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that were received on January 18, 1988 and which were discussed in
the meeting on PFebruary 10, 1988. As you are aware, numerous
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meeting to resolve the detailed technical issues.
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DRAFT WORK PLAN
REMEDIAL INVESTIGATION/FEASIBILITY STUDY
HAGEN FARM SITE,
DANE COUNTY, WISCONSIN

INTRODUCTION
This Work Plan presents the proposed activities for performing a Remedial
Investigation (RI) and Feasibility Study (FS)} at the Hagen Farm site near
Stoughton, Wisconsin. This Work Plan is a result of the Administrative Order
of Consent (AOC) and Statement of Work (SOW) that was signed by the U.S.
Environmental Protection Agency (U.S. EPA), Waste Management of Wisconsin,
Incorporated (WMWI} and Uniroyal Plastics Company, Incorporated, (Uniroyal)
which became effective September 14, 1987. The Wisconsin Department of
Natural Resources (WDNR) will also provide input into RI/FS documents and
activities.

This Work Plan has been prepared following the phased iterative approach
presented in the Hagen Farm SOW. Accordingly, the RI/FS tasks, subtasks and
activities are presented in the sequence in which they are to be performed and
have been renumbered. This format differs from that presented in the SOW.
Table 1 shows the numbering sequence used in this Work Plan and the
corresponding SOW task numbers. The sequence in which the RI/Fs tasks will be
performed 1s il1lustrated in Figure 1. A description of the phased iterative
approach is presented below.

The purpese of the RI is to determine the nature and extent of contamination
at the Hagen Farm site in order to support the activities of the FS. The
purpose of the FS is to develop and evaluate appropriate remedial action
alternatives based on the RI data and report. Personnel, materials, and
services required to perform the RI/FS will be provided by the PRPs identified
in the AOC.




TABLE 1
WORK PLAN TASK NUMBERS AND CORRESPONDING AOC/SOM TASK NUMBERS

Plans & Management Remedial Investigation Feasibility Study
Phase 1 Task 1 - Site Evaluation Report
Phase 11 Task 2 - Mork Plan
Preparation
Task 3 - Site Investigation
Task 4 - Site Investigation Analysis

Task § - Draft RI Report

Task 6 - Remedial Alternative
Screening

Task 7 - Alternatives Array
Document

Phase 111 Task 8 - Supplemental
Work Plan Preparation

Task 9 - Sugplemental Site Investigation
L Bench/Pilot Testing
Task 10 - Supplemental Site
Investi?ation Analysis

Task 11 - Final RI Report

Task 12 - Remedial Alternatives
Evaluation

Task 13 - Final FS Report

Task 14 - Community
Relations

Task 15 - Monthly
Operating Reports

MJIR/ip1/MJR
[jp]agﬂ2-71]

AOC/S0W

Task 1

Task 0

Task 2
Task 3
Task 5
Task 7

Task 9

Task O

.Task 2
Task 3
Task 5
Task 8
Task 9
Task 6

Task 5
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WMI'S PROPOSED REMEDIAL SELECTION PROCESS

IN ACCORDANCE WITH SARA
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The objectives of this RI/FS project, as required under the Superfund
Amendments and Reauthorizatfon Act (SARA), will be achieved using a phased
{terative approach. As {llustrated in Figure 1, RI activities will focus on
meeting the site specific data requirements of the FS remedial alternative
selection process. Provisions can be made at several points in the process to
collect additional data, 1f needed to fulfill FS requirements. For example,
1f additional data are needed for the cempletion of the Source
Characterization (Subtask 3.1) and the Migration Pathway Assessment (Subtask
3.2), then provisions can be made to collect these data during the
Supplemental Site Investigation (Task 9). Thus, the Remedial Alternative
Screening (Task 6) can present meaningful information teward the selection of
a final remedial aiternative(s) for the Hagen Farm site. Although this
approach differs somewhat from traditional approaches to RI/FS projects, it
will achieve the goals presented 1n SARA while minimizing the need to conduct
post-FS or supplemental RI/FS fnvestigations.

The planning documents for this project are presented in three volumes
complementary to each other. They include:

Volume 1 - Site Evaluation Report
Volume 2 - Work Plan
Volume 3 - Quality Assurance Project Plan

The Site Evaluation Report prepared for this site describes the site setting
and history, including studies performed to date, and identifies data needs
(see Phase I of Figure 1).

The specific tasks described in this Work Plan (Volume 2} have been grouped
into the following three categories:

» Plans and Management;
- Remedfal Investigation (RI): and
+ Feasibility Study (FS).
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PHASE II PLANS AND MANAGEMENT
Task 2 - Work Plan Preparation
This RI/FS Work Plan has been prepared for the Hagen Farm site to detail the
technical approach and schedule for the tasks described below. The schedule
(Appendix A) 1l1lustrates the implementation of tasks and submission of
deliverables to U.S. EPA and WDNR and activities following advance approval of
these deliverables. As an initial activity of Phase III, a Supplemental Work
Plan may be prepared to describe additional activities required for
performance of Phase IIT activities to gather to support the Final FS Report.
This Work Plan contains the following plans:

Health and Safety Plan
The Health and Safety Plan (Appendix B) has been prepared to address hazards

that the investigation activities may present to the investigation team and to
the surrounding community. The plan conforms to applicable regulatory
requirements and guidance, including U.S. EPA Standard Operating Safety
Guides, and details personnel responsibilities, protective equipment,
procedures and protocols, decontamination, training and medical surveillance.
The plan identifies problems or hazards that may be encountered and their
solutions. Procedures for protecting third parties, such as visitors or the
surrounding community, are also provided.

Endangerment Assessment Plan
An Endangerment Assessment Plan (Appendix C) has been developed for

quantitatively evaluating the risks posed by the Hagen Farm sfte under a no-
action alternative. The methodology presented in this plan conforms to the
Superfund Public Health Evaluation Manual (ICF, 1986).

Data Management Plan
A Data Management Plan {Appendix D) has been developed to document and track

investigation data and results. The plan identifies and estabiishes
laboratory and data documentation materials and procedures, project file
requirements, and project-related progress reporting procedures and documents.
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Volume 3 includes the following described plans which are part of the planning
documents for the Hagen Farm site RI/FS.

-

Sampling Plan
A Sampling Plan (Volume 3, Appendix A) that addresses data acquisition

activities for this Work Plan has been prepared. The Sampling Plan contains a
statement of sampling objectives, specification of equipment, analyses and
sample types, locations and frequency. The plan assesses specific hydrologic,
hydrogeologic, and air migration pathways using methods such as geologic
mapping, geophysics, field screening, drilling and well installation,
determination of groundwater flow and velocity estimates, and sampling. The
application of these methods is described for the initial subtasks of the Site
Investigation: Source Characterization and Migration Pathway Assessment (see
Figure 1). The activities proposed for Contaminant Characterization will be
described in Technical Memorandum No. 1, along with the summary results of
initial investigation activities. If needed, additional Source
Characterization and/or Migration Pathway Assessment Activities to be
performed as part of the Phase III RI will also be identified and described.

Quality Assurance Project Plan

A Quality Assurance Project Plan (QAPP) has been prepared in accordance with
current U.S, EPA guidance, and contains the Sampling Plan in Appendix A. The
QAPP specifies the amalytical methodologies and protocols to be used for the
Phase II activities in the site fnvestigation. The U.S. EPA Contract
Laboratory Program protocols will be followed for waste and contaminant
characterization analyses; however, unforeseeable circumstances may
necessitate the use of special analytical methods.

PHASE II SITE INVESTIGATION
Objectives and Scope
The Site Investigation (SI) will be implemented in two phases as shown on
Figure 1, the objectives of the Phase I SI are to:

+ Define and quantify the migration pathways;

» Determine the nature of the source:
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- Define the nature, extent and magnitude of the contamination.
* Preliminary assessment of risk.
The second phase of the SI will focus on:

+ Contamination activities regarding quantification of migration pathways,
nature of source and extent and magnitude of contamination.

- Specific data requirements of the applicable remedial technologies (in
pilot/bench testing)

« Specific data requirements of the EA

Descriptions of each for tasks are presented in the following sections, As
shown in Figure 1, the tasks will be performed in the phased, iteratjve
approach to allow initial RI tasks to fully support FS tasks.

Task 3,0 - Site Investigation

Investigations characterizing the site and its actual or potential hazard to
public health and the environment will be conducted. The investigations will
provide adequate technical data to support the development and evaluation of
remedial alternatives during the FS. Investigation activities will focus on
problem definition and data to support the screening of remedial technologies,
alternative development and screening, and detailed evaluation of
alternatives., Table 2, Site Investigatfon Activity Summary, presents the
anticipated field activities and the specific utilization of their results as
the RI/FS progresses.

The site investigation activities will follow the plans set forth under

Task 1. Protective measures for site personnel for each activity are
described in the Site Health and Safety Plan (Appendix B). Sample analyses
will be conducted at laboratories following EPA protocols, Chain-of-custody
procedures, as described in the Data Management Plan (Appendix D) and the QAPP
(Volume 3), will be followed. Sampling locations will be placed on the site
map established under Tasks 1 and 2.




TABLE 2

SITE INVESTIGATION ACTIVITY SUMMARY

Anticipated
subtask No. of
L. ubtas . tilizati Investigative
Activity No. Type bescription Results X 116:::10n Samples
seophysical
Investigation 3.1 1] E]ectronagqetic_and magnetometer surveys of the disposal area and Site diagrams with 1. Investigate potential bourdaries o
two potential disposal areas, performed on 2 ?rtd with 10 ft. anomalous areas between natural soils and waste materials.
centers, EM will measure electromagnetic field; magnetometer will narked
record total and vertical magnetic gradient readings. 2. Assess potential ferromagaretic
anomalies.
wil-Gas
urvey 3.1 FA A soil-gas survey will utilize 1rids on the disposal and potential Site diagram with 1. Investigate potential for concentrated 0
V4 disposal areas. Soil gases will be collected from shallow probes s0il YOC readings sources of YOCs.
and analyzed on site for volatile organic compounds (VOC) with a marked,
field gas chromatograph. 2. Examipe potential retention of VOCs in the
unsaturated zone.
nefuse
lorings KN | IM, LA Eight refuse borings will be performed in the disposal area and the  Soil boring logs, 1. Characterize the thickness and the type of 16 LA
2 Eotent1al disposal areas with hollow stem augers and continuous laboratory results fill cover and base materials.
. split spoon sampling from the surface, through £i11, and 3 ft. intc  for &% volatile
‘ base s0il. Split spoon samples will be classified in the field, residue, particle 2. Visually describe the profile of waste
Selected soil samples will be laboratory analyzed for particle size, size distribution, materials, including vertical extent of fill.
% volatile residue, and vertical permeability. and vertical
permeability. 3. Describe source materials for use in
Contaminant Characterization Subtask.
I eachate
ead Wells 3.1 IM, LA Up to eight leachate head wells will be instrumented in the refuse ¥ell construction 1. Evaluate head distribution within or next 8 LA [vgpor)
borings or, if no leachate or Iiauid is encountered, borings adjacent logs, liquid level to the fill area to delineate migration 8 LA (liguid)
to the fill area will be made and instrumented as water table wells. measurements, pathways.
Hydraulic head measurements will be measured in the wells, and lab resuits for
vapor and liquid samples will be collected for chemical analysis TCL and major 2. Screen for VOCs to assess source potential
{TCL and major anions; vapor samples for VOCs only}. anjon concentrations, for air release as a migration pathway.
lab results for vapor
YOC concentrations. 3. Evaluate source contamina.ion for refinement
of Contaminant Characteri:ation analytical
parameters.
3ils IM, LA Thirteen borings at 11 Tocations will be drilled with hollow stem Soil boring logs, 1. Characterize site soils “or migration pathway 15 LA (soil)

1aracterization

/

augers. p
Tocations accordin
classified in the

1

to SPT methods.
eld.

Split spoon soil samples will be collected at ten of these
Samples will be visuall
Selected samples will be analyzed

¥n the

Yaboratory for particle size distribution and % velatile residue,

lab analyses for
particle size
distribution and %
volatile residue.

evaluation, to determine potential contaminant
characterization routes,.




Subtask

Activity No. Type"

TABLE 2 (

SITE INVESTIGATION ACTIVITY SUMMARY

Description

Hydrogeelogic 3.2 IM, FA
y! ::% 9

Investigation

surface Mater/

sediments 3.2 1]
Investigation
Jeteoriogical 3.2 IN
Investigation

Evaluation of 3.3, 9.0 LA
Soil .

ontamination
érounduater

"uality
ssessaent

3.3 IN, 1A

ir 3.3 1A
aality
Evaluation

Nine water table wells and four piezoseters will be instrumented
at the soil boring locations, Screened auﬁers will be used during
drilling and water samples will be analyzed on site for pH
conductivity, and YOCs. Groundwater level measurements wiil be
made at new and existing wells. Single well hydraulic conductivity
tests will be performed at new weils,

Evidence of potential surface water movement will be investigated
by observation. Staff gauges will be installed and read at
four locations

Meteorological information will be collected by on site weather
instrumentation. .

Potentially investigate leachate potential or aeration potential
of fill area soils.

Collect groundwater level measurements and groundwater samples
from selected wells: apalyze samples for parameters determined by
Source Characterization Subtask.

Air sampling for YOC analysis will be performed over a single
24 hour period.

*IH = In situ measurement
FA = Field Analysis

114,07
JFK/farb/RCW
Carh.600-851)

LA = Laboratory Analysis

Resuylts

Utilization
of Data

Well construction
logs, field

vertical profiles

for pH, conductivity,
and ﬂts. groundwater
elevatfons, hydraulic
values.

Surface water tevel
elevations.

Ambient air
temperature, humidity,
barometric pressure,
wind speed and
direction readings,
air ¥OC concentrations.

Soil porosity,

Groundwater
elevations,
groundwater
concentrations of
selected chemical
parameters,

YOC concentrations
in ambient air at
upwind and downwind
locations.,

1.

1.

1.

Locate geological strata of potential
contaminant migration.

Estimate groundwater flow direction and
rate for contaminant characterization,

Estimate vertical extent of subsurface
contamination.

Estimate potential for contaminant migration
from the site by surface water/sediment route.

Estimate potential of a‘r for contaminant
characterization,

Evaluate remedial alternatives for the
Feasibility Study (FS).
determined

Evaluate extent of probiem for Remedial
Investigation [R]} report.

Supply data for the Endangerment
Assessment {EA).

Provide a basis for remedial alternative
screening for the FS.

Supply dispersion data 1o drive the €A,

Provide a basis for con:ideration of air
:;rigging as a remedial alternative in
e F3.

Anticipated
No. of
Investigative

Samples

13 LA (liquid
78 FA (Hauid)

4 M

4 IM

to be
determined

to be
determined

to be
determined
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A description of the investigations is presented below. These investigation
activities are specifically cross referenced in the following sections of the
QAPP (Volume 3).

« Section 3.4.1 - Project Objectives and Use of Data

» Table 2 - Sample Types and Estimated Sample Numbers

+ Table 4 - Summary of Data Gathering Activities and Assocfated Data
Quality Objectives .

» Appendix A fSamplfng Plan; - Section 3, Sampling Locatfons and Numbers

- Appendix A (Sampling Plan) - Section 5, Sampiing Equipment and
Procedures

Subtask 3.1 - Source Characterization

A sampiing and analysis program that characterizes the site’'s waste material
leachate will be conducted. Media analyzed will include 1iquids (leachate)
present within the landfi{11 and associated vapors.

The leachate and vapor samples collected under this subtask will be screened
for the U.S. EPA Target Compound List (TCL) compounds using[ﬁ?gh detection 4\
level techniques specified in the QAPP, Additional compounds that will be
analyzed will 1nclude tetrahydrofuran (THF) in the volatile organic screening
and the following indicator parameters for leachate treatability:

pH (field)
conductivity (fleld)
Alkalinity

Selected anions
Chloride

Sulfate

These analytical data will provide information on mobile waste const{tuents
and will serve as the data base for selecting the parameter list to be used in
Contaminant Characterization (Subtask 3.3). Specific source characterization
activities are described below,
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Prior to initiating source character{zation activities, an on-site
meteroiogical station will be established as part of Migration Pathway
Assessment (Subtask 3.2). Although this activity (3.2.1) is described under
Subtask 3.2, meterological data must be gathered. Source characterization
activities begin so that air quality sampling stations for contaminant
characterization (Subtask 3.3) can monitor ambient air quality under assumed
worst case conditions. It is assumed that penetrating the refuse area (Refuse
Borings, Activity 3.1.3) will correspond to the worst case condition for
ambient air quality.

Activity 3.1.1 Geophysical Investigation

Electromagnetic and magnetometer surveys of the disposal area (5.5 acres) and
the two areas identified as potential disposal areas (1.5 acres each) will be
performed.

Objectives:

« Locate anomalies suggestive of potential boundaries between natural
solls and waste materials.

+ Assess the potential disposal of ferromagnetic materials (e.g. roofing
tin) for the avoidance of these anomalies in the selection of boring
Tocatfons.

Description:
The survey will be laid out on a grid basis with 10 foot centers over the

three study areas. The survey grid will be tied into a sitewide tspegraphic
survey. Instrumentation will include a Geonics EM 31-D and an EGA recording
magnetometer. Total electromagnetic field will be recorded by the
magnetometer, Anggglies will be flagged and will be recorded on a copy of the
site map. Sample coiigztion or intrusive testing (e.g., refuse borings) will
not be performed as a part of this activity.

Detailed descriptions of the investigative methods are given in Section 5.1 of
the Sampling Plan (Appendix A of the QAPP)}. Equipment is described in
Appendices C-7 and C-8 and associated quality assurance/quality control
measurements are presenteq_in Section 5.1.c of the QAPP.
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Date Use:

Results of the geophysical investigation will be used to select locations for
refuse borings as a part of Source Characterization. The grids established as
a part of this activity will be the basis for selection of measurement points
for the soil-gas survey, which will be used for Source Characterjzation.

End Product:

Results of this activity will be piotted on site drawings to show areas of
elevated EN readings and geomagnetic anommifes. The site drawings and their
interpretation will be included in the description of Source Characterization
in Technical Memorandum No. 1. The geephysical data and interpretation will
ald in locating the refuse Boriﬂéﬁ; The U.S. EPA and the WDNR will be given
the opportunity for on-site input in selecting refuse boring locations. The
U.S. EPA and the WDNR will aiso review the geophysical data and interpretation
when 1t is submitted in Technical Memorandum No. 1. The agencies comments on
Technical Memorandum No. 1 will be addressed before these results are included
in the Draft RI Report (Task 5).

Activity 3.1.2 Sofl-Gas Survey
A soll-gas survey will be performed in the known f{11 and in the two suspected
fil1l areas.

Objectives:

+ Screen the areas for potential concentrated sources of volatile organic
compounds (VOCs).

+ Examine the potential retention of VOCs in the unsaturated zone.

Description:
Initial soil-gas sampling points will be located on the grid network laid out

as a part of the geophysical survey and will reflect the results of that
investigation. Additional soil-gas sampling locations will be selected based
on results from fnitial points. This activity will be a field survey of an
indicative nature only; gas samples will not be collected for off-site
laboratory analysis.

WARZYN
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The method to be used will involve driving a solid stainless steel pipe into
e 5. = Upon removal of the pipe, a collection
probe will be inserted in the hole, capped and vapors will be allowed to
collect in the hole. The vapors will be collected in a gas sampling vial and
tested in the field using a\Eortable gas chromatograph Additional locations
may be selected based on positive results from the initial soil gas survey
sampling points.

Sections 5.2 of the Sampling Plan (Appendix A of the QAPP) presents
1nformat1on regarding the sampling and equipment methodology.(’?;rget )

; and QA objectives for the analyses are given with the od
tion 1n Appendix D of the QAPP (Volume 3).

Data Use:

Results of the soil-gas survey will be used to assist in the siting of refuse
borings based on elevated concentrations of subsurface organic vapors. Soil-
gas readings will be compared with results of the geophysical investigation to
further characterize the waste depositional area. The results will also be
considered in the Remedial Alternatives Screening (Task FS) for the evaluation
of in-situ treatment processes.

End Product:

Results of the soil-gas survey will be p]otted on a site diagram showing
elevated readings for total organic vapors higher than background. Where
numerical values may be presented their fnterpretation will be qualitative
and will be used only for comparative purposes. The site diagram and
interpretation will be presented as a part of Source Characterization in
Technical Memorandum No. 1. The soil-gas survey results will be used to help
select refuse boring locations. The U.S. EPA and the WONR will be given the
opportunity for on-site input 1n selecting the refuse E;;?;g locations. The
U.S. EPA and the WONR will also review the soil-gas survey results and
interpretation of those results when Technical Memorandum No., 1 is submftted.
The agencfes' comments on Technical Memorandum No. 1 will be addressed before
it is incorporated into the Draft RI Report (Task 5).

WARZYN
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Activity 3.1.3: UiPe SN
Up to pEENSwasdmriags will be performed within the disposal area and the

potential disposal areas.

Objectives:

T
- Characterize the thickness and type of the f111 cover and to profile
waste materials, including the vertical extent of fill.

- Characterize the fill area base soils, including vertical permeabi]ity
and grain size.

Description:
tocation of refuse borings will depend on results of geophysical and soil-gas

surveys. As noted under Activitfes 3.1.1 and 3.1.2, the U.S. EPA and the WDNR
will have the opportunity to review proposed refuse boring locations on-site.
If soil gas measurements 1nd1cate regions of higher vapor concentration within
the fi11 area, these will be selected as sites for borings. Dritling will not
be attempted in areas having ferromagnetic anomalies as indicated by the &M
and magnetometer surveys. If results of geophysical and soil-gas surveys
indicate the fil1 is essentially uniform, locations will be selected to
provide uniform coverage of the fill areas. Bering locations will be
designated using the same grid as that used in the geophysical and soil-gas
surveys.

Refuse borings will be performed with 4 1/4-inch I.D. x 8 1/2-inch 0.D. hollow
stem augers. Continuous split spoon samples will be collected and visually
classified in the field. Boreholes will be completed to a depth of 15 feetxor
qulj 3 feet of visyally clean base material 1s eﬁEEEﬁfEFEET'FHTEﬁiV@r ts
greater, Split spoon samples will be described by ~ObSeTVATTON tmtire- field to
provide a visually based profile of the waste materfal. Samples of the cover
and the underlying sofl will be collected for analysis of grain size,
permeability and percent volatile organic residue., Dry boreholes will be
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grouted with a bentonite siurry or granular bentonite to the surface. If fill
material proves to be extremely porous and/or unstable, after the initial
boring, permanent casing will be advanced on succeeding boreholes. The casing
annulus would then be pressure filled with grout from the base upward
(Hall{burton grouting).

Leachate headwells (see Activity 3.1.4) will be installed in refuse borings
where saturated conditions are encountered within the fi11 materials, Before
installing the head well, the portion of the refuse boring that extends into
the base soils will be grouted. This procedure will reduce potential for
contaminant migration along the borehole annulus and into underlying soils.

Saturated and unsaturated cuttings from the refuse borings will be segregated
and placed in separate, lined lugger boxes. Composite samples will be
collected from each lugger box and tested for E.P. Toxjicity and flamability.
These testing data will be used to evaluate disposal options for the cuttings.

Data Use:

Resuits of the refuse borings will be used to provide a description of the
dispusal area, including its cover and base soils and the vertical extent of
the waste. Th15:1nformat1on will be used for Source Characterization and to

provide a partial basis for consideration of. Remedial Alternatives Screening
(Task 6).

Results of refuse borings will be presented as tables of chemical and physical
analytical results and as refuse boring logs. The information will be
presented as a part of Source Characterization 1n\{9chnica1 Memor 0. 1.
The U.S. EPA and WONR will review and comment of Technical Memorandum No. 1
before these results are included in the Draft RI Report.

Activity 3.1.4: Leachate Head Wells

- M uﬂq will be constructed in the known and
potential disposa} areas. Liquid head measurements will be taken, and vapor
and 1iquid samples will be collected and analyzed.
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Objectives:

« Locate and chemically character{ze 1iquids within the waste.

« Characterize organic vapors associated with the 1iquid waste, which may
have the potential for atmospheric releases.

- Investigate the relatfonship between leachate and groundwater levels at
the site.

Description:
Locations for up to 8 leachate head wells will be determined utilizing the

'"'~;esu1ts of the geophysical investigation, the soil-gas survey, and visual

abservations from refuse borings. Ligeid wiTNINEEWIMNAN waste material

"‘Qill be consideved lTeseae. If leachate is encountered within a refuse
" ‘boring, a leachate head well will be constructed within the boring. If no

leachate 1s observed, up to 8 groundwater weils wiil be tnstalled adfacent to
the f111 area and sampledy The U.S. EPA and the WONR will have the
opportunity to review, on-site, the proposed groundwater well locations. The
agencies' comments will be addressed hefore final locations are selected.

The refuse borings described under Activity 3.1.3 (Refuse Borings) will be
used to install leachate headwells at locations where the fill 1s saturated.
Wells will be constructed of 2-inch diameter threaded flush joint Schedule 80
PVC pipe rated NSF-NC by the National Sanitation Foundation with a 10-foot
screen with a slot size of 0.01 inch.

The locations and elevations of the leachate headwells will be surveyed by a
registered land surveyor. The liquid levels within each of the wells will be
determined at least four times during the site investigation and on a monthly
basis thereafter.

Leachate samples will be collected from each leachate headwell using a

il BNy batler) Approximately three to five casing volumes
of 11qu1d will be removed from the leachate head well, using the dedicated
bailer, before a sample is collected. Purged 1iquids will be collected and

-
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disposed of in the ff11 area at least 20 feet away from the leachate headwell.
The leachate sample will be collected with the dedicated bailer, A more
detailed description of sample collection and handling procedures is presented
in Section 5.4 of the Sampling Plan (Appendix A of the QAPP),

The leachate samples will be analyzed for the U.S. EPA Target Compound List
(TCL) compounds using high detection level techniques specified in the QAPP
(Volume 3). Addftional compounds will include tetrahydrofuran (THF) and the
following indicator parameters for leachate treatability:

pH (field) ( ) _ -,
conductivity (field “
Alkalinity LY
Selected anions ,LP}Lp

Chloride ' (]3
Sulfate

Head space vapor samples will be collected from ieachate head wills "

sampling pumps and vapee collaction tubes. Vapor samples will be ans¥yred for
TCL volatile organic compounds and THF for characterizing potential
atmospheric releases as addressed in the Endangerment Assesswment Plan
(Appendix C). Leachate samples will be collected using dedicated bailers for
TCL organic and inorganic parameters, and selected indicator parameters.

The sampling and analytical methodologies used in this activity are described
in detail 1n Section 5.4 of the Sampling Plan (Appendix A of the QAPP). The

quality assurance/qualfty control measurements associated with this activity

are also presented 1n the Quality Assurance Plan for analysis of VOCs in air

samples in Appendix D of the QAPP.

Data Use:

Data from the Teachate head well activity will be used to locate and measure
the distribution of 1iquid heads within the fill area to assist Migration
Pathway Assessmenf. Head space vapor sample results will be evaluated to
assess the source potential fq;;glg_zglgases as a Migration Pathway.
Analytical results will be used to refine analytical parameters for the
Contaminant Characterization (Subtask 3.3).

WARZYN

hod
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End Product:

Results of Teachate head well installation will be documented in refuse/soil
boring logs and well construction logs. Analytical results will be presented
for chemical analyses of the liquid and vapor fractions sampled from the
leachate head wells. Liquid level measurements will be presented on a
leachate head or a water table diagram of the fi11 area. Results wiil be
presented as part of the Source Characterization in Technical Memorandum No.
1. The U.S. EPA and WDNR will review and comment on these results before they
are incorporated into the Draft RI Report. Data and data analysis from this
activity will be used to further develop the scope of Subtask 3.3 (Contaminant
Characterization). The recommendations for additional activities in Subtask
3.3 will be presented 1n Technical Memorandum No. 1. The agencies comments on
these recommendations will be addressed before implementing Subtask 3.3.

Subtask 3.2 - Migration Pathway Assessment

A Migration Pathway Assessment will be conducted to evaluate pathways by which
potential contaminants could migrate in the environment. The assessment will
investigate the following activities.

Activity 3.2.1: Meteoroiogical Investigation
Cotlection of meteorological informatfon will be performed on-site.

Objectives:

+ Characterize the weather patterns at the site for the evaluation of air
as a migration pathway.

» Identify potential worst case conditions for air quality evaluation
(Activity 2.3.3).

Description:
A meteorological station will be set up prior to commencing Source

Characterization activities to collect periodic data concerning air
temperature, humidity, barometric pressure, wind speed, and wind direction.

WARZYN
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Date Use:

Alr sampling data will be used to evaluate air as a migratory pathway for
consideration in Cont%ﬁhment Characterization (Subtask 3.3). These data will
be used to define site-specific meteorological conditions, so that appropriate
locations for alr quality sampling may be selected. Meteorological data will
also be used in the site Endangerment Assessment (Task 5).

End Product:

Meterclogical results will be reduced to seasonal averages and presented in

tabular form and discussed as a part of Migration Pathway Assessment in

Technical Memorandum No. 1., The U.S. EPA and WONR will be given the

opportunity for review and comment on these results prior to their inclusion

in the Draft RI Report. Meterologfcal results will be used to establish

locations for air quality of ambient afr (see Activity 3.3.1) under *

Contaminant Characterization (Subtask 3.3). Since this air quality saipling *j
will be performed during the Refuse Borings (Activity 3.1.3), the U.S..EPA gpd 7
the WONR will be given tha opportunity on-site, to comment on the propesed agr -
quality sampling station locatiens before they are instrumented. The agencies
comments on meterological results and the proposed air quality sampling W,
locations will be addressed before initiating subsequent activities.

Activity 3.2.2: Seil Characterization
Thirteen soil-borings will be drilled at eleven locations (Drawing 13114-4),
to evaluate site stratigraphy.

Objectives:

+ Characterize the site soils to identify soil units through which
contaminant migration 1s most 11kely to occur

+ Measure the soi) properties controlling contaminant migration.

-

Description:
Sofl samples will be collected from ten boring locations listed in Table 3.

Soil stratigraphy description at one boring location (P-7B) and part of
another boring (P-12B) will be based on a prior investigation (Warzyn, 1982).
Two borings (MW-14 and MW-17) will not be sampled because they will be nested
with proposed deeper borings.

WARZYN



.. SUMMARY

Observation ﬁro osed Boring Proposed Screened
Well Number Dgpth (ft) Interval (ft)
P78/ 55 ( 50-5§
v o &

P- 60 8540 /
P-128 / A;gg
ey 70, 20-30

Vs 30 20-30

P-14A ifﬁ 60 s?;ji

. 4 v

Oz merld s s 40-50

-y )L 30-40

L L —

i

25 15-25

60 5 55-60

. et
‘IIIII’, / 15-25

OF PROPOSED OBSERVATION WELL
INSTALLATION PROGRAM

HAGEN FARM SITE

\Y

i

Screened
Auger Water Soil Sampling
anEIes Method
7 ) ED 0-55
k] ED 0-45; SPT 45-60
\-.___.__

SPT 0-60; RC 60-70

2 ED.

8 SPT |

b SPT‘
14 SPT 0-80; RC 80-90
1 ED

8 SPT 0-50; RC 50-60
8 SPT 0-50; RC 50-60

Soil Sanﬁ]es
for Analysis

Rationale for Well
Installation

Evaluate vertical flow component
2long eastern perimeter of main
fi11 area; complement soil boring
and well MN-7

Evaluate vertical flow component
along southern perimeter of main
fi11 area; complement s0il boring
and well Mw-12

Evaluate horizontal
ﬂroundwater flow direction
n northeastern portion of site

Evaluate horizontal and vertical
groundwater flow components in
northern portion of site

Evaluate horizontal and vertical
groundwater flow components in
northern portion of the site

Evaluate horizontal groundwater
flow direction between disposal area
and homes to the west

Evaluate horizontal groundwater
flow direction between disposal area
and homes to the west

Evaluate horizontal and vertical
flow congonents between disposal area
and Sundby and K-Way wells

Evaluate horizontal and vertical
flow comgonents between disposal area
and Sundby and K-Way wells

Evaluate horizontal groundwater flow
direction in eastern portion of site

WARZYN




Observation Proposed Boring
Well Number Depth (ft)
M¥-19 <iij55::>
m-20) 25
7
w21 i 30
/ . ra
i

TABLE 3 (Continued)

. Screened
Proposed Screened Auger Water Soil Sampling
Method

Interval (ft) amples

10-20 8 SPT 0-50; RC 50-60
15-25// 1 SPT
20-30 2 SPTY
,
TOTALS 78

SPT - Standard Penetration Test Soil Sampling

£0 - Earth Drill, No Soil Sampling

RC - Rock Core

Borings will be continued into bedrock at five locations to evaluate the complete profile of
five locations, the upper ten ft of rock will be cored and rock core samp

condition of the bedrock.

[ip1-400-44f]

\i,ff

les collected to eva?

Soi] Samples
for Analysis

Rationale for
Instaliation

15

lacial drift.

Evaluate horizontal
roundwater flow
irection in eastern

portion of site

Evaluate horizontal
?rounduater flow

n northern portion
{possibly upgradient)
of site

Evaluate horizontal
?roundwater flow

n northern portion
(gossib]y upgradient)
of site

At these

uate the physical

WARZYN
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In addition, the stratigraphy exposed in the sidewalls of the sand and gravel
pits located on the northern portions of the property, the Sundby excavation
and other Tocations will be ohserved and mapped, if appropriate. Description
of the bedding present in reconstructing the depositional history and in
evaluating migration pathways, at least for the near surface unsaturated zone.
Local gravel pit operators will be interviewed to obtain further information
on stratigraphy.

Each boring will be drilled using 4 1/4-inch I.D. x 8 1/2-inch 0.D. hollow
stem augers. Wash boring methods may be used if difficult drilling conditions
are encountered (e.g., stiff clays). When wash boring methods are used, the
borehole will be temporarily cased and completed using clear water obtafned
from the City of Stoughton. A sample of water for drilling will be analyzed
for the same CLP target compounds and indicator parameters as groundwater and
leachate samples prior to the drilling.

Where nested observation wells are planned, the shallower borings will not be
so11 sampled. At these boring locations, soil samples will be collected only
from the deeper boring at that location. $§il semples will be collected at .
2.5)ft intervals from ground serfece to g depth of 10 feet, and at 5 fest
intervals or major changes in siwatigrephy-between 10 ft and the bottom of t
boring. Rock core samples will be collected with NX rock coring drill tubes
continuously for 10 feet 1nto competent rock.

Soil samples will be collected with a split spoon sampler using ASTM Method D

1586. Soil samples will be field screened with a photoionization detector

(PID) or an organic vapor analyzer (OVA) to assess potential hazard to the

field personnel. Soil samples will be visually classified in the field by a
geologist or geotechnical engineer. Fourteen sof! samplégjare ant1c12§ted for
analysis for grain size distribution and percent volatile residue to assist in 'a
soil classification. Final soil boring logs will be prepared based on both

field observations and on soll testing and sample classification performed In

the soils laboratory. Soil samples not tested will be retained until the
completion of the RI/FS by Warzyn and then transferred to the custody of WMWI.

o oWt
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The investigative methods used in this Activity are described in detail in
Section 5.5 of the Sampling Plan (Appendix A of the QAPP). Level of QA effort
for field sampling 1s covered in Section 5.1.a of the QAPP. Level of QA
effort for individual analyses are given with methods descriptions in

Appendix D of the QAPP. The health and safety monitoring procedures are
presented in Appendix B of this Volume.

Data Use:
Site soils data will be used to evaluate stratigraphic factors which may
affect a subsurface migration pathway for consideration 1n Contaminant
Characterization Subtask 2.3. Results will alse be used to evaluate
contaminant attenuation properties of the soil for Remedial Alternative
Screening, {(Task 7).

e #
End Product:
Results of soils investigation will include soil boring logs and analytical
results of physical analyses. It is anticipated that geologic cross sections
and fence diagrams will be constructed to illustrate site stratigraphy.
Results will be summarized as a part of the Migration Pathway Assessment in
Technical Memorandum No. 1. The U.S. EPA and WDNR will be given the
opportunity for review and comment on this document prior to incorporation of
the results into the Draft RI Report.

Activity 3.2.3 Hydrogeologic Investigation :

The groundwater investigation will include the installation and use of water

level observation wells to supplement existing water level and piezometric
- TTT—

head data. -

—

Objectives:

» Delineate geological strata which serve as potential contaminant
migration pathways. -

+ Determine ground flow direction and hydraul1c conductivity of the
unconsolidated materials and bedrock.
T
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Description; 2
The soil borings performed under Activity/3+Z2.1/(Soils Characterization) will

be instrumented with groundwater observation wells. This includes nine water _

_table observation wells and four deeper piezometers (Table 2). Two new well
nwells ang o @ SEOTERETS

nests are proposed and two of the 13 proposed wells will supplement existing

wells to form two other nests. Existing’and proposed monitoring well

locations are shown on Drawing 13114-4.
—— ‘7‘—-\-_—_——_‘__________—___.__-‘—

Under this Activity, the monitoring wells will be used solely to collect
groundwater elevation data, Based on the review of data collected from
Subtask 3.1 {Source Characterization) and from Subtask 3.2,(Migrat1on Pathway
Assessment), however, certain monitoring wells installed under this activity
may be selected as sampling points for groundwater quality data under
Subtask 3.3 (Contaminant Characterization). Recommendations for including
these wells as sampling points under Subtask 3.3 will be made in Technical
Memorandum No. 1. In reviewing that document, the U.S. EPA and the WDNR will
review and comment on these recommended sampling points. Final selection of
the monitoring points for Subtask 3.3 will be made in cooperation with both
agencies. .

Soil borings in the saturated zone will be advanced with screened augers (See
Activity 3.2.1). Groundwater samples will be collected at 5-foot intervals
between the estimated water table surface and the bottom of each sampled
borehole. These water sampies will be analyzed on-site for volatile organic py{targz
compounds using a portable gas chromatograph, and for pH and conductivity. E%rt:;i
These results will be used to determine depths for pftezometer screens.

&¢~

Observation wells will be constructed of 2-inch inside diameter threaded flush
Joint schedule 40 PVC rated NSF-NC by the National Sanitation Foundation.
Deeper wells (greater than 100 ft) or wells in bedrock'w111 use Schedule 80
PVC pipe. The well screens will have a slot size of 0.01 in. The water table
wells will have 10-ft screens and piezometers will have 5-ft screens. Locking
.'..tul protactive mrﬂ] be installed at the surface and will extend to a

Voo

WARZYN
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. T STy T e B -
depth below the frost line (3¢5 feet’ heTow grade), FT'yp—*lca] uater table uel]
construction Hetails demomstrated:in Figuie 2.. The-wells.will be, developed

after installation in dccordance with NR:14i gu1deifnes..-ﬁe11$,hi11 be -
developed by first “surging” the fnstaliatfon with a bafler and- then removing
up to 10 casing volumes using a bailer or pump. . Purged water will be

discharged on the ground at least 20 feet away from the well fnstallations.

Groundwater level measurements will be ubtafired at exiSting and proposed:wells
at least four times during the Migration Pathway Assessment and on a monthly
basis thereafter, Extsting wells for which construction details .can be -..
developed will be included in the water level ‘surveys. - Existing and new-wells
used for water leve! measurements will be clearly marked with the approprdate

we11 number on the outer casing. Hydrdulic conduct vty testing of . the new

wells and selected ex1st1ng wells will be ‘performed: fo?]owing observat1on we]T

installation. ~ In-situ s1ng1e well hydrau11c conductivity tcsts will be,
performed to assess hydraulic conduct1v1ty and groundwater flow rates.

A detafiled description of ufield measurements and sampling activities N
associated with th1s’Act1v1ty +s glven in Section 506 afithe- SaMp}tng P1an

(Append1x Aidfthe QAPP). Methods deScriptions and -level -of QA .effort  for

field measurement of. groundwater pH-and. spec!fic conduetance are’ given.in ,;_JI‘

Appendices C-1 and C-2 of the QAPP, Leve} ‘of QA effort for sampled. eollected
for othér analyses are given with approprfate CLP protoco!l documents for. CLP
protbcol analyses and in Appendix D for screening of VOCs using a field GC.

Do ; i . T

Data Useg' ‘, SR SR, : e .
Results from Activity 3?2¢3ﬂnil1 be used to- evaluate groundwater1as a
potentia)l migration pathway.: It is anticipated that water level and - -
p1ezametr1qﬁdata wiT1 benpreseﬂted in.a tabw¥ar ‘ferm and used to. constnuct '
water table audl$¥aw pﬁtbfmaps. Water levels and calculated esthates of
hydrau]1c conduCtivity “will also be.presénted‘on plan view flow nets.
Groundwater flow rates will atso be calculated and discussed. This
‘information will be presented:dn Techniral Hnmorandum Ne: 1 along with, - 'wa?l,
'recommendations for locations and construct1on of groundwater quality samp]ing

[



WELL CAP

PROTECTOR CASING WITH

NN
N

. —— Y
K2 TOP LOCKED

GROUND SURFACE
™~ GRANULAR BENTONITE OR CEMENT

(3 TO 5 FEET)

2 IN SCHEDULE 40 PVC

WELL CASING

BENTONITE SLURRY

-

2 FT. MIN.

. i/—— S FT. BENTONITE PELLETS

2 FT. MIN,

| <

10 FT. SCHEDULE 40 PVC

SCREEN (2 IN. 1.D.]

COLLAPSED FORMATION/

TN

#30 FLINT SAND

FIGURE 2

TYPICAL VATER TABLE (SHALLOV)} WELL
WARLZYN :

DWW ALH | aPP'DTIFK

DATE 3-1F-- &%

13114-A6 l l i i i SITE,_.




April 6, 1988 -20- 13114.02

points. If sufficient data are gathered, a preliminary groundwater flow model
may be prepared. Output from the model may be used to locate where water
quality sampling points for use in Subtask 3.3 (Contaminant Characterization).
The data from Activity 3.2.3 wiil be used in the screening process for
remedial alternatives (Task 6).

End Product:

Results of groundwater investigation activities will generate well
construction logs to complement soil boring logs included in the soil
investigation. Chemical analyses of groundwater samples analyzed in the field
will be presented in tabular form. Groundwater elevations will be presented
on a site groundwater table diagram. Results will be included as a part of
the Migration Pathway Assessment in Technical Memorandum No. 1. The U.S. EPA
and WONR will be given the opportunity to review and comment on these results
before they are incorporated into the Draft RI Report. The data and analysis
(e.g., the groundwater flow model) will be used to determine groundwater
quality monitoring well locations for use under Subtask 3.3 (Contaminant
Characterization). These suggested locations will be presented in Technical
Memorandum No. 1. The U.S. EPA and the WDNR will have the opportunfty to
comment on the suggested water quality monitoring locations and the agencies
comments will be addressed before these sampling points are installed.

Activity 3.2.4 Surface Water/Sediment Investigation
Drainage patterns and runoff characteristics will be evaluated for potential
surface water and erosional transport.

Objective:

« Evaluate potential pathways of surficial contaminant migration.

Description:
A site inspection will be performed to determine surface water drainage

directions. Staff gauges will be installed in the pond located in the
northeast corner of the site and in several off-site locations (Drawing
13114-4). sStaff gauge level reading will be obtained during each round of
groundwater level measurements.



April 6, 1988 -21- 13114.02

Date Use:

Field observations and correlation of staff gauge readings with groundwater
conditions will be used to evaluate the potential for surface water or
sediment transport as a potentfal migratory pathway and to select appropriate
surface water and sediment sampling locations.

End Product:

Surface water elevations will be plotted on the site water table diagram.
Results and discussion of the potential for this route as a migratory pathway
will be presented in Technical Memorandum No. 1. Recommendations will be made
for locations of additional sampling or investigation as necessary. The U.S.
EPA and WDNR will be given the opportunity for review and comment on these
results and recommendations prior to their inclusion in the Draft RI Report.

Technical Memorandum No. 1

Technical Memorandum No. 1 will be prepared following completion of the Source
Characterization and Migration Pathway Assessment (see Figure 1) activities.
This Technical Memorandum will contains sufficient data and data analysis to
support recommendations for future activities made within the document. This
memorandum will summarize the findings of these activities and may recommend
chemical parameters, or classes of parameters, appropriate for subsequent
contaminant characterization studfes. It will also contain recommendations
for the location and design of monitoring stations and media to be used during
the Contaminant Characterization (Subtask 3.3 - Figure 1). Technical
Memorandum No. 1 may also contain additional Source Characterization and/or
Migration Pathway Assessment data requirements to be addressed in the Phase
TIT RI.

Technical Memorandum No., 1 will be written in modular form so that it can be
readily incorporated into the RI report. Technical Memorandum No. 1 will be
distributed as specified in the AOC, Part X. Five copies each will be
submitted to the U.S. EPA Remedial Project Manager, the WDNR Project
Coordinator, and the Respondent Project Coordinator. U.S. EPA and WDNR
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comments on the existing data analysis and future activities will be
addressed. The included comments and final recommendations in Technical
Memorandum No. 1 will be incorporated into the Draft RI Report.

Subtask 3.3 - Contaminant Characterization

Data generated from the Migration Pathway Assessment and Source
Characterization will be used to design an environmental sampling and analysis
program that will be carried out under Subtask 3.3 (Contaminant
Characterization). The scope of the environmental sampling and analysis will
be defined in Technical Memorandum No. 1. The objective of this program is to
evaluate the extent and magnitude of contaminant migration along the pathways
of concern at the Hagen Farm site.

Technical Memorandum No. 1, in addition to presenting the results of the
Source Characterization and Migration Pathway Assessments, will present plans
and QA/QC requirements for Contaminant Characterizatfon activities. Selection
of specific activities will be based on the results of the Source
Characterization and Migration Pathway Assessment. Air quality sampling
stations (Activity 3.3.1), however, were established prior to initiating the
refuse borings (Activity 3.1.3) so that "worst case” ambient air conditions
would be monitored. Monitoring points will be installed in each medium
previously identified as a potential migration pathway. As noted earlier,
this monitoring network may incorporate several of the water level observation
locations and/or staff gauges installed during the Migration Pathway
Assessment,

The analytical parameter list used in this subtask will be based on the data
collected during the Source Characterization. The selection of parameters or
classes of parameters {i.e., volatile organics, metals, PCBs/pesticides, etc.)
will be based upon their presence at the source, their estimated
concentrations, persistence, and mobility within the most 1ikely migration
pathway(s). Provisions will be made for conducting full TCL analyses at those
monitoring stations where there 1s a reasonable anticipation of detecting a
complex contaminant profile. However based on existing knowledge of the site
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contamination, 1t 1s anticipated that the first round of sampling will be
restricted to volatile organic compounds and {norganic parameters (metals,
anions, catfons). Samples will be collected, handled and analyzed in
accordance with the protocols and procedures described in the site Sampling
and Quality Assurance Project Plans.,

Potential specific activities of Contaminant Characterization are described
below. Numbers of samples and detailed activity descriptions cannot be
presented at this time. These activities, and estimated numbers of samples
and types of samples are included in summary form in Table 1.

Activity 3.3.1: Air Quality Evaluation

Air sampling for quantifying volatile organic compound concentrations under
assumed worst case conditions, projected from meteorological data collected
under the Meteorological Investigation (Activity 3.2.1). It 1s assumed that
the "worst case® conditions will occur when source characterization activitfes
penetrate the fill material.

Objectives:

- Characterize organic compound concentrations in ambient air under
assumed worst case conditions.

- Supply air dispersion data for consideration in the EA.

« Provide a data base for evaluating air stripping techniques in the
Remedial Alternatives Screening Task of the EA.

Description:
Ambient air sampling will be performed at the site perimeter at one upwind and

three qﬁﬁﬁiTnd“Tucat#ens, The upwind and central downwind locations will be
on anraxis—oi—wind\i1ow. “The two rema1n1ng downwind stations will be Tocated
on an axisauigﬂ%}heg_ggi_g‘statjon and will be situated approximately 30
degrees normal to w1nd f1ow direction.

\{-\‘)
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Since wind flow direction will be determined under Activity 3.2.1
(Meteorological Investigation), exact site locations will be specified in
Technical Memorandum No. 1.

. —
L ————

A

Air sampling for VOC analysis will be performed during a single, 24 hour
period. The samples will be collected with personal sampling pumps and
Tenax/Tenax-charcoal collection tubes. The 24 hour collection period will be
selected so that assumed worst case (e.g., high temperature and low wind)

conditions would be monitored.

Data Use:
Afr VOC analytical data will be uti{lized in the EA, These data may also be
used to evaluate air stripping technologies in the FS (Task 7 - Figure 1).

End Product:

Results of this activity would be presented in Technical Memorandum No. 2.

The U.S. EPA and WDNR would have the opportunity to review and comment on this
memorandum prior to its fnclusfon in the Oraft RI Report.

Activity 3.3.2: Evaluation of Soils Contamination
Sails in the vicinity of the disposal area may be sampled and analyzed for
selected chemical parameters.

Objective:

+ Gather data to assist in screening remedial alternatives for the
Feasibility Study.

Description: .
Based on the current understanding of the Hagen Farm site characteristics,

sofls are not anticipated to be a contaminant migration pathway. The f{i11 {s
below grade and, therefore, there is a lower potential for erosion to move
potentially contaminated soils. Also, given the fact that the fi1l area is
relatively flat, precipitation falling on the area will almost exclusively
exfilterate through the bottom of the fill. Furthermore, existing 1nformation
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indicates that the soils at the Hagen Farm site are predominately coarse
grained (e.g., sand). Coarse grained soils typically have a lower attenutive.
capacity. Therefore, it 1s less than likely the soils at the Hagen Farm site
would retain substantial concentrations of contaminants. If fine grained
soils are encountered during the Migration Pathway Assessment (Subtask 3.2)
and field screening suggests that these soils contain contaminants, then
provisions will be made to collect and chemically analyze these soils in the
Supplemental Sfte Investigation (Phase III}.

Soils on-site may be collected for analysis at porosity, permeability and
grain-size to evaluate the potential/leachate movement and potential for using
sofl aeration/vacuum extraction as a remedial alternative in the FS.

Data Use:
Results will be used to assist in Remedial Alternatives Screening (Task 6).

End Product:

Results of soil porosity tests will be included in Technical Memorandum No. 2,
The U.S. EPA and WDNR will have the opportunity for review and comment on
these results. Agencies comments will be addressed before these results are
included in the Draft RI Report.

Activity 3.3.3: Groundwater Quality Assessment
Groundwater quality and hydrogeological characteristics may be investigated at
selected locations.

Objectives:

+ Evaluate the extent and migration of groundwater contamination in the
vicinity of the site.
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Description:

The probable groundwater migration pathways will be delineated in Technical
Memorandum No. 1. These results will be used to determine where groundwater
quality monitoring wells should be sampled to provide a characterization of
contaminant transport from the site via groundwater, If, as expected,
additional well locations are deemed necessary, those monitoring wells will be
installed as a part of this activity. A list of analytical parameters will be
developed from the results of the Source Characterization (Subtask 3.1), as
presented in Technical MemOfgggym_No. 1. Groundwater flow characterization
will be performed by continuing thevgroundwater level measurement surveys
initfated under the Migration Pathway Assessment (Subtask 3.2).

Data Use:

Results of this activity will be used to evaluate petential contaminant
migration from the site by groundwater. Results will also be considered in
Remedial Alternative Screening (Task 6) and the Preliminary Endangerment
Assessment (Subtask 3.3). T

End Product:

Results of the groundwater investigation will be presented as maps of
groundwater elevation and tabular summaries of concentrations of selected
parameters. Results will be 1ncluded in Technical Memorandum No. 2. The U.S.
EPA and WDNR will be given the opportunity for review and comment on this
document prior to 1ts inclusion into the Draft RI Report.

Technical Memorandum No. 2

Technical Memorandum No. 2 will be prepared at the conclusion of Contaminant
Characterization (Subtask 3.3}. This short report will address the magnitude
and extent of contamination from the site. This memorandum, i1ike Technical
Memorandum No. 1, will be written in a modular format so that 1t can be
readily incorporated into the RI report. The U.S. EPA and WONR wil! review
and comment on Technical Memorandum No. 2 and the recommendations for further
study.
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If Technical Memorandum Mo. 2 of the Phase II Site Investigatfon fdentifies
the need for additional Contaminant Characterization, that activity will be
addressed in the Supplemental Work Plan (Task 8) for the Phase III,
Supplemental Site Investigation (Task 9). Agency review comments will be
incorporated during the preparation of the Supplemental Work Plan.

Task 4.0 - Site Investigation Analysis

A Quality Assurance Evaluation and Data Sufficiency Analysi{s will be performed
under this task to determine {f the data cellected under Task 3 are sufficient
and of the quality necessary to support the performance of an Endangerment
Assessment and the FS. The Preliminary Endangerment Assessment will also be
performed under this task. A groundwater model will be adopted for the site
based on the Task 3 data collection for consideration of groundwater treatment
as a remedial alternative of the FS.

Subtask 4.1 - Quality Assurance Evaluation

The objective of this subtask 1s to determine whether RI Site Investigation
data are of sufficient quantity and quaiity to support the Endangerment
Assessment and the Phase II Draft FS (see Figure 1). The QA/QC evaluation
will determine if the data have met the requirements of the QAPP and will
include an analysis such as exempiified for organics by U.S. EPA's Laboratory
Data Validation Functional Guidelines (R-582-5-5-01). Once the data
validation step has been completed, the sufficiency review will evaluate
whether the data will meet the RI objectives.

These evaluations will be discussed and summarized in Technical Memorandum
No. 3. This technical memorandum will be submitted with the appropriate
number of copies to the Project Coordinators listed in Section X of the AQC.
Agency review comments on the technical memorandum will be considered in the
design of supplemental site investigation activities (Task 8) and the
preparation of the Draft RI Report (Task 5).
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Subtask 4,2 - Data Sufficiency Analysis

An analysis and summary of site investigations and their results will be
prepared. The results and data from site investigations will be organized and
presented so that the relatfonships between the site investigations for each
medfum are apparent. A summary will be prepared that describes the
quantities, concentrations, and environmental distributfon of specific
chemicals at the site and ambient levels around the site. The number,
locations and types of nearby receptors will be identified. Activities and
pathways that may result in actual or potential threats to public health,
welfare or the environment presented by the no-action alternative will be
described.

Subtask 4.3 - Preliminary Endangerment Assessment

An Endangerment Assessment will be performed with the objective of providing
insight into the probability and magnitude of potential harm to public health
and the environment, by release of hazardous materials from the site. In
general, this objective will be addressed by assessing the following key
components:

» Contaminant Identification
- Exposure Assessment
» Toxicity Assessment
- Risk Characterization
The evaluation will be performed according to the procedures presented in the

Superfund Public Kealth Evaluation Handbook (ICF, 1986).

Data and information from the Preliminary Endangerment Assessment will be
reflected in the remedial response objectives and will be used to aid in
screening various alternatives, The Endangerment Assessment will be submitted
as part of the Preliminary RI Report (Task 5). Recommendations for further
study, as required, to complete the EA for the Draft RI Report will be
presented in Technical Memorandum No. 3.
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Technical Memorandum No. 3

Technical Memorandum No. 3 will be prepared at the conclusion of Task 4 (Site
Investigation Analysis). This short report will summarize the findings of
Subtask 4.1 (Quality Assurance Evaluation) and Subtask 4.2 (Data Sufficiency
Analysis). If the data do not meet the QAPP's Data Quality Objectives, then
recommendations for meeting those objectives will be made.

Technical Memorandum No. 3 will also contain a Preliminary Endangerment
Assessment (EA). The Preliminary EA will identify migration pathways

(Subtask 3.2) and assess their completeness. The Preliminary EA will also
qualitatively {dentify the population at risk, 1ist contaminants identified at
the site and summarize the available toxicity information on the identified
contaminants. Recommendations for further analysis will be made, if
necessary.

Technical Memorandum No. 3 will be submitted to and reviewed by the U.S. EPA
and the WDNR. Agency review comments will be taken into account when the
Phase III Supplemental Site Investigation (Task 8) s prepared.

This task will begin following the issuance of the Alternatives Array Document
(Task 7). The Work Plan and QAPP documents prepared under Phase II (see
Figure 1) will be amended and supplemented to meet data needs identified 1n
the Draft RI report, which will contain the Preliminary EA and in the
Alternatives Array Document to support completion of the FS under Phase III.

Task 5 - Draft Remedial Investigation Report

Following the completion of the Agencies review of Technical Memorandum No. 3,
a Draft Remedial Investigation Report will be prepared as specified in Section
X of the AOC. The report will characterize the contaminant source(s) (Subtask
3.1}, identify probable migration pathways (Subtask 3.2), and evaluate the
extent and magnitude of the potential contamination within those pathways
(Subtask 3.3). The report will also present the findings of the Preliminary
Endangerment Assessment (Subtask 4.3). Results of the Quality Assurance
Evaluation (Subtask 4.1) and the Data Sufficiency Analysis (Subtask 4.2) will
also be presented.
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The Draft Remedial Investigation Report will also recommend future
investigation, as necessary, to meet the quality assurance goals and to
complete the Endangerment Assessment.

The agencies comments on the draft report will be incorporated into a draft
final report, which will be resubmitted to the Project Coordinators.

PHASE II FEASIBILITY STUDY

Objectives and Scope

The Phase II FS will present a screening of remedfal alternatives for the
site. A supplemental RI investigation and/or bench/pilot studies will be
performed as part of the Phase II RI to present data for the remedial
alternatives screenfng (see Table 1 and Figure 1). The purpose of the Phase
II FS for the Hagen Farm site is to develop alternative remedial actions,
based upon the results of the RI, which will mitigate unacceptable impacts to
public health and welfare and the environment. The following sections
describe preparation of the FS on a task basis.

‘%erformance of the RI/FS will follow the phased, 1terative approach, as shown
in Figure 1. The FS will address Section 121 of SARA; revisions to the NCP
and USEPA FS Guidance.

The initial screening of remedial alternatives will be performed in the

Phase II FS, so that data requirements for the Phase III FS can be met
according to the phased, iterative approach shown in Figure 1. The Phase III
Supplemental Work Plan will present the data requirements and the means of
fulfilling them by Phase III RI activities. The intent and purpose of each of
the FS tasks ts outlined in the following sections. The schedule for each of
these tasks is presented in Appendix A,

Task 6 - Remedial Alternatives Screening
This task constitutes the first stage of the FS and is comprised of four

interrelated subtasks. The objective of this task is to develop and evaluate
remedial alternatives for additional screening and evaluation. The results of
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the Preliminary Endangerment Assessment will be considered throughout this
evaluation process.

Subtask 6.1 - Preliminary Remedial Technologies

A master 1ist of potentially feasible technologies will be developed. The
1ist will include both appropriate on-site and off-site technologies,
depending on the magnitude of the problem identified during the Phase II Site
Investigation. The technologies will be screened based on:

- Site conditions;
+ Waste characteristics;
- Technology limitations; and

« The potential for reduction in toxicity, mobility or volume (Section
121 of SARA).

Emerging technologies that are being evaluated through U.S. EPA's SITE program
will also be evaluated, if that information 1s available prior to initiating
this task. The results of this task will be summarized in a preliminary
technical memorandum, which will be submitted to the PRP's Project Manager.
Based on the PRP's comments, Warzyn will provide within fourteen calendar
days, a revised technical memorandum to the PRP's Project Manager. Five
copies of the technical memorandum will be submitted in draft form by the
PRP's Project Manager to the U.S. EPA Remedial Project Manager and the
Wisconsin DNR Project Coordinator.

Subtask 6.2 - Development of Alternatives

Based on the results of the RI and consideration of preliminary remedial
technologies (Subtask 6.1), a 1imited number of alternatives will be developed
which meet the objectives established for the response.
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Activity 6.2.1
Establishment of Remedial Response Objectives

Site-specific objectives for the response will be established. These
objectives will be based on public health and environmental concerns for the
Hagen Farm site, the description of the current situation, information
gathered during the RI, Section 300.68 of the National Contingency Plan (NCP),
U.S. EPA's interim guidance documents, and the requirements of other
applicable U.S. EPA, Federal, and Wisconsin environmental standards, guidance
and advisories as defined under Section 121 of SARA. Preliminary cleanup
objectives will be developed under formal consultation with the PRP's, the
U.S. EPA and the WDNR.

Activity 6,2.2 Alternative Remedial Actions

Combinations of identified technologies will be assembled into alternative
remedial actions. To the extent it is both feasible and appropriate,
alternatives will be assembled into a comprehensive, site-specific remedial
action approach. Alternatives that will be developed will include the
following:

+ Treatment alternatives for source control that eliminate the need for
Tong-term management (including monitoring); and

- Alternatives Involving treatment as a principal element to reduce the
toxicity, mobility, or volume of waste.

Activity 6,2.3 Additional Alternatjves
At Teast two additional alternatives will be developed, including the

following:

+ An alternative that involves containment of waste with Tittle or no
treatment, but provides protection of human health and the environment
primarily by preventing the exposure or reducing the mobility of the
waste.

= A no action alternative,

For groundwater response actions, a limited number of remedial alternatives
will be developed within a performance range that 1s defined in terms of a
remediation objective. The targeted remediation level will be within the risk
range of 10E-04 to 10E-07 for maximum 1{fetime risk and includes different
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rates of restoration., If feasible, one alternative that would restore
groundwater quality to a 10E-06 risk for maximum 1ifetime risk objective
within five years will be identified.

The remedial action alternatives developed for the Hagen Farm site may involve
both source control and groundwater response actions. In these instances, the
two elements may be formulated together so that the comprehensive remedial
action is effective and the elements are complimentary. However, because each
element has different requirements, they will be detailed separately in the
development and analysis of alternatives.

Subtask 6.3 ~ Initial Screening of Alternatives

Activity 6.3.1 Initial Screening
The alternatives developed under Subtask 6.2 will be subjected to an infitial

screening to narrow the 1ist of potential alternatives for detailed analysis.
The rationale for eliminating any alternative will be included. The criteria
that will be used in the Initial Screening will include:

- Effectiveness: Alternatives will be evaluated to determine whether
they adequately protect human health and the environment; attain
Federal and Wisconsin Applicable or Relevant and Appropriate
Regulations (ARARs) or other applicable criteria, advisories, or
guidance; significantly and permanently reduce the toxicity, mobility,
or volume of the hazardous constituents; are technically reliable; or
are effective in other respects. The consideration of reliability will
include the potential for failure and the need to replace the remedy.

- Implementability: Alternatives will be evaluated based on the
technical feasibility and availability of the technologies that each
alternative would employ; the technical and institutional ability to
monitor, maintain, and replace technologies over time; and the
administrative feasibi11ity of implementing the alternative.

« Cost: The cost of construction and long-term costs to operate and
maintain the alternative will be evaluated. This evaluation will be
based on conceptual costing information and not a detailed cost
analysis. At this stage of the FS, cost will be used as a factor when
comparing alternatives that provide similar results, but will not be a
consideration when comparing treatment and non-treatment alternatives.
However, cost will be a factor in the final remedial section process as
described in Subtask 12.2, Section 1, paragraphs (c) and {d).
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Activity 6.3.2 Preservation of Alternatives
The initfal screening of alternatives incorporating treatment wiil be
conducted with the intent of:

« Preserving the most promising alternatives as determined by their
1ikely effectiveness and implementability.

+ Preserving for further analysis a range of alternatives as described
previously in Activity 6.2.2.
Innovative alternative technologies will be carried through the screening, if
there is a reasonable belief they offer either potential for better treatment
performance or implementability; fewer or lesser adverse impacts than other
available approaches; or lower costs for similar performance than the
demonstrated technologies.

The containment and no-action alternatives will be carried through the
screening process to the detailed analysis.

Task 7 - Alternatives Array Document
To obtain ARARs from Wisconsin and U.S.EPA, a description of the alternatives

and technologies (including the extent of remediation, contaminant levels to
be addressed and method of treatment) will be prepared. This document will
also 1include a brief site history and background, a site characterization
that indicates the contaminants of concern, migration pathways, receptors, and
other pertinent site information. Data requirements that are specific to the
relevant and applicable technologies will be identified. These requirements
will be focused on providing data needed for detailed evaluation and
development of a preferred alternative. Additional data required to provide
the detafled evaluation will be obtained during the Phase III Supplemental
Site Investigation and bench/pilot studies, if necessary. The data
requirements and means of meeting them will be addressed in the Supplemental
Work Plan of Phase III. A draft copy of this Alternative Array Document will
be submitted to the PRP's Project Manager. Based on the PRP's comments,
Warzyn will provide within fourteen calendar days, a revised document to the
PRP's Project Manager. The PRP's Project Manager will submit 5 copies each to
the U.S. EPA Remedial Project Manager and the WDNR Project Coordinator, along
with the request for a notification of the standards.
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PHASE III1 PLANS AND MANAGEMENT
TJask 8 - Supplemental Work Plan Preparation
It is anticipated that, at a minimum, the Work Plan and QAPP addenda will
specify a second round of water quality sampiing. These water quality samples
may be analyzed for TCL organics and inorganics, and several non-routine,
general water quality parameters useful in screening potential remedial
actions (see Sectfon 3.4,1.3-QAPP-Volume 3),

The draft Work Plan and QAPP addenda will be submitted to the U.S. EPA and the
WONR for review and comment. The addenda will be amended to reflect review
discussions between the PRP's and the agencies before final submittal.

Task 9 - Supplemental Site Investigation & Bench/Ptlot Studies

Sites sampled under Subtask 3.3 (Contaminant Characterization) that show the
presence of contaminants will be resampled to further document the nature of
the contaminants present. The scope of activities to be performed under this
Task will be specified in the Phase III Work Plan addenda (Task 8). However,
it is anticipated that approximately one-half of the sites sampled under
Subtask 3.3 (Containment Characterfzation) may require additfonal data.

Data evaluation and hydrogeologic analyses may indicate sampling of water
supply wells 1s necessary. Water supply wells determined to be within two
miles of the site and along the downgradfent flow path will be sampled and
analyzed. Appropriate protocols will be implemented for these samples.

Data gathered under this Task will be presented and analyzed in Technical
Memorandum (see Figure 1). The Memorandum will be reviewed and commented ‘on
by the U.S. EPA and the WDNR. The final RI discussion of the data gathered
under this Task will reflect the Agencies' comments.
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If necessary, bench and piloting scale testing studies will be performed to
determine the applicability of selected remedial technologies to site specific
conditions. These may include treatability and cover studies, aquifer
testing, and/or material compatibility testing. These studies will be
conducted in Phase III of the RI, after the initial screening of remedial
technologies and actions, 1n keeping with the phased iterative approach shown
in Figure 1.

A testing plan that identifies the type(s) and goal(s) of field and laboratory
bench scale testing will be developed, 1f needed. The plan will identify the
level of effort required, data management procedures and data interpretation
guidelines. The testing plan will be described in the Addenda to the Work
Plan and the QAPP as a part of Supplemental Work Plan Preparation. The U.S.
EPA and WONR wil]l be given the opportunity for review and comment on these
addenda before performing Phase III activities.

Task 10 - Supplemental Site Investigation Analysis
A Quality Assurance Evaluate and Data Sufficiency Analysis will be performed

following the completion of Task 9. The objective of this task is to
determine if the Supplemental Site Investigation data are of sufficient
quantity and quality needed to finalize the Endangerment Assessment (Subtask
10.3) and to support the Remedial Alternatives Evaluation (Task 12).

Subtask 10.1 - Quality Assurance Evaluation

This evaluation will determine if the data have met the QA/QC objectives set
forth in the QAPP Addendum (Task 8). Once the data validatfon step has been
completed, the sufficiency review (Subtask 10.2) will evaluate whether the
data will meet the objectives set forth in the Work Plan Addendum (Task 8).

Subtask 10,2 - Data Sufficiency Analysis

An analysts and summary of the Phase II Site Investigation and the results
will be prepared. The quantities, concentrations, and environmental
distribution of specific compounds at the site and corresponding ambient
leveis around the site will be presented.
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Subtask 10.3 - Final Endangerment Assessment
The final Endangerment Assessmert will be prepared according to the Superfund

Public Health Evaluation Manual (U.S. EPA, 1986) and will address the
following elements:

« selection of indicator contaminants;

+ exposure assessment;

toxicity evaluation; and

risk characterization

The final Endangerment Assessment will address the risk posed to the receptor
population by the no action alternative. The risks posed by the other
alternatives will be addressed 1n the final Feasibility Study Report

(Task 13}.

Task 11 Final Remedial Investigation Report
A final Remedial Investigation report will be prepared and submitted according

to Section X of the AOC. The final Remedial Investigation Report will include
the data analysis contained in the draft Remedial Investjgation report

(Task 5). In addition, the final report will address the data and information
gathered during the Supplemental Site Investigation {(Task 9), including the
Technical Memoranda. The Agencies comments will be reflected in this Remedial
Investigation Report.

Task 12 - Remedial Alternatives Evaluation

Subtask 12,1 - Detailed Analysis of Alternatives

Activity 12,1.1 Evaluation of Alternatives

The action~specific Federal and Wisconsin ARARs and other criteria,
advisories, and guidance to be used in the analysis and selection of a remedy
will be identified and described. Alternatives will be analyzed in sufficient
detail so that the remedies can be selected from a set of defined and discrete
hazardous waste management approaches.
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The information needed to develop and evaluate each alternative will be
developed. The alternatives will be evaluated under the general factors of
effectiveness, implementability, and cost using the more specific component
measures such as protectiveness, compliance with ARARs, relfability, and
technical feasibi11ty. The detailed analysis of each alternative will include
both short-term and long-term considerations for effectiveness,
implementability, and cost.

Activity 12.1.2 Comparison of Alternatives
The alternatives will be compared to each other using an array of evaluation

factors appropriate for the Hagen Farm site. Component measures of
effectiveness will include the degree to which the alternative is protective
of human health and the envircnment. Where ARAR health based standards are
established and appiicable, they will be used to establish the minimum level
of protection at the site. Where such levels do not exist, risk assessments
will be used to establish site appropriate levels. The reliability of the
remedy, including the potential need for the cost of replacement, will be used
as another important element in measuring effectiveness. Site specific
measures may also include other health risks borne by the affected population,
population sensitivities, and the impacts on environmental receptors. If a
groundwater response action is appropriate for the site, the potential for the
spread of the contaminant plume and the technical 1imits of aquifer
restoration will be used as measures of effectiveness. Another important
measure of effectiveness is the degree to which the mobility, toxicity, or
volume of the hazardous substance, pollutant, or contaminant is reduced.

Component measures of implementability that will be considered include the
technical feasibility of the alternative; the administrative feasibility of
implementing this alternative; and the availability of any needed equipment,
speciaiists, or off-site capacity. Specific measures for groundwater remedial
actions will include the feasibility of providing an alternate water supply to
meet current groundwater needs, the potential need for groundwater, and the
effectiveness and reliability of institutional controls.
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Component measures of cost that will be used in this comparison will include
short-term capital and operational costs and any long-term operation and
maintenance costs. Present worth analyses will be used to compare the
alternatives.

Subtask 12.2 - Preferred Remedy
The preferred remedy will be described within a chapter of the FS report. The
criteria for remedy selection will be:

1. The approprifate remedy will be recommended from among those
alternatives that meet the following findings:

- The alternative shall be protective of human health and the
environment. The alternative will meet the ARARs or health based
levels that are established through risk assessments when ARARs do
not exist or are walved;

» Except under circumstances listed in the NCP, the alternative shall
attain ARARs that have been identified for the site;

« The alternative shall be cost effective, accomplishing a level of
protection that cannot be achieved by less costly methods; and

+ The alternative will utilize treatment technologfes and permanent
solutions to the maximum extent practicable as determined by
technological feasibility, avatlability, and cost effectiveness.

2. The preferred remedy will reflect the following preferences:

+ Remedies that involve treatment that significantly reduces the
toxicity, mobility, or volume of hazardous constituents as a
principal element; and

+ Remedies that minimize the requirement for long-term management of
residuals.

3. An alternative that is preferred, but does not meet the Federal or
H;sconsin public health or environmental ARARs, will be selected only
when:

« The alternative 1s an interim remedy and will become part of a more
comprehensive final remedy that will meet the Federal and Wisconsin
ARARS;
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« Compliance with the requirements is technically impractical;

+ The alternative will attain a standard of performance that is
equivalent to that required under the otherwise applicable
standard, requirement, or limitation through the use of another
method or approach; :

» Wisconsin has not consistently applied, or demonstrated the
intention to consistently apply, the requirement at other similar
facilities across the state;

» The evaluation of alternatives to select the appropriate remedy
will, in addition to meeting the required findings in
Section 300.685h;21} of the NCP and reflecting the preferences in
Section 300.68(h)(2) of the NCP, also consider and weigh the range
of factors in Section 300.68(e) (2) of the NCP. The selected
alternative will represent the best balance across all evaluation
criteria.
Task 13 - Final FS Report
The FS will be documented tn a draft report which will be submitted to the
Respondents’ Project Manager for review and comment. The FS report wiill
present the Remedial Alternative Evaluation, fncluding a discussion of the
Preferred Remedy. Deliverables and technical memorandums prepared previously
will be summarized and referenced in order to 1imit the size of the report.
However, the report will completely document the FS and the process by which

the recommended remedial alternative was selected.

Based on the PRP's comments, Warzyn will provide within fourteen calendar
days, a revised FS to the PRP's Project Manager. The Respondents' Project
Manager will submit 5 copies each to the U.S. EPA Remedial Project Manager and
the WDNR Project Coordinator. Upon receipt of comments, a draft final FS
report will be prepared and submitted. The FS report will be considered final
when a letter of approval is issued by the U.S. EPA Remedial Project Manager.
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PLANS AND_MANAGEMENT
Task 14 - Community Relations Program
A community relations program will be implemented conjunctively by the U.S.
EPA and the WDNR. The PRPs will cooperate with the U.S. EPA and the WDNR in
providing RI/FS information to the public. The PRPs will, at the request of
the U.S. EPA or WDNR, participate in the preparation of appropriate
information disseminated to the public, and in public meetings which may be
held or sponsored by the U.S. EPA or the WDNR to explain activities at, or
concerning, the site, including the findings of the RI/FS.

During preparation of the FS, a program for community relations support will
be developed. The program wil) be consistent with the Community Relations
Plan and with the conditions set forth in the Administrative Order. The PRPs
will provide information to the U.S. EPA and WDNR, as required by the
agencies, to explain activities at or concerning the site. Community
relations support will be consistent with Superfund community relations

policy, stated in the Guidance for Implementing the Superfund Program and
Community Relations in Superfund - A Hand Book.

Task 15 - Monthly Reports
Monthly progress reports will be prepared to describe the technical progress

of the RI/FS. These reports shall be submitted to the U.S., EPA and WONR by
the tenth business day of each month, following the commencement of the work
detailed in the RI/FS Work Plan. The monthly progress reports shall include
the following information:

» Sampling and testing results that have been validated (QA/QC) and other
raw data (e.g., field measurements) produced during the month pursuant
to the implementation of the Consent Order.

« A description of activities completed during the past month pursuant to
the Consent Order, as well as such actions and plans which are scheduled
for the next month.

« A projection of anticipated sampling events, including dates, types,
quantities, parameters, laboratories and shipping considerations.

- A description of difficulties encountered during the reporting period
and the actfons taken to rectify the problems;
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- Target and actual completion dates for each element of activity,
including the project completion, and an explanation of any deviation
from the schedules provided in the RI/FS Work Plan;

« Changes in key personnel; and

+ A Quality Assurance Report to Management section will be prepared and
included as described in Section 10 of the QAPP.

[jp1-600-14]
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HAGEN FARM SITE
HEALTH AND SAFETY PLAN

SECTION 1
SITE CHARACTERISTICS AND HAZARDS

Genera] Project Description
The field work for this project involves the Remedial Investigation of the

Hagen Farm s{te. Field tasks fnclude:

Geophysical Investigation

Soil-Gas Survey

Refuse Borings and Soil Sampling

Leachate Head Well Installation and Sampling
Soil Borings

Installation of Groundwater Observation Wells
Groundwater Level Monitoring and Aquifer Testing
Ambient Air Sampling

Site Description
The site 1s located at 2318 County Highway A, approximately 1 mile east of the

City of Stoughton, Dane County, Wisconsin occupying the southwest quarter of
Section 10, Township 5 North, Range 11 East, Town of Dunkirk. Land
surrounding the site 1s generally rural and dominated by agriculture and small
parcels of trees. An active sand and gravel quarry is located northwest of
the site.

The site consists of approximately 9-10 acres with three potential former
disposal areas have been identified at the Hagen Farm site; A larger area
(5.5-acres) in the southwestern portion of the site, and two smaller areas
each are (1.5-acres each) in the northcentral portion of the property. Eight
private wells are located within 1200 feet of the approximate disposal area
boundaries. The northwestern corner of the site has been used for an open
rubble fi11 area as shown on Drawing A-4. Location of the site is shown on
Drawing 13114-A4,
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Site History
The Hagen Farm site was operated as a sand and gravel pit prior to the late

1950s. The gravel pit was then used for disposal of waste material from the
late 1950's to mid-1960's, based on available records and interviews with
former Uniroyal personnel. The site consists of one main disposal area and
two smaller potential disposal areas. These area(s) have been covered with
soil and the area 1s now vegetated with grasses and 10 to 15 ft tall trees.
Documentation of waste quantities is unavailable, Wastes disposed may include
solvents and other organic materfals (acetone, butyl acetone,
1,2-dichloroethene, vinyl chioride, and tetrahydrofuran} and scrap vinyl.

Based on information provided by former Uniroyal employees, wastes were hauled
from the Uniroyal plant in Stoughton by Uniroyal! for approximately two to
three years during the late 1950's and/or early 1960's. Documentation of the
type or quantity of waste hauled to the site by Uniroyal is unavaiiable.

City Disposal contracted with Uniroyal to haul waste to the site beginning in
late 1962. Information provided by City Disposal and Waste Management of
Wisconsin, Inc. (WMWI) suggests City Disposal, now part of WMWI, stopped
hauling waste to the site during 1966. Documentation of waste quantities
hauled to the site during this perifod and operational practices are
unavafilable,

At the time waste disposal was occurring, the property was owned by Henry and
Nora Sundby, since deceased. The property was purchased from the Sundbys by
Orrin Hagen in approximately 1970 and is now owned by Waste Management Inc.
(WMI).

In response to complaints received from local people, groundwater sampling at
nearby private water supply wells was conducted by the Wisconsin Department of
Natural Resources (WDNR) beginning in November 1980. Sampling of private
water supply wells was also later conducted by Warzyn Engineering Inc.
(Warzyn) on behalf of Uniroyal. On-site hydrogeologic studies were conducted
by Warzyn (for Uniroyal) and by the USGS. Sampling of on-site monitoring
wells during the period 1980-1986 indicated certain organic compounds were
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present in groundwater at the site (including benzene, ethylbenzene,
tetrahydrofuran, xylenes and toluene).

The site was proposed for inclusfon on the National Priorities List (NPL) on
September 18, 1985, Subsequently, WMI and Uniroyal entered into an
Administrative Consent Agreement (U.S. EPA Docket No. VW 87-C-016, dated
September 14, 1987) with the U.S. EPA to conduct a Remedial Investigation/
Feasibility Study (RI/FS) at the Hagen Farm Site.

Principat Disposal Method
The principal disposal method employed at the site appears to have been the

pouring out of 1iquid wastes from drums into the gravel pit, allowing 1iquids
to percolate into the soil. Some containers, such as drums and cans, may have
been dumped intact in the pit and in other locations on site, based on
Wisconsin Department of Natural Resources records.

Site Features

Topography: The site contains excavated and fil1l areas that
present 1rre?ular slopes. Naturally, the
s

terrain is sloping or rolling. The east half
of the Hagen Farm site is generally flat
(field).

Bufldings: Several abandoned farm buildings exist at the
south end of the site. The buflidings will be
demolished.

Waterways: A wetland exists approximately 1200 ft south of

the site. There 1s a small pond in the north
part of the property.

Utilities: An overhead power line runs through the center
of the Hagen Farm site.

Area Population: Sparse

Principal Chemical Exposure Hazards

The principal chemical exposure hazards at the Hagen Farm Site are the
following volatile organic compounds:
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Maximum Concentrations (ug/L)

Chemical Monitoring Well Private Well

chlorobenzene 28

thylbenzene— _ 6,000
Aylene > - . o A2, 000 - 13
toltene - . ‘ L 230 18
acetone 430 102.9
vinyl chloride 94 102
1,2-trans-dichloroethene 240 11
trichloroethylene 1.7 ' 4.8
carbon disulfide 46
tetrachloroethylene 0.2 0.4
n-butyl acetate 100
chlorofluoromethane 11

1,1-dichioroethylene 240

methylene chloride 660
benzene 16

chlorodifluoromethane 7.8
2-hexanone 80 ,
tetrahydrofuran 58,000 8,400

’ Y IRy

Safety Hazards
Safety hazards of field investigation include spinning and overhead/hanging

drilling equipment and the use of manually operated drilling equipment. On-
site hazards include overhead powerlines, excavation wall faces and loose
rubble fill, Hazards vary with specific tasks and are addressed under
Sectfon 3: Task Evaluation.

Heat Stress

The time of year this investigation begins will determine if heat stress poses
a problem. The Site Safety Officer will address concerns as they arise in the
daily safety briefing. Field activity will be discontinued when the
temperature-humidity index does above 120*. The content of heat stress review
is contained in Appendix A.

Cold Exposure
The possibility of cold exposure will be addressed by the Site Safety Officer

fn the daily safety briefings as 1t becomes applicable. Field work will be

*See Appendix A, Table 1
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discontinued when the wind chill {is below -15°F. A review of exposure to cold
conditions is included in Appendix A.

Electrical Hazards

Electrical hazards may occur from underground utilities and overhead lines
during drilling operations. Drill sites will be cleared by the local
utilities prior to beginning of activities. The drillers discretion will be
used for the avoidance of overhead lines.

Site Contro]l Procedures

Access 10 the site is channeled through driveways with secured gates. Site
access will be Timited to authorized personnel. Personnel entry and exft logs
will be maintained at the site headquarters. Field personnel will request
observers to stay at safe distances from operations or will halt activity.
Individual work areas will be separated from each other {(excliusion zones) and
from the office facility.

Personnel entering an exclusion zone must be wearing the appropriate level of
protection (see Task Evaluation - Sectfon 3). The Site Safety Officer will be
responsible for ensuring the proper level of protection is worn and for
decontamination of personnel ex{ting the site. A personnel decontamination
area (contamination reduction area) will be set up near the site headquarters.

Medical Monitoring Reguirements
As required by 29 CFR 1910.120[f] (OSHA), on-site personnel who have a

potential for exposure to hazardous material, or will be required to wear a
respirator, must receive a physical examination that will determine their
fitness for these tasks. This determination will be made by a qualified
physician and its documentation will be received by the Site Safety Officer
before field work will begin.

Personnel Training

Pursuant to 29 CFR 1910.120[e] (0SHA)}, personnel engaged in field
investigation shall have received a minimum of 40 hours of off-site classroom
training. This training shall fnclude, but not be limited to, those topics
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addressed in the cited regulation. Warzyn's in-house Basic Hazardous Waste
Site Health and Safety Training meets these requirements. The Site Safety
Officer will maintain verification of certification (Appendix C) for site
personnel. On-site Supervisors/Managers will have received an additional

8 hours of training on managing site operations.



SECTION 2
CHEMICAL HAZARD INFORMATION

TABLE 1
CHEMICAL PROPERTIES

Molecular Specific Flash Flam.

Name Weight _ Gravity  Point Limits
chlorobenzene 113 1.11 84°r 1.3-7.7%
ethylbenzene 106 0.863 <-4°F 6.7-11.3%
xylene 106 0.088  81-90°F 1-7%
toJuene 92 0.867 40°F 1.3-7.1%
acetone 58 0.791 1.4°F  2.6-12.8%
vinyl chloride 62.5 0.969 ~108°F 3.6-33%
tetrahydrofuran 72 0.838 6°F 2-11.8%
1,2-trans-dichloroethene 99 1.253 E5°F 6.2-16%
trichloroethy lene 131 1.46 None 11-41%
carbon disulfide 76 1.26 -22°F 1.3-50%
tetrachloroethylene 166 1.62 None ———
n-buty] acetate 116 0.875 72°F 1.7-7.6%
1,1-dichloroethylene 97 1.21 0°F 7.3-16%
methylene chloride a5 1.322 Nene 12%-19%
benzene 78 0.879 12°F 1.3-7.1%
chiorodifluoromethane 86.5 1.4]1 None None
2-hexanone 100 0.830 77°F 1.2-8%
13114.04
TTU/mm1 /IFK

[mm1-600-73a]

yapor
Press.

2580 mm

Vapor
Density

NA
NA
M
NA
2.0
2.2
NA
3.4
4.5
2.6
NA
NA
3.3
2.9
2.7
3.0
3.5

Ionization
Potential

9.07
10.29
8.56
8.82
9.69
9.99
9.54
11.12
9.47
10.06
9.32

9.56

11.35
9.25
12.45
9.34

ey
eV
eV
eV
ey
eV
ey
eV
ev
ey
eV
NA
ev
ev
ey
ev

Solubility

0.1%
0.9%
0.00003%
0.05%
miscible
0.6%
miscible
0.8%
0.1%
0.2%
0.015%
0.68%
0.5%
1.3%
0.8%
0.3%
1.4%



Name

chlorobenzene
ethylbenzene

xylene

toluene

acetone

viny! chloride
tetrahydrofuran
1,2-trans-dichloroethene
trichloroethylene
carbon disulfide
tetrachloroethylene
n-butyl acetate
l.l-dichloroethylene.
methylene chloride
benzene
chlorodifluoromethane
2-hexanone

SECTION 2
CHEMICAL HAZARD INFORMATION

TABLE 2
HEALTH PROPERTIES
odor Odor
Characteristic Threshoid (ppm)
sweet almond odor 0.21-60
pungent, aromatic 0.25-200
hydrocarbon 0.05-200
benzene-like 0.17-40
mint-1ike 100
faintly sweet 260
faint, fruity 20-50
chlorinated hydrocarbons 6.2-100
sweet 21.4-300
rotten egg to Sweet 0.0011-7.7
sweet 4.68-50
fruity 0.037-20
sweet 0.085-500
sweet 25-320
hydrocarbon 1ike 4,68
odorless NA
hexane like NA

TLV
(PPH)

75
100
100
100
750

5
200

10

50

10

50
150

100
10
1,000

NOTE: organic vapor cartridges are apgroved for use with all solvents except
me

hylene chloride, vinyl chlor

NA - Not Available

13114.04
TTU/mm1/JFK
[mm1-600-73b]

de, and chlorodifluoromethane,

1DLK
{opm)

2,400
2,000
10,000
2,000
20,000
NA
20,000
1,000
1,000
500
500
10,000
4,000
5,000
2,000
NA

NA -

Dermal
Toxicity

woderate
moderate
NA
slight
moderate
NA
extreme
NA
mnoderate
extreme
NA
slight
NA
moderate
extreme
NA
NA
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SECTION 3
JASK EVALUATION

Instrument Action Levels

Air monitoring instruments to be used on site for personal protection
determination include the HNU photofonization detector (PID) with a 10.2 eV
probe for organic vapors and a HCN Monotox for cyanide gas. Action levels for
these instruments follow. Readings upon which action levels are based are
those taken in the worker breathing zone; i.e., within a foot of the head of
the worker closest to a source of contamination in his normal activities.
Readings to be considered should be persistent rather than {nstantaneous
maximum values. PID readings may be affected by relative humidity.
Temperature should not affect PID readings. HCN-Monotox manufacturer's
recommended temperature range is 0-50°C with a relative humidity of 10-95%.

PID: Readings at or below background concentration - Level E or Level D
Readings greater than background concentration, but less than or equal
to 5 ppm over background - Level C
Readings greater than 5 ppm over background concentration, but less than
500 ppm - Level B
Readings greater than 500 ppm - Depart from the immediate area

HCN Monotox: Readings greater than background concentration, but less than
10 ppm - Continue operations but monitor more frequently
Readings equal to or greater than 10 ppm - Depart from the
immediate area

Levels of Protection

The following section describes the levels of protection which may be
implemented during the site investigation activities. I1f upgrading from one
level to another is required, authorized site visitors will be advised at that
time.
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Level E

Level E is to be implemented when work activities take place where there are
no anticipated or known environmental health hazards. Level E may include the
following:

Steel ‘toe boots

Hard hat

Surgical gloves (when needed)

Coveralls

Latex overboots (Modified Level E)

Participation in medical monitoring program and Health and
Safety trained, according to OSHA 29 CFR 1910.120.

Level D

Level D is to be worn during activities which do not suggest any inftial
respiratory protection, but where dermal protection is warranted. The
following 1ist outlines the personal protective equipment to be utilized for
Level D:

Polyethylene (PE) coated Tyvek coveralls

Steel toe/steel shank leather work boots with latex overboots
or steel toe/steel shank neoprene boots;

Surgical gloves

Nitrile or neoprene gloves

Eye protection (safety glasses or face shield)

Hard hat

Level C

Level C is to be worn when work area organic vapor alr contamination is
between background and ‘5 ppm(according to HNU or OVA readings). The
following outlines this teve] of protection:

PE coated Tyvek coveralls
Steel toe/steel shank leather work boots with latex overboots
or steel toe/steel shank neoprene boots;

- Surgical gloves

- Nitrile or neoprene gloves

- Full face, air purifying respirator with combination organic
vapor/dust and mist cartridge

- Hard hat
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Level B
Level B protection 1s worn when work area organic vapor air contamination is
greater than 5 ppm. The following outliines this level of protection:

-~ PE coated Tyvek coveralls

- Steel toe/steel shank leather work boots with latex overboots
or steel toe/steel shank neoprene boots;

- Surgical gloves
- Nitrile or neoprene gloves

Positive pressure self-contained breathing apparatus (SCBA) or
a1r11ne supplied respirator with 5-minute escape pack, with a
full face plece

- Hard hat

Subtask Analysis
The field investigation includes the following subtasks. Specific hazards and

Tevels of protection are described for each subtask.

Subtask A - Geophysical Survey
Preliminary Subtask Evaluation Hazard: Low
Modified Level E Protection

A geophysical survey consisting of walking transects across the fill areas
with geophysical monitoring instruments will be a part of field evaluation
tasks. The geophysical survey will be conducted to locate the extent of fill
and underground anomalies suggestive of buried metal. Modified Level E
protection will include latex overboots. Hazards other than those provided
under normal field operations are not anticipated. Air monitoring will not be
included for this subtask.

Subtask B - Sofl Gas Survey
Preliminary Subtask Evaluation Hazard: Low

Level E Protection

The soil gas survey will be performed in the known and suspected waste
disposal areas. The survey will entail driving a probe into the soil and
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measuring soll gas concentrations with a field gas chromatograph. Hazards
other than those provided by normal field operations are not anticipated.

Subtask € - Refuse Borings
Preliminary Subtask Evaluation Hazard: Moderate-High

Level D, C and/or B Protection

Refuse borings will be drilled in suspected areas of waste disposal in order
to characterize the cover and base materials. Locations selected for borings
will be based partially on a negative response to ferromagnetic anomalies
determined in the geophysical study. Drilling will be by 4 1/4 in I.D. x 8
1/2 in 0.D. hollow stem augers with cever seil samples being collected in
continuous profiles. Sofl samples will be analyzed for particle size and
percent organic matter to describe fi1l cover material. The drilling rig will
be supervised by a Warzyn geclogist or technician.

The potential for contact with contaminated soil and leachate poses a chemical
hazard. Personnel should also be aware of the hazards involved in the
operation of heavy equipment.

Air monitoring to be performed during this subtask includes use of a
combustible gas meter, a photoionization detector and a cyanide monitor.
Upgrading of a protection level will be determined by air monitoring of the
breathing zone for organic vapors. Upgrade to Level C (breathing zone
readings above background, but less than 5 ppm) and to Level B (for
photoionization readings greater than 5 ppm over background) may be necessary.
Elevated readings on the combustible gas meter (>20% LEL) or the cyanide
monitor (1/2 TLV) will be cause for borings to be haited unti{l the site safety
officer re-evaluates the situation.

Subtask D - Leachate Head Wells
Preliminary Subtask Evaluation Hazard: Moderate-High
Level D, € and/or B Protection

Installing leachate head wells will serve to locate and allow chemical
characterization of 1iquid wastes. This subtask will also be directed at
characterizing organic vapors which may have the potential for atmospheric
release, Locations, number and depths of leachate head wells will be based on
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refuse borings. Installation of the leachate head wells will be performed in
conjunction with the refuse borings.

Subtask E - Soil Borings/Groundwater Observation Wells

Preliminary Subtask Evaluation Hazard: Moderate
Level D, C and/or B Protection

This subtask involves characterization of the site soils for assessment of
contamination migration potential. 3So0il boring will be performed using a sofl
boring dri1l rig advancing 4 1/4 in. I.D. x 8 1/2 in 0.D. hollow stem screened
augers and sampling soils with a split spoon sampler. Samples will be
collected at 2.5 foot intervals to 10 feet and at 5 foot intervals to greater
depths. Rotary wash boring will be performed at some locations 10 feet into
bedrock. Groundwater samples will be collected through the screened auger at
5 foot intervals in the saturated zone and will be analyzed for pH,
conductivity, and VOCs to assist in selecting screened intervals for
observation wells.

Working with heavy machinery and transporting potentially contaminated
subsurface materials to the surface may pose hazards to investigators. Air
monitoring of the breathing zone will determine if upgrading to Level €
(breathing zone above background, but less than 5 ppm) and to Level B (for
photofonization instrument readings greater than 5 ppm in the breathing zone)
are required.

Groundwater observation wells will be installed 1n the soil borings to
determine groundwater flow direction and hydraulic conductivity in the site
area, Potential exposure to contaminated groundwater exists as a chemical
hazard. Air monitoring will determine the necessity for upgrading protection
levels.

Water level measurements and hydraulic conductivity {permeability) testing
will be conducted subsequent to groundwater observation well installation.
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Level D and/or C protection will be used for these subtasks. Air monitoring
will determine the need for upgrading to Level C (breathing zone above
background, but less than 5 ppm). '

Subtask F - Meteorological Monitoring
Preliminary Subtask Evaluation Hazard: Low
Level E Protection

A meteorological station will be set up to collect periodic data-concerning
afr temperature, humidity, barometric pressure, wind speed and wind direction.
Hazards other than those related to normal field activities are not
antfcipated. Air monitoring for chemical hazards is not anticipated.

Subtask & - Surface Water Elevation Survey

Preliminary Subtask Evaluation Hazard: Low
Modified Level E Protection

On-site surface water bodies will be surveyed for elevatfons to determine
potential pathways of surfictal contaminant migration. Hazards other than
those associated with field activities are not anticipated, however, latex
overboots will be used 1f direct contact with surface water bodfes occurs.
Air monitoring is not anticipated for this activity.

Subtask H - Ambient Air Sampling
Preliminary Subtask Evaluatfon Hazard: Low

Level E Protection

Ambient air will be sampled for volatile organic compounds with personal
sampling pumps and Tenax/Tenax-charcoal sampling tubes. Pumps will be placed
at 4 locations on the site and operated for an 8-hour perfod. Hazards other
than those related to normal field activities are not anticipated.
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Decontamination Procedures

Personnel Decontamination

A decontamination area will be established by the Site Safety Officer. The
decontamination area will be set up such that cross contamination will not
occur when disposing of contaminated personal protective equipment.
Decontamination procedures should be followed, including washing hands and
face, upon finishing a field investigative activity.

Dril1l Rig and Related Equipment Decontamination
Steam cleaning the drill rig between boreholes will be conducted at a central

decontamination (decon) area. Duten water will be collected and drummed. A
secured area for drums containing contaminated drill cuttings will also be
provided. Level C personal protection may possibly be required for
decontamination of grossly contaminated equipment, based on PID measurements
of the equipment.

Sampling Equipment Decontamination
Sampling equipment that is not dedicated to a well or soil sample will be

decontaminated between locations with a solution of water and detergent
followed by a defonized water rinse. The soil probe used in the soil gas
survey will be wiped clean with paper towels and a detergent solution and
rinsed with deionized water. Used towels will be disposed in trash bags. All
spent decontamination water and wastes will be collected and drummed.

Investigation-Derived Wastes

Boring cuttings, test pit material, monitoring well purge water, borehole wash
water (1f rotary washbore used), and bagged disposable protective equipment
will be collected and drummed. Drums will be labeled and maintained in one
location for further consideration by responsible parties.
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SECTION 4
SITE EMERGENCY CONTINGENCY PLAN

Chemical Exposure Symptoms
Vapors of chlorinated organic solvents are irritating to the eyes, nose and

throat. If inhaled 1n high concentrations they can cause difficult breathing,
nausea or dizziness.

Acetone and several of the methane and benzene derived compounds can cause
nausea, vomiting, difficult breathing or loss of consciousness, if inhaled.

Contact with liquids conta1n1n§ the compounds known to occur on-site can cause
effects ranging from 1rritation of the eyes and skin to burns to frostbite
(from the freon compounds). If swallowed, they may produce vomiting, nausea,
loss of consciousness or death.

First Ald Treatment
For vapor exposure, remove victim to fresh air. If breathing has stopped,
begin artificial respiration.

For 1iquid exposure, remove contaminated clothing and flush affected skin with
ample amounts of water.

If in eyes, hold eyelids open and flush with plenty of water. If swallowed
and victim is unconscious, do nothing except keep warm and contact emergency
medical help.

Hydrogen Cyanide Contingency Plan

Should hydrogen cyanide levels in excess of 10 ppm be encountered, workers
will withdraw upwind. If not present at the work location, the Site Safety
Officer will be contacted and appraised of the situation. The
excavation/dril]l hole will be allowed to vent and then be rechecked by the
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Safety Officer. If levels are below 10 ppm, work will be continued, with
close HCN monitoring.

If levels do not fall below 10 ppm within 20 to 30 minutes, the area will be
covered as best as possible with available materials. Workers will remain
upwind at all times during this closure operation. The Site Safety Officer
will be in charge of this operation.

In the event that large quantities of HCN (or other gases) are vented at the
work area, and it is not possible to close the point of release, the work crew
will immediately leave the area and alert county emergency services.

Resources
Services of Organfzation Location Phone Number
Hospital: Stoughton 900 Ridge Street 608-873-2264
Fire Department Stoughton 608-873-7217
Pofson Control Center Madison 608-262-3702
Police Stoughton 608-873-3373
Rescue/Ambulance Stoughton 608-873-3373
Dane County Emergency Management Madison 608-266-4330
Warzyn
H&S Director - Don Woods Chicago 312-773-8484
Home) 312-352-0129
Pager) 312-303-8335
Project Manager - Mike Radcliffe Warzyn 608-273-0440
Project Hydrogeologist - Al Schmidt Warzyn 608-273-0449
Client Contact: Mr. Bob Vallis M1 Iwaukee 414-425-3550

Hospital Route
Take Cty Hwy A west to Stoughton (approx. 2 miles), Cty Hwy A becomes Academy

Street in Stoughton, go north on Academy to Ridge Street, turn left (west) on
Rfdge, Stoughton Hospital is on north side of Ridge Street (See
Figure 13114-A4).
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I have read the Site Health and Safety Plan and understand the health and
safety hazards which may result from on-site activities associated with this
Job. T agree to comply with all of the procedures applicable to me, as
outlined in this plan.

Ewmployee Signhature Date

TTU/mm1/JFX/DWH
[mm1-600-73]



l.  SITE LOCATION MAP WAS OBTAINED FROM STOUGHTON, WISCONSIN
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APPENDIX A
HOT AND COLD WEATHER CONSIDERATIONS

HOT WEATHER CONDITIONS
Working under hot weather conditions requires special health and safety

considerations. Heat is generated in the body as a result of normal oxidation
processes. Heat which is produced within the body is brought to the surface
by the bloodstream, and escapes to the cocler surroundings through conduction
and radiation. If the surrounding air temperature is equal to or above the
body temperature, however, body heat can only be Tost through the evaporation
of moisture from the skin. The effectiveness of this cooling process
decreases as the air humidity increases. Therefore, the cooling system of the
human body is greatly reduced on hot, humid, still days. It is on such days
(or more commonly, a succession of such days) that the threat of heat-related
medical emergencies becomes greatest.

When working during hot weather conditions, specific steps should be taken to
lessen the occurrence of heat-related emergencies. These include:

+ drinking plenty of fluids (particularly "Gatorade" or related
drinks)

- taking frequent breaks and cooling off

working during cooler parts of the day (if possible) such as
5 a.m. to 11 a.m. and 6 p.m. to nightfall.

The wearing of protective clothing significantly impairs the natural cooling
system of the body. Therefore, when such clothing is worn, especially

Levels A or B, special care must be taken to allow the body to cool at regular
intervals. The following tables show suggested guidelines for the maximum
wearing time of protective clothing during hot weather.



EFFECIS HEAT SIRESS. Humidity combipes with heat to create a mors
OF HEAT, ypcomfortable apparent temperature. The table below, from the National

HUMIDITY Weather Service, shows the apparent temperatures caused by various
combinations of air temperature and humidity. Remember: In heat waves,
the apparent temperatures may run 15 toe 30 degrees higher in urban areas.

Alr Temperature* .

70 75 . 80 85 80 95 100 105 110 115 120
Relative Apparent
. Humidity Temperature”

A — 0% 64 69 73 78 83 a7 91 95 g9 103 107
0% - 65 70 75 a0 a5 90 95 100 105 111 116
20% 66 72 77 82 87 93 99 105 112 120 130
30% 67 73 78 84 290 96 104 113 123 135 148

" 40% 68 74 79 86 93 101 110 123 137 151
T 50% 69 75 81 - 88 86 107 120 135 150
60% 70 76 82 90 100 114 132 149
70% 70 77 85 a3 106 124 144
80% 71 78 88 97 113 136
90% © 71 79 88 102 122
100% 72 80 " 108 ~Degress Fahrenhait,

When apparent temperatures are between 50 and 105 degrees, heat cramps,
heat exhaustion and heatstroke ars possible after prolonged exposure and
physical activity. Thess become likely when apparent temperatures are

- between 105 and 130 degrees. Over 130, heatstroke is icmipent. Note:
Heatstroke can be fatal if medical care is delayed.
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TABLE 2
Apparent Temp” Max. Wearing Time {min)

(degrees F) per Excursion

above 90 15
85 - 90 30
80 - 85 60
70 - 80 80
60 - 70 120
50 - 60 180

* From Table 1

To assess effectiveness of the “"rest-recovery" regime being used, the heart
rate should be monitored using the foilowing system.

1. Count the pulse rate for the last 30 seconds of first minute
of a three minute period, the last 30 seconds of the second
minute, and the last 30 seconds of the third minute.

2. Double the count.

If the recovery pulse rate during the last 30 seconds of the first minute is
at 110 beats/minute or less, and the deceleration between the first, second
and third minutes is at least 10 beats/minute, then the work-recovery regime
is acceptable. If this is not true, a longer rest period is required, and the
intake of fluids should be increased.

Heat-related emergencies fall within three categories: heat cramps, heat
exhaustion and heat stroke,
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HEAT CRAMPS

Symptoms:

Cause:

Care:

HEAT EXHAUSTION

Symptoms:

Cause:

Care:

HEAT STROKE

-3- 1311404

painful muscle cramps in legs and abdomen
faintness
profuse perspiration

Usually affect people who work in hot environments and are
heavy perspirers. May result from too great or too quick
consumption of cold drinks. Caused by loss of salt from
body. _

Remove patient to cool place. Provide with sips of
Gatorade (or equivalent). Apply manual pressure to cramped
muscle.

weak pulse & generalized weakness
rapid and shallow breathing

pale, clammy skin

profuse perspiration
dizziness/unconsciousness

To aid in cooling of body, large amount of blood is sent to
surface area. In upright position, much blood alsec in
lower extremities., This may lead to inadequate return of
blood to heart, causing physical collapse.

Remove patient to cool place and remove clothing as
possible. Provide with cool water, “"Gatorade" or
egui;alent. Fan to cool but do not chill. Treat for
shock.

Heat stroke is the most severe heat-related medical emergency and represents a
profound collapse of the body's heat-regulating mechanism. It is a serjous
threat to life, with a twenty-percent mortality rate. Alcoholics are
extremely susceptible to this condition.
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Symptoms: dry, hot, flushed skin
dilated pupils
fast pulse
early loss of consciousness
breathing pattern - initially deep, later shallow or almost
absent
muscle twitch (eventually convulsions)
body temperature of 105 degrees F or greater

Cause: Direct exposure to sun, poor air circulation, poor physical
condition, advanced age (over 40) :

Care: Patients suffering from heat stroke should be regarded as
EXTREME MEDICAL EMERGENCY and transported to a medical
facility as soon as possible. Remove to cool place and
remove clothing as possible. Assure open airway. Douse
body with water or wrap in wet sheet or cloths. Apply cold
packs under arms, around neck, at ankles. Assist during
convulsions to protect from injury.

COLD WEATHER CONDITIONS

Hypothermia is an acute problem resulting from prolonged cold exposure and
heat loss. This is almost always the result of improper dress. Compounding
the problem is the fact that as an individual becomes fatigued during physical
activity, he will be more brone to heat loss, and, as exhaustion approaches,
sudden dilation of the blood vessels occurs, with the resultant rapid loss of
heat.

In general, proper dress can be worn in the field to protect from the
occurrence of hypothermfia. The use of protective tyvek coveralls also aids in
this, in that they are effective in shielding the body from winds, and
maintain an insulating air layer between the coverall and the clothing.

Frostbite is the greatest threat to the field worker during cold weather,
Frostbite occurs when there is actual freezing of the tissues. The
theoretical freezing point of the skin is about 30 degrees F; however, with
increasing wind velocity, heat loss is considerably greater, and the frostbite
will occur more rapidly.
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Because the face §s generally exposed during field work, it is highly
susceptible to frostbite. Care should be taken to ensure that the facial skin
does not approach freezing temperatures. At the first signs of numbness or
stinging, the worker will retire to a warm environment and allow the face to
warm-up. When possible, wind-blinds may be constructed to shield workers from
prevailing winds.

The hands and feet must also be carefully protected from frostbite. Proper
footwear, both insulated and waterproof, should be worn at all times. Inner
glove liners, made of cotton or similar material, will aid in keeping the
hands warm. Care should be taken to keep the hands and feet from becoming
overly cold. At the first signs of numbness or stinging, the worker will find
appropriate warm shelter and allow the feet and hands to warm thoroughly
hefore returning to work.

RDL/jap/JFK
[jap-601-89b]
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This manual contains operation, service, and maintenance information

for HWU Model 101 Photoionization Analyzers equipped with the 10.2 eV lamp
and calibrated for direct reading in ppm vol/wvol of benzene.

Specific information relative to units equipped with an 11.7 eV or 9.5

eV lamp or calibrated on species other than benzene is contained in the addendum

at the back of the manual.
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SECTION 1
INTRODUCTIOHN

The model PI 101 has been designed to measure the concentration of trace
gases in many industrial or plant atmospheres. The analyzer employs the prin-
ciple of photoionization for detection. This process is termed photoionization
since the absorption of ultravioler light (a photon) by a molecule leads to ion-
ization via:

RH + hv » RHT + &
where RH = trace gas

hv = a photon with an energy > Ionization Potemtial of RH

The sensor consists of a sealed ultraviolet light source that emits photons
which are energetic enouch to ionize nany”trace species (particularly organics)
but do not ionize the major components of air such as 02, NZ' o, COZ’ or HZO‘

A chamber adjacent to the ultraviolet source contains a pair of electrodes. When
a positive potential is applied to one electrode, the field created drives any
ions, formed by absorption of UV light, to the collector electrode where the
arxrent (proportional to concentration) is measured.

To minimize adsorption of various sample gases, the ion chamber is made of
an inert fluorocarbon material, is located at the sampling point, and a rapid
flow of sample gas is maintained through the small ion chamber volume.

The analyzer will operate either from a rechargeable battery for more than
10 hours or continuously from the AC battery charger. A solid state amplifier
board in the probe and a removable power supply board in the readout module enable

rapid servicing of the unit in the field.

-



The useful range of the instrument is from a fraction of a ppm to about
2,000 ppm. For measurement at levels above 2,000 ppm, dilution of the sample
stream with clean air is recommended. Some typical specifications for the

model Pl 101 Photoionization Analyzer are given in Table 1.



TABLE 1

SPECIFICATIONS FOR MODEL PI 101
PHOTOIONIZATION ANALYZER

performance (benzene referred)

range 0.1 to 2000 ppm

detection limit 0.1 ppm

sensitivity (max) 0-2 ppm FSD over 100 division meter scale
repeatability + 1% of FSD

linear range 0.1 to 600 ppm

useful range 0.1 to 2000 ppm :

response time < 3 sec to 90% of full scale

ambient mumidity to 95% RH
' tperating temperature ambient to 40°C*

physical
size: probe 6.3 DIA x 28.5L (am) (2-1/2 x 11-1/4")
readout 21W x 13D x 16.5H (am) (8-1/4 x 5-3/16 x 6-1/2'")

stowed 21W x 13D x 24H (em) . - (8-1/4 x 5-3/16 x 9-1/2")
cable 80 cm long (32') :

weight: probe .55 kg (20 ounces)
readout 3.2 kg (7 )
total (shipping) 5.4 kg (12 pounds)

controls and functions

mode switch Off, Battery Check, Standby (zero), 0-2000, 0-200, 0-20 ppm

low battery indicator light

zero (10 turn + 3007 FSD max) .

span (10 turn counting dial 1.0 to 10 times nominal sensitivity)

readout 4-1/2" (11.3 cm) meter Taut Band movement graduaced 0-5-10-15-20,
divisions

signal output for recorder 0-(-5V) FSD

power output for recorder 12 VDC - jack on side of instrument

power requirements of operating times

continuous use, battery > 10 hours

continmuous use with HMU recorder reduces instrument battery operating time
to 1/2 normal time

recharge time, max ‘< ‘14 hours, 3 hours to 90% of full charge

recharge current, max .4 Amps @ 15 VDC



TABLE 1 (Continued)

construction

Designed to withstand the shock and abuse to which portable instruments
are often subjected. The readout is twoused in a two piece aluminum case,
and finished with a solvent resistant baked acrylic textured paint.

The probe is fabricated from extruded aluminum sections and machined
plastic.

- serviceability

The probe and readout are of a modular design allawing rapid servicing
and/or replacement of mechanical and electrical components. All module
interwiring includes quickdiscormects.

rmaintenance ;
The instrument contains only one moving part, and consumes no gases or
reagents. The only routine maintenance procedure is cleaning the light
source window every several weeks.

calibration check

Check instrument calibration at least once per week with HIU calibration
standard to ensure that the high sensitivicty of the instrument is main-
tained.

. o .

* Instrusent is temerature compensated so that a 20°C change in

temperature corresponds to a change in reading of < ¥ 2% £uil
scale at maxirmum sensitivity.



SECTION 2
OPERATION

2.1 Unpacking

Unpack the instrument carefully and remove the housing, the probe and any
spare parts from ﬁhe shipping carton. Place the instrument on a table or bench
with the label upright. Remove the top section of the instrument by opening the
two fasteners on the cover (see figure 1). The inner panel of the top section
can be renmoved by pulling up on the fasteners. The top section of the instru-
ment contains the battery charger and 2 waist strap. The waist strap clips on
to the strap brackets of the instrument when needed.

Before attachiné the probe, check the function switch on the control panel
to make sure it is in the off ;osition. The 12 .pin interface comnector for the
probe is located just below the span adjustment on the face of the instrument
(see figure 2). Carefully match the Aligrment Key in the probe cormector to
the 12 pin connector on the control panel, and then twist the probe commector
until a distinct snap and lock is felt.

Attached to the instrument is a warranty card which should be filled out
completely and returned to HNU Systems.

2.2 Operation

Turn the fimetion switch to the battery check position. The needle on the
meter should read within or above the green battery arc on the scaleplate. 1f
the needle is in the lower portion of the battery arc, the instrument should be
recharged prior to making any measurements. If red LED comes on, the battery

should be recharged.



Next, turn the function switch to the on position. In this position
the UV light source should be on. Look into the end of the probe to see
the purple glow of the lamp.

A brief description of the instrument controls and functions is shown

in Figure 2.



INSTRUMENT
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Figure 1. Unpacking the Photoionizer
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Figure 1. {Continued)]
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TABLE II

BRIEF DESCRIPTION OF TNSTRUMENT
CONTROLS AND FUNCTIONS*

Control Function
Six Position Switch OFF - Shuts off all power and removes DC woltages.

ON - In any other fimction position or me.asurmg
mode, the electronics are on.

BAII'ERY CHECK - Indicates the condition of the
battery. 1f needle position is in lower
portion of green battery arc, the instru-
ment should be recharged.

STANDBY ~ UV lamp is off but electronics are on.
This position will conserve power and extend
the useful operating time between recharges
of .the battery. This position is also uti-
lized to adjust the electronic zero.

RANGES - 0-20, 0-200, 0-2000 direct reading ranges
available at minimm gain for benzene. More
sensitivity is available by adjusting the
span potentiocmeter.

Zero Potentiometer A ten turn potentiometer is employed to adjust
the zero electronically when the instrument is
placed in the standby position with the probe
attached. This eliminates the need for a hydro-
carbon free gas.

Span Potentiometer A ten twrn counting potentiometer is utilized for
upscale setting of the meter on calibration gas.
Counter-clockwise rotation increases the sensiti-
vity (~10 times). This pot can increase the sen-
sitivity to make the instrument direct reading for
nearly any gas which the instrument responds ro.

*For position of layout controls see Figure 2.



Figure 2 Control Papel Functions

Battery Check
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12 Pin iIntertace Connector
between readout unit and

Sensor.
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To zero the instrument, turn the function switeh to the standby position
and rotate the zero potentiometer until the meter reads zero. Clockwise rota-
tion of the zero potentiometer prodﬁces an upscale deflection while counterclock-
wise rotation yields a downscale deflection. Note: no zero gas is needed, since
this is an electronic zero adjustment (see below). 1If the span adjustment setting
is changed after the zero is set, the zero should be rechecked and adjusted, if
necessary. Wait 15 or 20 seconds to ensure that the zero reading is stable. If
necessary, readjust the zero.

The instrument is now ready for calibration or measurement by switching
the function switch to the proper measurement range. The instrument is supplied
calibrated to read directly in ppm (v/v) 0-20, 0-200, 0-2000 of benzene with
the span position set at 9.8. For additional sensitivity, the span potentiometer
is turned counterclockwise (smaller mumbers) to increase the gain. By changing
the span setting from 10.0 to 1.0 the sensitivity is increased approximatelv ten
fold. Then, the 0-20, 0-200, and 0-2000 ppm scales become 0-2, 0-20, and 0-200
ppm full scale, respectively. This span control is also utilized to make the
instrument scale read directly in ppm of the compound being measured. E.g., it
is adjusted to match the value of a calibration gas to that same reading on the
instrument scale. Thé span c.ontrol can be utilized to calibrate nearly any com-
pound, measured by photoionization, to be direct reading on the 0-20 ppm range.
For example, gain settings of 4.5 or 8.9, respectively, will provide direct reading
capability (0-20, 0-200 ppm) for vinyl chloride and trichloroethylene, respectively,

For a listing of approximate gain setting values see Table IV.

11



A small OC operated fan is used to pull air through the photoionization
sensor at a flow rate of three to seven hundred centimeters per minute (ca. 0.5
lpm). The fan provides nearly instantaneous response times (Figure 3) while
consuming little power. The characteristics of a fan are such that it cannot
tolerate a significant pressure Jdrop without affecting the flow rate and there-
fore either the instrument reading or response time. Since photoionization is
essentjally a nondestructive technique, changes in flow rate do not affect the
signal but if a large pressure drop is irmposed at the inlet of the probe, the

sample may not reach the sensor.



TABLE Il

VERIFICATION OF ELECTRONIC ZERO FOR
PHOTOIONIZATION ANALYZER*

Instrument
Sample Reading (ppm)
Room Air 0.7
Room Air Passed Through 0.1
6" x 3/4” OD Charcoal
Scrubber
Zero Air 0.25
Zero Air Passed Through 0.04
6" x 3/4"” OD Charcoal
Scrubber

*Maximum Gain = 2 ppm full scale.

13
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TABLE IV

RELATIVE PHOTOIONIZATION SENSITIVITIES®
FOR VARIOUS GASES

Chemical Grouping Relative Sensitivity Examples

Aromatic - 10.0 Benzene, Toluene, Styrene

Aliphatic Amine 10.0 Diethylamine

Chlorinated Unsaturated ‘ 5-8 Viny! Chleride, Vinvlidene Chloride,
Trichiorcethylene

Carbony! 5-7 MEK, MIBK, Acetone, Cyciohexene

Unsaturated 3-5 Acrolein, Propylene, Cyclohexene,
Ally! Alcohol

Sulfide 3-5 Hydrogen Sulfide, Methyl Mercaptan

Paraffin {Cg-C7) -3 7 Pentane, Hexane, Heptane

Ammonia 0.3 —

Paraffin (C1-Cg) 0 Methane, Ethane . . .

*Sensitivities in ppm (v/v).
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- Figure 3. Time Response for the Photoionization Analyzer.
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The instrument was designed to measure trace gases over a concentration
range from less than 1 ppm to 2000 ppm. Higher levels of various gases (to per-
centage range) can be measured but the recommended procedure is to dilute the
sample with clean air to a concentration of less than 500 ppm. This is generally
within the linear range of the inscrument and if the measured concentration is
rulriplied by the dilution ratio the correct concentration in the stream can be
determined. A typical calibration curve is shown in Figure 4. Uote that the
calibration curve for benzene (the photoionization standard) is linear (over

N more than three decades) up to about 600 ppm (v/V).

If the probe is held close to AC power lines or power transformers, an
error may be observed. For rmeasurements made in close proximity to such items,
their effect on measurements can be deterﬁined by the following procedure. Zero
the instrument in an electrically quiet area, in the standbyv position, then move
the instrument to the questionable areariﬂvolved. If AC pickup is going to be
a problem, the meter (in the standby position) will indicate the magnitude of
the error.

The inscrument is equipped with an automatic solid state battery protection
¢ircuit. Vhen the battery wvoltage drops below + 1l wvolets, chis circuit will
automatically turn off the power to the instrumenc. This prevents deep dis-
charging of the battery and considerably extends the battery liZe. 1If che instru-
ment is unintentionally left on overnight, the battery will be unharmed because
of the battery protection circuit. If che instrument batterv check reads low
and the lamp doesn't fire, plug the charger into the instrument. The povwer to

the analyzer should then be returned.
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To charge the battery, placé the mini phone plug into the jack on left
side of the bezel prior to plugging charger into 120 VAC. When disconnecting
charger, remove fram 120 VAC before removing mini phone plug. The battei:y is
completely recharged overnight {ca. 14 howrs). To ensure that the charger is
funcrioning, turn the function switch to the battery check position, place phone
plug into jack and plug charger into AC outlet. The meter should go upscale if
charger is working and is correctly inserted into the jack.

The instrument can be oﬁerated during the recharge cycle. This will

lengthen the time required to completely recharge the instrument battery.
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-SECTION 3
CALIBRATION

Static or dynamic gas generation systems can be utilized for calibration
of the instrument. A number of such systems for generating test atmospheres
for various gases have been described by G. 0. Nelson in ''Controlled Test
Atmospheres,'' Ann Arbor Science Publishers, Ann Arbor, I‘ﬁchigan (1971).

The most convenient packages for calibration are the non-toxic analyzed
gas mixtures available from HNWU Systems in pressurized containers (Catalogue
#101-350 ).

A rapid procedure for calibration inwvolves bringing the probe and readout
in close proximity to the calibration gas, cracking the valve on the tank and
checking the instrument .reading. This provides a useful spot check for the
instrument.

The reconmended and most accurate procedure for calibration of the instru-
ment from a pressurized container is to comnect one side of a "T" to the pressurize
container of calibration gas, another side of the "T'' to a rotameter and the third
side of the "T" directly to the 8" extension to the photoionization probe (see
Figure 5). Crack the valve of the pressurized container until a slight flow is
indicated on the rotameter. The instrument draws in the volume of sarple required

for detection, and the flow in the rotameter indicates an excess of sample. Now

adjust the span pot so that the instrument is reading the exact value of the cali-

bration gas. (If the instrument span setting is changed, the instrument should
be turned back to the standby position and the electronic zero should te readjustec

if necessary.)



Rotameter

. .l\B”Extension Probe
}\Photoaonization Probe

(Sensar)

Figure 5. Recommended Calibration Procedure for Photoionization Analyzer
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The calibration gas* should be prepared in the same matrix (air, nitrogen,
hydrogen, etc.) in which it is to be measured, otherwise an inaccurate reading
may be obtained. The increased response which is seen in oxygen free gases can
be attributed to a reduction in the quenching of ions by oxygen (actually 0,)
and is typical of any ionization detector. The quenching effect of oxygen is
constant from about ten percent 02 to very high levels. '

If a gas standard prepared in nitrogen is to be used for measurements in
air, fill a 0.5 or 1 liter bag with the standard then add 50 or 100 cc of pure
oxygen to bring the lewvel to 10-12%.

Any error between this value and 20% oxygen is quite small.

If the sample to .be measured is in nitrogen, standards should be prepared
in nitrogen. This will result in an increase in semsitivity of approximately

4.

* Calibration with toxic gases should be performed in a hood since the
101 is a non-destructive analyzer.
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SECTION &
DETECTION PRINCIPLE AND THEORY

The detection principle of chis portable instrument is photoionization.
A wide variety of organic compourds and some inorganic conpounds can be measured
vith this technique. Photoionization (with ~ 10 eV photons) applied to the
analysis of trace gases in air can eliminate fragment ion formation (signals) '
fram the major components of air yet still allow the ionization of many irpur-
ities of interest in industrial atmospheres. This is demomscrated by the list-
ing of ionizarion porentials* in Tables V-AVII. Note the high (12 eV) ionization
potentials for the major compenents of air. In addition, the choice of a suffi-
ciencly low ionization energy often permits the selective ionization of cne or
two components in a complex gas mixture.

While the ionization potential serves as a rough guide co whether or not
a response is obtained, it does not predict what the quantirive response actually
is. In some cases, a species with an ionization potential 19.3 or 1C.4 eV will
give a response. In these cases, however, the response is usually lewv because
of irs low ionization efficiency at 10 eV. A partial list of actual relative
sensitivities obtained with a photoic;nization analvzer is given in Table XVIII.
The use of the tables should allow a determination of che specificity of the
instrument in a given application on many industrial processes; this instrument
may not respond to the starting materials or by-products but will respond to a
product. An example of this is seen in the vinvl chloride monomer plants where

neither ethylene or dichlorcethane is detected but vinvl chloride is detected.

* Jonization potential is defined as the energv required to move an electron an
infinite distance from the nucleus or more simply, the energy required to pro-
duce a positive ion and an electron.
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READOUT UNIT
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Figure 6. Block Diagram of Portable Photoionization Analyzer.



A block diagram of the major components of the photoionization analyzer
is shown in Figure 6. Tne instrument is separated into two units interconnected
by multiconductor electrical cable. The probe contains a fan for moving the air
into the sensor, the ultravioler lamp which is ignited by applying a DC voltage
becween the anode and cathode, the ionization chamber which contains a pair of
electrodes and is adjacent to the lamp, and a signal amplifier. The photons
(~ 10 eV) which are emitred from the lamp pass through a UV transmitfing window
angl into the ionization chamber where absorption of the UV radiarion by a molecule

which has an ionization potential of 10 eV or less will lead to ion formation via:

RH+ hy ~ RH + e
A positively biased high voltage electrode is used to push any ions

formed by absorption of UV to the collector electrode where the current (propor-
tional to concentration) is measured. This current is then converted to a pro-
portional \‘foltage by the amplifier in the probe. An electrical cdiagram of the
instrment is depicted in Figure 7. The arplifier is gain stabilized by negative
feedback and provides a wvoltage source output to drive the analog meter readeut
as well as the gain control network. The sensitivicy of the instrument is con-
trolled by changing the loop zain of the arplifier. A 12 volt ba:<-erv provides
the primary power for a high efficiency DC-DC converter which supplies the variocus

potentials required for instrument operation.
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SECTION 5
TROUBLESHOOTTING
If problems occur while using the photoionization analyzer, it is
recommended that the following troubleshooting guide be followed before
consulting the factory.

5.1 General Aid to Fault Determination

Check battery condition. Recharge if necessary (Section 2). Twurn the
instrument on. Look into the Sample Inlet of the probe unit. A violet colored
glow from the W light source shoul'c-:‘. be observed in all positions of the mode
switch except the standby position. If unstable readings are obtained a faulty
probe cable or electrical corméction could be the problem. To check, hold the
probe normally and flex the cable firmly. Watch the meter for fluctuations as
the cable is stressed. Individual wires in the readout can be checked in a
similar way. Check the coaxial commector on the amplifier board in the probe.

In the more sensitive ranges, a fluctuation in the reading may be noted
if a hand or other large object is placed in very close proximity to the probe.
This is normal for the instnment and will not resulr in an error in the measure-
ment as long as the probe is held stationary while the measurement is being taken.
o If the probe is held close to AC pcwer lines or power transformers an error
may be observed. If measurements are to be made in close proximity to such items,
their effect on measurements can be determined by the following procedure. Zero
the instrument in an electrically quiet area in the standby position, then move
the instrument to the questionable area involved. If AC piclap is going to be
a problem, the meter (in the standby position) will indicate the magnitude of

the error.
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5.2 Disassenbly of Instrument

PROBE - Turn the finction switch to the
the probe comnector from the readout unit.
near the base of the probe (see Figure 8.)
the probe shell in the other, and éently pu.
housing from the shell. Loosen the screws ¢
the end cap and ion chamber from the lamp ar
so that the ion chamber doesn't fall out of
slide out of the lamp housing. Turn the enc
the top of it; the ion chamber should fall ¢
the top of the lamp housing and tilt slightl
of the housing. The amplifier board can be
bly by unsnapping the coaxial comnection anc

To reasserble this unit, first slide th
Place the ion chamber on top of the lamp hou
the contacts are properly aligned. Place th
and replace the two screws. The screws shou
the 0" ring. DO iOT OVERTIGHIEN. Line up
housing with the pins inside the probe shell
into the probe shell. DO NOT FORCE the asse
one way.

READOUT UNIT - Turn the function switch
the probe from the readout unit before disas:
Remove the accessory power jack plug. Looser
and, holding the instrument by the bezel, re
and control panel can be removed by unscressi
panel, including the function switch, zero ar
Electrically disconnecting this module is sir

with Molex cormectors.
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SECTION 5
TROUBLESHOOT TG
1f problams occur vwhile using the p
recomended that the following troublest
consulting the factory.
5.1 General Aid to Fault Determinat:

Check battery condition. Recharge
instrument on. Look into the Sarupl'e Inl
glow from the W light source s‘noulc_i be
switch except the standby position. If
probe cable or electrical comnection cc
probe normally and flex the cable firml
the cable is stressed. Individual wire
similar way. Check the coaxial comnec!

In the more sensitive ranges, a f
if a hand or other large object is pla
This is normal for the instrument and
ﬁ:ent as long as the probe is held stat

- If the probe is held close to AC
may be observed. 1f measurements are
their effect on measurements can be d
the instrument in an electrically qui
the instrument to the questionable ar
a problem, the meter (in the standby

the erxror.



LAMP
HOUSING

O-RING
(ON REAR)
O-RING
(INTERNAL)
. UVLAMP

»

IONIZATION ?‘

CHAMBER \ Q\

EXHAUST
END CAP SCREW
’ CABLE
MOUNTING SCREWS Gf
WITH STAR
WASHER
CONNECTOR
i CONNECTOR

KEYWAY

Figure 8. Component Parts of Probe
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COAXIAL
CONNECTOR

AMPLIFIER

BOARD .

RETAINING
SCREW

GAS
PASSAGE

POGO CONTACTS

Figure 9. Component Parts of Lamp Housing
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5.3

Specific Faults

o meter response in any switch position {including BATT CHK)

A,

D.
E.

Broken necer movement

(1) Tip instrument rapidly from side to side. Meter needle should
move freely, and return to zero.

Electrical conmnection to meter is broken

(1) Check all wires leading to meter and clean the contacts of
quick-discomnects.

Battery is completely dead
(1) Discomnect battery and check voltage with a volt-ohm meter.
Check 2 zmp fuse

If none of the above solves the problem, consult the factory.

Meter responds in BATT GHK position, but reads zero or near zero for
all others

A.

Power supply defective

(1) Check power supply voltages per Figure 11. If any voltage is out
of specification, consult the factory. :

Input transistor or amplifier has failed

(1) Rotate zero control; meter should deflect up/down as control is turmed.
(2) Open probe. Both transistors should be fully seated in sockets

Input signal comnection broken in probe or readout

(1) Check input cormector on printed circuit board. Should be firmly
pressed down.

(2) Check components on back side of printed circuit board. All commections
should be solid, and no wires should touch any other object.

(3) Check all wires in readout for solid comnections.

Instrument responds correctly in BATT CHK, AND STIBY, but not in measuring mode.

A,

Check to see that light source is on (See General Faults section.)
(1) Check high voltage power supply (see Figure 11).

(2) Open end of probe, remove lamp and check high voltage on lamp contact
ring.

(3) If high voltage is present at all above points, light source has most
likely failed. Consult the %actury. ‘

49




10

Or

~d

Inscrument responds correctly in all positions, but signal is lower than
expected.

Check span setting for correct value. '
Clean winddw of light snurce
Double check preparation of standards. See Section 3.

A.

3

C

D. Check power supply 130 V output. See Figure 11.

E. Check for proper fan operation. Check fan voltage. See Figure 1l.
F

rotare span secting. Response should change if span pot is working
properly.

Instrument responds in all switch positions, but is noisy (erratic meter »
movement) . ' |

A. Cpen circuit in feedback circuit. Consult the factory.

B. Open circuit in cable shield or probe shield. Comsult the factory.
Instrument response is slow and/or irreprodm:ipl_e_.

A. Tan operating improperly. Check fan voltage. See Figure 11.

8. Check calibration and operartion. See Sections 2 and 3.

Low batrery indicator.

A, Indicator comes on if battery charge is low.

B. Indicator also comes on if ionization voltage is too high.
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ALARM PC BOARD

ALARM

AUDIBLE ALLARM ASSEMBLY

BATTERY
BRACKET A

MOUNTING SCREWS (4)
FOR POWER SUPPLY BOARD L

[

POWER SUPPLY
BOARD
ATTACHMENT
NUTS (2) FOR
CONTROL ASSEMBLY
ACCESSORY MOUNTING BRACKET
POWER JACK FOR POWER SUPPLY
{NOT ACCESSABLE)
CONTROL
ASSEMBLY

Figure 10. Componant Parts of Readout Unit
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All voltages measured with probe connected and instrument
mode switch in BATT CHK position.

Al measurements referred to ground (pads2.,3 and27) except
pad 2| measured to pad |19 and pad 8 to pad I1.

Pad 17
1180 to +181

Volts

e
Pad.‘iB
+18 to +21
Volts
i . » o
sd8 -1 to / AN o Q I Pad 20
-14 Volts it at) " »  RETEEEE -9.5to-10.5
Rattery Voltage m / v 0 ‘f:f"%“ 5 o " Volts
sy Do’
ZEv S &
A L Pads 21 to 19 (21 low side)}
{4.5 to 5.5 Volts)
All Voitages Respect to Ground -
pads voltage pads voltage pads voltage pads voltage
1 - 57V - 9 —12.2V 17 180V 25 0
2 GRD 10 - 121V 18 - 194V 26 0
3 GRD 11 0 19 — 10,6V 27 GRD
4 —-107V 12 0 20 - 97V 28 0
5 - 113V 13 0 21 —14.5V 29 GRD
6 - 121V 14 0 22 - 400V 30 GRD
7 0 15 0 23 0 31 GRD
8 - 122V 16 0 24 0

Figure 11 Power Supply PC Board
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TO-ACICQOOSAZ,
Te-ACITGNTL5A2

TG=ACICDOD5AL

TO-AC1R2187
7G«AD1IDITES
TC=DAIQCOLC

70-AA13901 1
70-AC1CO21241
79-AC10C013A2
45-DA101216
45-DA106025-1
70-4A16011
54-DA100953
54-DA10G040
$0-101-095
80-101-162
80-101-111
80-101-117
25-680-402

79-AB1C01S74A1
15-37=08J=14=11P
13-MDL-2
10-3¢-12
70-AB12079%

Fo-ACILTCE2

—-_ e ko

o

LCPLACTIIEET 2ARTS LIST

o o e B e A T AR e e T R AR A Y LS R MM A A e . e -

Probe Shell Asseably

Ten Chambar Asscmbly, sm. aperture

"JTor Chamber Assenbly, sm. aperture,

Ioa Chember Ascerbdly, 13. aperture

Ion Chamber Assenbly, lg. aperture,

1

"an/Ligkt Source Assenbly
Amplifier Zoard

"O" Eing kit

datzery

Charger, 11: Yolt
Charzer, 27 Volt

Por {span)

Por (zero)

Probe Extension

End Cap for Probe
Exhaust Screw

9.5 eV Replacement Laap

13.2 eV Replacenent Lamp

10,2 eV Selected Lamp (Specify Application)

11.7 eV Replacement Lanp

Front bleter Glass

Probe Cable with Connector ($5/ft. over 3')

!Z Pin Connector
Fuses, box of 12
Grayhill Switceh
Sattery Charger Board
Power Supply 3oard

Aulible Alarc Boafd
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PARTS LIST

ACCESSOQRIES
PART No. DESCRIPTION
101-300 Portable Recorder

Has a 2" chart width with 2"/hour chart
speed. Operates on 12 V DC power from
analyzer. Complete with multiconductor
interface cable for battery power & signal
and mounting bracket for attaching recorder
to side of analyzer.

101-301 Chart Paper
For portable recorder, 6 rolls.

ABIDO378 Multiconductor Interface Cable
For recorder, contains leads for connecting
recorder to anazlyzer. (Included in part
101-300 above)

101-35¢C Calibration Gas Crlinder
Contains 23 liters of span gas in air
(20C psi) sufficient for 40-30 calibrations,
(4" diameter by 12" high). .

1CG1-331 Regulator
For use with calibration gas cylinder, Model
101-350, complete with gauges for reading
both c¢ylinder pressure and flow,

PAIC152¢: Cleaning Corpounc

N/ For removing deposits from window of ¢.Z or
1.2 eV lazp (K0T the 11.7 eV lanp).
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- SECTION 8
Pl1-101 RECORDER ASS'Y
INSTRUCTIONS

8-32X38
FLAT HEAD -
2 PLACES

\\

[ \
N
STANDBY 0-2000 \\
BATT 0=-200
OFF 0-20
SPAN — ZERO
LN
~5V mz(]
RECORDER
//©GN
NS =2
/ / | i
=
RED TIP JACK LACK TIP JACK s
L A
STRAP SUPPORT
8-32 X 5/16 RECORDER
FLAT HEAD BRACKET

2 PLACES

1. Remove strap support on right side of PI-101 case.

2. Tount recorder bracket between case & strap support using 8-32 X 3/8.sbre&¢s supplied.
3. Mount recorder to bracket using 8-32 X 5/16 screws supplied.
4

Commect harmess to 'plug on rear of recorder. Insert power plug into receptacle on
side of case. Insert red pin plug into red tip jack and black pin plug into black

tip jack on PI-101 front panel.
57



SECTION 9

WARRANTY

HNU Systems Incorperated warrants that all items delivered under this order
will be free from defects in material and workmanship when used under normal
operating conditions. HNU's liability hereunder shall be limited to the repair
or replacement of the articles ascertained to be defective within one (I) year
after date of shipment (except that the light source warranty is limited to
three (3) months and does not include breakage, and battery warranty is limited
to three (3) months), provided, however that the Buyer shall give notice to HNU
within thirty (30) days after discovery of such defective material and provided
further that all defective material be shipped prepaid to the HNU plant within a
reasonable time from the date of discovery of the defect and during such warranty
period. After the repair or replaqement, HNU will ship the said item to Buyer,
transportation charges prepaid, to‘any point in the United States that Buyer may
designate,

THE FOREGOING IS THE SOLE EXTENT OF HNU'S WARRANTY AND NO OTHER

STATEMENTS OR WARRANTIES, EXPRESSED OR IMPLIED, SHALL BE HONORED.

UNDER NO CIRCUMSTANCES SHALL HNU BE SUEJECT TO ANY LIABILITY FOR

SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES.

58



Publications on Photoionization Available from HNU Systems, Inc.

101-10 1Industrial Hygiene Monitoring With A Variatle
Selectivity Photoionization Analyzer,
J.N. Driscoll and J.H. Becker,
American Laboratory, November 1979,

101-11 HNU Model 101 - Selected Case Histories-Hazardous Waste.

101-12 Instrumentation for "On Site" Survey and Identification
of Hazardous Waste,
J.N. Driscell and G.F. Gewitt,
Industrial Hygiene News, May 1982

101-17 Instrument Calibration with Toxic and Hazardous
Materials,
J.H. Becker, J.N. Driscoll, D. Renaud, P. Tiffany,
C. Sylvia,
Industrial Hygiene News, July 1983,
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ADDENDUM

The following changes to the Instruction Manual should be noted for
all Model 101 Phoroionization Analyzers equipped with 11.7, 9.5 eV light

sources, or calibrated on species other than benzene.

Page
3 Table 1
Performance: Consult specifications sheet accompanying instrument. P

11 Paragraph 2: Consult specifications sheet for span setting specific
for gas on which instrument was calibrated.

NOTE: Gain settings listed apply to 10.2 eV lamp. Different
gain settings are used with other lamps. Consult factory.

13 Table II1 o
NOIE: Data obtained using 10.2 eV lamp.

14 Table IV
NOTE: Data obtained using 10.2 eV lamp.

18 Figure 4
NOTE: Data obtained using 10.2 eV lamp.

24 Paragraph 1, Line 6: 'The photons which are emitted from the lamp,
pass through a U transmitting window and into the ionization
chamber where absorption of the UV radiation by a molecule which
has an ionization potential equal to or less than the energy of
the light source will lead to ion formation via;" (continued)

25 Figure 7: For the 9.5 eV light source, the lamp wvoltage changes to

+450 volts.



HNU MODEL 101 SPECIFICATION SHEET

Serial #
Calibration By
Range:
Span Pot Setting:
Light Source Energy: 9.5 eV 10.2 eV 11.7 eV___
Sensitivity:

Detection Limic:

Accessories:




MDA Scientific, Inc.
405 Barclay Bivd.
Lincolnshire, Illinois 60069
Phone: 800-323-2000 (in IL 312/634-2800)
Telex: 72-6399 MDA-USA » Fax: 312-634-1371

Bedienungsanleitung
Operating Instructions

COMPUR 4100 SD
Monitox HCN

Compur-Electronic GmbH




Gasspurenwarnsystem
COMPUR 4100 SD HCN

Oas Gasspurenwarnsystem COMPUR
4100 SO HCN besteht aus
Gasdeleklor (Warngerat mii Anzeige)
Gasgenerator {Prilgerat)

Konsole {emplohlenes Zubehdr)
Protokoiihefl  (emplohlenes Zubehor)

Das Syslem ist speziell far die MAK-Wert-
Uberwachung ausgelegt. !

ACHTUNG!

Trotz der slark vercinfachlen Bedienung
durch den Endbenutzer isl das Monilox
4100 S0 tur HCN trotzdem ein komplexes
Meflgeral, das eine sichere Funklion nur bei
sorglalliger Beachiung dieser Bedienungs-
anleitung und regeimiilliger Kontrole durch
che hr den Einsalz des Geriles Veraniwon -
lichen gewdbrieistel. Dies gilt besonders {Gr

Gasgeneralor
Gas generalor

Konsole
Console

.« .

dgen regelimifigen Zellencrsalz sowie den
taghchen Funklionstest. Das Einstellen der
Warnschwellen liegt ebenso ganz in der
Veramwortung des Betricbes; COMPUR
empfiehll die strenge Einhallung der MAK-
Werte. Eine Reparalur ist wegen des
Ex-Schutzes nur durch den Hersteller
zulassig.

Das Gerdl wird von COMPUR mit folgenden
Einsigllwerien ausgaliefert:
Alarmschwellen:
1. bei MAK = 10 ppm HCN
2. bei 2 MAK = 20 ppm HCN

Die Datekiorzelle wird bei HCN Konzen-
Lrationen Uber 1000 ppm irreversibel ge-
schadigl. Dadurch gehl die Anzeige nicht
mehe aul , Null” zuriick. In dicsen Fillen
mul die Zelle ausgelauschl werden.

Gasdeleklor

l- Gas deleclor

".‘

Protokolihelt
Deteclolog

Abb. 1
Piclure 1 Abb. 2

Picturi:

7 Gehiduseschrauben 7 housing scie
8 Dosunelerstecker B8 cosimetcr {3
9 Ohrhorerstecker 9 carphone plu

Abb. 3
Picture 3




=
Gl i

1 Em-/Aus-Schaler

2 Ballencbehoaller

3 Stecker des
Battenchehalicrs

4 Deieklorzetle

5 Fillerkappe

& Display

LN -

Cr Ln A

10

Alsly. 1
Miciure 4

On-/Ol-switeh
balery pack
battery pack
connecion
detector cell
filver cap
dispiay

10 Lileranschiusse

11 Leiterplattenschrauben
12 Belesligungsschrauben
13 Schalistill

14 Schabter

11

Abb.5
Picture 5

10 lan leads
11 pcb-screws
12 fan screws
13 swiltch pin
14 swilch




6.

nweise zur Fehlersuche

‘hler

wmenetest Deteklor
ht gt

mktionslest mit
cnerator gehit nicht

enarator liglen
cht genug Gas

n Generator
uchiet rote LEQ
am Test aul

Hinweis

Balterien
wechseln {5.1.)

a) Evil.mit 2, Detek-
1or nachprafen,
ob Generator
0. k., sonsi b}

b) Fiherkappe
wechseln (5.2.),
wenn nicht ver-
schmutzl, ¢}

¢} neue Sensorzelie
einbauan (5.3.).

Zelle beleuchten,
d. h. mit Feucht-
haltekappe mehrere
Tage stehen lassen,
sonsl Generalor-
zelle wechsein
{5.4.).

Geaneratorballerie
ersetzen (5.5.).

e
6.

Zubehéfund
Verbrauchsmaterial

Besielinummern f{ir Verkaulseinheiten

1. Gasdetekior HCN
Digitalanzeige,
2 Alarmschwellen mit
Dosimater-Anschiull

2, Zelle HCN mit Filtarkappe

. Fillarkappe HCN
(10 Stiick)

. Balterio PX 23 {1 Slick)

[~

. Gasgenerator HCN
. Genoralorzelle HCN
. Kalibriergasadapler
. Meflgilung: Eichen

©C © ~N o ;A

. Digitalvolimeler
10. Stromgenearalor

11. Kalibrierkabelsalz
Iir Stromgenerator

12, Protokolihefl

13. Ohehérer

U 5306 203
U 5800 103

U 5610 341
U 4990 001
} 5390 300
U 5820 300
U 5900 106
U 5900 112
U 5000 018
U 5900 023

U 5900 125
U 5900 004
U 5900 002
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15 Detection and Warning Sysiem
IMPUR 4100 5D Monitox HCN

o COMPUR 4100 SO Monitox Gas

Joeehon and Warning System comprises

sis detectar  {alarm unil with gigital
display)

115 generator {lesl unily

LG {recommended accessory)

minclolog  recommonded accessory)

€ sysiemtis espacially designed 1o
sulor the TLY of HCN,

AUTION!

thaugh the 4130 SO Monitox for HCN has
-on highly simplilied for ease of operation
- the user, i is nevertheless a complgx
sasuring instrument which will opeérate
kably only il these operating instructions
< ciwelully observed and if the instrument
checker reguiarly by the salely officer.

This applies in particular to the regutar
replacement ol the cells and daily luncliona)
tests. The responsibility for any changes
mada in the alarm threshold sellings must
be harne antirely by the operator; COMPUR
recommends the sirnct observance of ihe
TLV. Since the unit is designed \o be
intrinsically safe, afl repairs must be made
by the manulaciurer or oiher approved
parsonnel.

COMPUR offers iha instrument with (he
following factory settings.

first atarm tiveshold = at TLV = 10 ppm
second alarm threshold = at 2 TLV = 20 ppm

The delactor calt will be destroyad il the
deieclor is permananily axpasod Lo a FICN-
conceniration exceeding Y000 ppm. In this
case the cefl has to be replaced.

et

N’

1.

Technical Description of the
COMPUR 4100 SD Monitox
Detector for MCN

1.1
Applications

The COMPUR 4100 SD Monilox s a
parsonal monilor lor HCN.

It is designed to be worn atlached (o the
clothing near \he breathing zone of the
person o be pratecied, The detector
produces an audible (irst alarm when the
HCN-concentration exceeds the TLV
{factory selting: 10 ppm) and a second
alarm, when jl exceeds 2 x TLV,

independgent of the alarm satling, tha digital
display shows the actual HCN-
concentration in ppm lparts per miltion)

in the nominal range of 0 - 100 ppm HCN,

In conjunction with the COMPUR 4102
Oasimeter, the unit can be employed to
register HCN-concentlrations at canfined
spaces ranging from 0 to 10 x TLV.

The COMPUR 4100 SO Monitox cannat be
used 10 measure process gas slreanis or in
presenca of continuous high HCN-
concentralions.

Vi

1.2
Maode of Operation

Ambient air ditfuses thraugh the lilter insen
{a dusl filter) (5) to the measuring celt, The:
measuring cell, a dual-electrode
electrochemical cell with an organic
electrolyle gel, generates an oulpul Curier -
proporional to ine partia) pressure of HCH
in the ar,

A serigs of elaclronic amplifiers supply i
vollage signal whichis 18d 1o 1he
comparator for the alarm threshold. if
first alarm threshold is exceeded, an
intennittent tone is produced: if the secori
alarm threshold has been exceeded a Uuit
tone signal is produced by the tona
generalor and loudspeaker {or earphone
very loud areas}. The standardised analog
signal corresponding to the actual HCH-
concentrations {the TLV corresponts 1o
80 m\) can be fed (o the Dosimeter.

The same signal is led 16 the AD-conveno
driving the digital display. The display s
agjusied (o give a reading of 10 ppm i

80 mV inpul.

Tha 4 100 SO Monitox consists of two
separale power Circuits {via two miniature
batteries); the circuit lor the analogue pirt
15 separated from that for the atarm.-
qeneralion.

when the ,on-ofl” swilchi s moved G ihe
.Ball." position, the batleries will ba 1esten
belore the instrument is wrned on. I s
switch position, the batteries are
electronically tesied under 1he high 1oac o
the final fone stages. If one of the baltena,
lais 10 reach the predetermingd lowir
theoretical litit, no alarm wilt be heard

L iy




3.

«chnical Data lor the COMPUIR 4100 SD Monilox lor HCN

wlprmity ceruficate
dely class

MensIicns

aight {wilh balteries)
wor supply

iery service lilg
spilay range

um volume

arm levels

SspONSe ime

et Wy aliacm 20 ppm

50 ppm
onneclion possibibties
1nperature range
alative humidily
0 point drilt
oansilivity drift

arvice life of Lhe cell

ot

BvS 82.013
EExibNCTE

1044 x 62 x 24 mm
approx. 150 g
2xPX23(58V)
approx. 1000 h.

0 - 100 ppm

min. 80 dBA/ 30 cm
2 alarms, adjuslable

Ty 10s
Tgo -~ 3 min.

< 15§
< 3s

earphone, dosimeler

0-50°C

10% - 95%

< 1 ppm/ 6 monlhs

< 15% / 6 monihs .
min. 6 months {dependant on dose)

M, R L Y 8

LREAS O M0 SO

AR

NS
1.4.
Cross-sensilivilies
Tesl com- Test Indication
ponents  concenlralion it e HCN
S0, 5000 ppm / 40% rH 10
NO, 10 ppm -6
NH, 1000 ppm 10
Co 1000 ppm —
CO, 1000 ppm —
H, 1000 ppm —_
CH:CHCN 10 ppm —
CH3CN 200 ppm e
{CHy N 500 ppm 17
CH30H 200 ppm —
COCl, 5 ppm 10
Cly 10 ppm 5
HCI 10 ppm 7
H;S 2 ppm 10
Hydro-
carbons,
saturaled 2% vol. —
Hydro-
carbons,
unsalurated 1% vol. -
Aromatic
compounds
(also
alcylated) 200 ppm —

..{\-:‘!_.‘....’i-.; . '.t

Ly K et BT e T

2.

Technical Description ol the
COMPUR 4100 SD Monitox
Gas Generator for HCN

2.1.
Applications

The HCN gas generator serves W el
the reliability ol the Monitox gas delcclion
ang warning system. The Monitox datect.
musl undergo a lunclional test by Pl
on the generalor belore each use. The
generation of a gas concentranon
exceeding the TLV ensures Lhal tha detiec
will respond reliably during use {imciure -

The gas generalor, howevar, 15 not desig
10 generale a calibration gas ol knowi

concenteation, Daily 1esting of the Moo
detector does nol mean that Ihe user s e
recommended to change cell sequentiall

The COMPUR 4100 Gas Generator must
not be exposed 10 or used in explosive
atmospheres.

N.B.: The generator cell may dry oul it
very low retative humidity in the ar
this case, it is necessary o put the
moisture cap delivered with the
generator on top of the generator
always when it is not in use,

This ensures a correcl gas
conceniralion for the detecior lest



2.
lode of Operation

o swilch on Ihe generalor is aclivaled by  The red LED indicales when \he baltery
wing the gelecior in the matching recess  must be replaced.

it generalor head. . .
9 After 4 10 seconds inlerval, gas production

small lan feeds a llow of air past the is terminated and the fan conveys pure air
awrator cell dirgctly to the deteclor cell, until the datector is remaved.

" the same ime, gas is generaled
«:etrolyucally in the gencrator cell in such
» amount that the gas concentralion is

1t enough Lo cause the delector 10
spand within 10 seconds (atarm threshold
1 ppm). The period of gas generation is
dhicaled by the green LED.

Thig functional test of the deleclor checks
any ol Ihe loliowing delects:
clogging of ihe dust filter
a mallunclioning cell
a malfunctioning electronics system
a mallunclioning generator,

3

echnical Data of the COMPUR 4100 SD Monitox

ias Generator for HCN

WNensions 133 x 65 x 40 mm
" larght {incl. batteries) approx. 250 g
wiperature range 0°C-50°C
ower supply 9 voll alkali battery, leakprool, e.g. Mallory 1604
nnerdlor cel service life approx. 3000 tests or for 1 year

atlery service lile approx. 3000 tests

3.

Use of the detector
and generator

3.1.

Detector acluation and
functional test

Battery Test

Turn the switch on the COMPUR 4100 SD
Monitox 10 “Batt.”. If the ballery has
sufficient power lo operale Ihe deteclor for
eight hours, an audible {intermitient) 1one
will be heard, The LCD-display is swiiched
off at the "Batl." lest position. Il no long is
amitled, this indicates thal at least one of
the balteries is exhausied, For salety
reasons bolh balieries should be replaced
{refer to seclion 5.1.).

When the audible tone has been heard (lo
praserve batleries, the lest should be as
short as possible), lhe swilch is moved to

“ON". The tone will cease. The LCD-display

is operaling now. 1t must show “0" ppm
alter some seconds.

Funclional Test (picture 2j

Piace lhe delector on top of the generalor
as illustraled,

As soon as the deteclor sounds its alarm, il
must be removed from tha generator. The
delector is ready lor operation once the
alarm has ceased.

Hthe detecior army dous not sound will.
ten seconds lhe deteclor has lobe chachin:
and serviced. Il necassary, the lilter cap ha
(o be replaced (see point 5.2.}.

115 advisable 10 record the 1est and
assignment of the gas deteclor in the
deteciolog.

The battery 1est and Tuncnonal LEst st te
perlormed prior Lo each use 10 1hus o
maximum salety.

During the gas test the LCD-display inust
show the response of the cell 1o HCN-
concentration as well. As the alarm
threshold is facloryset a1 10 ppm the alarn
should sound at 10 ppm. As the display
reads a new valug every second, the timi:
for alarm and display of 10 ppm may be
difterent.




2 of the Gas Deleclor

yas detegior musl be worn in the
11ting zone ot the person 1o be prolecied
the hilter cap (5) should not be covered
1y way.

rubber lip on the carrying clip makes it
sitle 10 securely attach tha Monitox to
Ades ol clolhing {e.g. the breast pocket).

1515 ol deemed adequately secure, the
n supplied with the Monitox can be
wed m the holes aof the carrying clip,
.onables the Monitox Lo be worn around
neck.

all possible, 1he lilter cap should be
tecied lrom water, dust-laden air or diet.
1. the batlery and functional 1esis {refer
«omik 3.1 ) should be performed belfore
delecton s pul imo operation.

CN gas canceniration in the vicinity of -
sensor exceeds the set alarm value, the
o will sound after a delay dependent on
gas concenlration (The higher the
centration, the more quickly the

MPUR 4100 SD Monitox will respond).

alarm soundds al a level of al leas! 80 dB
i distance of about 30 centimelers
nches).

\ot
3.3.
Connecling the Earphone

When the deleclor is being ulilised in an
area wilh high background noise, the
oplionatl earphone shouid be used io be
sure that the alarm will not go unnoliced.
The sarphonais connecied 1o the earphone
socket (9) on the deteclor. This sockel
disconnocts |ha intarnal loudspeaker. If the
aarphona is being used, it is imporiant that
the lests aiso ba conducted wilh the
earphona plugged inlo the deteclor (refer to
point 3.1.}. When the earphone is not being
usad, the socket should be closed with the
plastic plug.

34.
Connecting the Dosimeter

The COMPUR 4102 Mini-Dosimeler can be
connecled to the 4100 SD {refer 1o
operaling instructions for the 4102).

The generator lest can also be carried out
wilh the Dosimeter connecled \o the
COMPUR 4100 SD if ihe detector is lurned
180" about its longiludinal axis relalive lo
the position shown in point 3.1, and then
placed ontha generalor in thal way, thal the
cell fits into the recess on the ganeralor.
The lunctional test is then slaried by
pushing the generator bullon with one's
finger.

The plug should be replaced in the
Dosimeter sockel whanever the Dosimeler
is nol being used.

O . | —— —— - ———

v
3.5.
Digital Display

Additional lo the warning-function of the
COMPUR 4100 SD Monitox its digital
display (6) gives a direct reading ol ihe
actual HCN concenlration,

Thus it is possible 1o delermine HCN-
concentrations betow and above the TLY-
level, giving the skilled worker and industrial
bygienis! the means to detect unusual
conditions of HCN-concenirations with
high accuracy and resolution.

The COMPUR 4100 SD Monilox is, however,

even wilh its digital display, primary a
measuring and warning device for personat
proleclion.

It has not been designed lor measurement
in process-control, morgover exposures o
high HCN-concenlrations for any length ol
lima must be avoided, as the accuracy of
tha reading will sufter,

3.6.
Delector Deactivalion
and Storage

a) brial period of inactivily (up 10 a menin

the delecior is deactivated
(switch to "OFF")

b) Prolonged inaclivity and storage

it is advisable to open the MoOnox ard
remove both the cell and balenes. o
provide them from leaking and corrodin,
the interior of the Monitox (reler 10 Lhae
sectlions an cell and battery reptacenmen
5.3).

Belore redtilizing the Monitox a new G
has o be installeq.




alibration Instruction for the
etector COMPUR 4100 SD
fonitox

Senhance Ihe intrinsic accwacy of the
tecion for HCM O is necessary to calibrale
wdetecior either with a HCN nitrogen
slure wilh gelinite concentration of HCN
ke an eincironic adjustment by means
Ihe COMPLUR currenl generalor
5900023

1.
ccessories required

11
alibration with gas
Calibeation cap Lo place onlo Monilox
Low meler
mullivoltmeter 0 - 2000 mV;
nnt resisiance 2 1M {)
libing, sel of test cables, screw-driver

calibrabion gas, known concentration,
aboul 10 ppm HCN in pure N

iemark: The generation and above all lhe
s1ablity ime ol HCN calibration
gas 15 nol withoul problems. So
it only a small number of
deleciors are 10 be calibraled,
the electronic method should be
prelered.

12
.iibration - Elecironical Method
wiure Gand 7)

cahbration unit (current gengralor)

livoltmater O - 2000 mv,
wifnn eesistance = 1M}

i set of tust cables, screw-dover

4.2.

Zero calibration and gain
adjustment with calibration gas

4,21,
Praparation

The Moniiox is opened and positioned with
the sleclronic componenis upward on a
non-slip surlace. The cover with the digital
display is carefully put aside with the
display upward.

Then the unil is swilched on via “Ball.”
position 1o “ON", The LCD-display should
read 00 pjym alter several seconds.

The excellent zero-point stabikity of the cells
will normally make unnecessary 10 adjust
the zero-point. Deviations lrom zero are
caused moslly by lault sensor celis,

For zero-checking ramove $ensor cell,

4.2.2.
Zero-Adjustment

Connecl Millivoltmeter Lo tie down poinl
(MP 2y and GND (MP 1) [picture 6). Il the
reading is not zero in clean air, and also is
nol zero withoul sensor cell, potenliometer
(R 9) (olisel vollage) has 1o ba varied until
1he reading is zero.

Note: |lreadingis zero without cell and nol
zero with the cell, it may need up 1o
one hour Lo slabilize the cell. i a cell

. has been removed lor a longer
period withoul shorl-circuiting the
1wo conneclors, the lime to slabilize
may be up lo one day. A new cell
ihaerefore has short-circuit on the
small peb, that musl be broken away
belore inserling the cell.

p—
4.23.
Gain Adjustment with gas

The special calibralion adapler is hightly put

onlo the dust liler on 10p of the detecior cell.

Adjust a calibration-gas flow through lhe
calibration cap; flow rale should be approx.
100 ccm per minule and Ihe inlel must be
the smaller pipe; lo avoid pressure
varialions the oullet should be treo of
obslacles. Aller 5 minutes the display al the
Monilox has reached ils linat valuc.

Connect millivoltineter (o lie down point
(MP 2} and GND (MP 1). Depending on the
conceniration ol the calibration gas the
{ollowing vottage should be displayed:
(adjusl by means ol pot R 7)

[c}in ppm

x 80 my
10 ppm

The display ol the Monitox must show the
gas cancenlralion. In the opposite, adjusl
pot (R 15} unlil correct reading is shown,

4.24.
Gain-Adjustment with the current
calibrator

Each deleclor cell produced by COMPUR
is supplied wilh an inclication of the oulput
current at 10 ppm HCN. {Never throw away
packings ol roplacement cells belore
having noted this indication!!)

Ramove delecior cell, Insert calibralion
cable with the plug board into plug
conneclor for detector cell. The gold
conlacls musi touch tha spring contacls.
Connec! olher side ol the cable 10 the
currenl generator.

Make sure of correct polarily of plugs.
Swilch on generator, lurn bution till
generalor display shows outpul current of
deteclor cell,

Remark: Display atways shows et
vitlue of current it e, zont,
check the conlacls!

Connect volimeter 1o lie down point (MP
and GND. Adjust sensibilily by means ol
pol (R 7) until B0 mV is chsplayed. Moo -
musl now display 10 ppm. in opposite.
adjust pot (R 15).

4.3.
Setling the Alarm threshoids

The alarms of the standard version are Lot
selon W0 ppmilirst alarin 1 TLV and 20550
(second alarm 2 x TLV).

To set the atarm lavals, push the 2 abnr
swilches (S 1) to the ngh. The dispiay o 1.
MONHOX Shows nove Ihe eved GF Siue 1
atanim threshold, TS Cart Dy adusiod o,
meoans of the polentiometer (R 30).

To adjusl the 2nd alarm levol. push the
upper swilch 1o the lell, The display shau s
now the 2nd alarm threshold. This Can L
adjusted by means ol 1he POLGHNGITI e
(R 29).

Afler having adjusied the alannievels, pus
both mini switches 10 Ihe lelt. The Moot
display shows now the actual concaentent,

ol HCN,

4.4.

Concluding the adjustment
operations

Alter the sellings have been made, lurinth
swilch on the pcb 10 "OFF"-position. Mik
sure that the switch-handle on the covor ¢
also m the “OFF~-position. Then carelully
replace the cover and lold the connecting
cable betwaen pch and display so that it
neither squeezed in nor cracked. Tighten
the screws. The Monilax is NOw ready foi
operation.




Maintenance and Servicing
instructions

5.1.
Battery Replacement

1 Turn swilch {7) to "OFF*,
Memove thiee scraws (12).

Turn delector aver and remove [ronl
cover.

Attention: Do nol altempt 1o remove Lhe
cable between front panel and pbc!

Lilt oul batlery housing, disconnecl plug.

Unsicrew and remove ballery lids.
RReplaco batteries wilh +pole lowards lig.
feplace hds.

Piugy-m baltery plug. Ensure cable and
cable socket in right position.

" Replace baltery housing and fronl cover,
cirelully adjust the cable of the (roni
panael, so that it is nol damaged by fixing
ihe front panel; then tighten the screws,

< Fepeal batlery lest.

5.2.
Filter Cap Replacement

-

1 Remove screws (7} (piclure 4) and open
deteclor.

2. Carelully remove sensor cell together
with lilter cap (5). Pull cap ofl cell (4).

3. Atlach new lilter ¢ap {with identical gas

label HCN) and return sensor cell to
anginal position.
Filter cap order number appears on plate
atlached 1o inside of fronl panel and is
hsted in section B.

4 Heplace ront cover and tighten screws

5 Repeal performance lest.

N
5.3.
Sensor Cell Replacement

1. Open deieclor (see §5.1.).

2. Remove cell together with filler cap.

3. Remove new cell and filter cap from
storage container, pull transparent cap
ofl the cell and replace this by {he new
liner cap. Correct position of filler cap is
shown in illusiration,

Remove shorl-circuit prolection
altached to pcb by breaking it away.

4, Proceed current calibraticn {4.2.4.).

5. Replace sansor cell with filker eap in
proper posilion.

6. Clgse Monilox.

5.4.

Generator Cell Replacement
{picture 5)

1. Open housing
{as when replacing batlery)

2. Unsalder lan leads (10).

3. Laosen tour screws (11) and three
screws [12).

4. Remove outlet, gas cell and (an through

the tront.

§. Carelully insen replacement unit

U 5820 300 consisting of oullet, cell and
lan and lighten screws {12).

6. Tighten screws (11). Align circuil board
sa that pin (13) reliably actuales switch
{14) when gas deleclor altached.

. Resolder fan leads {10).

8. Aeassemble generaior and tighlen
SCrows.

-4

9. Tesling: Use properly funclioning gas
detector lor same gas, Swilch o "ON",
aitach, Alarm musl sound afler abou
eight seconds.

ot
5.5.
Generator Ballery Repfacement

Loosen four screws on rear housing panel,
Carelully remove front cover. For correct
positioning of batiery, refer to illustration 5.

6. ‘
Accessories and consumabic
Part Numbers

1. Gas delector digital

5.6.
Troubleshooling
Mallunclion

Batlery test:
No response

Generalor 1osl:
no response

Generalor does not
supply enough gas

Red LED lights up
during tesi

Remedy

Reptacc balierics
(5.1)

a) Repeat 1os! using
2nd deteclor, il
no response, b)

b) Replace liller cap
(5.2.). il not
dirty, c)

c) Insen new sensor
cell (5.3))

Use moislurizing
cap lor several days,
otherwise replace
generalor cell (5.4.).

Reptace generalor
batienies {5.5.}.

display, 2 alarm
thresholds with

Dosimeter oulput U 5306 2
2. HCN call with Gilver cap U 5800 1
=3 HCN filter cap (10 pes.) U S810 3%
4. Ballery PX 23 (1 pel) U A9
"5 HCN gas gencralor U 5390 3
vB. HCN generator cell U 5020 at
7. Calibration gas adapter U 5900 it
8. Measuring cable:
calibration U 59001
S. Digital Vollmeler U 59000
10. Currend calibrator L 5900 O
11, Calibration cable used
in connection wilh
current calibrator U 5800 1.
12. Delectolog U 5900 O
13 Earphone U 59000
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Certificate of Participation

Basic Hazardous Waste Operations
Health and Safety Training

WARZYN

o 4

This certifies that

of

has completed the Basic Hazardous Waste Operations Health and Safety
Seminar offered by Warzyn Engineering Inc. This training seminar com-
plies with the foliowing Health and Safety guidelines.

* EPA Order 1440.2, Heaith and Safety Requirements for Employees
Engaged in Field Activities

* EPA Order 1440.3, Respiratory Protection

+ 29 CFR 1910.134{e). OSHA Respiratory Protection Training
Requirements

+ 29 CFR 1910.120(e), OSHA Standards to Protect Workers in
Hazardous Waste Operations

Signed, Instructor

Date Compieted




APPENDIX D



MEDICAL MONITORING PROGRAM

I. Medical Monitoring Program

All personne)

assigned to work on sites which contain or are suspected to

contain hazardous wastes will be placed under the corporate medical

surveillance program. Other personnel may be placed in the medial
surveillance program {f they're assigned to other tasks which may have health
impiications.

A. Purpose

The purpose of the medical monitoring program is to:

Establish baseline health data of the employee

+  Monitor effects of occupational exposure on the health of the

emp]

oyee ‘

+  Determine whether employees can use or wear certain respiratory
protection

»  Medical Surveillance Program

B. Medical Surveillance Program

The medfcal surveillance program will consist of an entry level and
annual physical administered by the physician of record for Warzyn
Engineering Inc. The following is the medical protocol and required
examination procedures for all employees of Warzyn Engineering who are
fnvolved in working on hazardous waste sites or are otherwise directly
hand1ing hazardous waste materials,

1.

Medical Health History

Physician review of past health history, personal profile, acute
infectious diseases, allergies, immunization history, system
(skin, head, eyes, ears, nose, teeth, throat, neck, breasts,
lungs, heart, G.I., bones and joints). Review of current
medications, personal and family emotions.

Record of body frame, height, weight, blood pressure (supine and
standing), pulse rate (suprine and standing), respiratory rate
and oral temperature., Complete assessment of skin, extremities,
head/neck, eyes, ears, nose, throat, neck, lymph nodes, abdomen,
respiratory, cardiovascular, genitourinary, musculoskeletal and
neurological. If any abnormalities are noted, compliete comments
are to be provided.



3.

8.

9.

10.

To include FVC, FEV, FEV1, FEF, MMEFR, MVV, FRC and Residual
Volume. For detection of resprictive and obstructive lung
diseases, chronic disorders (such as emphysema, bronchitis and
pericarditis).

Ventilation Studies Lung Compartments

Breathing Mechanics Distribution Studies
Diffusion Studies Arterial Blood Studies

Audiometry (Range from 500 - 8000 Hz)
Opthamology Examination

Tests include assessment of muscie balance, eye coordination,
depth perception peripheral vision, far vision near vision,
tonometry, color discrimination and glaucoma test.

Maximal Stress Treadmill Exercise Test (12 point lead EKG)

Resting EKG
Treadmill Stress Test (heart rate, BP, symptoms, ST segment, and
arrhythmias)

(NOTE: Treadmill need only be performed for initial physical and
every 3 years thereafter. EKG sufficient between these years.)

Blood Counts

RBC, WBC, (leukocytes, neutrophils, lymphocytes, monocytes,
eosinophils, basophils), hemogliobin, hematocrit, MCV, MCN, MCHC
and platelets.

Blood Chemistry Profile
NA, K, Ca, P04, €02, Fe, C1, blood urea nitrogen, total protein,
total bilirubin, alkaline phosphatase, SGOT, SGPT, LDH,
Creatinine, uric acid, triglycerides, cholesterol, glucose,
albumin, etc.

Heavy Metals - Lead
Urinalysis

Initial - Measurement of pH, sp.gr., color and character.
Chemical analysis of albumin, protein, glucose, bilirubin,
ketones and occult blood.

24 Hour - Heavy Metals (cadmium, mercury and arsenic)

Stool Occult Blood



NOTE: Physician 1s specifically requested to identify physiological and
phychological 1imitations of patient {n regard to wearing of respiratory
protection. The following factors should be considered as excluding the
patient from the wearing of a respirator:

«+  Emphysema

+ Chronic obstructive pulmonary disease

* Bronchial asthma
X-ray evidence of pneumonconiosis

+  Evidence of reduced pulmonary function

+  Coronary artery disease or cerebral blood vessel disease

« Severe or progressive hypertension

«  Anemia (pernicious)

+ Diabetes (insipidus or mellitus)

*  Punctured eardrum
Pneumomediastinum gap
Communication of the sinus through the upper jaw to the oral
cavity

+  Experiences claustrophobia or undue anxiety when wearing a
respirator

The.attending physician {s to submit:
a. To each employee, a written summary of the examination;

b. To Warzyn Engineering Inc., a complete copy of all examination
results and tests; and

¢. To a file in his office all medical examination results on all
Warzyn Engineering Inc.'s employees who are sent for testing, and
review this file for each examination process requested.

Upon completion of the physical examination, the attending physician will
submit to Warzyn Engineering and to each employee a written summary of the
examination including a statement of the employee's ability to wear
respiratory protective equipment. Coples of the doctor's certification will
be filed fn the employee's personnel file and in the site safety officer's
health and safety file. Any emergency medical information pertinent to the
employee will be included on the individual employee fact sheet carried by the
employee on a hazardous waste site., That face sheet is maintained by the site
safety officer at each project location.

If an employee {s believed to have been exposed as a result of site work, a
physical exam will be performed as soon as possible. Otherwise, medical
monitoring is accomplished through the yearly physical.

13114.04
TTU/jap/
[jap-601-89e]
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WD Causthts: HOL parmrm
ral 0 s and! syse
n.-:.'f- worpiowad 7.5 Polyrnesization: Not parbeen!
EXPOSUre | (ormowe contammaten g and shoes 7.8 inhibitor of Polymertzation:
#an E.n;csl.a Srus wih Dienly of wilsr Noi pertnand
IF TN EYES, hod eyshds Opan 8nd futh wih pupnty OF waler
IF SWALLOWED and vichm 18 CONSCIOUS  have wCiam otne wile: 1.7 Moiar Astio (Mesctent 10
o Mmalk Product). Daw nol svadatie
1.5 Rascieity Grous: 36
HARMFUL TO AQUATIC UIFE IN VERY LOW CONCENTRATIONS
Water Mo b GANQarow 4 H enhrE wller eWblups.
Poliution NOUTY locel RRARN and widii4e Othoian.
NOUly OPGTELES O MDY WAIS! MILARCS
1. RESPOMSE TO DISCHARGE 1 LABEL % WATER POLLUTION
(See Responss Methads Handbook) 11 Category: Flammabie ioad 5.1 Aquatic Tericy:
$honkd e removed 13 Casa: 3 20 pom/D8 e/ Dhowgi/ Tl /resh wele
Chamracal anl phwica T almed 4.2 Waisrtow! Toxidty: Dets nD! svisab
4.3 Biologicet Orygen Demand (BODT
03 B/, 5 days
4.4 Food Chain Concentration Polenital
Dwta nOl geaspbie
3. CHMEMICAL DESIGMATHONS A DBSERVABLE CHARACTERISTICS
31 oL y Claas: 0 4.1 Physical Swie (as shippedy Lowd
4.3 Color: Cougriess
31 Formwis: CeHiCl 43 Odor Mid affehe odor, sweel, pimond- ke
3.3 IO/ UN Dusigration: 3.3/1134 momats;
14 00T 1D Moo 1134
3.5 CAS Registry o 108-90.7
3. HEALTH MAIARDS 5 SHIPPING iNFORMATION
51 Perngnsl Frotectve EQuipment. Crgine vARO-SCn) GB3 respraion wivirs SODIOprals: Negm ene $.1 Cragey ol Purity: 99 5% lechrcal
O vyl Qidrvay. ChHTRCE Bally a0eciacied. Dhal lece shesld whare SPEODNEIS; nubbEr IONFes!, 2.2 Storage Temperaiwe Ambuen
MHON Or whpEnacw CIOIMAng 10 KDWSh prOvSEhon. hard hat. 1.1 e AlMmowphere: NO G s
51  Symploms Folowng Exposurs: matng 10 Sun. syes and Mucous mMembranes. Repeated 2.4 Vanthwy Prrstond vecuum
ARGOBMIE O A MUy LB Cermatim Gud 1C delatng KCHON CrwomG mARBNGN Of ¥ApOM O
AW May (un i GETAQE 10 JNge, ver 3N AINEYE. ACUM vAOOr SEDORSST CAN Chuld
FITPADITA ARG NOM TOUGITNG K VAMMIOL MASEINGIE BNG DR R PEFYOU Britetn
deptesson
%1 Trastment of Eapgaurs: Gal maccsl aneneon i ok Bve sapowaes 800 By Sen0us
Over -aIDOtARE TI88E tha BymOioma INRALATION rivhiwe 10 Cleln e mVwwlen onygen &b
resded HGESTION ting by dnnkeng witsr f wOrfvhng DCOLrt, AOMwweter MO wake:
AdiTeraplie et laspvn EYES Mukh ThorOughly wih waier. SKIN remove contammnaisd
CIOMeng. wath sxDOSM] S8l with 308D S waker
3.6 Theguhuld Limit Velot 75 pom
5.5 et Term inhaiathon Limke: Dais not pvassbie
S8 Tonchy by ingeston Grade 2. LDwe = 0580 5 g/hg (ral radbet)
7 Late Tomsary: Deta noc swpening
50 Yepor {Guk Writeet Chir . VADOrs aey Q 10 Tha sryes and Twos: 11 Stoichiomeinc Ak 10 Fusl Retm. Dals not avssisbie
$8 Uguit 0 Solid TRant Chirdedieristice: Memmm harsrd H spied on CHotng anc alowsd 10

FEMMN My (U LMACNG #nd reddecng Of the sn

310 Do Thewshoid 021 pom

31

LM Vi 2 400 poeT.

11 PHYSICAL AND CHEMITAL PROPERTIES

121 Physies Stte o 15°C and 1 atm:
o
1.1 Molecular Welght: 112 58
123 SoMing Poimt &l 1 8im;
2TOF m 132°C = 405°K
124 Freszing Point
—50 1'F w —458°C = 227 87K
125 Crincal T 3
BT = AMC = 8ITK
126 Critiead Presscre:
456 paia = 448 4ih = 4 52 MN/MT
1.7 Specthc Gravity.
111 g 20°C (lgust)
123 Liguid Surfsce Tension:
33 dyressrom = 0031 Nem ot 25°C
124 Ligusl Water ivieriscial Tenslon:
37 &1 dyresiom = D034 H/m g

w0

12180 ¥Yepor (Gas) Specthc Grovity:
Pot perhren

1111 Ratio of Spectic Hesly ol Yapor (Gask
1084

1212 Lavest Hear of Yaportzation.
125 @nrl = 75 carg =
1140 X 10° Jing
1219 Hesl of Compuation: (gt ) 12,000 Btu/it
- 5700 cal/Q = 280 X 10* }/kg
1214 Hast of Decomporitinr. Nal Derhient
1213 Heal of Bohudidr No1 Ddetwuiel
1218 Kest of Polyverization: Hol perboent
12,25 Mast gf Fysign: 20 40 cal/g
12,00 Limiting Yilos: Daia non svadatis
1127 Rewd Yapor Pressurs 05 psa

% FIRE HAZARDS (Conlmuasd)

.11 Flame Temperaiure: DAt 001 dvisistie
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MCF

. HAZARD ASSESSMENT COOE
e R e
AL

11 MAZARD CLASSHFICATIONS

1.1 Cost o Federnl Avguintons
Norfamenaiie pas
112 wAS Hadad Ralirng for Bl Weter

T risreppirtistidre

Category Aoy
Fre ... ... . . Q
Hagith
Vapor e o
Liguad or Soid Imiand ]
Fomore 1
Wate Pohson
Harran Tomety <]
Aduaic Tty ]
Aagtrwec EMect o e
Ranctrmy
Oy Chawrecals 1
Wl el
Sl Paacin o

11.3 WFPA Haserd Cleesication

Nl st

Comman Syhanyms Ligusiad comirteset  Cokrms Faarn goes' & FIRE HAZARDS
p = - 41 Fuek Poirt NOtU At
Gasraptron. T2
tsotron-22 2 Paronptiy Limvs v A0 Mot Aetabiy
Ugone-22 Leguadl sirka o bose 4 weler Yiedie vapor cloud @ lorrmed, “ Ak ot o
Ewumon- 22 62 Fire Extroueiiirng Agosts Mot o e
Uwea Mt parrant
Siop Srachuga 4 possile L3 Speck Haimrds of Comimarton
Aorod TONACH wlh honmd Produties Detomposton gesss e loxc
inninte ard remove dechaiged matecal
Nolity Kt TEiD Bt DORION COMIGH BTt ] rrAming.
&4 Gshavier 1 Fire Not pernent
&7  grvien Tempershurs: Not Aammable
08 Decirical Mazsrd: Not persrerd
03 Buming Aste: Mol faswrable
Nol farvrable
POISONOUS GASES ARE PRODUCED WHEN HEATED L0 Adbeduic Pavrs Y meprereturs:
Veal QOGNS ANG 3! SOMANR] INRRTNG ADGM BhiE Dam not svasiable
C.o0l euposed contaens wiih wale L1 Mowchismewic AV te Fust Ratia:
Fi Darta ot aveslable
re L17 Pame Tewgerwsre D ot svadable
CALL FOR MECICAL AID 1. CHEMICAL BEACTWVITY
YAMOR 7.1 PesctsRy With Water: No reaceon
Hol eTirng 10 eysa, noBe OF PwoaL by
N vtwiad wall Olualed METNENe OF 88 Of CONBOOLENESE. 72 with . No
Move 10 fedh b - [
It Lreattong hes 3t0pped. e ETACN rspY 10N
N INeahen o Gacult, grea Orygen 73 Sabity Curtrg Treneport Stahis
7.4 Neuvirslising Agents lor Ackde s
[N 1]
Wil causs st Caustiom: Not pertinem
Frish 4MeCiag prans wath Dol O walie 1.5 Polymertzation: NOv parsnem
Exposure DO NQT AUB AFFECTED AREAS TA  Inhisier of Polymertetior:
Mot e
1.7 ol Retie (Reactard o
Progucts Deta nOt v abe
18 Ranciivity Qroup: 38
Nol harmbal i s .
Water
Poflution
1. MESPONSE TO DISCHARGE 1 LABEL L. WATER POLLUTION
(Ses Meapanss Methods Hendbeou) L1 Cawepary: Norfiammalia Dis &1 Aquetic Toxichy:
Diaperse and husn 12 Caes 2 Hote
LI Weterigwt Toriohy: None
L) Bologicsl Oxygen Demand (BODE
Nane
4.4 Food Chain Conoentration Potentist
MNore
1 CHEMICAL DESICMATIONS §.  OOSERVABLE CHARACTERISTICS
11 Cac (=" 4.1 Prysical State (ae shipped)
Prycrocarton Liguefed gas
11 Formuta: CHCF, 43 Colar: Coloriess
13 IMO/UM Deaigretiore 2.0/1018 43 Odor Farl stheresl ke carbon
3.4 DOT IO Mo 1018 T RCHO
35 CAS Rogairy Ne, 75458

4. HEALTH HAZARDS

51 Personal Protectve Edquipent Rubitr gloves. goggies.

5.2 yroup F g Exposurs: H gresse et 10% OONGRANENON N B ity Shume
narcows. Ligusd may Cause rositee

33 Trestwwent of Exposurs: Remove vchm \0 NOn-obtwisted sres and appdy arvhonl resprason ¢
brastung has y00ped Cal o phy y. Orcypen may ba yired.

5.4 Theeaboll Limi Yeigs: 1 000 pom

5.5 Bnan Term inngleion Lmite; Deta /o gvadatie

5.8 TaskNy by Pipueation: ROt pertraned

57 Late Texiciy: Novw

L8 Yapor (Guss) rfiart Chevadierdetion: Yapds &4 ROMMisleg i ihe epes and Mrosl

59 Ueuid ar 3olid hriant Cher ) hazerd Pr y
DECBUSE N FYRGOrEIet Quickl Ligusl may CBuse frosibee.

$.10  Ouiwr Thewwnobt Cild Aol dvasalid

5.11 MDLH Yehsr: Oula nol svadadie

0 the sk

LR
.2
3
(X

9. SHIPFING INFORMATION

Gragas of Prurity. Propebs orike
Slarmge Tarmpr plury. Ambmpni
Per? Ambepher. NO regus predd
Verttirg: Satety rabed

1L PHTSICAL AND CHEMICAL PROPERTIES

121 Prrymical Stets ot 15°C and 1 st
Gas

172 Motecuter Weight B6 48

121 BoMng Pom xt 1 st
—0HF - —405C - 2327

i Crucel Pressurs
Ti8 peag o T atm = 40D WN/mME
127 Speafc Grevty:
141 al —40°C {lcpuct)
124 Uiqurd Surtece Tansion: {sat |
15 ppreasom w 0015 N/m at —41°C
118 Lguid Water istartacid Tanasgmn
Data AOE Edsaom
1210 Yapor (Ges) Spectfic Grarity: 10
1215 Rato of Spacific Hesls of Yapor (Gas)
{om1) 113
1112 Latemt Hasi of Yaporizator
101 Bus/lb = 35 @ Caig =

1214 Heet &f Polythertiafiorr Nt Dareneny
1229 Heat of Fusien: Dals rol evedabh
1236 Limiting Ywhus: Dal not svesadh
1227 Raid Yapor Pressure. 712 6 pus

MOTES
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1,1-DICHLOROETHANE

DCH

Oty hapaat Chicreacern ke

Series ane) rmmy =) waler

3, M1 COnLpread Drnatlfeng AO0W 801, Snd Al v inCIGITW (chudvv) ghoe a4}
Swp aecharge f ponubla Kenp peophe suway
St ON BN IOWTaE and Cal e dupanmen

Howly locsl Feesth bd pORAIDN CORUO) BQendry

Flammatis,

POASOMNOUS GAS MAY BE PRODUCED W FIRE DR WHEN HEATED.
Cormamgry may sxpiods m fre

Wea QOOQiHE AN S -COMArwid Dr W] D07 LT

Erunguish wiill siconoi loam, Carbon dronie. O Ofy ChHamesl

YraTer may D8 narivcTve on bre

Fire

+1

4.3

[ X

a4

*5

& FIRE HAZARTS
Flash Point STF OC = 2ZFCC
Fuamenabie Lrvite b1 A 3 8% 0 11 4%
Fire Extisguishing Agerg: Alcohaoi fomm,
waum, loam, GO, dry Chiwmucss, Carbon
rachiorde
Firy Exvrupaahing Agents 3ol 4o be
Unsak: Waar muby Db inafiactve
Spwcial Manarde of Commuation

10, MAZARD ASSESSMENT COOE
{Sae Marard Asudaamurd Harndipol |

A-P-O-R-5

A

Exposure

CTALL FOR MEDICAL AI0

LICANG
H iwsiowad may Coust MU, Yormming W lavwds.
IThatng W piun wnd syes
BISCHIT BFET W DHINTY O wale
IF N EYES, hokd Opwt &8 flush wilh pasaty of walar
¥ SWALLOWED and woim & CONSCIOUS Rave vctim onnk waier of mal
ahd incuce vormting

Water
Pollution

DCangerous. 10 aguabc ble = hegh Conoeniravons
May by dengerous if 1 ewery walr' Fibhin.

Moty Jacal DeaiTh ang wdi'e cHhogis
HOU'Y Qperals of Neay waler mighes

71
1.z

73

b2 3
T4

Ty

7.8

11 HAZARD CLASSIFICATIONS
Code of Feders Reguiations:

111 MAS Hazard Rawng for Bl Weter

113 WP Nazsry Clasaification:

Not Ssved

Tranpporiation: Not mad

Cavegory Clanedeartion
Hatith, Hatard (Bhoe) 2
Fiartwrvabeity (Rac) PR 3
Paacwrity (¥ show) ... 0

T LABEL

Category: None
Closs; Not parmnent

1. SESPONSE TG DISCHARGE

an

-

1 CHEMICAL DESIGMATIONS 4. OBSEWVABLE CHARACTERISTICS
ce Clama: Helog 41 Physicel Siste (se shigpedx
Pepdrocarioon Oty wcpad
Farmuia CortieCla 4.2 Cosor: Coorese
SOUN Desipnasion: NOL psed 43 Osor Chicrolorm

DOT I Na: 7282
CAS Rogiawry Moo 75-34.3

L
3

1 WATER POLLUTHON

hgeang To xRy
Tl (Manre pnperch} 250 10 2T5 mg/!
2a-nou T, Bone shamg: 320 mg/)
24-nowr T, Pwnparch: 160 mg/|

Watertow! Toxkcity: st Aot avidpdie

Weiagical Oxygen Demand (BOD)
Pacend, 0.0% g/g tor 10 diys Parcent
0002 g/g Wor S deys

Food Chain Concprrirution Polential
Data ot svasabie

1)

RFAL
tan

RFRE]

1113

32

54
55
(X
ir

510
i

5 HEALTH HAZANDS

Equaip " areat OF DOO! VRO OF teph CONCENIEWGN, &
- W e Sl RO Mad SOUKS Bt weeTl. CheTecss worters
DOQUM, AUDDM OV, W] DFOMICIS SIOTUNG Should bl worn

Exp WHALATION migkon of restraury ¥acl Sebvguon, sneenng,

cougheng, ITyvesa. Mauses, and vorwing EVES. brianon, lecrmabon, and rescsnng of
conprciva. SKIN miaton Frolonged of racesiec san SOMACT CAn produos § segnl bum,
NGESTION: mgeshon moadents! 10 NOuSinel hendiiey) & A1 CONGosrad 40 D & o,
Swpoeng O SUDERNIRE] SMOUNE O CMUME N, WOMVOng. Liwimess, rowse .
Cydiss, B CridaiGry fedute

Trawttnerd ot Expere: Calt 4 00cir WHALATION. Remove rom Sonaetwiied e, heeg
T anc! uest. H DraaBung hes OGO, g arthoasl reeprason Admeesier oxyger. EYES
Flush with larpe smourss O waler of weak DiIcarbonate O Ro0e Aokmon. SHIN Dibee wem arge
smounts of waler Remove comtemnmed ciotang INGESTION ARerei &G sty Homech
ouur by simrmterg M (L0 wili®f, SO0y wiler saf waier o k)

Thwwwhushll Lt Valos: 200 ppm

Stvert Term inhuintion LimMa 250 ppm

Taxichy by ingeetior: Geade 2. LDws = 05 0 5 g/ng a1l

Lirte Toxiphty: Chmo Suiediuid May Clods el demage o Arveral
has Wfurern Wl COMOOLY K b RNy STOYYO-\Onic 8 O rartard ekl Cdrebopment

Yaper ((os) Wi Charstioribtiin YaDrs Ciudd 3 sight smerveg O Wt epie Ot rampemiony
Eysiam 5 presand oy Pah CONORrWabone  The Bhect o LemOO-ay

vl o Solid ritemt Charsclensticn: dmumum haraed K aosited on SIO0Ng and siomed o
rornast, Mgy Cluld WTEMLND MG FS00SeR) Bf kha

Osber Throaraohd. Dats /0t el

IDLH Vhse 4 D00 ppm

% SHIPPING INFORMATION

Grades of Furfty: Dats not svesabh
Storsge Temperyturs: Cool
heart Atrrosgrhacy. Dol ot Bvisae
Yerrting: et nol ivedabia

AFRT)
118
121
LF =]

1327

FHYSICAL AND CHEMICAL PROPERTIES

Proysical Sate ot 15°C and 1 atm:
Lrepmt
Molecsdar ‘Webght: 98 07
Soling ol o 1 gtm;
135 14°F m 57.0°C = 230.5°K
Framowy Poiet:
{3 ITF w 97 40w 1TATE'K
Catibcdd Tumparature:
W2TF = M15T = 534 65K
Crtical Fressury:
TH A pam = 50 aWT = 50885 MN/m?
Spaciic Graviry:
1474 0 20°C
Liguiet Surtecs Teonalon:
24 75 oyiniom = 002475 N/moml
a°C
Licpridt Water iriertaciel Tenslon:
Dats fest dvavkaive
Vapor (Gae) Specific Grevity; 3.42
Rats ot Spacific Hasta of Yapor (Gask
1,106 &1 20°C (58°F)
Latet Hest ot ¥aporization:
1218 Brury = V34 calig =
308 X 10* Jrng
Haat of Cambuation: e 774 Bk =
2852 calig w —111 X 10F Srkyg
Hedl of Dictimpositon: Cata Aol vasabia

Haat of Fusion: Dl A0l Fvasatn
Limiting ¥ekae: Dile A0l vl
Auid Yopor Progsure: T 35 pea

MOTES
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1,2-DICHLOROETHYLENE

DEL

Seriui 1 waber  Flartsnable, rphng YRDOr & prochaad,

Sorsen plaanA oG08

Fotty 10CS Pesfth Bod PORUKON COMION BQENCHS.

FLAMMABLE

POUSOMOUS GASES MAY BE PRODUCED WM FIRE.

Ciavmenisrs My sapiode n e

Flpblonts, SI0MG VAR 5w Ty SO

Vit Mulry SxpiOcd ¥ Qrwhed RN SPCIORD aN

Fi Extrmpursh meift dry CPusincall, foarh (n SBDON VKM
tre Muint may ba rattecive on lee

Cox evpoted CONaaws wrih waldl

«r
s
L %)
L0

& FIRE HAZARDS
Pgah Powe: IT°F CC
Puprurupiply Liits 0 4 5 1% 12 0%
Pirw Extinguighing Agamtn. Dry Chabmeca.
AT, CArOo ORRIOE

10, MAZARD ASSESSMENT CODE
{Saw Hazard Asewternerd Hurdivook)
A-X-Y

o may wevel § COfmderabie disiance ‘o
2 30urce Of GIVEON hid fah Dack
lgrwiton Tevpeibury: MG“E
Ewctrical Harstit Dald nol svadebis
Burrvievg Rste: 20 mom/ .
Assbatic Flams Tivgeratire:

Dana 1ot avsshhbie

ACorirned!

CALL FOR WMEDICAL AIC

YAPOR

N nhaled wil ClLpe RIZWwugd, MBI VIRTWONY, OF
DR DTy

Miowe wctim o fresh ar

M Diaateng Nas BIO00M]. Oive MWITCNN [ sOn

1t raathang & GWHCUTL gve OKygen

LU

Harmiul i pesaliomesd

Exposure

F SWALLOWED and vacnm o CONSCIOUS, have wicbm dnnn walet
oF iTel

Water Wiy bt Gangerous A R eriers water intakes.

Notty 10CE] AT NG wadite OO
Poliution

operaiory Of mesrby waler riahes

Effect of how commeniratons 0n Squahic e is LNNGwn.

L1 Rascivity With Waler: No rpechon

7.6 inhibiar of Polyfhertimtion: Mons ssd

s

I, CHEMICAL REACTMITY

FeplCvIry with Camuman Materishs Mo

1. HAZARD CLASSIFICATIONS

11,1 Code of Feueral Meguistions:
Flarnmabie lique

117 NAS Hazard Aating for Bl Weter
Trarapertation: Mot keved

113 WFPA Hasard Olaseification:

Catagory Clasaification
Haanth Hazard {Bhoe) .2
Fuarmwralanty {Plach) [ |
Resctroty (Yolow] . B o2

L RESPONSE TO DISCHARGE 1 LABREL

(Seq Reaporae Methase Mandnpok) L1 Cotwpery: Fammabie kguad

s warnirg-Feph Sarwmahiny 12 Caex ]
Famarict aocm

Evecusts sres
Should be removed
Chwewcal arxd physical restment

1 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS

1§ CO Compatinry Class: Nat baved
17 Ferwade OCH = (HC

13 MEOUN Designetien: 3.2/1150
14 DOT IO N 1150

15 CAS Fugleiry Mo 540-55-0

Caler: Coloriens

[

Phyaicel Buate jaa ahippady L

Owwr: Ethwreal, siphlly acrid; pleasand,
chicrolorm-like

it
[ %]
[¥]

ad

L WATER POLLUTION

Aquatic Teniciy: Dela not svedabie

Weterioud Tomioiy: Oala not pveilahie

okogicel Oxygen Dumand (BO0Y
Data nel svmdbably

Fovd Chainy Comosniraton Potentiat
Nona

% MEALTH MAZARDS

L1 Persensl Predeciive Equipment RuGie Qioves. bty QOQJMRE. M MDDl mddk o bdl-

PrOMngEd COMMACT) Sun MQdsion Coused sholl dapresmon in déug) AbCoBE

£2 Treawment o Expaeurc INHALATION remove rom hether saposurs, § breathing n 4vlcult, g

EytE 4 WO i A DrRInG, e arbhcasl proteratiy

e e

ouygen when bresttung & remarect Gl & pryicsen, EYES' Rush weh wakir 05 8 bt ¥5 e,
BN wash well with 80ap ] waier INGESTION: gt Qaatn: ivags nd cMheracs.

£4  Thrombold Limit Yelue: 200 ppm

K& Bhart Torm inhaistien Limita: Cea nat eveseble

L6 Towkmty by ingestiorc Grade 2, oral LOwe = 770 mg/kg {ra1)

LY  Late TemoRy: Produces iver d Loney mry o supareneni aremaly.
54 Vaper (Gan) Eritses O Daia nor

€9 Liguid or Sade brhant Owia ret

&40 Owier Threahwit Dwia nol svelable

1 Qrwcen of Purtty: Commarcsal

11 inert Awncaptveni: NO requrement
14 Yemung Prassure-vacuum

1. SHIPPING INFORMATION

Forege Temparsiure Ambeent

- 121 Bolng Point M | =tm:

12 PHYSICAL AND CHEMICAL PROPESTIES

121 Prrysionl State #t 15°C and 1 etric
Lonnd
112 Molecader Welght 870

ox 1AFF m 60'C = 333K
e 1VF = 48°C = A21°K
L4 Fresping P
o =14F o —41°C = 10K
gk —A'F & 500 = 22XK
115 Criticel Tempersture: Mol partnent
124 Crmios! Preseure Mot farpran
117 Specific Orevity:
127 ot 25°C (ogund]
118 Liaguid Surtsos Tenalon:
24 Oyrvbl/C = 0 024 Nim at 20°C
114 Ugui Water ivterfecisl Tenalon:
(L
30 dynag/cm = 0030 N/m sl 20°C
1230 Vapor (Gus) Specife Grevity: 134
(211 Ratio of Spaoiic Heats of Yapor (Gesk
1.1458
1217 Lt Heat of Yaportzstion:
120 Bt/ = 72 calig =
10X 18 Jing
1113 Heot of Comimmuon wd 547 2 B0/ =
—2.802 B clig = wTIZA7 X 10* 2iag
1174 Mai of Diptimptaltirs Mot parierivt
V215 Hewit of Besutiorr ol persnent
1218 Haat of Potymertzetion: Not parkrent
12.25  Hewl of Fusion Duta ool weadable
126 Unittng Veaue Daw nOt gvidied
1127 Reid Vapor Proapory. Dilh nol svadatie

(AL
&1z

b FIRE MAZAROS (Comimpnd)
SHoiohiomatric Alr 10 Fusl Ratia: Dt A0t Brasbet

Fama T ocgpirwtiira; Dag not seadlabig

JUNE 198%



DICHLOROMETHANE DCM

Camman Syramyma Wiy e ] Swesl easard oo & FIRE HAZARDS 16, MAZARD ASSESSMENT COOE
Iekpttrysares Chionde
NhatTpland decrongs &1 Fash Feint Not Ramrable under Sow Mazard Assssamei Handtoes)
Whisly I0 b shcturteced AP-X
Swn = wmiar Tigang wmoor m GROLOR. €2 Fmmmetie Limits W A 1 2% 0%
53 Firn Extirwguishing Agenis: Hol perire
&4 Fire Extinguiahing Agenis Mol 16 be
Used: Hot perbrent 11, HAZARD CLASSIFICATIONS
&5 Special Hazarss ot Cominustion
BGHATE Ara® - MTst il T gn e Products: Desocskon producta 11 Code of Feceral Reguistiona:
KShty Gl et R Tk, T AT o &
penerated i a fre may be mmlabng of
ouc 117 WAS Hazard Rating for Buk Waler
48  Behavior In Fire: Mot persnent Tranaportation:
LT ignitron Temparsturs: 1184°F Category Mating
Not Rammatle 48  Eimctrical Hatars: Nol parmant Fre ‘
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PHYSICAL AND CHEMICAL PROPERTIES
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PHYSICAL AND CHEMICAL PROPERTIES
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HAGEN FARM RI/FS
ENDANGERMENT ASSESSMENT PLAN

INTRODUCTION
The endangerment assessment objective is to provide insight into the
probability and magnitude of harm to public health and the environment, by
potential release of hazardous materials from the site. The evaluation will
be performed according to the procedures presented in the Superfund Public
Health Evaluatfon Manual (ICF for EPA, 1986).

The steps to be taken in carrying out the endangerment assessment are as
follows:

»  Choose the indicator chemicals for the "no-action”
alternative.

+ Define the sources and quantify their release rates.

Identify the possible migration pathways, exposure points and
receptors.

» Quantify the combinations of the above three items that could
plausibly result in human exposure to the contaminants.

Compare the exposure point concentrations with the applicable
or relevant regulatory standards or criteria.

Where applicable regulatory criteria are unavailable for ail
of the indicator chemicals, evaluate the health risks in
detail using the standard toxicity data.

Human Intake/Toxicity Assessment-Sum the health risks for
each route of exposure, tndicator chemical and exposure point
to obtain two overall risk values for the “"no-action"
alternative; one risk will be for carcinogenic health effects
and the other for noncarcinogenic health effects.

Sumnarize the results of the above steps.

The endangerment assessment will be prepared in two phases. A preliminary
assessment will be developed as part of the Draft RI Report. A final
endangerment assessment, incorporating results of the preliminary assessment,
will be provided in the Final RI Report.
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PREL IMINARY ASSESSMENT
The preliminary risk assessment identifies potential public health problems,
determines on-site contaminants and identifies potential human exposure
pathways. Potential release sources/mechanisms are determined along with

human exposure points.

The preliminary assessment is qualitative and will identify additional data
needs for the final endangerment assessment. The level of detail in the
preliminary assessment will be based on available data from previous
investigations (historical data) and the data obtained from Technical
Memorandum No. 1 (Subtasks 2.1 and 2.2) covering {nitial site investigation
activities.

The report generated from the preliminary risk assessment will contain, to the
extent practicable, the following types of information:

- Identity of chemicals present at the site.
+ Chemical concentrations measured in various medfa.

Primary toxic effects associated with chemicals found at the
site.

- Potential human exposure pathways identified at the site.

Likelfhood of chemical release and migration from the site;
time over which releases/exposures are expected; basis for
estimates; relevant information on hydrogeology, weather
patterns and other environmental characteristics that would
affect chemical migration.

Potential for human exposure and chemicals and media that
would be involved; estimates of number and locations of
potentially affected populations; presence and
characterization of sensitive populations.

+ Uncertainty associated with existing information; major
sources of the uncertainty; assumptions made in the analysis;
and

- Relevant or applicable environmental standards for the
chemicals of interest; comparison to concentrations found at
the site (specifying point of consumption or concentrations at
the source).
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FINAL ENDANGERMENT ASSESSMENT
The following four main elements will be assessed 1n addressing the overall
objective of the endangerment assessment:

« Hazard Identification
+ Exposure Assessment
» Toxicity Assessment
- Risk Characterization

Environmental (ecological) impacts will be considered although emphasis will
be placed on human health and well-being.

The above four elements are evaluated based upon the following specific
components:

+ Hazardous substances and/or hazardous wastes present in all
relevant media (e.g., air, water, soil, sediment, biota);

+ Environmental fate and transport mechanisms within specified
environmental media, such as physical, chemical and
biological degradation processes and hydrogeological
evaluations and assessments;

- Exposure pathways and extent of expected exposure;
Populations at risk;

+ Toxicological properties of specified hazardous substances or
hazardous wastes; and

Extent of expected harm and the 1likelihood of such harm
occurring (1.e., risk characterization).

KJD/Jpl/SGW
[ip1-600-14d]
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INTRODUCTION
The purpose of this document is to define a Data Management Plan for the Hagen
Farm Site RI/FS, which will be implemented to document and track investigation
data and results. The plan identifies field and laboratory data documentation
materials and procedures, project file requirements and project related
progress reporting procedures and documents. Formats for documents are
established in this Plan.

The forms and procedures defined will be used by Warzyn in the assembly, use
and filing of data, both in the field and office and in the documentation of
these activities.

IELD DOCUMENTATION

A, Field Log Book

A daily log covering field activities and conditions 1s to be maintained by
the on-site Team Leader in the field. The log is to be hand written in a
bound, hard-covered field note book. Entries are to be made for all working
days. Format shall be as follows:

Date Recorder

Weather

Present on Site (1ist by employer)
Activities (1ist by employer)
Equipment {(11st by emplover)
Visitors (1ist by emplover)

B. Field Reports
A weekly report summarizing field activities for the preceding week shall be

issued from the field as a memorandum on the morning of the first workday of
each week. This report shall be sent by overnight mafl or hand delivered to
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the Warzyn Project Manager and the Respondent Project Manager. The form of
this report shall be the same as for the Field Log Book.

C. Boring Logs

- Boring logs are to be recorded on standard forms provided by Waste
Management, Inc.

- Boring logs will record time, date, location by on-site coordinate
system, elevation, samples taken and soil sampling technique used.
D. Sampling Records {QAPP - Sampling Plan)
Document protocols for the identification and tracking of samples are
presented in the QAPP (Volume 3).

E. Field Files
The following files shall be established and maintained in the field:

- Field Log Book

+ Field Weekly Reports
- Correspondence

- Sampling Records

Laboratory Set-up Documentation
Container/Packaging Documentation
Sample Tags

Chain of Custody Records

Sample Tracking Matrix

LABORATORY DOCUMENTATION

A, Laboratory Log Sook
Laboratory log books will record sampie receipt dates, laboratory work dates

and analysis issue dates. These records will be accessible for tracking
purposes.

B. _Laboratory Data
Written reports of laboratory analyses will first be issued to the

Respondents., The Warzyn Project Manager will review and distribute the
results to WONR and U.S. EPA.
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. DATA ANALYSIS
A. Sample Tracking
The sample tracking will be initiated in the field using unique tags and
labels for each sample. Sample numbers will be recorded in a bound daily
notebook prior to shipping the samples to the laboratory., The laboratory will
assign a unique sample number to each sample upon receipt. Further detail on
laboratory sample tracking can be found in Appendix E of the QAPP (Volume 3).

B. Data Analysis
Procedures and forms for data anaiysis are not pre-established. Appropriate

procedures are to be selected by the technical personnel performing the tasks.
Comparative charting, graphing and mathematical modeling are among the
procedures which may be used.

C. Reports
Detailed reports of analysis shall be prepared for all groups of data. The

reports shall contain:

« The Data Analyzed

« Description of Analytical Procedure

« Discussion of Data Limitations

« Definition of Additional Data Requirements
« Discussion of Analytical Results

« Conclusions

« Recommendations

D. Filing
The following files shall be set up and maintained with regard to data

analysis:

+ Sample Tracking
- Laboratory Reports
- Analytical Reports

MANAGEMENT REPORTS
A. Monthly Progress Report (Technical)
A monthly report shall be prepared by Warzyn to define the technical progress
of the project and shall be submitted to the Respondents' Project Manager by
the seventh of each month. The Respondents' Project Manager will submit the
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monthly progress report to WONR and U.S. EPA by the fifteenth of each month
pursuant to Administrative Order by Consent (AOC). This report shall include
the following:

1. Description of actions which have been taken toward achieving
compliance with the AOC;

2. Results of sampling and tests received by the Respondents that have
been through data validation, quality assurance checks:

3. Results of field measurements (e.g., surveying notes) and/or screening
activities (e.g., HNu readings) will be reported as raw data.

4. Plans and procedures completed subsequent to U.S. EPA approval of the
RI/FS Work Plan, during the past month as well as such actions, data,
and plans which are scheduled for the next month;

5. Description of difficulties encountered during the reporting period,
actions taken to rectify difficulties and changes in the schedule due
to the difficuities; and

6. A summary of QA/QC activities, including documentation, will be
presented.
B. Progress Chart
The basic work schedule for the project is contained in the project schedule
(Appendix A of the Work Plan - Volume 2). It will be updated monthly to
indicate current status in comparison with original schedule and issued as
part of the Monthly Progress Reports described above.

C. Report Filing
Separate files are to be established for the Monthly Progress Reports and the
Progress Charts.

TASK REPORTS
A. Final Report
The Final Reports will include the results of the Phase II and Phase III
activities. The Final Reports will incorporate all technical memoranda
authored during the respective phase,

B. Report Filing
A complete set of all reports will be maintained in Warzyn's office.
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WORK_PLAN AND SUPPORTING PLANS

A. Contents
The plans for the Hagen Farm RI/FS are:

Project Work Plan

Sampling Plan

Quality Assurance Project Plan
Health and Safety Plan

Data Management Plan

* * ¢ = =

These plans contain the necessary procedures for the Remedial Investigation,
They include a detailed discussion of technical approach and an approximate
schedule. These are “"working documents® structured to accommodate changes
during the course of the project. Revisions (i.e., changed pages or new
pages) will be 1ssued as necessary to reflect authorized changes in Work Plan
activities.

B. Filing
The Work Plan and other planning documents are to be kept in the binders in

which they are submitted. Revisions will be distributed in the form of
addenda to individual plans.

C. Control

Copies of the planning documents will be numbered sequentially. A record will
be maintained of the distribution of these copies. Receipts for revisions
will be requested from holders of the copies.

DOCUMENT AND COMMUNICATION FILES
A, Data Furnished by the Respondents

Files of data furnished for use during the project are in the possession of
Warzyn. Out cards shall be inserted for items taken from these files, File
contents and structure are full described in Appendix F of the QAPP

(Volume 3).

B. Communications

1. A communications control desk will be established at the RI/FS
Contractor's office. Correspondence shall be routed to communications
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5.

control for filing and/or distribution. This function will be carried
out by the Warzyn Project Manager.

Communication with U.S.quA and WONR shall be through the Respondents'
Project Manager only.

Communication between the Respondents and Warzyn shall be between the
respective project managers, or as otherwise directed by the Project
Managers.

Internal communications shall be duly recorded. Copies of written
communications and written notes of telephone conversations shall be
forwarded to communications control.

Communications with vendors, Consultants' material suppliers or
others, are to be recorded with copies to communications control.
Copies of all such items are to be forwarded to the Respondents'
Project Manager within five days.

Communication Control: Correspondence shall pass through

communications control. Communications control will assign a
sequential number to each document. This number will comprise two
letters and a digit. The first Jetter will signify the writer and the
second letter the addressee. The digit will be a sequential number,
The letters to be used will be D for WDNR, W for Warzyn (if Warzyn 1is
the RI/FS Contractor), E for EPA, R for the Respondents and X for all
others, Separate sequence numbers shall be established for letters,
notes of telephone conversations and internal memoranda. Thus:

Letter WJ12 would be the twelfth letter from Warzyn to the
Respondents.

Telecon WE12 would be notes of the twelfth telephone conversation
between Warzyn and EPA.

Letter XW12 would be the twelfth letter received by Warzyn from an
outside source,

Reading File: A reading file containing copies of current
correspondence will be routed perfodically, not less than weekly, to
staff 1dentified on the project organization chart (see QAPP
-Volume 3).

DOCUMENT SUBMITTAL

The Work Plan and revisions shall be distributed by overnight delivery service
or hand delivered. The Monthly Progress Reports to the Respondents' Project
Manager may be distributed by mail or hand delivered. Documents will be
submitted in the quantities required in the consent agreement and will be sent
to the Respondents' Project Manager. ODocuments will be submitted to the

U.S. EPA and WDNR by the Respondents' Project Manager.
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