goals for level of QA effort; accuracy,
precision and sensitivity of analysis; and campleteness,
representativeness, and comparability of measurement data fram all
analytical laboratories, QA dbjectives for field measurements are
also discussed.

The air photo study and surveying are field activities where samples
will not be collected, but involve measurements where quality
assurance concerns are appropriate. The primary QA objective in
activities where samples are not collected is to abtain reproducible
measurements to a degree of accuracy consistent with the intended use
of measurements and to document measurement procedures.

4.1 REGUIATORY AND LEGAT, REQUIRFMENTS

The data used to evaluate campliance with the National Interim Primary
Drinking Water Standards should have method detection limits that
are less than 20 percent of the maximm allowable levels on a
parameter-by-parameter basis. The standard method detection limits
for analytlcal services from the CIP meet this criterion for the
required inorganic analyses; however, lower detection limits will be
required for several of the organic parameters. The method detection
limits for volatile organics shall be established at between 0.05 ug/L
and 0.5 ug/L (for use in the public health evaluation), and will
require SAS, except for the following campourds: chloramethane, vinyl
chloride, chloroethane acetone, 2-butanone, vinyl acetate,
4-methyl-2-pentancne, and 2-hexanone The higher methed detectlon
limits for these campourds, which will require RAS, are included in
Table 2. These RAS detection limits have been met for all samples
analyzed by the CRL for samples collected during the IWA. Based upon
results to date, it has been determined that SAS (lower detection
limits) are requlred for the following eight compounds in order to
obtain accuracy to levels consistent with the pertinent maximum
contaminant levels (MCL's). These campounds are:

1, 1-Dichloroethene

1, 1-Dichloroethane
trans-J, 2-Dichloroethene
Cis~1,2-~Dichlorcethene

0o00
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1,1,1-Trichloroethane
Trichloroethylene
1,1,2-Trichlorvethane
Tetrachlorcethene

o000

The Special Analytical Services requested for these campounds are
described in Appendix D.

4.2 1EVEL OF QA EFFORT

Field duplicates and field blanks will be taken and sulmitted to the
analytical laboratories to provide the means to assess the quality of
the data resulting from the field sampling program. Duplicate samples
are analyzed to check for sampling and analytical reproducibility.
Blank samples will be analyzed to check for procedural contamination
ard/or ambient conditions at the site which are causing sample
contamination. The general level of this QA effort will be one field
duplicate and one field blank for every 10 investigative samples.
This includes samples collected for field laboratory GC analysis,
Reference samples provided by the CIP also will be analyzed as part of
the field GC analytical QA effort., Because of the accuracy required
for the low level VOC analyses performed by CIP SAS, special QA
efforts will be required for these samples. This will include one
field blank cbtained daily from each sampling device, one trip blank
with each sample shipment, two samples of the distilled water used to
decontaminate the samplingequipment per week and one duplicate for
each 2.5 investigative samples. Soil samples selected for
geotechnical testing will include one field duplicate for each ten
analyses being performed but not blanks. The aquifer hydraulic
conductivity testing will also include one replicate for every ten
tests. The specific level of field QA effort for the Eau Claire
Municipal Well Field Site RI/FS, itemized by sample matrix and
parameter, is shown in Table 1.

The groundwater and soil samples collected at the site during the
remaining portion of the RI/FS will be analyzed using the Contract
Iaboratory Program (CIP). The level of laboratory QA effort for
Routine Analytical Services (RAS) provided by the CIP is specified in
the Invitations for Bid (IFBs), WAB5-J664/680 for organics and
WAS5~7838/839 for inorganics. The level of QA effort for SAS are
described in the individual SAS request forms which are attached in
Appendix D.

Samples collected for determination of pH and specific conductance
will be tested in the field laboratory. The QA level of effort for
the field laboratory consists of pre-measurement calibration and a
post~measurement verification using twe standard reference solutions
each time as appropriate to the sample pH and specific conductance.
This audit will be performed for each graup of 10 samples tested.
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laboratory QA for the geotechnical testing will require that all
equipment used to perform the analyses be calibrated not more than six
months prior to actual testing, that all solutions be not more than
one month old, and that all calculations be checked by sameone other
than the person performing the actual testing, The gectechnical
laboratory will also be required to test one laboratory duplicate for
each type of analysis, that is, to repeat same test using the same
material used for the initial testing of that sample.

4.3 AQCURACY, PRECISION, AND SENSTTIVITY OF ANALYSES

The fundamental QA abjective with respect to accuracy, precision, and
sensitivity of laboratory analytical data is to achieve the QC
acceptance criteria of the analytical protocols. The accuracy and
precision requirements for RAS from the CIP are specified in the IFBs,
WABS5-J664/680 for organics and WAB5-J838/839 for inorganics. The
sensitivities required for CILP analyses will be the method detection
limits, shown in Tables 2 and 3, from the same IFBs. The accuracy and
precision requirements for SAS of the VOCs are described in the
individual SAS request form which is attached in Appendix D.

The accuracy of field laboratory measurements of groundwater pH will
be assessed through pre-measurement calibrations and post-measurement
verifications using at least two standard buffer solutions. The two
measurements must each be within +0.05 standard units of buffer
solution values. Precision will be assessed through replicate
measurements of every sample. The standard deviation of four
replicate measurements must be less than or equal teo 0.1 standard
units, (The electrode will be withdrawn, DI-rinsed and re-immersed
between each replicate. The calibration and verification will be done
before the first replicate and after the last.) The instrument used
will be capable of providing measurements to 0.0l standard units,

The geotechnical and field GC data will be considered accurate if the
QA criteria with respect to equipment, solutions and calculations are
met, and if adherence to appropriate methods can be documented during
a systems audit. The precision of the geotechnical data will be
assessed using the duplicate results, but no quantitive criteria have
been established.

The precisiaon of the field GC data will also be evaluated with
duplicate sample analysis., The sample duplicate will be re-analyzed
if a deviation of 30 % is reported.

4.4 COMPLETENESS, REPRESENTATTVENESS AND OOMPARABILITY

It is expected that the CIP will provide data meeting QC acceptance

criteria for 95 percent of all samples tested. Completely valid data
are required for samples designated in the Sampling and Analysis Plan
(Appendix C) as "background samples". The Special Analytical Services
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(SAS), field, and gectechnical laboratories should provide campletely
valid data, and the reasons for any variances from 100 percent
coampleteness will be documented in writing.

The sampling network was designed to provide data to define the
hydrogeclogic conditions in the Eau Claire area and to define the
plure of contamination in the Eau Claire aquifer. During development
of the network, consideration was given to existing information about
site hydrogeology (summarized in the Preliminary Hydrogeclogic
Evaluation, CH M-Hill, April, 1985), existing analytical data, WDNR
1984 survey uvating potential sources of VOC contamimation,
physical setting and processes, and constraints inherent to the
Superfund program. The extent to which existing and planned
analytical data will be comparable depends on the similarity of
sampling and analytical methods. The procedures used to dbtain the
planned analytical data are documented in this QAFP. It may be
necessary to verify similar documentation for existing analytical
data.

4.5 FIELD MFASUREMENTS
Measurement data will be generated in many field activities that are
incidental to collecting samples for analytical testing or unrelated
to sanpling. These activities include, but are not limited to, the
following:

o Documenting time and weather conditions.

o Iocating and determining the elevation of sampling stations.

o Estimating VOC concentrations in groundwater during well
drilling activities with field GC (Photovac).

o] Measuring pH, specific conductance and temperature of water
samples.

o Qualitative organic vapor screening of soil samples using a
photoionization detector (HNu).

o] Measuring water levels in a borehole or well.

o Standard penetration testmg

o Calculating pumping rates.

o Verifying well development and pre-sampling purge volumes.
o Performing aquifer hydraulic conductivity tests,
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The general QA cbjective for such measurement data is to dbtain
reproducible and camparable measurements to a degree of accuracy
consistent with the internded use of the data throughout the documented
use of standardized procedures. The procedures for performing these
activities and the stamndardized formats for documenting them are
presented in the Sampling and Analysis Plan (Apperdix C).
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SECTION 5
SAMPIING PROCEDURES
The procedures for collecting samples and for performing all related

field activities are described in detail in the Sampling and Analysis
Plan, which is attached in full as Apperdix C.
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SECTION 6
SAMPLE CUSTODY

Region V, U.S. EPA sample custody (chain—of-custody} protocols are
described in YNEIC Policies and Procedures". EPA-330/9-78-001-R,
Revised February 1983. 'This custody is in three parts: 1) sample
collection, 2) laboratory, and 3) final evidence files. Field custody
(sample collection) procedures are also described in the Sampling and
Analysis Plan (Appendix C); and laboratory procedures for the CIP are
also described in the IFBs, WA85~J664/680 for organics and
WA85-J838/839 for inorganics,
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SECTION 7

CATTERATION PROCFDURES AND FREQUENCY

The calibration procedures arnd frequency of calibration for RAS from
the CIP are specified in the IFBs, WA85-J664/680 for organics and
WAR5-J838/839 for inorganics.

Calibration of equipment used in the field laboratory will be as
follows: '

o Balance--calibrated using a reference weight at the
beginning of each day of use.

° pH meter-—calibrated using two reference solutions before
and after each set of replicate measurements; solutions of
PH 4.0 and 7.0 will be used for acidic samples and solutions
of pHi 7.0 and 10,0 will be used for basic samples.

o Thermameter--calibrated using a beaker of ice water and a
beaker of boiling water at beg'omnmg of laboratgry work;
temperatures mist be within +2°C of 0°C and 100 C
respectively.

o Graduated cylinder--calibrated by weighing three volumes of
distilled water at roam temperature using calibrated
balance; weight of water in grams must egual volume of water
in miililiters with error margin of +1 gm or mi.

o Portable GC (Photovac)~-Calibrated daily before the first
batch of samples. The calibration curve should include 3 to
4 standards. In addition, a medium level standard will be
analyzed after every 10 samples. Results will be acceptable
if within 30% of calibration curve value. One or two
standards will be run at the end of each day to complete the
equipment calibration.

Calibration of equipment used to perform the gectechnical testing will
be in accordance with that specified in the ASTM Method D 422-63 for
hydrameter and sieve analyses (Anmial Book of ASTM Standards, Volume
04.08, 1984). The equipment calibrations, including those for ovens,
thermameters and balances, shall be dane not more than six months
prior to actual testing.

Calibration of the HNMu organic vapor detection devices will be done
prior to use each day and after every four hours of use. Calibration
will be done using reference gases in accordance with mamufacturer's
specifications, which are referenced in the Sampling and Analysis Plan
{Appendix C}.
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Calibration of the field pH meter will be done prior to the collection
of each water sample. The field pH meter will be calibrated using two
reference solutions as appropriate to the pH of the sample. The YSI
specific-conductance/temperature meter will be calibrated using a
refergnce solution of 0.01 N KC1 (specific conductance, 1413 umhos/cm
at 25°C) on a daily basis. Readings must be within five percent (5%)
to be acceptable. The thermometer of the YSI meter will be calibrated
against the field laboratory thermameter on a weekly basis.

Additional information regarding the calibration of these meters can
be found in the Sampling and Analysis Plan (Appendix C).

Tape measures used to locate sampling stations and to determine depths
in boreholes or wells will be examined prior to each period of
sustained use to verify their calibration.

Electronic sounding devices used to measure water levels in the
monitor wells will be examined prior to each period of subtained use
for potential circuit breaks and battery strength.
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SECTION 8

ANATVTICAL PROCEDURES

Water samples collected during Tasks 3 and 4 of the RI will be
analyzed as follows:

Samples from monitoring wells will be analyzed for VOCs. The first
round of samples collected in areas of known contamination will be
analyzed for acid/base/neutral organics, pesticides, PCB, metals and
cyanide. In addition, the cawpournds identified in Appendix D will be
analyzed under SAS. Subsequent sampling efforts may have a reduced
analytical program based on the analytical results of the first rourd
of samples.

All analyses will conform to the guidelines in the Users Guide to the
U.S. EPA Contract laboratory Program and to those specified in IFB's
WAB5-J664/680 for organics and WA85-J838/839 for inorganics.

Computer assisted library searches will be made to tentatively
identify as many as 30 organic compounds. However, no more than 4
hours per sample will be spent on the search. The three best matched
campounds will be reported via a camputerized library search of mass
spectral data. Positive peak identification requires at least a five
major peak match (including the base peak and molecular ion peak), and
the relative intensities of these peaks should not vary to +20 percent
canpared to the suspected compound. Compourds still unidentified
after 4 hours are labeled as UNKNCWN #XXX; where XXX is the scan
mumber where the unknown appears. Purity should also be included.

The analytical procedures for the field measurement of pH, specific
conductance and qualitative organic vapor screening using the

photoionization detector are described in detail in the following
operation manuals:

pH
Instruction Mamual for Haake Buchler pH Meter Stick

Specific Conductance

Instruction Marmal for YSI Model 33 S-C-T Meter

Photoionization Detector

Instruction Manual for Model PI 101 Photoionization Analyzer, 1975.
HNu Systems, Inc., 160 Charlemont Street, Newton Highlands,
Massachusetts 02161, (617) 964-6690
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Portable GC

The analytical procedure for the field measurement and screemn; of
VOC concentrations in groundwater are described in detail in Apperdix
A, of the Sampling and Analysis Plan with supplemental information
provided in the following operation marual:

Photovac 10A10 Operating Marmual, 1984, Photovac Incorporated, Unit 2,
134 Doncaster Aveme, 'Ihurnhlll, Ontario, Canada, L3T 113, (416)
881-8225.

Physical testing of soil samples will be per appropriate ASTM methods.
Grain size and hydrameters will be run using ASTM Method D-422.
Testing of soil samples for physical properties follows standard
accepted procedures that are used for evaluating the engineering
properties of the material.

Accuracy and reproducibility standards for survey activities will be
consistent with those given in the standard surveying reference Mamual
of Surveying Instructions 1973 prepared by the Bureau of Land
Management.
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SECTION 9

DATA REDUCTTION, VAITDATION AND RFPORTING

Analytical data from the CIP will be evaluated by the Sample
Management Office and the Contract Program Management Section of the
CRL. In addition to the summarized forms for precision and accuracy
of the analyses (EPA Form 1320-6), the CRL is requested to provide the
analytical results for blanks and duplicates and the reoove:cy data for
matrix and surrogate spikes to the Site Manager.

Analytical reports fram the field laboratory and the gectechnical
laboratory will include all raw data, documentation of reduction
metheds, and related QA/QC data. The data will be assessed by
verification of the reduction results and confirmation of compliance
with QA/QC requirements. The field and geotechnical laboratory
deliverables packages will be apperded to the RI report.

Raw data from field measurements and sample collection activities that
are used in project reports will be appropriately identified and
appended to the RI report. Where data have been reduced or
summarized, the method of reduction will be documented in the report.
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SECTION 10

INTERNAL QUALITY CONTROL PROCEDURES

Intermal quality control procedures for RAS fram the CLP are specified
in IFBs, WAB5-~J664/680 for organics and WAS5-J838/839 for inorganics.
These specifications include the types of audits required (sample
spikes, surrogate spikes, reference samples, controls, blanks), the
frequency of each audit, the campounds to be used for sample spikes
ard surrogate spikes, and the quality control acceptance criteria for
these audits.

The quality control checks and acceptance criteria for data from the
field laboratory and the geotechnical laboratory are described above
in Subsections 4.2 ard 4.3. Quality control procedures for field
measurements (pH and specific conductance) are limited to checking the
reproducibility of the measurement in the field by cbtaining multiple
readings and/or by calibrating the instruments (where appropriate).
Quality control of field sampling will irvolve collectirg field
duplicates and blanks in accordance with the applicable procedures
described in the Sampling and Analysis Plan (Appendix C) and the level
of effort indicated in Table 1.
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SECTION 11
PERFORMANCE AND SYSTEMS AUDITS

For each site where samples are collected, a performance audit
investigating conformance with QC procedures may be conducted at the
discretion of the REM II QA director or his deputy. If conducted,
this audit will be scheduled to allow coversight of as many different
field activities as possible. This audit would be performed by the
REM II QA team with the Regional QA Coordinator (QAC), David
Horsefield, as the Audit Team leader. The standard REM II performance
audit checklist will be utilized in performing this audit. A written
report of the results of this audit, along with, as necessary, a
notice of nonconformance, will be submitted to the following
individuails:

©  REM IT Technical Operations Manager
o Regional Manager

o Site Manager

o Field Manager

Either dquring or at the completion of the RI, at least one systems
audit will be performed. The systems audit will verify that a system
of QC measures, procedures, reviews, and approvals was established for
all activities and is being utilized by project perscrnel, that the
system for project documentation is being utilized, and that all QC
records are being maintained as well as the required QC reviews,
approvals, and activity records. The standard REM II checklist for
systems audits will be used in conducting these audits. The systems
audit will be comducted by the REM IT Quality Assurance Director
(QAD}, his deputy, or the QAC. A final report will be prepared which
sumarizes any deviations from approved methods and their impacts on
the project resuits.

After consultation with the Site Manager and the Field Manager, the
QAC may schedule and insure execution of a systems audit of the
on-site field laboratory (i.e., GC analysis station), as well as the
geotechnical laboratory. At a minimm, the systems audit would
include inspection of lab notebooks, control sheets, logsheets,
carmputer files, and equipment calibration and maintenance records. If
scheduled, the system audits will be executed by the individuals
identified in Subsection 3.3 of this document. A performance audit
for the field methodology to determine the VOC concentration in
groundwater using a 10A10 Photovac portable GC unit was provided by
the Region V Quality Assurance Officer. Additional performance audits
of the field and geotechnical laboratories are not regquired.



Quality Assurance Project Plan
Eau Claire Minicipal Well Field
Section: 11
Revision: 3

September 30, 1986
Page: 11-2 of 2

Performance ard systems audits of the CLP will be scheduled ard
executed by EMSI~-las Vegas. Performance audits are based on the
laboratory's ability to properly analyze an unknown reference sample
and are done on a quarterly basis. Systems audits are based on
on-site inspection of the laboratory and are done on an anmial basis.
Audits of the CRL will be scheduled and executed by the Quality
Assurance Office or QC Coordinator, CRL, of Region V, U.S. EPA.
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SECTION 12
PREVENTIVE MATNTENANCE

This section applies solely to field equipment. For this project,
this includes a field pH meter, a YSI specific conductance and
temperature meter, a Field GC and an HNu photoionization detector.
Specific preventive maintenance procedures and spare parts lists for
this equipment are referenced in the Samplirg and Analysis Plan
(Appendix C). The Field Manager will be responsible for implementing
and documenting these procedures on a weekly basis during ‘the period
of use.
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SECTION 13
DATA ASSESSMENT PROCEDURES

Analytical data fram the CLP is assessed for accuracy, precision, and
camnpleteness by the Contract Program Management Section of the CRL
with overview by the Sample Management Office of the CIP in accordance
with respective standard procedures.

The assessment of data generated by the CRL is initiated at the bench
level and contimued at three administrative levels. The bench chemist
directly responsible for the test knows the current operating
acceptance limits. He can directly accept or reject the data he
generates and consult with his Team leader for any corrective action.
Once the bench chemist has reported the data that he feels are
acceptable, he initials the report sheet. Any out-of-control results
that occourred are flagged and a note is made as to why the result was
reported.

The Team Leader receives the data sheets, reviews the quality control
data that accampanied the sample run, initials the report sheet, and
forwards it to the Section chief. The Section Chief, after checking
the reported data for campleteness and quality control results, either
initials the report sheet or sends it back to the Team Ieader for
rerunning of samples. The QC Coordinator reviews the data forwarded
to him as acceptable by the Section Chief. Any remaining
out-of-control results that, in the opinion of the QC Coordinator, do
not necessitate rerunning of the sample are flagged and a memo written
to the data user regarding the utility of the data. Data generated
from all high priority studies are given a final review by the CRL
Director.

Data fraom the SAS, field, and gectechnical laboratories and data from
field measurements will be assessed by thorocugh review, by the
individuals identified above in Subsection 3.3, of QA/QC data
(calibrations, standards, blanks, duplicates), documentation that
analytical procedures were adhered to, and reports from systems
audits.

All data will be reviewed for campleteness by the principal
investigators as appropriate to their operational responsibilities.



Quality Assurance Project Plan
Eau Claire Municipal Well Field
Section: 14

Revision: 3

September 30, 1986

Page: 14-1 of 2

SECTION 14
QORRECTIVE ACTION PROCEDURES

The Regional Quality Assurance Coordinator and the audit team will
prepare a report for review by the REM II QAC or this deputy
describing the results of the performance and/or system audits. If
unacceptable conditions or data, nonconformance with the QC procedure,
or a deficiency are identifies in the report of the performance or
systems audit, the REM II QAD or his deputy will notify the Technical
Operations Manager, the Regional Manager, and the Site Manager in
writing of the results of the andit. He will also state if the
nonconformance is of program significance. the Technical Operations
Manager will be responsible for ensuring that action to correct the
nonconformance has been developed, initiated and, if needed, that
special expertise not normally available to the project team is made
available. The Site Manager will be responsible for carrying out the
corrective actions. In addition, the Site Manager shall ensure that no
additional work, which is dependent on the nonconforming activity, is
performed until the nonconformance report is corrected. Corrective
action may include:

o Reanalyzing the samples, if holding time permits

o) Resampling and reanalyzing

o Evaluating and amending the sampling and analytical
procedures

o Accepting the data and acknowledging its level of
uncertainty

The Regional Quality Assurance Coordinator will be responsible for
ensuring that the corrective action has indeed been taken, and that it
adequately addresses the noncanformance. A Nanconformance Report Form
will be filed for all non~CLP laborctory-related deficiencies.

Following the implementation of a satisfactory corrective action, the
Regional Quality Assurance Coordinator shall document the completion
of the audit by indicating such on a Quality Assurance Notice Form.
the notice will indicate the campletion of the audit, any identified
nonconformance, the corrective action that was taken, the follow-up
action, and the final recamendations.

All project staff shall be responsible for reporting all suspected
nonconformances while conducting field activities and any suspected
technical nonconformances on deliverables or documents by initiating a
nonconformance report.

The QAC will be responsible for insuring the corrective actions for
nonconformances are implemented by
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Evaluating all reported nonconformances

Controlling additional work on nonconforming items
Maintaining the log of nonconformances

Evaluating dispositian or action taken

Insuring nonconformance and correction reports are included
in the site documentation files

O00C0CO

If the systems audit of the field or geotechnical laboratory results
in the detection of unacceptable conditions or data, the auditor will
notify the QAC, who will be responsible for initiating a
nonconformance report and insuring corrective actions are taken.
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SECTION 15

QUALTTY ASSURANCE REPORTS

No separate QA report for this project is anticipated. The final RI
report and the final FS report will contain separate QA sections that
summarize data quality information collected during the project. The
Site Manager, who has responsibility for these summaries, will rely on
written reports/memoranda documenting the data assessment activities,
performance and systems audits, nonconformance notices, corrective
action reports, and QA rnotices. ’

Records will be maintained to provide evidence of the QA activities.
The proper maintenance of QA records is essential to provide support
for evidentiary proceedings and to assure the overall quality of the
investigation. A QA records index will be started at the beginning of
the project. All information recelved frum outside sources or
developed during the project will be retained by the project team.
Upon termination of an individual task or work assigrment, working
files will be processed for storage as QA records. Upon termination
of the project, all QA records shall be handled as required by U.S.
EPA,

The Site Manager shall be responsible for insuring the QA records are
being properly stored and that they can be retrieved. Both the site
and field managers will be responsible for identifying to the QAC
vwhich field documents are to be designated as quality assurance
records.



Appendix A

Pre-existing Water Quality Data
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PHENOLS DATA FROM NATIONAL PRESTO INDUSTRIES
MONITORING WELLS

Analyses for phenols in groundwater at the NPI site were
made from 1977-1984. Approximately four samples per year
from five monitoring wells have been collected and analyzed.
Phenol concentrations are generally less than 10 ug/L but
values as high as 40 ug/lL have been observed (Mw-1).
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SECTION 1
INTRODUCTION

1.1 OBJECTIVES OF SAMPLING PROGRAM

The cbjectives of the sampling program to be undertaken as part of the
RI/FS at the Eau Claire Municipal Well Field in Eau Claire, Wisconsin,
are as follows:

o To establish vertical and horizontal hydraulic gradients,
flow directions, and rate of flow, both in the well field
and in the general area north of Eau Claire.

o To establish the lateral and vertical extent of
contamination in the area bounded on the west and north by
the Chippewa River, the south by Eddy lane, and on the east
by Fairfield Road,

o To better define contamination near possible sources.
o To characterize the type of contamination present.

o To assess the possible presence of contamination in the Mt,
Simon Sandstone upgradient of the well field and
characterize such contamination.

o To assess the lateral and vertical extent of the major
bedrock channel present in the vicinity of the site.

1.2 SCOPE OF SAMPTING ACTIVITIES

The scope of sampling activities encompassed by this plan includes the
installation of groundwater monitor wells and the acguisition and
analysis of water and soil samples in three distinct phases of the
RI/FS: the Interim Work Assigrment (IWA), the Hydrogeologic
Investigation (Site Characterization), and the Source Confirmation.
The final phase, Source Confirmation, is considered an optional phase
at this time, the scope of which will not be campletely defined until
the campletion of the Hydrogeologic Investigation. The sampling
activities of the Interim Work Assigrnment were conducted by M-Hill
under a separate contract. The results of these activities
presented in Appendix B of the Quality Assurance Project Plan and in
the report entitled "Preliminary Hydrogeologic Evaluation of the Eau
Claire Municipal Well Field" (CHM-Hill, 1985).

In the Hydrogeologic Investigation (Phase II) the sampling activities
include the installation of up to 29 monitor wells, and the
acquisition and analysis of up to 481 sanples. Chemical analyses to
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detect priority pollutants and other hazardous campounds will be
performed on 441 of these samples, of which 303 are investigative, 47
are duplicates and 91 are blanks. Four hundred and twenty-nine of the
441 chemical samples are evidentiary while the remaining 12 are for
field screening purposes. Geotechnical testing (grain-size analysis)
will be performed on not more than 40 soil samples including 4
duplicates.

The tentative scope of work for the Source Confirmation phase (Phase
III) includes the installation of 10 monitor wells and the acquisition
of 48 samples for chemical analyses. Forty of these samples are
investigative, 4 are duplicates and 4 are blanks. Gectechnical
testing of samples acquired in this phase is not being considered at
this time.

The envirormental media to be sampled in the Hydrogeologic
Investigation and Source Confirmation phases include groundwater and
soil. The sampling effort is summarized in Table 1 and the analysis
program is sumarized in Gdetail in Table 2.

Althouch actual collection and analysis of envirormental samples are
not included in this activity, three rounds of water level
measurements in 37 existing well field, WDNR, and NPI monitoring wells
will be taken concurrently with the sampling program. A minimm of
three rounds of water level measurements will be taken in the newly
installed monitoring wells. Because there is little detailed
information available to evaluate hydraulic flow directions ard rates
in the well field, the water level measurements will aid in defining
possible migration patterns of VOC contamination.
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SECTION 2

SAMPLE LOCATIONS AND RATIONALE

2.1 HYDROGEOLOGIC INVESTIGATION

2.1.1

Monitor Well Installation

The following seven site-specific factors were considered dur:.ng the
design of the monitor well network:

o

Existing groundwater quality data indicates that VOC
contaminated groundwater exists beneath the northern portion
of the Eau Claire mumnicipal well field and at an area
approximately 3 miles to the east of the well field
(irmediately north of the NPI site). No samples have been
cbtained from the area between these two sites, consequently
any relation between these sites is gpeculative.

An industrial survey conducted by personnel of the Wisconsin
[NR revealed 22 industrial and camercial establishments in
the area east of the well field which are currently or have
formerly handled organic solvents and which therefore may be
potential sources of VOC contamination. Two additional
potential sources, an unnamed landfill and a private
residence, have been identified since the initial survey.
The locations of these potential sources are shown in Figure
1.

The existing subsurface data indicates the presence of three
hydrostratigraphic units beneath the study area. A sand and
gravel outwash deposit, 80 to 130 feet thick, occurs
immediately beneath the land surface and contains the major
water supply aquifer for the Eau Claire municipal service
area. This unit is unconformably underlain by the
Cambrian-age Mt. Simon Sandstone, which is discontinuocus and
of variable thickness beneath the Eau Claire area. Although
capable of yielding groundwater, this formation is not
generally utilized as a water supply source in the Fau
Claire area. This formation is in turn underlain by
fractured Pre-Cambrian age granites and gneisses. The
granite is not utilized as a water supply source in this
portion of Wisconsin.

Well drillng logs and gecophysical surveys indicate the
presence of a buried river valley which has been incised
into the granite bedrock by proglacial rivers. This valley
has been filled with glacial ocutwash and appears to extend
westward from the NPI facility to the well field. The
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outwash is believed to directly overlie the granite along the trace of
the valley ard varies in thickness fram 80 to 150 feet.

Lo

Although the groundwater in the outwash and Mt. Simon
Agquifers flows toward and discharges to the Chippewa River
the hydraulic gradient and flow directions within the study
area have not been defined. There is also uncertainty as to
the significance of vertical hydraulic gradients in the
study area. An examination of local base level variations
suggests that a groaundwater divide may occur between the
well field and several of the potential sources.

The primary pathway of contaminant migration is believed to
be the outwash aquifer. However, the Mt. Simon Sandstone is
of moderate permeability and may be capable of transmitting
contaminated gromdwater. In addition, the Mt. Simon
Aquifer is believed to subcrop beneath the first terrace
(upgradient of the well field) and probably discharges
groundwater into the outwash aquifer penetrated by the well
field,

The VOCs detected to date generally have a specific gravity
greater than that of ambient groundwater. Consequently
there exists a potential for vertical stratification of
contamination, particularly near the source(s) where the
dispersive mechanisms have not yet affected the contaminant
distribution.

Because of the age of several of the potential major
sources, the high permeability of the sand and gravel
aquifer and the relatively low WC concentrations it is
possible that the VOC concentrations reported to date are
residuals fram a plume or plumes, the hulk of which have
already passed through the well field. Therefore, the
hydrogeologic investigation and monitor well network must be
designed to yield information which is sufficient to
determine if a source characterization effort is warranted.

Based on these considerations, a monitor well network was designed to
satisfy the following objectives:

1)

2)

Provide groundwater sampling points between the well field
ard potential socurces.

Provide sampling access points dawngradient of potential
BOIrCes.
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3) Facilitate the evaluation of the spatial and temporal
distribution of hydraulic heads throughout the area.

4) Asess areal extent of contamination in the sand ard gravel
aquifer.

5) Assess magnitude of vertical hydraulic gradients and
vertical stratification of contaminants.

6) Confirm the presence or absence of VWOC contamination in the
Mt. Simon Aguifer, and assess the significance of this
aquifer as a migration pathway.

7) Evaluate the potential for the preferential migration of
contaminants through the buried river valley.

8) Facilitate the acquisition of samples which are
representative of present and future groundwater quality
conditions.

To achieve these abjectives monitor wells will be installed at the
nine locations shown in Figure 2 in the mmerical sequence shown. The
rationale for these locations is summarized in Table 3. At Iocation
1, a fully penetrating single-point well, screened through the entire
saturated thickness of the sand and gravel aquifer, with standard
hollow stem auger methods. Subsequent to the conpletion and
development of monitor well 01, the well will be purged and samples
will be acquired from the upper, middle and lower sections of the
saturated thickness with the straddle packer system shown in Figure 3.
After the acquisition of the straddle packer samples the entire well
will be purged and a sample will be cbtained from the open well. This
sample will be referred to as the integrated or camposite sample. The
procedures for obtaining these samples is described in Section 4 of
this document.

After the installation and development of well 01, three-point well
nests will be installed at Location 2 (wells 02A through 02C) and 3
(wells O3A through 03C), with hollow stem auger methods. The well in
these nests will have a 10 foot length of screen in the upper, middle
and lower portions of the saturated sand and gravel aquifer, and will
be utilized to assess the magnitude of vertical contaminant
stratification and vertical hydraulic gradients. (The raticnale for
the selection of locations 2 and 3 is that because of their relative
distances to the source with the highest known concentrations, these
sites have the highest and lowest potential, respectively, for
exhibiting vertical contaminant stratification). Each well will be
developed, purged and sampled with a positive displacement pump and/or
bajiler as outlined in Section 4. The samples from the single-point
fully penetrating well (0l1) and the three well nests (02 and 03)



o

(TS -1

. Pacian,

\ [ -TCL RPN BTN
e

.

LEGEND

o we APPROXIMATE CENTERLINE
OF BEDROCK CHANNEL

... BEDROCK ELEVATION CONTOURS .

- o anc
DASHED WHERE APPRC X |MATE | BT
° Monltoring Walls 2000
. A
# Surface Water Sampling Locations SCALE INFEET

Municipa! Water Area

Figure 2  Proposed Monltoring Well Locations
Bovrte; WESTON 1935



WELL APPROX.

Loc. ELEV.
1 88s ft
2 890 £t
3 880 ft
4 890 ft
5 885 ft
6 ggs ft
7 885 ft
8 885 ft
9 g83 ft

APPROX.
DEPTH

100 ft

100 ft

100 ft

100 ft

100 £t

100 ft

75 ft

100 ft

TABLE 3

WELL LOCATION RATIONALE

MONITOR ZONE

Mt. Simon
stone and
saturated

Mt. Simon
stone and
saturated

Saturated

Mt. Simon
stone and
saturated

Mt. Simon
stone and
saturated
Mt. Simon

stone and
saturated

Saturated

Saturated

Saturated

Sand-

outwash®

Sand-
outwash#

ocutwash

Sand-~

outwash*

Sand-

outwash#*

sand-

outwasht

Outwash

Outwash

Outwash

3,
4.

1,
2.

1.
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RATIONALE

—— s e . B g e D T G R W W M W s

Proximity to possible
source (airport)

Establish lateral extent
of contamination

Proximity to possible source

(NPI)
Proximity to buried valley

Proximity to .well field
Establish latera)l extent of
contamination

Establish lateral extent of
contamination

. Assess possible contamin-

ation in sandstone
Hydraulic gradient control

Establish lateral extent of
contamination

Hydraulic gradient control

Proximity to possible source
(airport)

. Establish lateral extent

of contamination
Hydraulic gradient control
Proximity to buried valley

Hydraulic gradient control
Establish lateral extent of
contamination

. Establish lateral extent of

contamination

Proximity to possible source
(Eau Claire Equipment Co.)
Hydraulic gradient control

Hydraulic gradient control
Proximity to possible socurce
(landfill)

21t is unknown whether sandstone will be encountered in these borings.
If so, single-point wells screened in the Mt. Simon Sandstone will
be cocpleted at the first two location sandstone is found.
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will be packaged and shipped overnight for analysis of volatile
organic campounds (EPA Method 624) on the same day(s) they are
collected. These samples will be utilized to assess the magnitude of
vertical stratification and the ability of the straddle packer system
canbined with the fully screened well to simulate a nested well
installation. The field GC will be used to analyze headspace air frum
the groundwater samples collected during drilling of the deepest well
at each of the nine monitor well locatiocns. This field screening of
groundwater samples is described in more detail in Section 4.2. The
field GC results may aid in determining vertical distribution of
contaminants. These results will augment data from VOC analyses of
groundwater samples cbtained with the straddle packer sampling system.

The monitor well design for the remaining locations will be determined
based on the following decision process:

o If water level measurements in the three-point well nests
indicate significant vertical gradients (greater than 0.005
ft/ft), the three-point well nest design will be used at the
remaining six locations. The single-point well will be
closed, and a three-point well nest will be installed
at Iocation 1.

o If significant vertical gradients are not fourd and the
straddle packer technigue provides a representative sample
of vertical stratification or no vertical stratification is
indicated, single-point fully screened wells will be
installed at the remaining six locations. If the straddle
packer technique does not provide a representative sample of
vertical stratification, three~point well nests will be
installed at the remaining six locations. The sirgle-point
well will be closed and a three-point well nest will be
installed at Location 1.

This decision process is summarized in a flow diagram presented in
Figure 4.

To assess the nature and extent of contamination in the Mt. Simon
Sandstone two monitor wells will be installed in the sandstone with
cable-tool drilling techniques. The location of these wells will be
selected in the field based on the results of the diamond drill coring
conducted during the well installation (refer to Section 4.1). If
these happen to conincide with locations at which three-point well
nests are installed, the final result will be a four-point well nest.
1f sandstone is encountered at a sirgle-point well, a two-point well
nest will eventually be installed.

To sumarize, if vertical stratification can be adequately assessed
with the single-point well design and the straddle-packer sampling
system, 15 groaxdwater monitoring wells will be installed. The
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monitor network will then consist of two three-point well nests
screened in the outwash aquifer, seven sirgle wells screened the
entire saturated thickness of the outwash aquifer, and two wells
screened in the sandstone bedrock. The wells screened in the
sardstone will be at two of the nine drilling locations. If the
three-point well nest system is deemed necessary to quantify possible
vertical stratification of contamination, a total of 29 groundwater
monitoring wells will be installed including seven three-point well
nests screened in the outwash and two four-point well nests with three
wells screened in the ocutwash and one well screened in the sandstone.
The compariscn of data obtained with the two sampling methods will
require less than one day and minimal downtime during the drilling is
anticipated. It will in no way hamper drilling efforts,

2.1.2 CGroadwater Samples

Two raunds of grourxdwater samples will be cbtained from the monitor
wells installed in the Hydrogeologic Imnvestigation phase, and
sumitted for the analyses shown in Table 2. A single round of
samples will be cbtained from 37 other existing or soon-to-be
installed monitor wells in the study area. These wells have been
installed by the City of Eau Claire, the Wisconsin INR and by Naticnal
Presto Industries.

Water well logs from the City of Eau Claire indicate there are at
least 26 existing monitoring wells within the mumnicipal well field
boundaries. To better define the extent of contamination within the
well field, 10 of these wells will be sampled for the same parameters
listed in the preceding section. Twenty-two WINR and five NPI
monitoring wells will be sampled in order to assess the extent of
contamination in the area north of Eau Claire. ILocations of
monitoring wells in the well field and at NPI are shown in Figures S
and 6. WINR well locations are shown in Figure 7.

All analytical data for groundwater from both pre-existing and new
monitoring wells will be correlated with data obtained from nmunicipal
well samples being routinely collected and analyzed by the City of Eau
Claire and the Wisconsin Department of Natural Resources.

2.1.3 Measurement of Hydraulic Parameters

In addition to water samples, three rounds of groundwater levels will
be cbtained from each of the newly installed and existing monitor
wells.

Siug test will be performed on each of the wells installed during the
RI/FS to assess the hydraulic conductivity of the aquifer materials,
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2.1.4 $Soil Samples Collected During Drillimg

Split~spoon samples of the unconsolidated outwash deposits will be
obtained at five foot intervals as described in Section 4. Each of
these samples will be retained in glass jars and the vapors from the
sample will be measured (qualitative) with a photoionization detector
(HNu) . Four samples from each site will be submitted for grain-size
analysis to quantify the textural variations in the primary migration
pathway (the cutwash aquifer).

Since the monitor wells are not located at or adjacent to known or
suspected sources, chemical quality testing of soil samples is not
believed to be warranted in this phase of the RI/FS.

2.1.5 Surface Water Samples

The three surface water sampling sites shown in Figure 2 have been
selected with the following rationale:

S-1: This site is believed to be upgradient of the section where

groundwater from the study area naturally discharges to the
Chippewa River.

5-2: This site is located opposite of the northern portion of the
well field and would be representative of the recharge water
induced fram the river by well field pumpage.

S-3: This site is believed to be dowrgradient of the section
where groundwater fram the study area naturally discharges
to the Chippewa River.

One round of samples will be cbtained from near the shoreline at each
of these sites during base flow conditions (while the river is covered
by ice).

2.1.6 Documenting Sampling ILocations

The physical locations of all newly-installed monitoring wells will be
docaumented photographically and determined by taping and leveling
surveys. Taping surveys will use existing buildings and other fixed
objects shown on the topographic map of the area as reference points.
At least two reference points will be used to locate each well., The
leveling survey will be tied to mean sea level datum. Horizontal
accuracy will be within 1.0 foot and vertical accuracy will be to
within 0.01 foot.

2.2 SWRCE CONFIRMATION
The scope of the scurce confirmation presented herein is tentative and

has been developed only to provide a basis for the cost estimate
presented in Volume II Work Plan-Cost Estimate. The scope of this
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effort will be finalized on campletion of the Rydrogeologic
Investigation,

2.2.1 Monitor Well locations

A maximm of ten monitor wells will be installed at or adjacent to
known or suspected sources. These locations and the design of the
monitor wells will be selected based on an analysis of the results of
the Hydrogeologic Investigation.

2.2.2 Soil Samples Collected During Drilling

During monitor well installation, soil samples will be collected every
five feet with a 3-inch diameter split-spoon sampler as described in
Section 4. The samples fram the unsaturated zone will be
qualitatively screened with an ENu instrument. Based on the readings,
a maximm of four samples from each of the wells will be submitted for
analysis of both organics and inorganics, as shown in Table 2.

In the area north of Eau Claire, a layer of 15 feet of silty clay loam
is occasionally present above the glacial cutwash. Solvents and
pesticides are greatly attenuated on silts and clays. If loam is
present at a drilling location that is near a possible contaminant
source, one of the four samples will be a grab sample of the loam
soil.

2.2.3 Groundwater Samples

A single round of groundwater samples will be abtained fram the 10
(maximm) monitor wells installed during the source confirmation
phase, with the procedures outlined in Section 4, and submitted to the
CLP for the RAS organic and inorganic packages (see Table 2).

2.2.4 Measurement of Bydraulic Properties

As with the monitor wells installed during the Hydrogeologic
Investigation slug tests will be performed on each of the wells to
evaluate the hydraulic conductivity of the penetrated aquifer. Three
rourds of water level measurements will be cbtained fram each of the
newly installed monitor wells. In addition one round of water level
measurements will be cbtained fram the wells installed during the
Rydrogeologic Investigation (maximm of 27 wells) and the 37 existing
wells installed as part of other adjacent investigations.

2.2.5 Documenting Sampling locations

The physical locations of all newly-installed monitoring wells will be
documented photographically and determined by taping and leveling
surveys. Taping surveys will use existing buildings and other fixed
objects shown on the topographic map of the area as reference points.
At least two reference points will be used to lowute each well. The
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leveling survey will be tied to mean sea level datum. Horiztonal
accuracy will be within 5.0 feet and vertical accuracy will be to
within 0.01 foot.
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SECTION 3
SAMPIE NUMBERING SYSTEM

All samples for chemical analysis, including blanks and duplicates,
will be given 2 unique sample mumbers. A listing of sample mumbers,
cross-referenced to chain-of-custody and shipment documents, will be
maintained in the sample handling logbook. Sample identification is
maintainad with the use of two distinct sample identification codes:
the WESTON sample code (as specified in the site sampling plan) and
the CRL sample identification code (as assigned by the sample
documentation coordinator). While the WESTON code provides a
description of the sample's origin the CRL code provides a "name" or
"label" under which the sample can be tracked through the CIP ardd CRL
systems,

3.1 CRL NUMBERING SYSTEM

The CRL sample identification code is described as follows:
Example: 8SAJ01S01

Whereby:

85 - designates fiscal year
(Octaber 1 through September 30)

R - indicates sample sent by CIM

J - designates project manager
(as assigned, A through Z)

01 - designates survey mmber
(as assigned, 01 through 99 for
each project manager A through Z)

S - indicates sample type
(S = sample, D= duplicate, R = blank

01 - designates sample rnumber within a given survey
(as assigned, 01 through 99 for each survey
01 through 99)

Upon requesting codes from the documentation coordinator, each project
manager will be assigned an alphabetic character A through Z which
will be used in all his/her sample codes regardless of the specific
site. Survey and sample numbers are site-specific and are allocated
in blocks for each sampling trip. Irdividual sample codes are to be
assigned to specific samples by the project manager or sample team
leader. A record should be kept of these numbers along with other
tracking information for each sample,
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3.2 WESTON INTERNAL NUMBERING SYSTEM
The WESTON sample rnumbers will consist of three parts:

o Project identifier — a two-letter designation used to
identify the site; for the Eau Claire Municipal Well Field,
these letters will be EC.

o Sample type and location — a two-letter designation of the
sample type followed by a two-digit mumnber for the sampling
location. For the EPA well installations a single letter
will immediately follow the two—digit mmber to designate
the sampling level. For the Eau Claire site they will be
the letters SL for soil taken during monitoring well
installation and GW for groundwater obtained from those
wells. Iocations for both will be 1-9. For groundwater
sanmples taken from pre-existing monitoring wells located in
the well field, the letters will be WF ard the locations
will be 10-33.

o Sequence number ~~ a two~digit mumber indicating the first,
second, third, etc. sample collected at a given location, or
a two-letter code indicating a duplicate {DP) or a blank
(FB, TB, DB).

Some examples of the sampling number system include:

o EC-S102-03: Eau Claire RI/FS site, soil sample fram
monitor well installation, location 02, third sample.

o EC-GW05-DP: Eau Claire RI/FS site, groundwater sample from
newly-installed monitoring well, location 05, duplicate.

o EC-GW0O1B-01: Eau Claire RI/FS site, groundwater sample from
newly installed monitor well, location 01, level B, first
sample.

o  EC-WF18-FB: Eau Claire RI/FS site, groundwater sample from
a pre-existing monitoring well, location 18, field blank.

Sample type codes and location numbers are summarized in Table 4.
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SECTION 4
SAMPLING EQUIPMENT AND PROCEDURES
4.1 MONTTORING WELL INSTALIATION

Although the total mumber of monitoring wells to be installed will not
be determined until after the field program has started, at least two
three-point well nests screened in the ocutwash aquifer, one fully
screened single well, and two wells screened in the sandstone bedrock
will be installed. The remaining wells will be either six fully
screened, fully penetrating single-point wells or eighteen wells in
six three-point well nests. Total drilling footage is estimated to
range fram 1220 to 2400 feet.

4,1.1 Three-Point Well Nests

At least two three-point well nests will be installed beginnirg at
Iocations 2 and 3 (Figure 1) ard all will be screened in the sand ard
gravel aquifer. The deepest well, which will be advanced to the top
of bedrock, will be drilled first. The following procedure will be
used:

¢ The working end of the drilling rig and all equipment, tools
and well construction materials will be steam cleaned prior
to drilling at each location. Provisions will be made to
keep the equipment, tools and materials from caming into
contact with surficial soils during drilling and well
installation. )

o The deepest borehole will be advanced first using hollow
stem auger methods (4 1/4" I.D.) to bedrock. The first five
feet of auger will be an open-ended screened auger
(0.040-inch contimious slot) which will allow vertical
sanpling of groundwater as the borehole is advanced.
(Groundwater sampling is discussed in detail in Section
4.2).

o The depth of the interface between the unconsolidated sands
and gravels arnd the underlying bedrock will be estimated by
the relative ease of auger and split-spoon penetration, and
confirmed by diamond core drilling (ASTM Method D2113-83)
of the impenetrable strata. (Impenetrable strata is defined
as 1 inch or less penetration for 50 blows in accordance
with ASTM Method 1586 or other logistical or mechanical
criteria that tle on-site geologist or drilling supervisor
may establish. Because of the stress limitations of the
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screened auger the mmerical criteria set forth in ASTM 1586 may not
be achievable.) Upon encountering impenetrable strata NW size casing
(3.5 inch 0.D.) will be inserted through the hollow stem augers to
seal off the screened auger and maintain fluid circulation during
diamond core drilling. Subsequent to setting the casing NW size drill
rod will be used to obtain continuous undisturbed core samples. The
core will be advanced through the entire thickness of sandstone and a
minimm of 5 feet into the granite bedrock.

o

The core drilling, sampling and packaging of the recovered
core will be conducted in accordance with AST™M Method
D2113-83. The recovered core will be logged and described
by the on-site geologist and retained for future analysis
ard reference. Prior to setting the well points, cement
grout will be injected through the NW liner into the core
hole.

The deepest well-point will be screened across the bottam 10
feet of the outwash aquifer. The intermediate and shallow
wells will be drilled with hollow stem auger methods also,
but without the screened auger, to depths such that the
middle and upper 10 feet of the saturated thickness will be
screened. Groundwater in the intermediate and shallow wells
will not be sampled during drillirg.

As stated previously, for purposes of soil sample collection
and analysis, samples will be collected every five feet with
a 3-inch diameter split-spoon sampler in the deepest well
until the bedrock is encountered. As each sanmple is
recovered, it will be qualitatively screened for crganic
vapors with a photoionization detector. The deep boring
will be logged by a geologist or geotechnical engineer and
the samples retained for future reference. Of the samples
that are collected, at least four fram each drilling
location will be retained for future reference and
geotechnical testing (grain size analysis). An effort will
be made to collect soils from various layers encountered
during drilling.

The wells will be constructed of 2-inch diameter, Schedule
40 PVC with flush-threaded couplings and a 10-foot screened
interval at the bottaom. The screens will be factory
mill-slotted or contirmously slotted with openings of 0.010
inches. No glues or solvents will be used. The screen and
well casing will be steam cleaned prior to installation.
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to the base of the sard and gravel aquifer. Upon campletion of all
wells screened in the sand ard gravel, the two sardstone wells will be

installed.

The borings will be advanced until 10 feet of saturated

thickness of sandstone is encountered using the following procedure:

o

The working end of the drilling rig and all equipment, tools
and materials will be steam cleaned prior to drilling at
each location. Provisions will be made to keep the
equipment, tools and materials from contacting with
surficial soils during drilling and well installation.

The borehole will be advanced using cable-tool drilling
methods with 4-inch casing advanced contimiously ahead of
the open hole.

Drilling will proceed until the borehole is advanced
approximately 10 feet into the saturated thickness of the
sardstone as estimated from the previously drilled core
hole. Upon campletion of drilling, the berehole will be
flushed with clean water to remove all suspended solids from
the inside of the casing.

The well will be constructed of 2-inch diameter, Schedule 40
PVC with flush-threaded couplings and a 10-foot screened
interval at the bottam. If less than 10 feet of saturated
thickness of sandstone is encountered, a shorter screen
lergth will be used. The screen will be factory
mill-slotted or contimiously slotted with openings of 0.010
inches. No glues or sclvents will be used. The screen and
well casing will be steam cleaned prior to installation.

The anrmular space around the screen will be backfilled with
rounded 1/4" gravel to a height at least 3 feet above the
top of the screen. 1 to 2 feet of sand will be placed above
to prevent the bentonite from entering the gravel. A
three~foot seal of compressed bentonite pellets will be
placed above the sand pack.

A four-inch diameter, locking protective casing will be
installed at the surface with a concrete anchor and runoff
diversion apron. The PVC riser will be covered with a
loosely fitting, vented PVC cap. Single-keyed locks will be
provided. :

The well will be developed by surging and pumping until five
well volumes have been runoved and clear wate: 1s obtalned
during puping. Upon campletion of development, a baildown
recovery test will be perform«i to dooment the sensitivity
of the well ard provide data for calculating the hydraulic
conductivity of the screened interval.
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The details of well construction for the sandstone well installations
are shown in Figure 6.

4.2 CUANTITATIVE FIEID SCREFNING OF GROUNDWATER SAMPLES

Groundwater encountered in the deepest wells of the three-point well
nests and the single~point well(s) will be quantitatively screened
with a field photoionization gas chramatograph (GC) every ten feet
during well drilling.

As discussed in Subsection 4.1.1, a 5 foot long screened auger will be
used to facilitate sampling of groundwater. At approximately 10-foot
intervals from the water table to the base of the outwash aquifer,
water levels and depth of the borehole will be measured with an
electronic probe. The volume of water in the borehole will then be
calculated. The borehole will be purged by removing up to five
volumes of water by use of a subtmersible pump or bailer at each
interval.

After purging at each 10-foot interval, a groundwater sample will be
collected with a steel bailer. The sample will be collected in 40-ml
VoA vials with Teflon-lined caps, coampletely filled with no air
bubbles. Two 40-ml VOA vials will be collected at every sampling
location. The sample will then be iced to 4 C until it is prepared
for GC analysis.

To prepare the sample for analysis with the field GC unit, quickly
pour a 25 ml portion of sample into a clean 40 ml VOA vial and cover
with Teflon-lined cap. Gently invert the bottle and set aside for cne
hour. After one hour the headspace air will be sampled for analysis;
the procedure will consist of removing 100 to 500 ml of gasecus sample
from the headspace using a glass syringe and injecting the sample into
the model 10A10 GC unit. The results will be campared with
calibration curves generated for the following compounds:

o Dichlorocethene
] Tetrachlorcethene
o Trichloroethene

This method may provide additional information to assess the extent of
vertical stratification in the glacial outwash. An instruction manual
and quality assurance procedures for the Photovac 10A10 Portable GC
are included in Appendix A, which is an ocutline of the general methods
used with GC analysis.
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4.3 SOIL SAMPLES COLIECTED DURING DRILLING

Monitoring wells will be installed at nine locations throughout the
area north of Eau Claire and east of the well field. Each boring will
be sampled at five foot intervals to the bedrock with a 3-inch
diameter split-spoon sampler. The over-sized split-spoon is needed to
provide encugh sample for standard CIP analyses, especially when
duplicates are collected.

Upon recovery frum the borehole the sampler will be placed ocn a clean
surface and cpenad. As the spoon is opened, the soil material will be
qualitatively screened with a photoionization detector and described
by a qualified geclogist or gectechnical engineer. The instrument
readings and soil description will be entered in the sampling logbook.

During the Bydrogeologic Investigation a maximm of four scil samples
will be collected and submitted for grain-size analyses from each
drilling location. Although the glacial deposits are believed to be
hydraulically homogeneous, there is some layering of sand and gravel.
Therefore, an effort will be made in the field to identify strata of
contrasting texture and structure and submit samples fram these layers
for gectechnical (grain-size) analysis. This will facilitate
quantifying the magnitude of the heterogeneity amd anisctropy and the
associated dimensions of the representative elementary volume in the
sand and gravel aquifer. Because of the general coarse texture of the
glacial deposits Atterbery Limit analyses will not be performed on
these soil samples,

During the Source Confirmation phase a maximm of four soil samples
will be collected from each boring location and sulmitted for
laboratory analysis of organic and inorganic contaminants. These
samples will be selected on the basis of photoionization detection
(PID) readings taken in the field. Not more than two samples from any
given location will be obtained from below the zone of saturation. If
the field PID readings indicate no VOCs, one sample from each location
will be submitted for laboratory analysis. This sample will be
obtained fram the zone immediately above the water table (capillary

frimge).

Soil materials will be placed in separate sample containers using
stainless steel spatulas. Split-spoons, spatulas and Teflon sheets
will be decontaminated in accordance with the standard protocol
presented in Table S prior to each use. All samples cbtained during
the field investigation will be retained in labeled, air tight glass
jars until the project is campleted. These sarples will be stored in
a refrigerated environment until the analyses are campleted and the
results reviewed.
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TABLE 5

STANDARD DECONTAMINATION PROTOQOL FOR SAMPLING BQUIPMENT

STEP 1 -- Scrub equipment throughly with soft-bristle brushes in a
low-sudsing detergent solution,

STEP 2 -- Rinse eguipment with tap water by submerging and/or
spraying.

STEP 3 -- Rinse equipment with methano] by spraying until dripping;
retain drippings,

STEP 4 — Rinse equipment with distilled water by spraying until
dripping.

STEP 5 — Rinse equipment with ultra-pure water by spraying until
dripping.

STEP 6 -- Place equipment on plastic or aluminum foil and allow to
air~dry for five to ten minutes.

STEP 7 -- Wrap equipment in plastic or aluminum foil for handling
and/or storage until next use,

tes: In addition to the standard protocol, pumps and discharge

lines will be decontaminated by pumping the detergent solution,
tap-water rinse and distilled water rinse through the equipment,
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4.4 GROUNDWATER SAMPLES

Two rounds of groundwater samples will be collected from all
monitoring wells installed for this investigation. For all wells in
three-point well nests and sandstone wells, samples will be collected
using the following procedures:

o

The depth to the water level in the well will be measured
with a weighted steel, fiberglass tape or calibrated
electronic probe. The weighted tape will be designed to
create a popping sound on contact with the water surface.

Based on the water level measurement and the depth of the
well, the volume of standing water in the well will be
calculated.

The well will be purged using a positive displacement pump
constructed of chemically inert materials. 'The standard
procedure will be to pump until at least three well VOlumes
have been removed.

Beginning with the fourth volume, periodic measurements of
pH, specific conductance and temperature will be made using
the procedures contained in Appendix B.

Purging may cease when measurements for all three paramgters
have stabilized (+0.25 pH units, +50 urhos/cm, and +0.5 C)
for three consecutive readings or after five well volumes
have been removed.

If the well pumps dAry before three volumes have been
removed, the well will be allowed to recharge for 15 minutes

arnd then pumped dry again.

The sample will be cbtained with the positive displacement
paop.

The sampling and purging equipment will be decontaminated in
accordance with the standard protocol presented in Table §
prior to each use.

For single-point well installation(s), the following sampling
procedure will be used.

(o]

The depth to the water level in the well will be measured
with a weighted steel or fiberglass tape or a calibrated
electronic prabe. The welght will be designe] to create a
popping sound on contact with the water surfa~e. The depth
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to the bottam of the well and the saturated thickness of the
outwash will also be determined. All measurements will be
to 0.01 foot.

The straddle-packer and sampling device, as shown in Section
2, Figure 2, will be lowered slowly to the bottam of the
single well(s) because of density differences of the VOCs,
concentrations may be higher at the bottaom of the well(s).

The Viton-coated rubber elements will be inflated to a
pressure of about 65 psi to seal off the desired sampling
interval, in this case, approximately the bottom 10 feet of
the well(s).

The well will be purged by removing three volumes of water
fram the isolated interval by use of a positive displacement
parp which will be constructed of chemically inert
materials.

Purging may cease when measurements for all three paramgters
have stabilized (+0.25 pH units, +50 umhos/cm, and +0.5 C)
for three consecutive readings or after five well volumes
have been removed.

If the interval pumps dry before three volumes have been
removed, the well will be allowed to recharge for 15 minutes

and then pumped dry again.

The sample will be withdrawn with the displacement purp.
Measurements of pH, specific conductance, and temperature
will be made using the procedures contained in Appendix B.

After the sample has been collected, the straddle-packer and
sampling device (pump) will be withdrawn from the well and
decontaminated according to the stardard protocol

presented in Table 5.

The sampling process will be repeated for the middle ten
feet of the saturated thickness of the aquifer.

When the sampling apparatus has been decontaminated the
second time, the process will be repeated for the upper
ten feet of the saturated thickness of the sand and gravel

agquifer.

Finally, the sampling apparatus will be decontaminated
acoording to the same protocol hefore use at the next
single-point well.
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4.5 GROUNDWATER SAMPLFES FROM EXTSTING MONITORING WELLS

One round of samples will be cbtained from ten of the existing
monitoring wells in the well field and submitted for laboratory
analysis of organics and inorganics. One sample will be cbtained from
each of these wells with the procedures defined in Section 4.4 for
three-point and sandstone wells.

4.6 QUALTITATIVE ORGANIC VAPOR SCREENING OF SOIL SAMPLES

The purpose of this activity is to obtain a preliminary indication of
the magnitude and distribution of volatile contaminants in the
subsurface. Screening data will also be used to determine which
samples will be sent for laboratory analysis.

o Verify that the HNu has been calibrated within the past 4
hours and that the equipment is functioning properly. (For
calibration and operating information refer to "Instruction
Marual for Model PI 101, Photoicnization Analyzer, HNu
Systems, 1975.)

© As the split-spoon is cpened, pass the air intake along the
sample at a distance of about one-half inch, noting the
location and magnitude of any readings.

o At roughly 6-inch intervals, position the intake close to
the sample and then disturb the soil material with a

spatula, noting any readings.

o If hydrogen sulfide is believed to be interfering with HNu
readings, attempt to verify its presence with a Draeger
tube.

o) Record the highest reading on the instrument for each
six-inch interval of sample recovered, identifying any
suspected interferences and basis of measurement.

o Before the borehole is advanced or the next sample is taken,
place the air intake in the borehole, six inches below the
ground surface, noting any readings and interferences as
above,

4.7 HYDRAULIC CONDUCTIVITY TESTING

The hydraulic conductivity of the penetrated aguifer will be estimated
by corducting slug tests of the campleted wells. The basic concept
behind these tests is that the rate of rise of the water level in a
well after an "instantaneous" displacement of a "slug" of water is a
function of aguifer hydraulic conductivity. Thus by measuring water
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levels at various times following displacement of the slug, the

hydraulic conductivity can be calculated. The basic requirements are
being able to quickly displace a fairly large volume of water and
being able to readily and accurately measure water levels in the well.
Analysis of test data should use appropriate camputational methods
such as that presented by Bouwer, H., and R.C. Rice, 1977, "A Slug Test
for Determining Hydraulic Conductivity of Unconfined Aguifers with
Campletely or Partially Penetrating Wells,'" Water Resources Research,
Vol. 12, No. 3, pp. 423-428.

Hydraulic conductivity testing of monitoring wells installed at Eau
Claire Municipal Well Field will be performed as follows:

o Not less than 24 hours after development of the well, an
initial measurement of static water level will be made.

o A volume of water will then be displaced as rapidly as
possible using a calibrated sglid cylinder. Highly
permeable conditions (K > 10 ~ an/sec) are anticipated.

o Using a pressure transducer or electrical sounding device,
water level measurements will be made at the following time
intervals (in minutes) -- 0, 0.5, 1, 2, 5, 10, 20, 50 and
100.

o The data will be plotted in the field (water level vs. log
time) using semi-log paper to determine if the data are
sufficient to establish a reasonable straight-line
relationship.

4.8 STORAGE AND DISPOSAL OF DRIITIING AND SAMPLING WASTES

The sampling and drilling activities are expected to generate solid
ard liquids "wastes." The activities, the anticipated type and amount
of waste, and the planned hardling of the wastes are summarized below.

o Monitoring well installation =— solid, approximately 1 cubic
foot of cuttings per 10 lineal feet of borehole (a maximm
of 270 cubic feet)., Cuttings will be left at boring
locations if less than 5 ppm volatiles are detected with a
photoionization detector. 1If greater than 5 ppm volatiles
are detected, cuttings will be retained in drums for future

disposal.

o Groundwater sampling: solid -- none; liquid, up to 0.8
gallons per lineal fuut of well volume of woter purged from
wells prior to sampling (total not more than 1440 gallons).
1f greater than 5 ppm volatiles detectad with the
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photoionization detector, liquid will be retained in drums for future
disposal. If less than 5 ppm volatiles are detected, liquid will be
disposed on ground adjacent to well.




Sampling and Analysis Plan

Eau Claire Municipal Well Field
Section: §

Revision: 3

September 30, 1986

Page: 5-1 of ¢

SECTION 5
SAMPLE ANALYSIS AND HANDLING
5.1 TESTING FROGRAM

The testing program for the samples collectead during implementation of
this plan is sumarized in Table 2. All sampled groundwater will be
tested in the field for pH, specific conductance, and temperature.

The soil samples collected for chemical analysis under Source
Confirmation (optional) will be testedi for the Routine Analytical
Services (RAS) organics package, which uses a GC screening followed by
GC/MS analysis for quantification of 126 campounds an the Hazardous
Substances List and the RAS inorganics package, which includes 23
metals and cyanide. Based on existing anmalytical data and site
conditions, all samples will be low-concentration samples.

The groundwater samples fram Locations 1, 2 and 3 will be sent to a
non—contract lab for overnight analysis (organics by EPA Method 624).
These samples are for screening purposes only and are not evidentiary.
The detection limits for these samples will be those established by
the CLP. Groundwater samples collected during drilling of monitoring
wells will be analyzed for specific organic campounds listed in
Section 4.2 with a field photoionization gas chromatograph. All other
samples for chemical analysis will be sent to EPA Contract laboratory
Program (CLP) facilities. Special Analytical Services (SAS) will be
requested for determination of eight specific VOCs in groundwater and
surface water samples. These VOC samples will be anmalyzed using the
detection limits provided in the SAS request forms (Appendix D) for
the eight campourds listed in Section 4.1 of the QAPP. Geotechnical
testing (grain size analysis) will be performed on a maximm of forty
soil samples collected during monitoring well installation.

5.2 SAMPIE OONTAINERS AND PRESERVATION

Samples collected for chemical analysis through the CIP will be
contained and preserved as appropriate for the intended testing and in
accordance with U.S.EPA protocols listed in Table 6. If necessary,
samples will be plsoed on lce immediately after collection to maintain
a temperature of 4 C.

Groundwater samples (fram all nine well locations and existing
monitoring wells) collected for RAS inorganics metals amalysis will be
filtered in the tield as soon as possible after colletion ard prior
to the addition of nitric acid preservative. Filtering will be done
with a pressure filtration device and 0.45 micron filter paper.
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TABLE 6

Required Sample Containers and Preservation

Oryanics in Water and Liquids (Low Concentration

for Samples Tested by CLP

Testing

Extractables
(acid, base/neutral
pesticides/PCB)

Volatiles (RAS)

Volatiles (SAS)

Containers

T™wo 1l/2~-gallon glass
amber bottles with
Teflon-lined caps;
filled to neck

Two 40-ml VOA vials
with Teflon-lined
caps; capletely
filled-—no air
bubbles

Four 40-m)l VOA vials
with Teflon-lined
caps; campletely
filled—no air
babbles

Inorganics in Water and Liquids

Testing
Metals

Cyanide

Minerals (SAS)
Alkalinity
Chloride
Fluoride
Sultfate

Nutrients (SaS)
Ammonia
Tb?&—mz

Total Phosphorous

Containers

One 1-liter high
density polyethylene
bottle; filled to
shoulder

One 1-liter high
density polyethylene
bottle; filled to
shoulder

One 500-ml high
density polyethylene
bottles;: filled to
shoulder

One 500-ml high
density polyethylene
ttle; filled to

shaulder

Preservation

Iced to 4°C

Toed to 4°C

Toed to 4%

Freservation

1:1 HNO, tO pH<2

6N NaOH to pH>12

None required

1 ml conc. RSO
to pH<2
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TARLE 6 (Cont'q)
Required Sample Containers ard Preservation

for Samples Tested by CLP

Organice in Soil and Sediment (Lew Concentration

Testing Containers Preservation
Extractables One 8-ounce, wide- Tced to 4°%C
(acid, base/neutral mouth, glass jar with
pesticides/PCB) Teflon-lined 1id;

filled about 3/4 full

Volatiles Twe 120-ml glass Toed to 4°C
vials with Teflon-
lined 1id; filled as
campletely as
possible.

Inorganics in Soil (Low Concentration)

Testing Containers Preservation
Metals One 8-ounce, wide- Tced to 4%
and Cyanide mouth glass jar; (opticnal}

filled about 3/4 full

Fluoride (SAS) One 8-ounce, wide- Iced to 4°C
mouth glass jar:
filled about 3/4 full

Note: Water samples collected for duplicate analysis of organics must
be collected at double the volume specified for extractables
and at triple the volume specified for volatiles. 1In addition,
one vniatile trip blank (distilled-deionized water poured
diretly into two 40-ml vials) should be supplied per shipment.
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5.3 SAMPLE PACKAGING AND SHIPMENT

In preparation for shipment to the analytical laboratories, all
samples will be packaged in accordance with the following procedures:

o

Check to make sure that sample is properly preserved;
tighten cap securely and seal with tape; mark liquid levels
if bottles are partially full.

Make sure traffic report labels and custody tags are
securely attached to the sample container; place each
container in a zip-loc baggie, ensuring that labels can he
read.

Place containers in a cooler lined with two inches of
vermiculite or equivalent absorbent material; surrocund each
sample and fill remaining space in cooler with additicnal
packing material.

Put chain-of-custody forms and traffic reports in a manilla
ervelope; place envelope in a zip-loc baggie and tape to
inside of coocler 1lid.

Close cooler and seal shut with strapping tape; if cooler
has a drain port, seal it shut with tape; place custody
seals across closure at front of cooler.

Affix ajrbill with shipper's and consignee's addresses to
top of cooler; if samples are ligquid, place "This End Up"
labels appropriately.

Organics samples will be shipped within 24 hours of collection via
Federal Express, Purolator, or Emery for next-day delivery.
Inorganics samples will be shipped within 48 hours of collection for
two—day delivery. The Sample Management Office will be notified of
each shipment as it is made.



Sampling and Analysis Plan

Eau Claire Municipal Well Field
Section: 6

Revision: 3

September 30, 1986

Page: 6-1 of 8

SECTION 6
SAMPLE DOCUMENTATION AND TRACKING

6.1 FIEID RECORDS

Field observations and cther pertinent information pertaining to the
collection of samples will be recorded in bound log books using black
ink. Standard formats will be developed so that data relating to the
collection of each type of sample and to the installation of
monitoring wells are consistently recorded. These formats will be
converted into rubber stamps to reduce the amount of writing required
by the sampling team. The data to be recorded will include date,
time, samplers, location, sample number, custoedy tag mmber, weather,
instrument readings and visual description of sample, in addition to
other data specific to each sample type. The standard formats are

ted in Tables 7 to 9. In addition to written records,
photographs will be taken as needed to further clarify sampling
activities,

6.2 CHAIN-OF-CUSTODY PROCEDURES

All samples will be collected and handled in accordance with the
chain-of-custody procedures presented in detail in Appendix C. These
procedures are summarized below:

o All information recuired on the custody tag, including the
signatures of all sampling team members and a predesignated
location description, will be filled out in the field.

o Prior to relinquishing samples for packaging and shipment,
one member of the sampling team will transfer all data

contained on the custody tags to a chain—of-custody record,
which all team members will sign.

o The individual who prepared the chain-of-custody record will
relinquish the samples to the sample handling technician,
who will prepare all CLP traffic reports and affix
appropriate traffic report labels to the sample containers.

o The technician will package the samples for shipment making
sure that all traffic reports, chain-of-custody records and
custody seals are cruss-referenced and that all sample
documentation paper work is enclosed.

o If samples are stored tesnporarily prior to shijment, they
will be kept cool and placed in a secured storage area.
Coolers will be sealed and custody seals affixed just prior
to shipment.
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The sample handling technician will maintain lists cross-referencing
site sample mubers, custody tag mmbers, traffic report mumbers,
analyses to be performed, custody seal numbers, shippers' airbill
numbers, and consigned laboratories in a bound log book using black
ink. (For detailed guidance on completing chain-of-custody and sample
tracking paperwork, refer to "Sampling Handbook, U.S, EPA TAT, Region
Vv, Revised 1985.)
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SECTION 7

SAMPLING TEAM ORGANIZATION

The sampling team will consist of six individuals whose roles and
responsibilities are as follows:

o

Field Manager--responsible for overall execution of the
sarmpling plan; will direct drilling activities for the soil
borings and monitoring well installations; will direct a
two-man sampling team during other sampling activities.

Site Health and Safety Coordinator—-responsible for
implementation of the site safety plan as contained in the
safety evaluation form (SEF); will cperate OVA and HNU
instruments for screening of soil samples during drilling
activities; will direct a two-man sampling team during same
of the other sampling activities.

Sample Collector--primarily involved in sample collection,
may assist with decontamination and/or sample handling: will
have the "dirty hands" during drilling activities and when
sampling with the field manager or site safety officer.

Decontamination Technician--primarily involved in sample

packaging and processing of sample custody and tracking
paper work, may assist with decontamination and sampling.

Field Photoionization Gas Chramotographer
Technician——~involved in testing groundwater samples
collected during drilling with a field GC.

During soil boring and monitoring well installation activities, there
will also be a driller and a helper fram the firm subcontracted to
provide drilling services present on site.
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SECTICN 8

SCHEDULING

The schedule for this sampling plan is shown in Figure 9.
Mobilization will require about one week. This includes setting up
office and decontamination facilities and stockpiling materials and
equipment. Drilling activities (monitoring well installation) are
estimated at a total of about 25 working days. All other sampling is
estimated at four weeks. Because some of the sampling activities can
be overlapped, the total duration of the primary field effort is 17
weeks. These estimates have assumed a start date in early December.
The secord round of swrface water and groundwater sampling should only
take two weeks, and is shown as occurring one month after the first
sample rourd.
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Apperdix A

Standard Operating Procedure for
Portable GC




1.

Scope and Application

1.1 This operating proceciire covers the determination of the
concentration of volatile organic campounds in a water
matrix using a headspace analysis with a portable field GC.

The following parameters may be quantitatively determined
by this method:

1,1,2,2-tetrachloroethylene
1,1,2-trichlorvethylene
1,1~-dichlorovethylene

o
o
=)

1.2 The method detection limit (MDL) for each parameter is
listed in Table 1. The MDL may differ from those listed,

depending upan the nature of interferences in the sarple
matrix.

Summary of Method

A static equilibrium is established between a water sample and
the airspace contained within the sample vial., The wvolatile
oamponents are transferred fram the agqueous phase to the vapor
After equilibrium has been established, the gaseous
sanpleisinjecbedwithinertgasmb:agasdmogra;hic

colum. The gas chramatograph separates and measures individual
campaonent concentrations.

Interferences

3.1 TImpurities in the purge gas and solvent vapors in the
field laboratory may account for the majority of
cortamination problems, The analytical system must be
demonstrated to be free fram contamination under the
conditions of the analysis by runmning laboratory reagent
blanks as described in Section 8.1.3. The use of
nan-Teflon plastic tubing and non-Teflon thread sealants
ghould be avoided.

3.2 Samples can be contaminated by diffusion of volatile
organics through the septum seal into the sample during
shipment and storage. A field reagent blank will be
prepared each morning fraom reagent water and carried
through the sampling and hardling protocol to serve as a
check an such contaminatien.

3.3 Contamination by carry-over can cccur whenever high level
ard low level samples are sequentially amalyzed. Whenever
an unsually concentrated sample is encountered, it should
be followed by an analysis of reagent water to check for
cross contamination.

Safety

The toxicity or carclnogenicity of each reagent usad in the
method has not been precisely defined. However each dhwelical

A-l



ocarpard should be treated as a potential health hazard.

to these chemicals must be redtuced to the lowest

possible level by wvhatever means available. Primary standards of
the capourdds should be prepared under a vented hood.

Apparatus & Materials

S.1

5.2

5.3

Sampling Equipment, for Fleld Sampling

-10
.1,
-1-

Teflon or stainless steel bailer

Submersible pump with a pumping rate of 5 gal/min.
Vial 40 mL capacity with a screw cap with a hole in
the center, provided through CIP.

5.1.4 Septum - Teflon-faced silicon.

Sampling Equipment, for Sample Preparation

5.1.1 Vial - See Sectian 5.1.3,
5.1.2 Sephum - See Section 5.1.4.

nmno;m
[PV

Fortable Gas Chramatograph

5.3.1 Gas chromatograph - Photovac Model 10A10, an
analytical system with a photoionization detector
and all required accessories including syringes,
analytical colums, and gases. A chart recorder is
used to record peak areas, An integrator was used
to measure peak areas during the development of the
method performance statements in Section 13 and can
be used in the field laboratory.

5.3.2 Colum - 1.5 £t long x 1/8 inch Teflon tube packed
with SE-30. This colum was used to develop the
method performance statemerts in Section 13.

5.3.3 Syringes - 100 ul gas-tight.

Reagents

6.1

6.2

6.3

6.4

6.5

Reagent water - Reagent water is defined as a water in
which an interferent is not cbserved at the MDL of the

of interest. Reagent water will be supplied to
the field laboratory.
Methanol - Pesticide quality or equivalent.

1,1,2,2-Trichlorcethylene - Pesticide quality or
equivalent.

1,1,2-Trichlorcethylene - Festicide quality or
equivalent.

1,1-Dichlorvethylene - Pesticide quality or equivalent



7.

6.6

6.7

6.8

6.9

1,1,1-Trichlorcethane - Pesticide quality or equivalent.
Used during the developmeant of method performance
statemerts in Section 13.

1,1-Dichloroethane - Pesticide quality or equivalent. Used
during the development of method performance statements in
Section 13.

Stock Standard Solutions =~ Stock stardard solution will be
prepared from pure standard materials. Prepare stock
standards solutions in methanol using assayed liquids.
Because of the toxicity of same of the campounds, primary
dilutions of these materials should be prepared in a hood.

Secondary Pilution Standards - Using stock solution,
prepare secondary dilution standards in water that contains
the campounds of interest, either singly or mixed together.
The secondary dilution standard should be prepared at
concentrations such that the aquecus calibration standards
prepared in Section 7 will bracket the working range of the
analytical system (see Attachment B). Secondary dilution
standards shauld be stored with minimal headspace and
should be checked frequently for signs of degration,
especially just prior to preparing calibration standards.

6.10 Quality Control Check Sample Concentration

(see Section 8.2.1)

Calibration

7.1

7.2

The gas chramatograph must be operated using temperature
and flow rate conditions equivalent to those given in Table
1.

Standard calibration procedure - The analyst must
demonstrate that the measurement of the standard is not
affected by method or matrix interferences.

7.2.1 Prepare calibration standards at a minimm of three
concentration levels for each parameter by
carefully adding ane or more secondary dilution
standards to reagent water. One of the calibration
standards should be at a caoncentration near, but
above, the MOL (Table 1) and the other
concertrations should ocorrespand to the expected
range of concentrations foard in real samples or
should define the working range of the Photovac
system.

These aquecus standards can be stored up to 24 h,
if held in sealed vials with zero headspace as
de~Tibed in Section 9.2. If not o stored, the)
mist be discarded after 1 h.



7.2.2 Analyze each calibration standard according to
Section 10 amd Section 11. Tabulate the area
respanse or peak height against concentration for
each capaund and standard, and calculate response
factors (RF) for each campound using Equatjon 1.

Where:
&-Araaorpeakmightfortheparmtertobe
maasured.
cx-canent.mtimoftheparmnetartobe
measured.

If the RF value over the working range is a
constant. (<35% RSD), the RF can be assumed to be
irvariant and the average RF can be used for
calculations.

7.3 The working calibration curve or RF must be verified an
each working day by an initial calibration curve consisting
of 3 to 4 points and by the measurement of a check sample
throughout the day.

7.3.1 Prepare the check sample as described in Section
8.2.2.

7.3.2 Analyze the check sample according to the method
begiming in Section 10.

7.3.3 For each parameter, campare the response (Q) with
the corresponding calibration acceptance criteria
ford in Table 2. If the responses for all
parameters of interest fall within the designated
ranges, analysis of actual samples can begin, If
any individual Q falls ocutside the range, proceed
according to Section 7.3.4. (Note: Calibration
acceptance criteria found in Table 2 for 1,1
Dichlorvethylene not suitable for campariscn; use a
camparison of a previcus working calibration curve

to verify calibration acceptance.)

7.3.4 Report the test only for those parameters that
failed to meet the calibration acceptance criteria.
If the response for a parameter does not fall
within the range in this secand test, a new
calibration curve must be prepared for that
prrareter aonrding to Section 7.2 or 7.3,

8. Quality Omtrol

8.1 The fleld laboratory must meet the minimum 4
grrarized {n Table 2 wh!idt include an initial

A-4



9.

10.

demonstration of laboratory capability amd an ongoing
aml;;sis of spiked samples to evaluate and document data
quality.

8.1.1 Each day a water blank must be analyzed to
demonstrate that interferences from the analytical
system are under control.

8.1.2 ‘The field laboratory must demonstrate through the
analyses of quality control check standards that
the ocperation of measurement system is in control.

8.1.3 The field laboratory must maintained performance
records to document the quality of data.

8.2 To establish the ability to generate acceptable accuracy
and precision a quality control sample will be provided by
the U.5. Ewviramental Protection Agency.

8.2.1 The sample will be prepared and analyzed

according to procedures described in Section 10 and
Section 11.

8.2.2 The average recovery and standard deviation will be
calculated for each parameter.

8.2.3 The recovery and deviation will be campared with

acceptable criteria presented in Table 2 and Table
3, if the values are not within acceptable range

the procedure will be prepared util according
values are reported.

Sample Collection, Preservation, and Handling

$.1 Samples must be collected in glass vials having a total
volume of at least 25 mL. Fill the sample bottle
capletely and seal the bottle so that no air bubbles are
entering in it. Maintain the hermetic seal on the sample
until time of analysis.

9.2 All samples must be iced or refrigerated from the time of
ocollection until analysis.

9.3 All samples must be analyzed within 14 days of oollection.
Sample Preparation
10.1 Pour 25 ml of sample into a clean 40 mL VOA bottle.

10.2 Seal the bottle with screw tp cap, irvert a few times and
gstore inverted for cme hour.

10.3 Allow ane hour for equilibration, then remove 100 ml of

headspae us!ng ¢as tight syringe and inject into Photovac
Model 10A10,

A-5



11.

Gas Chromatography

11.1 Table 1 summarizes the recamended operating conditions for
the Photovac model 10A10. Included in this table are
retention times and MOL that can be achieved under these
conditions. Examples of the separations achieved by the
column described in Table 1 are shown in Figures 1 and 2.

11.2 Calibrate the system daily as described in Section 7.

11.3 Inject 100 ul of headspace of sarple or standard into the
gas chramatograph. Record the volume injected, and the
resulting peak size or peak height units.

11.4 Identify the parameters in the sample by camparing the
retention times of the peaks in the sample chroma
with those of the peaks in standard chromatographs. The
width of the retention time window used to make
identifications shauld be based upon measurements of actual
retention time variations of standards over the course of a
day.

11.5 If the response for a peak exceeds the working range of the

system, dilute the sample or decrease the sample size and
re-analyze.

11.6 If the measurement of the peak response is prevented by the
presence of interferences, sample or system clean-p is
recuired.

Calaulations
12.1 when a parameter has been identified the concentration will

be calaulated using the response factor (RF) determined in
Section 7.8.3 and Equation 2.

Equation 2:
Ooncentration [ug/L) = (A) (RF)

Where: )&-Areaorpeakheightforthepamtertobenaasured.

13.

12.2 Report results in ugy/L without correction for recovery
data.

Method Performance

The Method Detection Limit (MDL) is defined as the minimm
concentration of a substance that can be measured and reported
with 99% canfidence. The MDL actually achieved in a given

analysis will vary depending on instruent sensitivity and matrix
effots.

The data and data evaluations germrated to define the MOL are
included in Table 2, Table I anx! Attatoeent A,
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TABLE 1

Chromatographic Conditions and Method Detection Limits

Retention Time Method Detection Limit

Parameter {min) Lo/l
1,1-Dichlorcethylene 0.62 1.0 ppb
1,1,2-Trichloroethylene 3.32 1.0 ppb
1,1,2,2-Tetrachloroethylene  9.68 2.0 ppb

Column Condition: 1.5' SE-30 Support ard % occating unknown. Helium
carrier gas at 20 ml/min to establish Method Detection Limits. High
grade air at 20 ml/min in actual field use. Ambient temperature.

A-?




1,1-Dichlorosthylens

”""; “‘____——"—/
//,ﬂ___,:;:ZT:: .
L FIGURE 1
\ﬂ““- g Capourd Separation at 1 ppb Concentration
v '
]
f
L 1'1'2%im1m1“
i
|
i
]
.
|
[
INLITES | 449 (1 L U AP (AT
Ml M
(N ARLA TYI'E fik. AbEA
b 3 e Loer ¢ Foiwn
ML 19370 PV B & 18]
[N PR LS. 1 A | A - Y £
| 46 7 PANIF+07 SPE @ & A& 233
S £2186 PE I 8. 776
JRRE D ULS 35 T 1S U1 S L 9 _20
t 44 Fhg /el [ LR LAy
LS UHhuoe  PYlLb o 1LERY

106, AREAT 2 #4)GL4H?

M FACTOR:

1 vAgal +63



_ L — 1,1-Dichloroethylens
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TABRLE

2

Calibration Curve

a
Range f
Concentration RF 107

Parameter {a/L) fua/L)
1,1-bichlorcethylene* 1l 3.92 - 4. 77b
5 0.88 - 1.63°
10 4.16 - 9.80
20 11.8 = 13.6
1-20 0.88 - 13.6°
1,1,2-Trichloro- 1 3.19 - 5.06
ethylene
5 8.81 - 11.3
10 10.6 = 13.3
20 11.9 = 13.7
1420 3.19 - 13.79
1,1,2,2-Tetrachloro- 1 4.0 -18.7
ethylene
5 10.5 = 15.1
10 11.8 - 13.4
20 14.5 - 15.3
1-20  10.5 - 18.7°

RF = Respcnse Factor calculated using Equation 1

RFs x 10
Lua/L)

0.60
0.53

3.99

1.04

4.83
0.99
1.27
1.37
0.90
3.57
3.32
2.30
0.89
0.38

2.21

RFs = Standard Deviation of mmber measurements noted

RF = Mean response factor for measurements

a = Range of 3 measurements, except when noted differently

b = Range of 2 measurements
¢ = Rage of 9 mea~urements
d = Rarge of 12 measurements

R x 10°

4.35
1.26
6.98
12.4
6.93
4.33
10.6
11.9
12.8
9.79
16.3
12.7
12.4
14.8

14.1

* Data reported for 1,1 Dichloroethylene not suitable to verify

calibration acceptance criteria.
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TABLE 3

Method Aoccuracy and Precision as Functions
of Concentration

standard
Concen- Conoen-, Range _
tration tration of Q Q 0s Percent
Parameter  (ua/L) (ua/d) fua/n) (wadl) (ua/L) R
1,1-Dichloro- 2 2.6 1.65-2.38 2.07 0.38 -
ethylene a
8 - 6.0 - - 75
15 20.3 6.24-8.21 7.38 7.38 -
1,1,2-Trichloro~ 2 2.2 1.83-2.44  2.14 0.31 -
ethylene a
15 17.3 11.71-15.7 13.98 2.08 -
1,1,2,2-Tetra- 2 2.4 1.62-1.96 1.81 0.17 -
chlorcethylene a
15 24.1 11.18-15.78 13.50 2.30 -

“Q = Concentration measured in sample, in uwy/L
Qs = Standard deviation of three measuremerts
R = Spike recovery

a = 2 hour equilibration (Section 10.3)
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ATTACHMENT A

The purpose of this investigation was to determine if analytical data
obtained in the laboratory fram the Photovac Mcdel 10A10 shows a

positive correlation with analytical data abtained in the laboratory
from a purge and trap system. Additionally, method detection limits
(MDL) will be determined from data cbtained from the Photovac Model
10A10 for specified campounds. To demonstrate the correlation of data

from these two sources laboratory grade water will be fortified at
preselected levels with a methanclic solution of the analytes. The

resulting fortified water will be analyzed by both systems. Analyses
will be performed in triplicate to establish precision of the
measurements.

Five campounds listed below were selected for study:

1,

1,1-dichlorcethylene
1,1,1-trichloroethane
1,1,2-richloroethylene
1,1,2,2-tetrachloroethylene.

00000

Water samples fortified with methanclic solutions of the above

carpaurds the cancentration range of 0-20 prb were analyzed
in triplicate with both instruments.

Five ml. water samples were analyzed by purge and trap using Method
624.

The Photovac 10A10 accepts only gaseous samples. To accammcdate this
requirement, headspace samples were prepared for analysis as described
in the following paragraph.

Twenty-five ml. of fortified water was placed into a clean 40 ml. VoA
bottle. The bottle was sealed, imverted a few times and stored upside

down for one hour prior to analysis. After one of equilibration 100
ul. of headspace was removed using a gas tight syringe and injected
into the Photovac Model 10A10.

Blanks containing methanol equivalent to the volume of spike added
were also analyzed in triplicate.

Inst rument parameters are given below:
PURGE AND TRAP

Tekmar Liquid Sample Concertrator 18C-2
Tekmar Mcdel ALS Autamatic laboratory Sampler
Hewlett Packard Model 5880A Gas Chrumatograph
Tracor Model 70CA Hall Elec. Curd. Detector

Carrier: He @ 40 ml./min,



Analytical Oolumn: 8' x 1/8" 5S 1% SP 1000 an Cabopack B 60/80 mesh
Volume Purged: 5 ml. '

Temperature: 45° for 3 minutes

Program: g° per to 220°
Hold at 220" for 35 mimutes

Integrator: Hewlett Packard Model 3390A
PHOTOVAC 10A10

Carrier: He at 20 ml./min.*
ture: Amblent approximately (15-24°C)
Injection Volume: 100 ul Teflon
Analytical Colum: 1.5' SE~30 Support and § Coating unknown
Integrator: Hewlett Packard Model 3350A

The results indicate the Photovac showed good response for samples

greater than 1 to 2 prb of the chloroethylenes; however,
samples of the chlorvalkanes at 1000 ppb did not exhibit a measurable

response and the corresponding alkanes could not be identified.

Chramatograms generated during development of calibration curves and
method detection limits are included for reference.

*+ HKigh purity air was not available in-house and heliur was
et itutad as carrier.
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SDMS ADMINISTRATIVE RECORD

SITE NAME EAU CLAIRE MUNICIPAL WELL FIELD
DOCID # 88963
DESCRIPTION | TABLES
OF ITEM(S)
REASON WHY _ X ILLEGIBLE | or FORMAT
UNSCANNABLE OVERSIZED
DATE OF NONE
ITEM(S)
NO. OF ITEMS | 19
PHASE X __Remedial ___ Removal ____ Deletion Docket
Volume __ 10  of _14
X __ Original _ Update# _
0.U.
LOCATION Box # __ 2 Folder# _2

COMMENTS

FIGURES Al - A19
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AFPENDIX B

Procedures for Field Measurement of pH, Speacific
Conductance and Termperature of Water Samples




Field Measurement of pH in Mater

Scope and Application

This method {s applicable to samples of stormwater, surface water, water
supplies and groundwater with measurement occurring at the sampling Yocation.

Surmary of Method

The pH of water is determined using a portable, field pH meter with a temper-
sture-compensated combination electrode.

Apparatus

A) Hazzke Buchler pH Meter Stick
B) 100 m) disposable beakers

Reagents '

R) pH reference buffer solutions:

1) pH = "4.00 +.01
2) pHe= 7.00+.01
3) pH = 10.00 +.01

B) distilled water

Sample Handling and Preparation

Sample aliquots for pH measurement should be obtained directly from the
sampling point in 100 ml disposable beakers. Groundwater samples being
tested during well purging can be obtained from the pump discharge line.

Calibration

Calibrate the meter/electrode using two reference solutions that bracket
the expected pH of the sample. Reference solutions should be at roor
temperature. Immerse the electrode in pH 7.00 solution and adiust the
meter 2s needed. Remove and rinse the electrode and repeat using the
second buffer sclution. Repeat adjustments until readings are witkin
0.0% pH units of the reference values.

Procedure

Immerse the electrode in the water while qgently acitating. After about
one-half minute, record the pH reading to the nearest 0.05 units -- pro-
vided the meter readings are not fluctuating more than +0.03 units. Be
sure that temperature compensation has been provided for., Remove and
triec.stly rinst the electrode with distilled water. Repest the mesuse-
ment procedure until four readings have been obtained.



10.

11.

Interferences

Prolonged immersion of the electrode in turbid solutions can Yead to plugging
of the liquid jJunction and erratic meter readings. The electrode should be
cleaned by gently blotting with a lab tissue and rinsing with distilled water.

vYerification of Accuracy

Following the last of the four replicate measurements, immerse the rinsed
electrode in each of the reference buffer solutions used to calibrate the
meter/electrode prior to sample measurements. If the readings are not

within 0.05 units of the reference values, recalibrate the meter/electrode
and re-do the measurement of the sample just tested.

Assessment of Precision

Calculate the mean and standard deviation of the four replicate measure-
ments. 1f the standard Weviation is greater than 0.1 units, re-do the

measurement of the sample just tested including calibration and verifi-
cation.

Reporting

Report the average value of the replicate measurements to the nearest
0.1 units.



Field Measurement of Specific Conductance
and Temperature

Scope and Application

This method is applicable to samples of storamwater, surface water, water
supplies and groundwater with measurement occurring at the sampling point.

Summary of Method

The specific conductance and temperature of water is determined using a
portable, field conductivity meter having manual temperature compensation.

Apoaratus

A) YSI Model 33 S-C-T Meter with weighted probe
B) 100 m) disposable beakers

-

Reagents

A) 0.01 N KOl reference solution
B) distilled water

Sample Handling and Preparation

Sample aliquots for specific conductance and temperature should be obtained
directly from the sampiing point in 100 ml disposable beakers. Groundwater

samples being tested during well purging can be obtained from the pump dis-
charge line.

Calibration

Calibrate the thermometer in the probe against the thermometer in the field
Jaboratory. Readinos should be within + 1°C. (Calibrate the specific con-
ductance meter using the 0.01 N KC1 reference solution. The specific con-
ductance of this solution is 1413 umhos/cm at 25°C. Adjust the meter as
needed. Temperature calibration should be performed weekly. Specific
conductance calibration should be performed daily during the period of use.

Procedure

Check battery condition by turning selector dial to "Red Line". Adjust
meter as needed. Imrerse the probe in the bezker while gently agitating.
TJurn selector dial to "Temperature” and record tenperature to nearest 0.5°C.
Adjust manual temperature compensation dial to tempcrature of water. Turn
selector dial to "Conductivity" at the scale range appropriate to sample
conductance. Record specific conductance to three significant digits. Re-
move and thoroughly rinse the probe with distilled water. Peneat terpera-
ture and specific conductante measurements untyl four sets ot readings

have been obtained.



Assessment of Precision

Colculate the mean and standard duration of the four specific conductance
measurements. 1f the standard deviation is greater than 5% of the mean,
re-do the measurement of the sample just tested.

Reporting

Report the average values of the replicate measurements to the nearest 1°C
for temperature and to three significant digits for specific conductance.



Appendix D

Special Analytical Services Reguest Forms




7.5, Environmenlsi riglechion Agency | _

iWi Sample Nanagement Office SAS Rumber

> 3, Box 818, Alexandria, Virginis 2231}
P..ONE: (703) 557-2890 or FTS-557-2090

/ﬁ‘f’""“’/ % SPECIAL ANALYTICAL SERVICES
/ﬁ/r% , : Reglona! Request
y flad - § o

| l Regional Transmittal Telephone Request

A. EPA Region and Site Name:_ vy, Eau Claire Municipal Well Field
4 Regional Representative:  Frank Thomas or Dennis Wesolowski
C. Telephone Number: (312) _ 353-9087 or (312) 886-1971

[ . Date of Request: 19 February 1986

Nease provide below 8 description of your request for Special Analytical Services under
t ye ''ncontrolled Hazardous Waste Dumpsite Program. 1In order to most efficiently obtain
laby__.tory capability for your request, please address the following considerations, if
7 splicable. Incomplete or erroneous information may result in delay in the processing

« your request. Please conlinue response on additional sheets, or attach supplementary
information as needed.

Ceneral description of analytical service requested:_ See Attachment 1

2. _sefinition and number of work units involved (specify whether whole samples or

fractions; whether organics or inorganics; whether aqueous or soil and sediments;
and whether low, medium, or high concentration):

See Attachment 2

3. Purpose of analysis (specify whether Superfund (Remedial or Enforcement), RCRA,
NPDES, etc.):

Super Fund, Remedial

%, Estirated datels) of collection: Sec Attachrent 3

- —+
5, Fstircted detels) and method of sh?;"-&ni:____se_e Attachment -




Approximate number of days results required after lab recelpt of samples:

-

20 days

Analytica! protocol required (attach copy If other than 8 protocol currently used in
this program):

Method 601-Purceable lialocarbons, Federal Register, Vol. 49, Octcber 26, 1984. The

quantification shall be done by eitler external or internal standard methods described

in Method 601. The normal 5 ml purging volume may be increased to achieve detection

limits but should then remain constant throughout the study.

8. ‘special technical instructions (if outside protocol requirements, specify compound

names, CAS numbers, deteclion limits, etc.):
See Attachment 4

Analytical results reguired (if known, specify formatl for data sheets, QA/QC reports,
Chain-of-Custody documentation, etc.). If not completed, format of results will be

left 1o propram discretion.

k- X

See Attachrent 5 - S,

10. Other (use additional sheets or attach supplementary information, as needed):

*1. Nane of serpling/shipning contact: Jack Dusrde. v Lo, Wattma, L

Phone: (312)247-¢".
Poooos refars 20w coqeeon o Ve Semple Maraon o 0 T e el toin s L 2Ll ML eapess
rroreceinn of vour rennect frar emerial anztoticratl corvar e e Cuv...a



1. Data Requirements

Parameter: Detection Limit

Preclision Desired
(*% or Conc.)

1,1-Dich thene 0.10 ug/L Matrix spike duplicates
1,1-Dichloroethane 0.10 ug/L L are within +15% at 95%
cis-1,2-Dichlorocethene 0.10 ug/L confidence level. Matrix
trans-1,2-Dichloroethene 0.10 ug/L spike recovery should be
1,1, 1-Trichlorcethane 0.10 ug/L within 80 to 120%.
Trichloroethene 0.10 ug/L
1,1,2-Trichloroethane 0.10 ug/L
“Tetrachloroethene 0.10 ug/L

I . QC Reguirements .. attachrent 6

Audits Required Frequency of Audits

Limits* (% or Conc.)

t . *Action Required if Limits are Exceeded:

Retest samples - Contact Dennis Wesolowski




ATTACGHMENT 1

General Description of Analytical Services Requested

Analysis of halogenated volatile organic compounds (VOCs)

plus cis-1,2-Dichloroethene, as specified by EPA Method 601.

Eight VOCs are known to be present and are of special

interest (1,1-Dichlorcethene, 1,l-Dichloroethane, trans-l,2-
Dichlorcethene, cis-1,2-Dichlorovethene, 1,1, 1-Trichlorcethane,
Trichloroethene, 1,1,2-Trichloroethane and Tetrachloroethene) and have
specific QA obijectives as outlined in this Special Analytical
Services. Other VOC campouxds of Method 601 are not expected but must

be identified and quantified if detected using normal Method 601
criteria.



ATTACHMENT 2
pPefinition and Number of Work Units Involved

Approximately 191 groundwater and surface water samples will be
collected in two rounxds and analyzed for the above organic compourds.
The exact mumber of samples collected in the second rourd will be
contingent on the results of the first round. A breakdown of the
samples by matrix and round is provided in Table 1. All samples are

low concentration. A sumary of the existing VOC concentration data
is provided in Table 2.



TABLE 1

Summary of Sampling Program

Number of Samples

Media

Media Rourd 1 Round 2 Total
Groundwater 64 27 91
Surface Water 3 3 6
Field Blanks 28 10 38
Duplicates 14 10 24
Trip Blanks 14 10 24
Decontamination 6 2 8

Blanks

TOTAL 129 62 191



TABLE 2

MAXTMUM VOLATILE ORGANIC CONCENTRATIONS
DETECTED IN GROUNDWATER

Eau Claire Municipal Well Field and Vicinity
1982 - 1986

(micrograms per liter)

Well

Designation 1,1-DCA 1,1-DCE 1,2DCE PCE  1,1,1-TCA 1,1,2-TCA

EPA Bor C

MW Ol N.D -2 -2 -2 N.D. N.D
02A N.D. -2 -2 -2 N.D. N.D. q.
02B 1.0 =2 -2 -2 N.D. N.D. 4.9
Ozc 1-0 -2 -2 -2 NOD' N-Do 4-8
O3A 3.9 1.0 -2 -5 24 N.D. 7.2
03B 6.0 2.1 -2 -5 53 N.D 16
03C 6.6 2.9 -2 -5 52 N.D. 13
04 N-A- -2 -2 -2 N.A. NoA _2
05 N.A. =1 -1 4.9 N.A. N.A 3.7
06 N.A. =2 -2 -2 N.A. N.A. -2
07 N.A. -2 -2 =2 N.A. N.A, B.B
08 N.A. -2 -2 -2 N.A. N.A, -2
09 N.A. -1 -1 2.5 N.A, N.A. 3.5

N.D.: Analyzed but not detected

N.A.: Not analyzed

- prefix: Iless than value

Well Designation:

EPA: RIM monitoring well or soil boring

WINR: Wisconsin Department Natural Resources monitoring well
CEC: City of Eau Claire monitoring well

NPT: Na*ional Presto Industries monitoring well

Method of Analysis:
A: EPA Methaod 601

B: EPA Method 624
C: Phmoea B, portable 6C



MAXTMUM VOIATTIIE ORGANIC CONCENTRATIONS

TABLE 2 (Cort'd)

DETECTED IN GROUNDWATER

Eau Claire Municipal Well Field amd Vicinity
1982 - 1986

(micrograms per liter)

Desviq;!gtion 1,1-DCA 1,1-DCE 1,2DCE PCE

cech

MW 01 9.0 20.0 0.2 2.3
02 10.3 11.4 T 2.3
03 -0.2 -1.6 N.D. 1.1
04 -0.2 -1.6 N.D. 1.1
05 -0.2 =1.6 N.D. 4.5
06 3.7 5.7 N.D. 17.1
07 -0.2 ~l.6 N.D. 2.5
o8 -0.2 -1.6 N.D. 4.0

N.D.: Analyzed but not detected

N.A.: Not analyzed

- prefix: Less than value

Well Designation:

EPA: REM monitoring well or soil boring

1,1,1-TCA

188.0
158.0

0.2

0.2
40.7
0.1

0.1

1,1,2-TCA  TCE

- N.A. 31.6
N.A. 34.6
N.A, 0.e
N.A. 0.3
N.A. 1.6
N.A. 7.8
N.A. 0.3
N.A. 1.2

WINR: Wisconsin Department Natural Resources monitoring well

CEC: City of Eau Claire monitoring well

NPI: National Presto Industries monitoring well

Method of Analysis:

A: EPA Methad 601
B: EPA Method 624

C: Photovac(R} prrtahle GC



TARIE 2 (Comt'd)

MAXTMUM VOLATILE ORGANIC CONCENTRATIONS

DETECTED IN GROUNDWATER

1982 -~ 1986

Fau Claire Municipal Well Field and Vicinity

(micrograms per liter)

1,1,2-ICA TCE

1,1-DCE 1,2DCE  PCE 1,1-TCA

1-DCA

tion
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Analyzed but not detected
Not analyzed

Iess than value

- prefix:

N.D.:
N.A.¢

Well Designation:

ty of Eau Claire monitoring well

Naticnal Presto Industries monitoring well

REM monitoring well or soil boring
WINR: Wisconsin Department Natural Resuurces monitoring well

+ Ci

EPA:
CEC
NP1

Method of Analysis:

Pt orac(R) portabie GC

EFA Method 601
EPA Methcd 624

A
B:
c



TABIE 2 (Cont'd)

MARXIMIM VOIATILE ORGANIC CONCENTRATTONS
DETECTED IN GROUNDWATER

Eau Claire Minicipal Well Field and Vicinity
1982 - 1986

(micrograms per liter)

Well
Designation 1,1-DCA 1,1-DCE 1,2DCE FE 1,1,1-TCA 1,1,2-TCA TCE
MW 01 -1.0 -1.0 -6.1 -1.0 7.2 . N.A. =-1.0
03A 1.7 -1.0 -0.1 -1.0 1.4 N.A. -1.0
03B 4.3 -1.0 -0.1 =1.0 -1.0 N.A. -1.0
L
03C 3-4 -100 -001 ‘1-0 -100 N-A- -1-0
04 -1.0 -1.0 0.4 3.3 1.1 N.A. 1.4
06 360.0 36.0 10.0 17.0 1300.0 N.A. 1.0
A
N.D.: Analyzed but not detected
N.A.: Not analyzed

- prefix: Less than value
Well Designation:

EFA: REM monitoring well or soil boring

WDNR: Wisconsin Department Natural Resocurces monitoring well
CEC: City of Eau Claire monitoring well

NPT: National Presto Industries monitoring wl]

Method of Analysis:
A: EPA Method 601

B: EPA Method 624
C: I'wtovac(R) portable GC



ATTACHMENT 3
Estimated Dates of Collection and Shipment

The first round of water sampling will begin on 17 March 1986 and will
contimue through approximately 3 April 1986. The second round of
water sampling will begin on 28 April 1986 ard contirue until 8 May
1986. It is estimated that 5 to 10 samples will be collected daily
including Saturday (30 to 60 per week). The samples will be shipped
daily. Each daily shipment will include two (2) field blanks and one
(1) trip blank. In addition, two (2) decontamination blanks will be
submitted weekly.



1)

2)

3)

4)

5)

6}

7)

8)

9)

m'mam 4
Special Technical Instructions

GC equipped with a Hall Conductivity Detector will be used for
analysis. The primary and secondary chramatography columns of
Method 601 are recuired. Please note that cis-~ and trans-1,2-
Dichlorcethene coelute on the primary colum of method 601;

Second colum confirmation is recuired. The secondary column
shall be packed with N-Octane or Porisil € (100/120 mesh). GC/MS
may be used for confirmatory purposes when the campounds to be
confirmed are present in sufficient concentrations;

The Method Detection Limits (MDL) specified in Method 601 should
be achieved under the conditions of no sample interferences.
Sample interferences are not expected in most of the samples;

If dilution is required for any reason the sample must be rerun
at a dilution at least one-tenth (0.10) that of the dilution
factor used to bring the component on scale in order to achieve
the listed Method Detection Limits., It is anticipated that few
if any sample concentrations will be of a sufficient magnitude to
required dilution (see Attachment 2, Table 2);

All groundwater samples must be analyzed within 14 days of
collection. All surface water samples must be analyzed within 7
days of sample collection;

A larger sample volume (up to 25 ml) may be used to achieve the
Method Detection Limits but must be invariant during the study.
Surrogate concentrations should be adjusted proportionally to
sample volume.

Calculate and report percent recovery of three (3) surrogate
compounds that may be also used as internal standards. Response
for braomochloromethane, 2-bramo-l-chloropropane and
1,4-Dichlorobutane shall not vary by more than #10% on a daily
basis. If this tolerance is exceeded the sample must be
re-analyzed;

Laboratory must establish the MDL prior to each of the two (2)
sample rounds by running seven (7) aliquots of five times (5x)
the estimated method detection limit and calculating the actual
MDL as described in Appendix B of 40 CFR, Part 136, Octcber 26,
1984. All raw data pertaining to this calculation
{chramatograms, cuantitative reports, tabulated results) must be
submitted with analytical results;

Each sample will be subanitted 1n four (4) 40 m, vials.
Additional vials will be providad {f requested.



1)

2)

3)
4)

3)

ATTACHMENT 5
Analytical Results Required
Provide calibration curves, matrix spike and duplicate summary
tables, surrogate percent recovery summary and all chramatograms,
and quantification ard confirmation printouts;

If GC/MS is used for confirmation, all associated calibration and
sample spectra must be submitted;

Provide all calibration curves (0.5 to 10ppb range):

Provide response factor table for Internal Standard (I.S.) if
used;

Provide MDL study results per item 8 of Section 8 (Attachment 4).



2.

Audit Description

Calibration curve
check standards
(mid-point of
calibration
curve)

Matrix spike
duplicates (shall

include 8 compourds
of interest)

laboratory blanks

EPA reference
samples will be
provided by Region
V Quality Assurance

of Method 601 for
3 compounds

ATTACHMENT 6

Andits Required

Frequency of Audits its or Conc.

Tested at beginning of +15% recovery
run if calibration

curve not done and

at end of every sample

rnun if calibration curve

is performed

One per 10 samples or B0 to 120% recovery;

1 per set of samples spikes at 2 to 5
ug/L (higher if voC
concentration
higher). +15% RPD
(é 95% c.1.) of
duplicates

One per 10 samples or less than 0.10 uwg/L
at least 1 each analysis
set

One set of 2 per month +25% at true value

Every sample (2 ug/L) 80 to 120% recovery
for both external
ard internal
standards;





