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1.0 OBJECTIVES

The objectives of this project work plan are to ensure that moni-
toring well construction and  groundwater sampling and sample
custody procedures employed at the 84th U.S. Army Reserve's
Training Center are consistent with Donohue's standard gquideline
and specifications prior to the initiation of onsite activities.
This plan will:

° Document sample frequency, depth, and the geotechnical
testing requirements required to properly evaluate site
geology.

Describe procedure. for monitoring well installation and
development. '

° Describe the equipment and sampling methods that will be
used to obtain groundwater and soil samples.
° Describe precautions to be taken during collection of
- groundwater samples which will minimize potential contam-
ination.

Outline procedures for documentation of field activities.
Describe the methodology employed for sample labeling,
packaging, storage, shipping, and chain-of-custody pro-
cedures.

2.0 SUMMARY OF FIELD ACTIVITIES

Four groundwater monitoring wells will be installed at two loca-
tions designated as 112A - 112B, AND 113A - 113B, onsite. Each
well nest will be comprised of one 20-foot observation well and
one 45-foot piezometer. Following the development of each newly-
installed well, twelve new and existing wells will be sampled to
determine groundwater quality. Approximate well locations are
given in Figure 1.

2.1 Soil Samples

Soil samples will be collected at S5-foot depth increments :: ::‘ch
piezometer. Soil samples shall be described by a qualifi~ ' . -
ogist or geotechnician according to the U.S.C.S. Soil Cle .. ! .-:a-
tion Standards. Soil types will be documented on a soit ':':*ing

log to include the boring (or well) identification number, loca-
tion, method of drilling and sampling, blow counts, and sampling
depths.

Soil samples from borings in which observation wells are instal-
led will only be collected from the screened depth interval, as
determined by the onsite geologist. These samples will also be
described according to U.S.C.S. Soil Classification Standards and
documented on a boring log.
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Verification of soil <classifications will be made during this
boring program by analyzing selected soil samples. Laboratory
analysis may consist of grain. size analyses and Atterberg Limits
as determined by the site geologist. The volume of soil material
obtained from each sampling depth must be sufficient to allow for
geotechnical testing as required.

2.2 Drilling Procedure

Drilling will be accomplished by using a 4 inch (I.D., minimum)
hollow-stem auger. Geotechnical soil samples will be obtained by
driving a standard 2-inch split spoon sampling device into the
soil at the appropriate depth.

2.3 Well Installation Soil Sampling Procedure

Geotechnical soil samples will be taken at S5-foot intervals until
the total depth of the well 1is reached, ‘unless a noticeable
change in soil stratigraphy necessitates more frequent sampling.
All soil samples will be wvisually classified by onsite personnel
according to U.S.C.S. Standards.

° Well Depth Criteria

Observation wells will be installed to a total depth of 20 feet,
and intermediate piezometers to 45 feet. At a particular ioca-
tion, the top of the screen in the piezometer shall lie at an
elevation 20 feet below the bottom of the screen in the adjacent
observation well.

3.0 GROUNDWATER . SAMPLING PROTOCOL

3.1 Introduction

This section describes protocols for collection of groundwater
samples. The samples will be used to determine groundwater qual-
ity. Groundwater samples will be obtained from eight existing
wells, and the four newly monitoring wells once they have been
properly developed. Twin City Testing will perform well develop-
ment activities in accordance with Donohue specifications. At
the present time, it is anticipated that two sampling events will
be performed at least 60 days apart.

Table 1 presents a listing of the analytes, analytical methods,
and sample containers and preservatives to be used during this
project. Quality Assurance/ Quality Control requirements are
given in Table 2. Each new well will be analyzed for each of the
parameters shown. Groundwater samples from existing wells will
only be analyzed for volatile organics. Table 3 provides a lis-
ting of organic analytes to be determined during this program.
Indicator parameters, inorganic analytes and other parameters to
be determine are summarized in Table 4.
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TABLE 2

QUALITY ASSURANCE/QUALITY CONTROL REQUIREMENTS
84th U.S. Army Reserve's Training Center

# Field # Field # Trip #$Field
Well Type Samples Blanks Blanks Duplicates
Existing 8 1 0 0 *
Proposed 4 1 1 1 *

* One field duplicate taken during each event. Second event
field duplicate will be from well exhibiting detectable
volatile organics in first event.

Sample Containers for Each
Field Sample, Blank, Duplicate

Analyte(S) Container
1. Metals, Hardness l-liter HDPE bottle
with 1:1 HNO3 to pH <2

2. Sulfate, chloride, " l-liter HDPE bottle
BOD, alkalinity cool to 4°C

3. Ammonia, COD 1-250 ml glass bottle,
Nitrate + nitrite 1:1 H3304 to g <2

4. Volatile Organics (2) 40 ml glass vials

vwith Teflon septa, no
headspace, 4°C

RP/MILWUTA/AA7




TABLE 3

ORGANIC ANALYTES
84th U.S. Army Reserve's Training Center

CAS Donohue Analytical
Number Detection Limit (ug/l)
74-87-3 <2
74-83-9 <2
75-01-4 <2
75-00-3 <2
75-09-2 <1l
67-64-1 <5
75-15-0 <10
75-35-4 <1
75-34-3 <1
156-60-5 <1
67-66-3 <1l
107-06-2 <l
78-93-3 <10
71-55-6 <l
56-23~-5 <1
106-05-4
75-27-4 <1l
78-87-5 <1
10061-02-6 <1
79-01-6 <1
124-48-1 <1
79-00-5 <1
71-43-2 <1
10061-01-5 <1
110-75-8 <1
75-25-2 <1
591-78-~6 <10
108-10-~1 <25
127-18~4 <1
79-34-5 <l
108-88~3 <l
108-90~7 <1
100-41~4 <1
100-42-5 <1l
<2
RP/MILWUTA/AA?

Volatiles

Chloromethane
Bromomethane

Vinyl Chloride
Chloroethane

Methylene Chloride
Acetone

Carbon Disulfide
1,1-Dichloroethene
l1,1-Dichloroethane
Trans-1,2-~dichloroethene
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane
1,2-Dichloropropane
Trans-1,3~Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
Cis-1,3-Dichloropropene
2-Chloroethylvinylether
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene

Chlorobenzene
Ethylbenzene

Styrene

Total Xylenes




TABLE 4

FIELD PARAMETERS AND INORGANIC ANALYTES
84th U.S. Army Reserve's Training Center

Indicator Parameters: Field Parameters:
BOD Temperature
Alkalinity Conductivity
CoD pH
Hardness Turbidity
Ammonia/Nitrogen Color

Odor

Public Welfare Standards:

Chloride
Dissolved Iron
Sulfates

Public Health Standards:

Nitrate and Nitrite - Nitrogen

Other Dissolved Metals to Include:

Arsenic
Barium
Boron
Cadmium
Chromium
Lead
Mercury

RP/MILWUTA/AA7




3.2 Purging of Monitoring Wells

Following proper construction, installation, and development of
the monitoring wells, purging must be conducted prior to sampling
to ensure the collection of a representative groundwater sample.
For wells with rapid recovery rates, a minimum of five well vol-
umes will be removed. However, low-yield wells, which do not
recharge upon purging, will be pumped dry and then sampled as
soon as they recharge.

Pumps to be used during the purging process will be fitted with a
foot valve located at the water intake in the pump. This will
prevent purged water from siphoning back into the well.

Before, during and after completion of purging, the chemical and
physical characteristics of the water removed at each well will
be determined to include; turbidity, color, odor, conductivity,
pPE, and temperature. These parameters must be constant (+10%)
before the well is considered properly purged. All of the infor-
mation collected during the purging process will be recorded on a
well purging and sample collection log as shown in Appendix A.

3.2.1 pH Measurement-

As soon as .a sample 1is collected, groundwater pH will be
measured. This will be accomplished by using a digital tempera-
ture compensating pE meter. Prior to measurement, the pH will be
standardized using fresh buffer solutions of 4.0, 7.0, and 10.0.

3.2.2 Conductivity Measurement

Specific conductance will be measured by a conductivity meter
with temperature compensation. Daily calibration of the conduc-
tivity meter will occur throughout the €£field investigation.
Calibration is accomplished through the insertion of the conduc-
tivity probe into a standard 1413 micromhos solution. This pro-
cedure will be done .prior to groundwater monitoring and sampling.

3.3 Groundwater Sample Collection and Order

Groundwater wells will be sampled immediately after purging and
no later than 24 hours following purging with the exception of
those wells which take 1longer than 24 hours to recover. The
sampling device used for groundwater «collection 1is a teflon
bailer attached to a nylon rope or stainless steel cable. The
first several bailer volumes retrieved from the well will be
discarded prior to following sample collection. Based on past
data, wells will be sampled in the following order (least contam-
inated to most contaminated): 105A/B, 106A/B, 113A/B, 10l1A/B,
102A/B, and 112A/B.




3.3.1 Groundwater Sampling Procedure

After proper construction, installation, and development of the
wells, groundwater sampling procedures will begin. However,
before a sample is collected from a well, the water lavel will be
measured and recorded. The well will then be pumped or bailed
with prec'eaned (decontaminated) equipment to remove a quantity
of water equal to at least five times the submerged volume of the
casing. If the well does not recharge fast enough to permit the
removal of five casing volumes, the well will be pumped or bailed
dry, and then sampled as soon as sufficient recharge has
occurred.

Samples for chemical analysis will be collected in a bottom
emptying teflon or stainless steel bailer. Immediately after
use, all equipment used for. sampling will be rinsed thoroughly
with Liquinox solution, followed by a doubledistilled water
rinse. This cleaning procedure will occur between each sampling
locations. Sampling equipment which may be used during sampling
activities and will require decontamination include measuring
tapes, pumps, tubing, and a rope. Each bottom-discharge bailer
will be precleaned off-site, wrapped with aluminum foil, and
stored until use in a dedicated storage tube.

3.3.2 Sampling Procedure for Existing Well

-

Prior to sample <collection, remove stagnant water by
purging all wells.

-]

° To determine the volume of water to be purged from eac\
well, if possible, measure the depth to the static wate.
level and depth to the bottom of the well from the top of

pipe. Use a fiberglass tape. Between measurements at
each well, rinse the tape several times with distilled
water.

° Based on the depth to water, the total depth of the well

and the diameter of the well, the gallons of water stan-~
ding in the well (well volume) shall be calculated using
~ the following formula:
1 well volume = 3.14 d2/4 x HE x 7.48
Where:

d

diameter of well (feet) (2-inch I.D.=0.167 ft)

H

]

height of water (feet) from well bottom

If the well volume cannot be determined, use the following pro-
cedures to sample existing monitoring wells:

10
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° Sample will be drawn directly into precleaned Teflon or
stainless steel bailer for VOCs.

° VOC sampling procedures shall be consistent with those
used at other groundwater well locations.

° Samples for other analyses shall be drawn directly into
sample jars.

° Appropriate decontamination, handling, labeling, and
chain-of-custody procedures shall follow sampling.

If the pump is inoperable, determine if the well can still be
sampled. If sampling 1is possible, obtain sample as close as
possible to well head. If possible, remove five well casing
volumes prior to sampling.

3.3.3 Field Sample Splitting

Groundwater samples will be immediately split in the field for
specific chemical analysis. Groundwater samples to undergo
analysis for dissolved metals will be field-filtered using a
0.45 micron filter and a positive pressure technique. Samples to
undergo analyses for volatile organic compounds will not be
filtered.

All water samples will be collected in the appropriate bottles.
Preservatives will be added only to samples to undergo analysis
for disso.:ved metals. Bottle and preservative requirements have
been summarized in Table 2.

Groundwater sample may be analyzed for one or more of the fol-
lowing as shown in Table 1: (1) Physical parameters to include
color, temperature, color, turbidity, and specific conductance;
(2) Volatile Organics (including Xylene) by EPA Method 5030/8240;
(3) Dissolved Metals including arsenic, barium, boron, cadmium,
chromium, iron, lead, and mercury; and (4) Primary and secondary
parameters to include nitrate + nitrite-nitrogen, ammonia-nitro-
gen, sulfate, chloride, total alkalinity, hardness, biochemical
oxygen demand (BOD), and chemical oxygen demand (COD).

Analytical methods are given 1in Table 1. Detection limits will
be consistent with Federal Drinking Water Standards where appli-
cable and will be acceptable to Wisconsin DNR. It is possible
that it may be necessary to use AA Furnace Methods instead of EPA
Method 6010 to achieve some of these detection limits.

VOC Sampling Procedure

° Water samples for volatiles will not be composites. These
samples will be obtained by the following procedure.

11




° Gently fill each 40 ml VOA wvial with sample until over-
flowing, in a manner such that no air bubbles become
entrapped.

° Place septum on top of the wvial with white teflon side in
toward the sample and screw on the cap. Always keep the
vial submerged. Invert vial and inspect for bubbles.

° If air bubbles persist, discard sample and repeat process.

° Collect two vials of VOC samples at each location.

° Attach appropriate labels, tags, custody information and
store sample in a cooler. Log sample collection. Care

must be taken to avoid freezing the sample.

3.3.4 QA/QC Samples

For volatile organic analysis, quality control will be accom-
plished through the collection of field blanks and field dupli-
cates. One (1) duplicate water sample, one trip blank and one
(1) field blank will be obtained at each sampling event. After
the volatile organic data from the first event is evaluated, the
location for the field duplicate for the second event will be
chosen. A well 1location where detectable volatile organics
reported will be selected. Duplicate precision will be assessed
by using the Relative Percent Difference (RPD) statistic:

RPD = A - B x 200

A+ B
Where:
A = Concentration of Analyte in Sample
B = Concentration of Analyte in Duplicate

Note the breakdown of Quality Assurance/Quality Control samples
given in Table 2. - The definitions of each QA/QC samples is
described in sections 3.4.1, 3.4.2, and 3.4.3.

3.4.1 Pield Blanks

Field blanks will consist of rinsates. Rinsates taken for sam-
ples other than volatile organics will be collected prior to
obtaining any other samples at each groundwater sampling loca-
tion. Field blank rinsate samples will be collected by running
deionized water through the bailer and collecting the water in a
precleaned bottle.

12
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3.3.4.2 Trip Blanks

Trip blanks will be prepared to assess the degree and type of
accidental contamination by volatile organics that may result
from sample collection and shipment procedures. Prior to the
field team's departure from the Donohue Office, two 40 ml vola-
t’'le vials will be filled completely with reagent grade water.
TLe vials will accompany the package of empty vials to be used
for volatile field sample collection into the field. Each trip
blank will be opened once in the field. They will then be
recapped, properly packed with the site field samples, and sent
to the QA and QC laboratory for analysis.

3.3.4.3 Duplicate Samples

Duplicate groundwater samples will be collected for analysis
according to QA/QC breakdown given in Table 2. They will be
obtained at the same time and using the same methods as employed
during the collection of the field samples. In addition, sample
splits will be collected for metals analysis.

Unique sample numbers will be assigned to the split and duplicate
sample sets sent to the QC laboratory to aid in their disguise.

3.3.5 Bottles and Preservatives

Prewashed decontaminated sample bottles will be used for ground-
water sampling. Glass 40 ml vials with teflon septums will be
used to store water samples for volatile organics testing.
Groundwater samples for all other aralysis will be collected in
250 ml liter glass or polyethylene (HDE) bottles as shown in
Table 2.

Each bottle containing a groundwater sample must be appropriately
identified, using an adhesive 1label attached to it (a tag may
also be necessary). The addition of chemical preservatives (HNOj3
and H7SO4) will be necessary for all water samples collected for
specified analytes as shown in Table 2. Preservatives will be
prepared by Donohue Analytical prior to the initiation of the
sampling program.

Table 1 also summarizes the containers to be used for each sample
type, as well as the preservatives and holding times for samples
taken at this site. No preservatives will be used for samples to
undergo testing for wvolatile organics. Water samples require
refrigeration as close as possible to 4°C following collection.

3.3.5.1 Addition of Preservatives

Glass vials with 4 ml capacity and teflon lined screw caps, will
be filled with 3 ml of metals grade 1l:1 nitric acid or sulfuric
acid. Sample bottles requiring the addition of a preservative

13




will be filled to within 1/4-inch of full with the sample and
then the entire contents of the HNO3 (H3S04) vial added before
the packaging of the sample for shipment to the lab. The labor-
atory sample custodian will check that the pH of the preserved
sample is less than 2, or additional acid will be added.

Note: Chemical preservatives must also be added to all field
duplicates and blanks.

Each bottle filled with sample must be 1labeled. A notation of
the preservative added should be made in the field book.

3.3.6 Packaging and Shipping

Only high quality plastic coolers and/or metal coolers will be
used. Styrofoam coolers, boxes, or foam lined fabric coolers are

not acceptable. Bottles will be placed upright in coolers.
Styrofoam packing beads (or other suitable packing material) will
be placed in the cooler bottom. More styrofoam packing beads
will be added to cover Dbottles. Frozen blue ice packs will be

placed in ziplock bags and put around samples, but will not come
in direct contact with the bottles. Additional styrofoam beads
will be added to fill the cooler. The cooler drain will be taped
shut with fiber strapping tape.

Place the original chain-of-custody form in a ziplock bag and
tape to the underside of the cooler 1lid with fiber strapping
tape. Tape the 1id of cooler with fiber strapping or duct tape.
Place two (or more) Donohue custody seals (numbers recorded on
the custody form) on the cooler over the cooler latch(es) and at
the back of the cooler. Three inches (wide) of clear tape will
cover the seals. The seal will be signed and dated by the person
sealing the cooler.

Donohue Analytical will be informed by phone of the number of
samples, analyses required, and expected time of courier arrival.
Samples will be delivered to the lab the same day as collected by
the field team. Once samples arrive at Donohue, the lab sample
custodian will then break and record the seal condition, inven-
tory the samples, sign the custody form, and inform the Donohue
Project Manager of any discrepancies between bottles, labels,
tags, and custody documentation.

4.0 SAMPLING PROGRAM ORGANIZATION

4.1 Documentation of Sampling Events

Bound field and laboratory notebooks with sequentially numbered
pages will provide the means for recording data collection activ-
ities performed both at the site and in the laboratory. As such,
entries will be described in as much detail as possible so that
the situation can be reconstructed without reliance upon memory.

14
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The cover of each notebook will contain:

84th U.S. Army Reserve Training Center
Milwaukee, Wisconsin

Assigned Activities

Start and End Dates

Book Number

Entries into the notebook will contain a variety of information.
At the beginning of each entry, the date, start time, weather,
all field personnel present, level of personal protection being
used onsite, and the signature of the person making the entry
will be entered. The names of visitors to the site, all field
sampling team personnel and the purpose of their visit will be
recorded in the field notebook.

All measurements made and samples collected will be recorded.
All entries will be made in indelible ink and no erasures will be
made. If an incorrect entry 1is made, the information will be
crossed out with a single strike mark. Wherever a sample is
collected or a measurement is made, a detailed description of the
location of the station will be recorded. All equipment used to
make measurements will be identified, along with the date of
calibration.

Samples will be collected following the procedures documented in
this plan. The equipment used to collect samples will be noted,
along with the time of sampling, sample description, depth at
which the sample is collected, volume and number of containers
into which the sample is placed in the field. Sample numbers

- will be assigned prior to going onsite. Significant field note-

book entries (samples collected, significant observations) shall
be countersigned by another member of the project team.

4.2 Sample Numbering System

A sample numbering system will be used to identify each sample
taken during this program. This numbering system will provide a
tracking procedure to allow retrieval of information about a
particular sample and assure that each sample is uniquely num-
bered. For this project, a two letter designation will be used
to identify the site where the sample is collected. The baseline
monitoring program will be designated by AR. Sample numbers will
be synonymous with well numbers. For instance, for Well
No. 104A, the Sample Number will be AR-104A.

Sample depths will be recorded in the €field notes or on the
boring logs. Duplicates and field blanks will be prepared and
numbered uniquely as if they were separate samples. A record of
identification numbers for samples, blanks, and splits will be
maintained and given to the 1laboratory and sampling QA Director
for analytical data review of field precision and accuracy.
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4.3 Labeling and Recordkeeping

Following collection of samples, each member of the field team
must sign chain-of-custody form as samplers. Likewise, whoever
packages the samples for shipment should sign, date, and indicate
the time under "relingquished by." The date and time of sample at
each location should be entered along with the number of sample
bottles filled, the analyses required, and whether the sample was
a composite or grab. Any compositing done in the analytical
laboratory will necessitate the initiation of a new custody form
as a "new" sample is created from the field samples.

During sample collection at each 1location, permanently bound
field logs will be used to record all field measurements and
other pertinent information. This information will include date,
sampling location, time, ambient temperature, barometric pres-
sure, and sample identification number. Each sample container
will be affixed with a label (and tag) which includes all of this
sample identification information, Indelible 1ink will be used
for all labeling.

Under the Remarks Section, the Donohue custody seal numbers used
to seal the shipping cooler should be entered.

4.4 Chain-of-Custody

Prior to delivery of the samples to the laboratory, a chain of
custody fcrm will be prepared. This form will include sample
identific.-ion numbers, date and time of sample collection, num-
ber of samples being submitted to the laboratory, and the signa-
ture of field personnel collecting the samples. Chain of custody
forms will be completed in duplicate. The original custody form
will be taped to the inside 1lid of the shipping cooler and the
duplicate will be maintained for the project files. The shipping
cooler will be secured with strapping tape and custody seals will
be placed across the cooler opening to ensure sample integrity
during shipment.

The information on the custody form (date, time, sampler(s),
analyses) will match the information on the adhesive label.
Group and number bottles sequentially (when multiple bottles are
present for a particular sample (i.e., 1 of 2, 2 of 2). It is
important to use only indelible waterproof ink on labels and
tags. "Magic" markers will not be used on or near volatile vial
labels, tags, and bottles to avoid contamination. Sa..ple labels
will be covered with 3 inch wide <clear adhesive tape to help
eliminate label soak-off.
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5.0 ANALYTICAL PARAMETERS

5.1 Organic Analytes
During the baseline monitoring program, field samples will
be analyzed for those organic constituents given in
Table 3.

5.2 Field Parameters and Inorganic Analytes

Groundwater samples will be analyzed for the field param-
eters and organic analytes as shown in Table 1 and 4.

6.0 FIELD SAMPLING ORGANIZATION/SCHEDULE

Individuals responsible for field activities which include the
development of monitoring wells, and the sampling for chemical
analysis of the groundwater are given below:

PROJECT MANAGER: Dave Voight
SITE GEOLOGIST/HYDROGEOLOGIST: Joel Giraud
Mark Powers
GROUNDWATER SAMPLING: Kurt Rubsam
Mike Billman
SITE HEALTH AND SAFETY OFFICER: Joel Giraud
. Mark Powers
LAB AND SAMPLING QC DIRECTOR: Marcia Kuehl
. DRILLING CONTRACTOR: Twin City Testing
7.0 WELL INSTALLATION, DEVELOPMENT, 1IN SITU PERMEABILITY AND
RESPONSIBILITY
7.1 Monitoring Well Installation and Development Procedures

7.1.1 Genaeral Requirements

Donohue will provide a qualified geologist or geotechnical engi-
neer who shall be onsite for all drilling activities including
well installation, development, and other related operations.
Drilling activities will include the 1installation of two well
nests on the northwestern portion of this property (Figure 1).
Each nest will consist of one 20-foot observation well and one
45-foot piezometer.

The selected drilling subcontractor shall accomplish installation
of the monitoring wells with a water-rotary capable drill rig.
The subcontractor shall use dry, hollow stem or solid auger
methods while in overburden. No water may be used during soil
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boring. "NX" (or larger) diamond-core drilling methods should be
used to penetrate and retrieve samples of bedrock or boulders, if
encountered.

Soil and/or rock samples for documentation of soil types shall be
taken at 5-foot depth increments 1in intermediate piezometers.
Samples will be obtained only at the screened interval in obser-
vation wells. Selected samples will wundergo geotechnical
testing.

7.1.2 Decontamination of Equipment and Materials

Prior to mobilization onsite, the drilling subcontractor shall
steam clean the drill rig and associated equipment used during
soil boring, rock drilling, and well installation.

7.1.3 Condition of Drill Rig and Equipment

Equipment utilized during this program shall be maintained to
ensure that contamination does not result during drilling activ-
ities. Leaking seals or leaking tanks containing £luid other
than clean water shall not be permitted.

7.1.4 Procedures to be Used for Cleaning Eguipment

° Remove all drill rod, augers, samples, and other equipment

except that in the tool boxes of the rig which will not be
utilized in the operations.

° Steam~clean the drill rig wutilizing potable water. The
water supply source used is to be documented.

° Lay drill rod, augers, casing, samplers, pipe wrenches,
etc., on hoses or other supports and steam clean until all
visible signs of grease, o0il, mud, etc., are removed. Use
brushes as required.

Do not use greasy or muddy gloves when handling tools
after cleaning.

Avoid using freshly-painted bits and tools which will
leave paint chips at the sampling site.

Clean water tanks, pumps, mud pans, hoses, including hoses
and tanks used to transfer water from source to drill rig
tank, i.e., pickup truck water tanks.

7.1.5 Decontamination of Materials

Use bnly new materials for well construction. Only bagged
cement, powdered bentonite, bentonite pellets in con-
tainers, new well screen, riser pipe, and well protectors
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7.1'6

7.1.7

shall be used. Steel casing which is rusty but not pre-
viously in contact with hazardous materials may be util-
ized provided it has been decontaminated prior to use.

Use stainless steel (Schedule 304) pipe for riser and well
screen, 0il shall not be used during the £factory
threading operations.

Workers shall use clean gloves when handling riser and
well screen.

Sand and/or gravel filter pack material is to be clean and
uncontaminated. Record the manufacturer, type, size, and-
source of the filter pack material.

Steam clean the well protector and any casing pipe.

Potable water wused in drilling and grouting operations
shall be obtained from a source deemed "safe" and uncon-
taminated by Donohue prior to use.

Decontamination of Well Development Tools

All pumps used in well development shall be rinsed in
acetone, soaked in water from the designated source, and
steam cleaned. Pumps which 1leak or otherwise may cause
contamination will be rejected. Electrical tape shall not
be used to band wires to the discharge pipe of submersible
pumps. Bands shall be stainless steel or plastic without
glue.

Only stainless steel or teflon bailers shall be utilized.
Bailers including the line shall be cleaned immediately
before use. Dirty 1line shall be rejected. A plastic
sheet shall be laid on the ground to hold the bailer line
or a decontaminated reel employed.

Only compressors equipped with operable oil traps and a
filter shall be utilized. The o0il trap and filter shall
be of a design approved by Donochue.

Protection of Water-Bearing Strata

It is expressly understood that toxic and/or contaminating sub-
stances shall not be used at any time during the monitoring well
installation process. All field activities and methods shall be
sufficient to positively prohibit the introduction of contamin-
ants from one water bearing stratum to another via the well bore.

The use of drilling fluids (i.e., bentonite, Quickjel,
barite, revert, etc.) which contain contaminating addi-
tives is not permitted.
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° Grease or o0il on drill rod joints is not permitted.

° Dispersing agents such as phosphates or acids shall not be
used in well installation or development.

° No attempt shall be made to chemically disinfect the well.

7.1.8 Drilling and Installation of Groundwater Monitoring Wells

The drilling subcontractor shall install four groundwater moni-
toring wells at the project site. Well locations are discussed
in the previous section.

The design and construction of monitoring wells shall follow as
closely as practical the design for properly installed, low-yield
domestic water supply wells. Recommended practices for the con-
struction of such wells are set forth in "Manual of Water Well
Construction Practices", USEPA Publication No. EPA 570/9-75-001.
Additional design recommendations are given in "Procedures Manual
for Groundwater Monitoring at Solid Waste Disposal Facilities,"
USEPA Publication No. EPA 530/SW-611. @ Any state or local certi-
fication requirements and codes for construction followed shall
be met. The selected drilling firm shall be responsible for
obtaining any well drilling . permits required by state or local
authorities and for complying with state or local regulations
concerning submission of well logs and samples.

Drilling will be accomplished with a minimum 4-1/4 inch I.D.
(8-7/8" 0.D.) hollow stem auger.

Each soil boring in which an observation well will be installed
shall be advanced to a 20-foot depth or until the water table is
encountered and at least 10 feet of screen can be installed. The
observation well shall vyield representative samples of the
groundwater that can be used for chemical analysis. It shall be
constructed so that the upper surface of the water table is
encountered by the well screen and the presence or absence of any
nonagueous phase on top of the water table can be determined, and
sampled if present.

Each intermediate piezometer boring shall be advanced to a depth
of 45 feet, or to a depth where the top of the well screen in the
piezometer lies 20 feet below the bottom of the screen in the
piezometer. Each piezometer shall yield representative samples
of the groundwater that can be used for chemical analysis.

Well design details will be documented on a field form such as
that given in Appendix B.
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7.1.9 Soil Sampling

Soil sampling using a standard 2-inch split spoon sampler will
occur at 5~foot depth increments in each piezometer. Soil sam-
ples will only be obtained at the screened interval in observa-
tion wells. Selected samples will undergo geotechnical testing.

7.1.10 Rock Sampling

Bedrock (or boulders) encountered during this drilling program
shall be cored using standard diamond core drilling methods
(ASTM D2113-83). The core shall be "NX" size or larger.

Only clean, nonchlorinated water or formation water from the well
being drilled may be used as a drilling fluid for coring. A
sample of the water shall be retained by Donochue's onsite geol-
ogist or representative.

All rock core recovered shall be logged by the geologist, photo-
graphed with 35 mm color slides, and stored in wooden core boxes.
Tne cores shall be stored by the drilling subcontractor until the
project is completed.

7.1.11 Soil Boring and Well Construction Documentation

Well construction diagrams detailing well construction materials
and methods shall be prepared by the drilling subcontractor for
inclusion in the engineering report. In addition, final boring
logs shall be included in the final report. The logs shall be
prepared by the drilling subcontractor and submitted to Donochue
no later than 30 days after the well is completed. Information
provided in the logs shall include (at a minimum):

° Reference elevation for all depth measurements.

Depth of each change of stratum.
Thickness of each stratum.
Identification of the material of which each stratum is

composed according to the Unified Soil Classification
System (or standard rock nomenclature).

° Depth interval from which each formation sample was taken.
° Depth at which hole diameter (bit sizes) change.
° Depth at which groundwater is first encountered.
° Depth to the static water 1level and changes in static

water level with well depth.
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Total depth of completed well.

Depth or location of any loss of drill water circulation,
loss of tools or equipment.

Location of any fractures, joints, faults, cavities, or
weathered zones.

Thickness and depth of grouting seals.
Nominal hole diameter.

Volume of cement and bentonite used during grouting and
for well seals.

Depth and type of well casing.

Length, diameter, slot size, material, and manufacturer of
well screen(s), and measured depth to top/bottom of well
screen.

Any sealing-off of water-bearing strata.

Static water level upon completion of drilling, 24 hours
following well construction, and after development.

Start and completion dates for soil boring and well con-
struction.

Other construction details pertaining to monitoring well
installation. This includes documenting the type and
source of gravel/sand filter pack material, seal mate-
rials, concrete, etc.

7.1.12 Concrete Pad and Collar

The Consultant shall be responsible for installing a concrete
collar/pad at each monitoring well location.

A minimum S5-foot thick concrete collar shall be installed
at each well. Actual construction will be dependent on
whether the well extends above the ground surface or is
installed flush with the ground surface.

The concrete shall be air-entrained.

The concrete collar shall have a minimum thickness of five
feet. Collar thickness shall be determined by the Engi-
neer based on specific site needs and/or the depth to
frost. Protective metal casing will be imbedded into the
concrete pad/collar to protect the well riser.
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Details of the construction of the concrete pad and collar
shall be recorded on the monitoring well diagram.

In addition, each well shall have a lockable vented cap which
will prevent the the entrance of foreign material into the com-
pleted well.

7.1.13 Well Protector Pipe

The drilling subcontractor shall be responsible for protecting
monitoring wells following those procedures given below.

Wells Extending Above Ground Surface

The stainless well riser ("stick-up") shall be enclosed
within 4-inch diameter (minimum), Schedule 40 steel
casing, with hinged, loc...ng top.

The top of the protective steel casing shall be 24 inches
to 36 inches above ground level, and set into the concrete
collar to a depth of at least three (3) feet.

The steel protector pipe shall be covered with an over-
lapping locking steel cap. All 1locks shall be keyed
alike. The inner casing must be capped with an overlap-
ping threaded cap. The protector pipe shall be vented by
a 1/2-inch diameter drain hole placed just above the con-
crete cap.

All protector pipes shall be free of rust, dirt, grease,
etc., and painted a bright color (i.e., red, yellow,
orange).

If a monitoring well is damaged, the damage must be cor-
rected within 72 hours of its - discovery. 1If a monitoring
well is damaged irreparably, it must be properly sealed
and abandoned in accordance with State guidelines, and
within seven (7) days of discovery of the damage.

Wells Mounted Flush With Ground Surface

The stainless well riser shall be enclosed within 4-inch
diameter (minimum), Schedule 40 steel casing, with hinged,
locking top.

° The top of the protective steel casing shall be 6 inches
below the ground surface, and set into the concrete collar
to a depth of at least three (3) feet.

A flush-mount well protector top will be installed by
excavating soil within an 18-inch radius from the well
riser, to a minimum depth of 12 inches. Set steel collar,
with locking well cap in concrete as appropriate.
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7.1.14 Well and Monument Locations

Coordinates and elevations shall be established for each moni-
toring well. The coordinates "shall be to the closest 1.0 foot
and referenced to the State Plane Coordinate System. If the
State Plan Coordinate System 1is not readily available, an exis-
ting local grid system shall be used.

Elevation of the ground surface for the top of the casing to the
closest 0.01 foot shall be obtained at each well. Elevations
shall be referenced to the National Geodetic Vertical Datum of
1929. If the 1929 Datum 1is not readily available, the existing
local vertical datum shall be used.

One permanent control monument shall be placed in an accessible
location within the limits of the work. Coordinates and eleva-
tions shall be established to the «closest 0.01 foot for each
monument. The location, identification, coordinates and eleva-
tions of the wells and monuments shall be plotted on maps with a
scale large enough to show their location with reference to other
structures at the individual sites.

A tabulated list of the monitoring wells and monument, copies of
all field books, and all computation sheets shall be prepared and
submitted to Donchue. The tabulation shall consist of the desig-
nated number of the well or monument, the X and Y coordinates,
and all the required elevations. These items shall be submitted
to Donohue in the final report.

7.1.15 Identification of Wells

The drilling subcontractor shall affix a permanent marking or tag
to the outer steel protective casing of each well which clearly
identifies the well number. ‘

7.1.16 Well Plumbness and Alignment

All risers shall be set round, plumb, and true to line. Well
alignment may be determined by 1inserting a 10-foot long section
of pipe, 1/2-inch less in diameter than the inner diameter of the
well riser pipe.

7.2 Well Development

The drilling subcontractor will initiate well development after
all wells have been constructed, but no sooner than 48 hours
after grouting is completed. Each well shall be developed by
pumping and/or surging, without the wuse of acids, dispersing
agents or explosives. Development will be accomplished with a
Kech pump and/or bailer, possibly supplemented with a surge
block.
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Development shall continue until, at a minimum, a volume equaling
five times the standing water wvolume 1in the well has been
removed. The standing water volume includes the water volume
within the well screen and casing, plus the saturated annulus.
Shiould the water remain discolored after development, the volume
of water removed should be increased to ten times the well vol-
ume. If the water still remains discolored, note this on the
well development form and notify the Engineer. No water or other
liquid may be introduced into the well other than formation water
from that well. Representative formation water shall be assumed
to have been obtained when the pH, temperature, and conductivity
readings are stable (within 10 percent), the water is clean, and

the minimum volumes for development specified herein have been.

completed. Record all information on the appropriate form
(Appendix C) to include: '

1. Well number.

2. Dates and time of well development.

3. Static water level, depth to the bottom of the well before

and after development, the type and size of the pump,
and/or bailer used.

4. Description of surge technique, if used.

5. The volume of water removed prior to each description of
the removed water.

6. The physical characteristics of the removed water to
include clarity, color, odor, conductivity, pH, tempera-
ture, and physical description of removed sediments to
include lithology and grain size. At a minimum, these
measurements shall be taken at the start, during, and at
the conclusion of the development.

7.3 Well Construction Materials

7.3.1 General

This section discusses the composition of well construction mate-
rials and their placement to be wused during this program. This
includes the well screen, riser pipe, joining risers, gravel/sand
filter packs, bentonite seals, water, and bentonite/sand grout.
All materials used in construction shall be free of chemicals,
paint, coatings, etc. that could result in contamination of the
groundwater. All materials shall be decontaminated in accordance
with the sections that discuss soil and water contamination pro-
cedures.
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7.3.2 Well Screen

Continuous wire-wound screen.shall be used. Screen lengths shall
vary from 10 feet in length for observation wells to five feet in
length for intermediate piezometers.

Screens will have a minimum 2-inch inside diameter. Slot size
shall be 0.010-inch (No. 10 slot) in all wells. The screen used
shall be compatible with aquifer and gravel/sand pack material,
so that the aquifer can be properly developed to produce
sediment-free water.

7.3.3 Screen Location

The Donohue representative shall have the responsibility of
placing the well screen so that the completed monitoring well
functions satisfactorily. Screens in the intermediate piezome-
ters will be installed so that the top of the screen lies at a
minimum 20 feet below the bottom of screen in the observation
well.

7.3.4 Riser Pipe

All well riser pipe shall consist of new, threaded, flush-joint,
stainless steel pipe with a minimum 2-inch inside diameter. All
well risers shall, as a minimum, conform to the requirements of
Schedule 304 pipe and shall bear markings that will identify the
material as such.

7.3.5 Joining Riser

Riser sections shall be Jjoined by threaded, flush-joint coup-
lings, to form watertight unions.

° All joints shall be teflon taped.

° No lead shot or lead wool is to be employed in pro-
ducing seals at any point in the well.

7.3.6 Gravel/Sand Filter Pack

Gravel/sand filter pack placed in the annular space around the
well screen shall meet the following criteria:

° The filter pack shall be uniformly sized, well sorted,
washed quartz silica sand.

The actual grading of filter pack material shall be compa-
tible with the aquifer and screen slot size (No. 30).

The filter pack shall extend a minimum of 2 feet above the
well screen in observation wells, provided that a minimum
2-foot bentonite seal can be installed.
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7.3.7 Bentonite Pellet Seal

A minimum 2-foot bentonite seal, consisting of tamped bentonite
pellets, shall be placed into the annular space between the riser
and boring wall and above the gravel/sand filter pack. This may
require the use of a tremie pipe to preclude the possibility of
bridging within the annulus.

° Bentonite pellet seals shall be fully hydrated before
being placed into the annular space. If determined neces-
sary by the Engineer, time for a seal hydration will be
determined by placing bentonite pellets 1in a container
having a perforated bottom. Water will be poured over the
bentonite pellets until they are fully hydrated. Minimum
seal hydration shall be one-half hour.

° No grout will be introduced into the annular space of the
boreholes until the bentonite seal 1is fully hydrated.
Time of hydration and other well construction details will
be recorded for each well.

° A half-foot layer of filter pack sand shall be placed on
the hydrated cover seal to stabilize the seal for
grouting. .

7.3.8 Grouting Procedure and Grouting Mixture

° The grout shall consist of pure bentonite, fine to medium
sand (20-30% of total solids, by weight), and water mixed
until a viscosity of 70 seconds per quart (Marsh Funnel
Viscosity test) is attained. Approximately 40 gallons of
clean water are to be used with every 100 pounds of ben-
tonite and 20-30 pounds of sand.

° The grout shall be tremied in place. The rate of injec-
tion shall be contained so as to avoid jetting action and
the displacement of the bentonite pellet seal. A side
discharge tremic pipe shall be used.

° The grout shall be placed to within six to seven feet of
the surface.

° The level at which the grout 1is to be placed is dependent
on thickness of the concrete collar.

7.3.9 Granular Bentonite Seal

An upper bentonite seal consisting of granular bentonite will be
installod above the grout in each piezometer. The seal shall be
a minimum two (2) feet thick when fully hydrated. This seal
separates grout from the cement collar and minimizes the possi-
bility of surface water infiltrating into the well annulus.
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8.0 WELL ABANDONMENT

Well abandonment, if necessary, will require pulling the well
screen and riser, and then backfilling with a cement-bentonite

slurry.

9.0 REFERENCE STANDARDS

1. American Society for Testing and Materials (ASTM):

a. ASTM C150-83A - Specification for Portland Cement.

b. ASTM D421-85 - Dry Preparation of Soil Samples for
Particle-Size Analysis and Determination of Soil
Constants.

c. ASTM D422-63 -~ Particle-Size Analysis of Soils.

d. ASTM D1586-67 - Method of Penetration Test and Split
Barrel Sampling of soils.

e. ASTM D1587-83 - Method for Thin-Walled Tube Sampling
of Soils.

£. ASTM D1785-83 - Standard Specifications for Poly
(Vinyl Chloride) (PVC) Plastic Pipe, Schedule 40, 80,
and 12. .

g. ASTM D2113-83 - Method for Diamond Core Drilling for
Site Investigation.

. ASTM D2216-80 - Laboratory Determination of Water
(Moisture) Content of Soil, Roc’ ', and Soil-Aggregate
Mixture.

i. ASTM D2487-83 - C(Classification of Soils for Engi-

neering Purposes.

je ASTM D2488-69 - Recommended Practice for Description
of Soils (Visual - Manual Procedure).
k. ASTM D4318~84 - Liquid Limit, Plastic Limit, and
Plasticity Index of Soils.
RP/MILWUTA/AA3
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APPENDIX A

WELL PURGING AND SAMPLE COLLECTION LOGS
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APPENDIX B
WELL CONSTRUCTION
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1.D. 228

Length per sec. /.2 No. of sec.

S4~0 -Bentonite Grout| Beamoaire Pownéa

SANVO v WATER

. Mix 20-39% 50 _Gement Bentonite
Cement ibs. + Bentonite ibs. +
Water gals.

Total Quantity gals.
Manufacturens 214
70 sec
o i
Thresded Fiush _ L USH-T"TRERDZTS
Teflon Taped Yes/No
Manufacturer
Seal
Powder/Ceilets)Quant. gals.
Hydrated gl Time Y2 4

Ve %)
~{[zmm] cmiaes "
YP® LallLEXYOIND Siot Size . 00/0

0.D. 2.25 " No. Slows/ft. LECQ
1D B Scheduie 304

Le per sec, No. of sec.

Le ::19:1 s —mat.No.Ofsec. £
Backfill

Ty Pl AL (L SORTRD QUARTR
Source —SalSl LAND (NG /0 atial)
Volume gal.

Cap

Type sl DILER L of (oL DED
Volumes

Material
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APPENDIX C

WELL DEVELOPMENT FORM
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. Sheet of

Donohue ol Devlopmen

Engineers & Architects  Project No. Site

Method of Development Pumped Bailed Blown Surge Block

Equipment Airdift N2 Lift In, Bailer Length Ft. Material

Pump Manufacturer Diameter

Description of site (weather, temp, soil conditions)
‘ Well N D Volume .

epth to | Depth to Depth| pH | Cond.| Color | Odor Turbidi Comments
Time| Water |Bottom | T ima"t¢| Atter | © Y/N {Teme. i

Additions! Notes:
Entered on computer Signeture Dats /




HEALTH AND SAFETY PLAN
USARC TRAINING GROUNDS
— - 84TH DIVISION
___ _ _MONITORING WELL INSTALLATIONS
GROUNDWATER SAMPLING

o November, 1988

Donohue § Associszes, INc.
4738 North 40th Street
Sheboygan, WI-_53083

Project No. 15977.007
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1.0 INTRODUCTION

This Health & Safety Plan describes the procedures to protect
Donohue personnel who are involved in field investigation activi-
ties at the USARC Training Area, 84th Division.

This plan establishes field procedures for:

Atmospheric monitoring techniques

Personal protective clothing and equipment
Emergency response actions ,
Overall health and safety program elements

o 0 0 O

All personnel involved in the site investigations are required to
familiarize themselves with, and conform to, the provisions of
this Health and Safety Plan (HASP). Subcontractors are required
to provide their own HASP which in content shall be equal to or
more stringent than the following HASP. Subcontractors shall
supply the necessary safety equipment, training, and other health
and safety program elements to their personnel which are pre-
sented within this plan. The safety of all on-site personnel is
ultimately the responsibility of the respective employers.

All subcontractors upon request will submit to Donohue for infor-
mational purposes and for the project €files, a copy of their
company Health and Safety Program. Donohue cannot, however, be
responsible for enforcing the health and safety of site workers
other than their own employees.

2.0 HAZARD EVALUATION

Groundwater analysis has shown the presence of four compounds
near the area where drilling operations will occur. Table 1l
lists the concentrations found for each chemical and the 8 hour
permissible exposure limit for each chemical as recommended by
the Occupational Safety and Health Administration (OSHA). Of
these four chemicals, wvinyl chloride will cause the greatest
concern both because of its higher concentration and because of
its low permissible exposure limit. A more detailed explanation
of the hazards involved with each chemical is provided in
Appendix A. -

3.0 PROJECT ACTIVITIES

Field activities at the USARC site involve the installation of
four groundwater monitoring wells, soil sample collection during
construction of the monitoring well borings, groundwater sam-
pling, and water level measurements. Health and safety protocols
will be implemented during each of these activities.
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TABLE 1

Summary list of chemicals present in the Groundwater,

Their concentrations, and their permissible

USARC Training Area
84th Division

Name

Vinyl Chloride
1,2-Dichloroethylene
1,1-Dichloroethylene

Trichloroethylene (TCE)

TR/MISC/LKS8

Concentration
(ppb)

12;5 - 336
4 - 24
1l
0.2

exposure limits

Permissible
Exposure
Limit (ppb)

1,000
200,000
5,000
100,000
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4.0 SAFETY PROCEDURES ASSOCIATED WITH THE DRILLING AND SAMPLING
OF SOIL BORINGS, AND THE INSTALLATION OF MONITORING WELLS

4.1 Level of Protection

Because organic chemicals are present in the groundwater, the
potential exists for site personnel to become exposed to these
substances. The primary concern is for skin contact with soil
and water containing these contaminants and the inhalation of
organic vapors generated from the soil cuttings and/or water.

Drilling and soil sampling activities will be conducted in
Level D personal protective clothing and equipment with the
option to upgrade to Level B protection if the need arises.

The use of Level D protection will be used to minimize contact of
unprotected body surfaces with contaminants that may be encoun-
tered. Level D protective clothing and equipment include the
following:

Hardhat

Safety glasses or goggles

Steel toe, steel shank Neoprene boots

Nitrile gloves

Disposable 1latex surgical gloves (to be worn when
sampling)

Disposable protective tyvek coveralls (optional unless
upgrade is required)

Level B personal protection includes the above clothing and
equipment, but also includes either the self contained breathing
apparatus (SCBA) or supplied air.

Donohue's Corporate Health and Safety Manager must be consulted
prior to the initiation of Level B. If Level B is .required,
personnel involved with this task of the project will have appro-
priate health and safety training for Level B protection.

4.2 Monitoring

It will be necessary to monitor the atmospheric conditions during
the drilling and sampling activities. An HNU photoionization
detector calibrated to vinyl chloride will determine the need to
continue operations in Level D or to upgrade protection to
Level B. The atmosphere in the immediate work area (i.e. waist
level) and in the bore hole will be monitored. Concentrations
reading above 1 ppm (continuous for 5 minutes) in the breathing
zone will constitute the need to upgrade to Level B. 1In this
situation field activities will be halted and the Corporate
HBealth & Safety Manager will be consulted prior to any upgrade.
Drager tubes may be used to identify the compounds. Information
gained from the drager tubes will be used when evaluating the
need to upgrade.
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An oxygen/combustible gas detector will be used to monitor the
atmosphere for oxygen content and the presence of combustible
gases during drilling activities. If a reading of less than
19.5 percent by volume of oxygen in air is measured and/or the
combustible gas detector indicates a reading above 20 percent of
the lower explosive limit (LEL), then field activities will be
halted until the atmosphere clears.

5.0 SAFETY PROCEDURES ASSOCIATED WITH TAKING WATER LEVEL
MEASUREMENTS AND SAMPLING MONITORING WELLS

5.1 Level of Protection

The use of Level D protection will be used to minimize contact of
unprotected body surfaces with contaminants that may be encoun-
tered. Level D protective clothing and equipment includes the
following:

Safety glasses or goggles

Disposable latex surgical gloves

Nitrile gloves (optional)

Disposable protective tyvek or saranex coveralls.

o 0 0 o

5.2 Monitoring

No atmospheric monitoring will be necessary. Unless previous HNU
readings observed during well installation indicate exceeded
action lev:ls. ’

6.0 DECONTAMINATION

Since most contaminants suspected to exist are in low to moderate
concentrations on the site, decontamination of equipment and
boots with mild detergent followed by rinsing with water should
be sufficient. Water from the decontamination procedures will be
discharged on the site surface. Disposable articles will be
placed in sealed plastic bags and disposed with non-hazardous
materials.

7.0 EMERGENCY RESPONSE

A field first aid kit will be made available on the site at all
times. Fire extinguishers will be located in the immediate work
vicinity 'in the event of a fire. Subcontractors will be required
to provide a fire extinguisher fro type A, B, and C fires on each
drill rig. A portable eyewash station will be located in the
immediate work vicinity.

A map to the nearest hospital is 1included with this health and
safety plan. A copy of this map should be kept near the immedi-
ate work vicinity. Important emergency response information and
telephone numbers are as follows:




3 MLwWAUKEE ) By W
S RN ’ F AT = g ¢
N ' : 1 \ -~
0 \ Y ]
] —— " BN T g O A mat
/ g \ 4 ! £E n oSy counTay CLus
3 'WE P~ \ 8 SBROWN DE . /
ot e \] 4
’ 2 . H D}-» -’ - Y \\
, i J N R A S\ PARK ;S v e
T - :o ° (L.} o [%) '
. & i BRYNWOOD W TRIBOL! [ & 8 BROWN DEER )
.\ . “’—*’1 : N .= A
: . -~
N\ ° \ 1 \ 1
AN GOLF COURSE |+ \\ ountay cLusl GOLF COURSE 3§ zﬁ
OO I G EAF AL Tessscas P G T .
; - LRSREUN o ALl Qﬁ\%‘z o - ; > &g
5% " 55"3%;,"_', | z \/ ‘ N
i L mam; T NN T AT "'l A
[ ~\.‘ ! Em’ég\ N o 1 S l
..l "\.\ %QL 5; o0 4 : ZEL -~ ® ~
4 e 8o G837 anaceLan | N KLET
7 ; wf\\ o4 | ; o
J f, * ‘:\ 5 METERY _ g v
o '
. ™, Sons e B0T | '
ry Oaly X B - ‘
. £ , " XER il b 4 X
p T SRS \PARK — Che i
o {?"ﬂ-\' _ i pE |
OGS AVt A\{ENWOODS / .
J i ' .‘3‘ ':':\‘ ; .ﬁ 9 ND.
s > a F Ll -:..."- § ~ .
o e o Al £
T % | ARK ‘
3 2 ' 2 {
S g§d =
| §( > 11 iy s
; Mn i, s - i 5 ﬂ : | v e l I [ !
g A » 3% | POl ) AL
X 4 m,” - g ’ s
Ty 2. - =
ll = . T'T( N\ :
= ; ﬁ’ mi-| rrcapgines G
& : . - .-s
_l N ] | duged il 5 N 3 B3
- . € o
i
: '] |
- [
H 5 5 “Pﬁ : .
8 3 H- v ' ' ) S E ﬂ u: &
: ; | LRI
ey ] A ﬁ - ;‘ : . N 1‘:15‘ ..Ij ) :'
SEF ke~ S B EEEAIEDR
2 ; ‘”; o M ‘ - [ a X { .
S A i ' | in amalall LT |
; : 2 S S J | i NEEE ;| W
2 R H ; | Y EEE & =
AN L 1 l | xE LTS, s
' ’”: 2 l = ) j )"‘ - : k‘#*—- ] ‘ - F“
HOLY CROSS = . g -~ - h : I e
o WA o e ! ) gg;
. N WANDERERS . 4rce oy —_— WJH R A
L Logsy 7 ! Y ! i eg
. ’ i ;'.,*, '.‘(‘ Py ! - ~ —A—h [ n 1
‘-’ i VA : | JlEl |~ " + -
P . o N . ' & g i Ga ARt CEMm i
s mm N R (Tl ] e ST
RENKL L j Enu ) ] J I fej\a
Tl pédadddildy T NI T T EE g e ses
i - : : Y o] . : ‘:'-. 3
BEAY >4 i N | ib“. SR
e (N OGN DT e
dednboine ! M




essln MAEE SN o

Hospital Name - St. Michael Hospital
Hospital Address - 2400 West Villard Avenue
Hospital Emergency telephone number - 527-8175
Hospital telephone number - 527-8000
Ambulance telephone number - 264-2355
Fire - 347-2323

GENERAL SAFETY PROTOCOLS

° No smoking, eating, or drinking, except in designated "clean"

areas of the project site.

Use personal protective clothing and equipment that is
required and as instructed.

Maintain all safety equipment in good working and clean con-
dition. Calibrate the monitoring equipment daily.

Take approprlate steps to correct unsafe conditions a soon as
possible. -

All personnel who comply with this project SSSP are required
to sign the attached safety acceptance sheet and submit it to
the SSO ggjthe HSM.

° In the event that atmospheric monitoring indicates the pres-
ence of possible contaminants, halt work activities and
notify the_. Donohue Health and Safety Manager immediately
before proceeding.

A site-specific safety form 1is -attached with emergency response
information (i.e. nearest hospital, phone number, fire, police,
ambulance, etc).

TR/MISC/LK7
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ACCEPTANCE OF TASK SPECIEIC SAFETY PLAN
DRILLING, SOIL AND SAMPLING ACTIVITIES

I, the undersigned, having read and understood the task-specific
gsafety plan, will abide by and follow all safety protocol set
forth in the plan.

USARC Training Grounds -~ Milwaukee
Project Site

Signature

Donohue & Associates, Inc.
Company Represented

Date

TEAR THIS PAGE OUT AND SUBMIT TO PAM MARKELZ, HEALTH AND SAFETY
MANAGER, DONOHUE & ASSOCIATES, INC.
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APPENDIX A

HAZARD LINES FOR CHEMICALS PRESENT IN
THE GROUNDWATER AT THE USARC TRAINING AREA,
84TH DIVISION
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1
ACCESSION NUMBER?
CHEMICAL NAMES

2772,
3N

8805,
NYL CHLORIDE

-

5Y SYNCNYMS: CHLORDETHTLENE. CHLOROETHEME. MONOCHI.UROETHYLFNE., UC.
UCM. WINYL CHI.ORIUE MONQOMER UN 1934, FTHYLENE, CHLORO~. 0OHLDORETHENE.
CHLORETHYLENE. ETHYLENE %ONDﬁHLDRIUE. MONDOCHLOROETHENSE ., TROVIDUR.
] T VINYL T WONCKER. ETHENE, GCHCORO-.. T -
Rit TAS HUWeCR:® 75-01-4.,
1 T REG. TOUXIU NUWMFEERT  RUY&2S5000.,
CHEMICAL FORMULA? C2H3ICL.
N FI
FHYSICAL DESCRIPTION!
COLORLESS GAS3 FASILY LIQUIFIEDR?
ETHEREAL C2LOR.
MOL WT: 2.5
KOICING FT! A : 8 F
SOLUBILITY: : ’ NEGLIGIBLE , _
FLASH PT! -108 F ‘ Y ' ) : -
VAFOR FRESS 3.31 ATM @ 21.1 C '
MELT PT: -245 F
_l UEL IN AIR:? 334 -
T e . LEL IN RIKS K IY-Y4
. MEC IN AIRS 882 F
;l;‘f SPEC GRAVITY: - 0.9100
VAFUOR DENSITYS 2.24

.Ja:.

ODOR THRESHOLD!

OCTANOL/UATFR CO EFFICIFNT..

‘j ERHI SSABLE EXPUSURE .3 :

yoox T

s “

1 PPM OSHA TWA - S FPM OSHA 14 HINUTE CFILING -

NIQOSH RECOMMENDED EXFOSURE -~ LOUEST CETECTARLE LIHIT
S PPM ACGIH TuWA

CANCER SUSFECT AGENT (0OSHA 29CFR1910.1017)

HUNAN CARCINUGEN (ACGIHy IARLC, NTP)

ANIMAL CARCINQGEN (IARC)
TERATCGENIC DATA (RTEC)
MUTALGENIC TATA (RTEL)

AQUATIC TOXICITY RATING. O (TLH96
TLM9& -~ BLUEGILL 1220 FFM»

%1000 PFM)
LARGEMOUTH ['ASS 1040 PFM
3 Oy T = FkFACTIVITY T = — —

A -

PERSISTENCE 1

TOXICOLOGY! VINYL CHILLCRIDE IS A HUMAN CARCINOGEN., TT IS CARCINQCENIE
TG THE LIVERy KRAINs LIHNGs RLADT, ANT LYMFHATIC SYSTEM. SYSTEMIC T
TEFFECT

INCLUDE LIVER aND KIDNEY CAMAGE AND CENTRAL NERYVQUS SYSTEM DIs5C0RDEASS.
YINYL CHLORIDE Al.S0 CAUSES RAYNAUD’S FHENDMFNON aND ACROOSTEOL (SIS,
"‘“Cﬁﬂt?ﬂ?ﬂﬁ??ﬂﬂ!'ﬂ!UVE'TUFﬂ'F?W-?'U?fS"W?UUQ'WES?-"FTURREU’?T:TUWT ERENCE
CERINGs AND TINGLING AND NUMENESS IN THE FFET ANTt HANDS,
LIQUID CONTACT CAN CAUSE FROSTEITE ANU SEVERE SKTN IRRITATIAN AN
BURNS, FUHES FRCM THE HEATSD FCOLYMER MAY CAUSE FULMCONARY SENSITIZIATTAN,
CRL-RAT LUSOISAN MA/KD
IHL-GFG LCLO: 20 FFM/30 MIN
ORL RAT LUS0:S5060 MG/KG

1
I
I




T USHA STANDARD D9CFR1910.1200 HAZARD COMMUNICATION KRFQUTIRES CHFMICAL
MANUFACTURERS ANID. IMFORTERS TO ASSESS THE HAZARNS NF CHFMICALS WHICH
THEY FRODUCE OR IMFORTs ANT ALL FMFLOYERS MAVING WORKFLACES TN THE

~ HWANCFALCTURING DIVISIONs STANDARD INGUSTRIAL CLASSIFICATION COUES 20
THROUGH 3%, TO FROVIDRE INFORMATION TO THEIR EMFLLOYEES CONCERNING
MAZARDOUS CHEﬁICALS RY MEANS OF HAZARU COMMUNICATINON FROGRAM INCLUIING
LAREL.Sy MATERIA!I. SAFETY TATA SHEETS, TRAININGr AND ACCESS T WRITTEN
KECORS 45;5:3:;0 11/23/33 FOLLCSWING CSHA STANDAR(CS AFFLICARIE T2
SUBSTANCES LISTED 29CFR1%910s» OTHERWISE ANVISE

\DANGERGUS EXPOSURE‘

NONE SPECIFICD
"COLORLESS GASs EASILY LIQUIFIE.
Tr
- IﬂCDHrAT*?ILITIE
ALLOYS. FEROXIDES.

CL
——
\CLOTHINGA

29CFR1910,1017 VINYL CHLORIDE (H) HAZARNOUS OFERATION (1) EMPLOYEFS’

ENGAGED IN HAZARDOUS CFFERATIONS, INDLUDING ENTRY OF VESSELS TO CLEAN

: Y i.OR1IDE OM VESSEL WALLS, SHALL BE PROVIDEL AND

‘ REQUIRER TO WEAR AND USE, (i1I} PROTECTIVE GARMENTS TO PREVENT SKIN
CONTACT WITH LIQUID VINYL CHILORIDE OR FOLYVINYL CHLORIDE RESIDUE FROM
UVESSFEL WALLS. THE FPROTECTIVE GARMENTS SHALL RE SELECTED FOR THE

I OFERATION AND ITS POSSIBLE EXPOSURE CONDRITIONS. (2) FROTECTIVE GARMENTS
SHALL BE PROVIDED CLEAN AND DRY FOR EACH USE.

' INDIChTES THE - FOLLDWING PRDTECTIVE RATINGS FOR HATERIAlS COhﬁONLY USED

_FOR FRSTECTIVE CLOTHING, THESE RATINGS ARE BASEL PRIMARILY ON ‘
GUAR T ITATIVE ~~57 RESULTS AND QUALITATIVE RESISTANCE INFORMATION. (THE
" RECOMMENDATIO:. AFPLY TO THE FURE SUBSTANCE ONLY; EREAKTHROUGH-TIME MAY

l VARY FOR MIXTURES.) ' :
—VINYL CHLORIDE! EXCELLENT/GOOD: NONE INDICATED GOOD/FAIRT NITRILE RUBBER
" CHLORINATED POLYETHYLENE VITON FAIR/GOGD! BUTYL RUBBER FOLYVINYL :
{ CHLORIDE .

WEAR EYE FROTECTION TO FREVENT!
EMFLOYERS SHALL FROVINE AND ENSURE THAT FHFLOYErS U)E SFLASH-FROQF
POSSIBILITY OF THIS LIQUID FONTACTING THE. EYES.

EMFL.OYERS SHAlL ENSUR‘ THAT EMPLOYE WHOSE SKIN SECOMES CONTAMINATED
WITH THIS SURSTANCE IMMFLIATE! Y WAS H (iR SHORFR 70O RFMNVE ANY CONTAMINANT
FRCM THR SKIN. T T - T T

YWORK CLOTHIMG SHOULD RE CHANGED DAILY?
NOT REQUIRED.

REMOVE CLOTHING
“"“EﬁFtUYEFE‘*HKtt‘ENEUKE‘TﬁﬁT‘ﬁUﬂ”TﬁF!ﬁvIUUS"ttUT"NG‘U’TCﬁ“ﬁEtUWFs*

CONTAMINATED WITH THIS SUEKSTANCE NE REMOVFD IMMFDIATELY ANI NOT REWORN
l UNTIL THE SUXSTANCE IS REMOVED FROM THE CLOTHING.

YHERE THERE I3 ANY FPOSSIRILITY ZF SYFOSURE GF AN EMFLIOYZIF/S ®ONY T THIS
SURSTANCZEs FMFLOYERS SHALL FRAVINE FACILITINS FIOR GUICK DGRENCHING OF TH
SO T MNP B MM I AT RN ARSL - SNR MG SR B (T e e

' WHERE THERE 1S ANY FOSSI®ILITY THAT AN EHFL"JY.E'c EYLS MAY KE EXFISED TO
THIS SUBSTANCE, SMFLOYERS SHAILL SROVIDE AN EYEZ-WASH FOUNTAIN WiTHIN THE
T#MEDTATE WORK ~RFA FOR FMFRGENCY USE.

l THE FOLLOWING EQUIFMENT SHOULU RE AVAILARLE!




(UFFER LIMIT DEVICES PERMITTEND?

ANY DETECTARLE CONC
- SELF-CONTAIMED SRFATHING AFFARATUS WITH A FULL FACE-FIECE

b ]

OFERATET IN FrVSSURF DEMANU (R FOSITIVE-FRESSURE MOUE
- SUFPLIED-4IKR RESPIRATOR WITH A FULL FACEFPIECE CPERATED IN
J FPRESSURE-DEMAND GE OTHER FOSITIVE FRESSURE MODNE WITH AUXILIARY
SELF-CONTAINED BREATHING AFFARATUS CFERATED IN FUSTTIVE FRESSURE ROLE

ESCAPE
- UAS MASK WITH A CANISTER FROVILING FROTECTION AGAINST SrECIFIC
COMFOUNDT OF CONCERN (CHIN-STYLE OR FRONTOR BACK-MOUNTEDR CANISTER)
1 -~ AFFROFRIATE ESCAFE-TYFE SELF-CONTAINEN BRFEATHING AFFARATUS

FIREFIGHTING :
» -~ SELF-CONTAINED BREATHING AFPARATUS WITH A FILL FACE-FIECE
1 OFERATED IN FRESSURFE-DEMANDN OR FOSITIVE-FRESSURE MOLE.
iS :

MEDICAL SURVEILLANCE:
EVICAL HISTORY,
AOCFR717 RECORDS AND REPORTS OF ALLEGATIONS THAT CHEMICAL SURSTANCES
CAUSE BIGNIFICANT ADVERSE REACTIAONS T0 HEALTH OR THE ENVIRONMENT TOXIC
SUBSTANCES CONTROL ACT (TSCA) SECTICON 8(C) RULFE REQUIRES MANUFACTURERS
' AND CERTAIN PROCESSORS OF CHEMICAL SURSTANCES ANI MIXTURES TO KEEF
RECORDS OF SIGNIFICANT ADVERSE REACTIONS TO EMPLOYEE HEALTH FOR 30 YFARS
“'“-_TBFR3U'H7"UE??!?EX—TEFEKV?IS—U§73U7H?‘TFFFEETTUE_ﬁﬁTE—EUERECTIGNT? '
RESPIRATORY HISTORY. .
“ PRE-PLACEMENT AND_ANNUAL EXAMS. - 0
TAN EXAMINATION 1NﬁU§TﬁT§t‘E§?ﬁ§UEE*H:sron.
ATTENTION TO SMOKINGs ALCOHOLs, MEDICATIONs ANDI EXEOSURE YO CARCINOGENS.
HISTORY OF MEFATITISs BLOOD TRANSFUSIONS» HOSPITALIZATION.
B RY., B S . ‘e . ' .
z‘%; COMPLETE BLOGD -COUNT. L S S

- CHRONIC RESPIRATORY’ DISEASE.
LIVER FUNCTION.
ELECTROCARDIOGRAM.

14 RY 17 CHFEST F.A. X-RAY.

- BOTP,

SGOT.

. SGFT.
‘I DIRECT BILIRUEIN.
DIRECT RILIRUKIN,
LDH.
" ACKSLINE FHOSFHATATE.
GENERAL MFDICAL HISTGRY.
ANNIUJAL EXAMINATION FOR ALL FMELOYEES WITH TEN YEARS IN LOCATION.
“ANDATNFRY OVER 40 YEAKRS. - "‘ '

FE
. lROUTE oF ENTRY!
. SK RSORFTION. JNGESTION. SKIN OK EYfE CONTACT.
T0

TARGET ORGANS:
CENTRAL NRERVOUS SY3STEM., KNIOGNEYS., ILIVER., SFLFEEN., UCARUICVASCULAR
SYSTEMN,

—— - —




STRARISMUSy SIGHTY AXES ~AIL TO CONVERGE FROFERLY (8C01%94),
BRAIN» MASS OF CRANIAL TISSLE (SCCIS7)5

CANCER, MALIGNANT TiMOR OR NEOFLASM (SCOOQO). FROSTEITEs FREFZING OF
ISSUE (SC0048:., LIGHTHEADEINESS, TIZ (8CO102)., NAUSEA» SICKNESS AT

THE STOMACH (SCO118). RAYNAUD'S DISFA"Fr [.OWERED RLOND FLOW TO B

EXTREMITIES (SC02533. UERMATITIS, INFLAMMATION OF SKIN (SC00644).

SRIINEY TRMAGEY ™ INJURY TU THE "RIUNEY TSCU27TT .
HEFPATIC, PERTAINING TQ THE LIVER (5C0081);
ANGIOSARCOMA, MIXKED SARCOMA AND ANGIOMA (SC0423). RFFRODUCTIVE EFFECTS

RIRTH DEFECTS (SC0281),
CENTRAL NERVOUS SYSTEM, FERTAINING TO NEURAL EOIDY SYSTEM (SC0028);5

DEFRESSIONs DECREASE IN ACTIVITY/FUNCTION (SCOC43), CONJUNCTIVITIS,
INFLAMMATION OF EYES (SCCQ31). ANEMIA, RED BLOOD CELLS LESS THAN NORMAL
(8C0004)>. NAKRCO3IS, STUFOR OK SLEEP DUE TO NARCOTIC (SC0113)., :

FARESTHESIAs ABNORMAL SENSATION WITHOUT CAUSE (SC0125). WEAKNESSs LACK

OF STRENGTH (SC0147).
ABNOMINAL, RELATING TO THE ARDOMEN (SCO001)i-

~ PAINs SUFFERINGy EITHER FHYSIGAL OR MENTAL (SC0182)., TDROWSINESS;
FALLING ASLEEP (SC0049). ANOREXIA, NIMINISHED APPFTTT‘ (960006).

GASTROINTESTINALyY PERTAINING TO STOMACH & INTESTINE (QCOO?O);
HEMORRHAGE» BLEEDING (SC00R0)., SWEATINGs EXCRETING MOISTURE THROUGH THE

SKIN (SCO0154).

. SENSITIZATION, ALLERGIC REACTION (S5C0148)% S KRR
f;BERﬁATITISv INFLA&HATION OF SKIN (950044).. LIVER DAMAGEs INJURY TO THE.

A4 LIVER (8C0221). - : L
LUNG: RESFIRATORY DRGAN (9C0377): :
CANCER» MALIGNANT TUMOR OR NEOPLASM (SCOO”O). ACRUOOSTEOLYSISs FLANTAR

AND PALHAR ULCERATING LESIONS(SCOIB?). THROMBROCYTOPENIAy DECREASE 1IN
N BLOOD PUATECETS (SCO3Z29). E . '
HEMATOPOIETIC, FORMATION OF BLOOD CELLS (SCO0Q078)3%

1 NEIGHT LOSS, DROP TN BODRY WEIGHT (SC0104),
1 CANCERy MALIGNANT TUMOR OR NEOPLASM (SC0020).

LYMFHATICs» PERTAINING TO LYMPH CEILLS (SC0353)3
CANCERs MALIGNANT TUMDR DR NEOFLASM (SCO0020).
EYE, QRGAN NF SIGHT (SC0170)5

IRRITATIONs EXTREME REACTION TO A CONDITICN (5C0090).

4 CARUIAC» PERTAINING YO HEART (SC0023);5 . )
- _DAMAGEs PERMANENT INJURY (SC0287)., HEADACHEs PAIN IN HEAD OR CRANIUM

AREA (SC00?5)., DIZ7ZINESS, FEELING FAINT, LIGHT-HEADED, UNSTEAUY(SC(048).
HYFERCALCEMIA, EXCESS ELOOD CALCIUM (SC0454), MHEFATOMEGALYs» LIVEK
ENLARGEMENT (S044%5),
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EIEST AID]

T OF 35
IF THIS CHEMICAL GETS INTO THFE EYES, IMMERIATELY WASH THE EYES WITH
LARGE AMOUNTS OF WATER, CCCASIONALLY LIFTING THE LOWER AN UFFER LIDS,

GET MEDICAL ATTENTION IMMEDIATELY. CONTACT LENSES SHOULD NQT EE WORN
WHEN WORKING WITH THIS CHEMICAL.

(2 OF 4) :
IF THIS CHEMICAL GETS ON THFE SKINs IMMFDIATELY WASH CONTAMINATED SKIN
WITH SOAP UOR MILD DETERGENT &t WATER., IF THIS CHEMICAL SCAKS CLOTHING,

INMEDIATELY REMOVE CLOTHING & WASH SKIN WITH SOAP OR MILT DETFRGENT &
HATER. GET MEDICAL ATTENTION PROHPTLY. ;

(3 OF 4)
IF A FERSON EREATHES IN LARGE AMCUNTS OF THIS CHFMICAL» MOVE THE EXPOSELD
FERSON TO FRESH AIR AT ONCE. IF BREATHING HAS STOFFCD PERFORM

ARTIFICIAU RESFIRKATIUN. KEEP THE AFFECTED PERSON WARHM AND AT’RFQT._ Ge T
HEDICAL ATTENTIQN AS SQON AS FDSSIBLE._‘

(4 OF 4) , .
IF THIS HALOGENATELDL HYDROCAREBON HAS BFEEN SWALLOWED, REFMOVE 2Y GASTRIC
- LAVAGE OR EMESIS. MAINTAIN .RLOOD FRESSURE BY ADMINISTFERINGS %% GLUCOCSE

~INTRAVENDUSLY. - IO NOT GIVE SYIRUCANTS. GEY FURTAER MEDICAL TREATHENT
znnEnIAIELY. (UREISEACH - HANDBOOK OF POISONINGs 11TH ED.). .
r . =

SPECIAL DIAGNOSTIC TFSTS AND INDEXFS OF EXPOSURE:
HAND P.A. X-RAY FOR ACROOSTEOLYSIS.

LA U, I . S S —— < e




AN- ACCESSION NUMEER: 2940, 8R05.
__CN CHEMICAL NAME! nZ-DICHLOROETHYLENE

SY SYNONYMS: ACETYLFNF ORIINE. UIUFORM. ETHYLENEy 1,2-LICHLOKO-.
SYM-DICHLOROETHYLFNE. NCI-C5403t1., UN 1150. ETHENEs» 1,2-DICHLORO-.
192-0ICHLOROETHFNE., '

RN CAS NUMEER: 540-5%-0.,

REG. TOXIC NUMBER: KVU9360000, -

CHEMICAL FORMULA: C2H2CL2.

FI
IESCRIFTION
COLORLESS LIQUID WITK AN ETHER-LIKE SLIGHTLY ACRID OINR
‘LIKE CHLOROFNRM. IT DECOMFOSES SLOWLY ON EXFOSURE TO AIRs LIGHT, AND
MOISTURE, FORMING HYLROCHLORIC ACID.
' HOoL WT: 92
, FOILING F71¢ ~113-140 F
’ SOLURILITY: ' N.35-0.43 G
FLASH FT: A3 F
VAFOR FRES: 400 MM @ 87 F
! MELT PT: -56 T0 =115 F
UEL IN AIR! 12.8%
LEL IN AIR: A S 9.74
MEC IN AIRS . - 860 F
l SPEC GRAVITY: 1,282
VAFOR DENSITY! 3.4
OLOR THRESHOLD: 0.085 PPM
I OCTANOL/WATER CO-EFFICIENTS.
EL . o -i’

- {PERHISSAFLE EXPOSURE] ~ .. = =
200 PPM OSHA TWA - . 7

l 200 PFM #CGIH TWA

CERCLA HAZARD RATINGS‘- TOXICITY 2 - IGNITABILITY 3 - REACTIVITY 3 -
FERSISTENCE 1

AQUATIT YOXITITY RATING 1 1|[ﬁ§ 100 - 1000 FPM)
NO DATA LOCATED - RATED BY THE i{ATIONAL ACALEMY OF SCIENCES
TOXICOLOGY: 1,2-DICHL.ORCETHYLENE IS AN EYE IRRITANT AND MARCOTIC.

INHALATION DK INGESTION OF MASSIVE AMOUNTS 0OF 1,2-DICHLOROETHYL FNE
CAUSES CENTRAL NERVOUS SYSTEM DEFRFSSIONs CHARACTERIZED EBY DIZZINESS,
DROWSINESSy AND UNCONSCIOUSNESS.

1»2-DICHILLOROETHYLENE IS RECOGNIZED RY ITS SLIGHTLY AGRID ODOR» AND IS
TREATED AS HAVING GOOD WARNING PROFERTIES.
THE THRESHOLD LIMIT VALUE WAS SET-AT A LEVEL TO PRFvENT NARCOSIS.

ORL-RAT LIOS0: 770 MG/KG
IFR-MUS LDS0:12000 MG/KG

T TUSHA STANJRRD CYCFRIJIU.IJI00 HAZARIT CUMAUNICATION REQUIRES CHEWTICAL -

MANUFACT!HRERS &aNU IMPORTERS TO ASSESS THE HAZARDNS OF CHFEMICALS WRICH
l THEY FRODUCE OR IMFORT, AND ALl EMFLOYERS HAVING WORKFLACES IN THF

MANUFACTURING LIVISION, STANDARD INDUSTRIAL CI.ASSIFICATION CODES 20

HAZARDOQUS CHEMICALS RY MEANS OF HAZARD COMMUNICATION FROSRAM INCLUDING

l THROUGH 39y TOQ FROVIDE INFORMATION TO THEIR EMFLOYEFS CONCERNING

LAKELSs, MATERIAL SAFETY UATA SHEFRTSs TRAININGs AND AGCESA T0 WRITTEN
RECORDS 48FRS3280 11/25/83 FOLLCWING NSHA STANDARNS AFFLICAKLE T9

' SUBSTANCES LISTED Z29CFR1910s» OTHERWISE ANVISE,

‘QANGEROUS EXPOﬁgRg’

4000 FFM OSHA/NIOS3H

l“‘tUtUFf§§§ LIGUID WITH AN ETHFR. o o
1c

INCOMPATIBILITIES:

..STRONG OXIDIZFRS. SODIUM.
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CLOTHING

= IfUUTNB'&N?UEHKTTUN’FEUW‘NTUEH7USHﬁ'TﬁCCUFKTrUNAF'HEEtTR‘EUTUECINE?""“‘
: FOR CHEMICAL HAZARDS':
EMFLOYERS SHALL FROVIDE AND ENSURF THAT EMFPLOYEES USE AFFROPRIATE
1~ FROTECTIVE CLOTHING AND SAUIFMENT NECESSAN TO FREVENT AFEEATEL 1R
FROLONGED SKIN CONTACY WITH THIS SURSTANGCE. FAGE SHIELDS SHALL COMFLY
WITH 29CFR1910.133¢CA)X(2)y (AX(4)y (AX(T)» AND (AILS).
, EMFLOYERS SHALL ENSURE THAT CLOTHING WET WITH THIS SURSTANCE I3 FLACED
——— e AP PP IE R S ORI O R AT NI T P AN T IS T ARTE IR ONT I
EMPLOYER PROVIDES FOR THE REMOVAL OF THE CONTAMINANT FROM THE CLOTHING.

IF THE CLOTHING IS TO KE LAUNDERED DR OTHERWISE CLEANED TO REMOVE THE
CONTAMINANT, THE EMPLOYER SHALI. INFORM THE PERSON FERFORMING THE

CLEANINB OFERATION OF THE HAZARDOUS FROPERTIES OF THE SUBSTANCE.

;,f"' “INDICATES THE FOLLOWING PROTECTIVE RATINGS FOR WATERIALS COMMONLY USED

% FOR PROTECTIVE CLOTHING. THESE RATINGS ARE BASED FRIMARILY CN
A -SULTS ANDD QUALITATIVE RESISTANCE INFORMATION. (THE
* RECOMMENDATIONS AFFLY TO THE PURF SUBSTANCE ONLY BREAKTHROUGH-TIME MAY

VARY FO2 MIXTURES.)

ﬁgFLUORINATED ETHYLENE PROPYLENE POLYMER OR FOLYTETRAFLUOROETHYLENE
FAIR/PODR: NATURAL RUBBER NEOPRENE NEOPRENE/NATURAL RURBER NITRILE

RUBBER POLYETHYLENE CHLORINATED POLYETHYLENE FOLYVINYL CHLORILE
FAIR/GOOD: BUTYL RUBRER NEOPRENE/STYRENE-BUTADIENE RUBBER
NITRILE/FOLYVINYL CHLORIUE POLYURETHANE STYRENE-EUTADIENE RUBEER A WIDE

—UARTATION IN RATINGS IS INDICATEN FOR POLYVINYL ALTOHOL.

'l WEAR EYE PROTECTION TO PREVENT!
- FOLLOWING INFORMATION FROM NIOSH/0SHA *OCCUFATIONAL HEALTH GUIDEILINES
FOR CHEMICAL HAZARDS*®:
{ EMFLOYERS SHALL PROVIDE AND ENSURE THAT EMFLOYEES USE SFPLASH-FROOF
——SAFETY GUGGLES WHITH CORFLY WITH 29CFRITI0.13ITAY(2)-(A) (&) WHERE THIS
LIGUID MAY CONTACT THE EYES.

!
= EFMFLOYEE SHOULLD WASHS ~
. FOLILOWING INFORMATINN FROM NIOSH/0SH& *NCCUFATICNAL HFAI TH GUILELIMFS
X FOR CHEMICAL HAZARDS*':
l T ENPLUTERS SHALL ENSURE THAT EMFLOYEES WHOSE SKIN BFCOMES WET WIVH THIS
SUBSTANCE FROMFTLY WASH OR SHOWER WITH SOAF OR MILD DETERGENT ANN WATER
TO REMOVE ANY CONTAMINANT FROM THE SKIN.

—l WORK CLOTHING SHOULD EBE CHANGED DAILY?
NOT REQUIRED.

‘ KEMOVE CLOTHING:!
FOLI.LOWING INFORMATION FROM NIOSH/0SHA °*OCCUFATIONAL HFALTH GUIDELINES
'_F'U‘K—Cnmﬁgrsl T N
l EMFLOYERS SHALL SNSURE THAT ANY CLOTHING YHTCH BFCOMES WFT WITH THIS
FLAMMAEBLE LIQUTU KE REMOVED IMMFDIATELY ANQ NOT REWORN UNTIL THE
T SUBSTANCE 135 RENOVED FROM THE CLOTHING.

l THE FOLLOWING EQUIFMENT SH3ULI! RE AVAILARLE?
MCNE REQUIRELD.




'l lRESPIRATDR SELECTIUN](UFFER LIMIT UFVICES FERMITTEN)S

-~ FOWERED AIR-FURIFYING RFSPIRATOR WITH AN ORGANIC YAFPCR CARTRIDGE
-~ CHEMICAL CARTRINGE RESFIRATOR WITH AN ORGANIC VAPNR CARTRILCE
-‘_ WITH A FULL FACE-FIECE -

4000 FFPM .

- SUFFLITD~AIR RESFIRATOR UFERATET IN CONTINUDUS FLCW MOLE

- GAS MASK WITH AN ORGANIC VAFOR CANISTER (CHIN-STYLE OR FRONTOK
BRACK-MOUNTED CANISTER)

- SEI.LF-CONTAINFD EREFATHING AFFARATUS WITH A FULL .FACE-FIECE

- SUPFLIFEL-AIR RESFIRATOR

WITH A FULL FACE-FPIECE

e |

ESCAFE :
- SELF-CONTAINED EREATHING AFPPARATLS WITH A FULL FACE-FIECE
- AFPROFRTATE ESCAFE-TYFPE SELF-CONTAINEU RREATHING AFPFARATUS
’_A _FIREFIGHTING o . o o L
h - SELF-CONTAINED RREATHING AFPARATUS WITH A FULL FACE-FIECE

--—--QP!Rﬂ*fﬂ—fﬂ“PRESSﬂR"ﬁ!HRRﬂ“ﬂR‘?ﬂSTTTVE7PRESSHRE‘HUUE—'

l MEDICAl. SURVEILLANCE:
BLOOD CHEMISTRY.

‘ RENAL AND LIVER FUNCTIONS.

Ey

ﬁi

> *NITH EMFHASIS ON? RESPIRATORY HISTORY.
- "EKE RECONMMENDED IF EHPLDYEE T0 HFAR FHLL FACE RESPIRATOR.V
. GENERAL MEDICAL HISTORY. s - '
40LFK717 RECORDS AND REPORTS OF ALLEGATIONS The . CHFﬂIun; SURSTANTES
CAUSE SIGNIFICANT ADVERSE REACTIONS TO HEALTH OR THE ENVIRONMENT TOXIC
SUBSTANCES C”NTROL ACT (TSCA) SECTION 8(C) RULE RFQUIRES MANUFACTURERS
. SORS OF CHEMICAL SUESTANCES AND MIXTURES 10 KEEP
'RECDRDS oF SIGNIFICANT "ADVERSE REACTIONS TO EMFLOYEE HFEALTH FOR 30 YFARS
A8FR38187 08/22/83 48FR39225 08/30/83 (EFFECTIVE DATE CORRECTION).
VISION TEST.
PULMONARY FUNCTIONS.,
14 RY 17 CHEST F.A. X-RAY.
PHYSICIAN EXAMINATION INDUSTRIAL EXPGSURE HISTORY,
SKIN EXAM.

.
m

E_OF ENTRY
INHAILATION. INGESTION. SKIN OR EYE CONTACT.
TO o
T T TARGET ORGANS! -
EYES. SKIN. MUCCUS MEMRRANES., RFSPIRATCRY 3YSTEM. CINTRAL NFRVOUS
SYSTEM. GASTFROINTESTINAL. .

EYEy» ORGAN OF SIGHT (SC0170)3;

T IRRITATION, EXTRENE REACTION TO A CONBITIUN (3T00%0). CONJUNCTIVITIS,
INFLAMMATION OF EYES (SC0031).

MUCOUS MEMBRANE, MEMERANE LINING FPASSAGES/CAVITIES (SC0109)

IRRITATION, EXTREME REACTION TO A CANDITION (SC0050).

SESFIRATORY» FERTAINING TO TRE LUNGS (SC0142)3

IRRITATION, FXTREME REACTION TO A COANDITION (SCO09N0),
"“‘UENTFKT‘“FKV6U§“§_§TEE"?EK?A1NINP TO NEURAL BONY SYSTEM (3C0023)3
DEFRESSIONs NECREASE IN ACTTIVITY/FUNCTION (SC0043). DIZZINESSy FEFLING
FAINT, LIGHT-HFADENRy UNSTEADY(SCO048)., NARCOSIS, STUFOR OR SLEEF NUE 71O
NARCOTIC (SCO0113). NAUSEA, SICKNESS AT THE STOMACH (SCO115). VERTIGO,
FEELING OF WHIRLING MOTION (SCO0143).

SKIN» COVERING OF ERODIY (SCO0174);
TRREYTYELF Y AN . CATFREME CCACTINN TM & FLANTYITAN (SOAAGAN

[3]
R
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(1 OF 4)
IF THIS CHEMICAL GETS INTO THF EYES, IMMEDIATELY WASH THE EYES WITH

" LARGE AMUOUNTS OF WATERy OCCASIONALLY LIFTING THE LOWER AND UPPER LILS.
GET MEDICAIL. ATTENTION IMMEDIATELY. CONTACT LENSES SHOULT NOT EE WORN
WHEN WORKING WITH THIS CHEMICAL., : )

(2 OF 4)

IF THIS CHFMICAI. GETS . ON THE SKINs IMMEDIATELY WASH CONTAMINATERN SKIN.
WITH SOAF OR MILD DEJERGENT & WATER, 1IF THIS CHEMICAL S(IAKS CLOTHING,
IMMENNIATELY REMOVE CLOTHING & WASH SKIN WITH SOAP OR MILD DETERGENT 8
WATER. GET MEDICAL ATTENTION PROMPTLY.

(3 OF 4)
IF A PERSON BREATHES IN LARGE ‘AMOUNTS OF THIS CHEMICAL» HOVE THE EXPOSED

MEDICAL ATTENTION AS SOON AS POSSIBLE.’

(4 OF 4)
IF THIS HALOGENATED HYDROCARBON HAS REEN SUAILOUEDr REMOVE BY GASTRIC

T~ . v
‘ ARTIFICIAL RESPIRATION. KEEP THE AFFECTEB PERSON HAQH AND AT REST, QET»

ol T LAVAGE OR EMESIS. MAINTAIN BLOOD PRESSURE BY ADMINISTERING 5% GLUCDSE

TR NS RO T Ve S T I MU AN TS G T I T M O T AT TREN TR T
'I IMMEIZATELY. (DREISBACH - RANDBOOK OF FUISONINGs 11TH ELD.2.
.9DT '

SPECIAL. DIAGNOSTIC TESTS AND INDEXES OF EXFOSURE:
IF SYMPTOMS OF CENTRAL NERVOUS SYSTEM OCCURy ORTAIN RLOOD GLUCOSE AND

f ——erTar : _
. OTHMER SFECIFIT NEUROLOGIC TESTS AS AFPLICARBLE.
‘i ~ COMPLETE NEUROLOGIC EXAM.




A:ﬂﬂ. e Al B p AL ““;Hm-
AN ACCESSION NUMEER: 2785.: 8805,
CN CHEMICAL NAME! VINY HLORIDE,

VINYLIDINE CHLORIDE. UN 1303. 1»1-DICHLOROCETHENFE. ETHYLENE,

191-DICHLORO-, ETHENEs 1,1-DICHI.ORDO-, VINYLIDENE CHLORIDE(II1).
BN CAS NUMBERS! 25-315-4

| REG. TOXIC NUMRER! KV9275000.

I CHEMICAL FORMULA® C2H2CL2.
PL

< IFTIQNS

'y COLORLESS LIQUID, MILDsy SWEET ODOR RESEMBLING THAT OF CHI.OROFORM.
-[ —MOL—WT — 92
BOILING FT? 89 F
~l SOLUBILITY! 2250 MG/L AT 77 F
FLASH RT: ¥
VAPOR PRES! ' . S91 MM @25 C
" MELT PT: o © =188 F .
i ' VEL—IN—-AIR 3 4,0%
3 . LEL IN AIR: 7.3%
. MEC IN AIRS——- 1058 F
“ SEZC GRAUITY! — :
3 VAPOR DENSITYS! = . 3.4
' - * ODOR THRESHOLD: - = '~
g ——————— DCTANDLAMWATER—CO-EFFICIENTS~
1= ;

IEERHISSABLE EXPOSURE}

. S PEM (20 MGLM3) ACGIH TUA
' 20 FPH (80 MG/M3) ACGIH STEL
INDEFINITE HUMAN CARCINOGEN (IARC)
—— ANIMALCARCINOGEN—IARES
' NEGATIVE CARCINOGEN IN RATS/MICE (NCI, TR 288)

REPRODUCTIVE EFFECTS DATA (RTEC)
—  MUTAGENIC DATA (RTEC)

AQUATIC TOXICITY RATING 1/Z (TLM9& 100 - 1000 FPM)
NG DATA LOCATER - RATED RY THE NATIONAL ACADEMY OF SCIENCES
—  CERCLA HAZARD RATINGS = TOXICITY 3 = IGNITARILITY 3 - REACTIUITY 2
FERSISTANCE 1
TOXICOLOGY: VINYLIDINE CHLORIDE I5 A TOXIC EYEs SKINs ANI MUCOUS

X~ - JF ) AN
HEFPATOXIN.

_l INGESTION OR INHALATION CAUSES COUGHINGs DIZZINESSs, DROWSINESS»s AND

—  UNCONSCIOUSNESS. ALCOHOLIC REMERAGES_ENMANCE THE TOXIC EFFECTS.—
VINYLIDEME CHI.ORIDE FROUUCES MALIGNANT TUMOKS IN MICE AND RATS, SOME
OF WHICH ARE SIMILAR TO THOSE FROLNUCEDR RY VINYL CHLORIIDE.

-‘~--4mﬁaqum:euneo—b+4+nawm4%944;44}4£Auuh+£whiyunun+4u>4+444»n;4»$$u ______
TOXICITY IN EXFOSED WQORMERS, ©
IHL-HMN TCLO: 25 FFM

| IHL-RAT LCLO:10020 FFPM./24 HR
IHL-MUS LCS50: 98 FFM/22 KR
ORL-KAT LDSO: 200 MG/KG

— ORhalOG LDLO 3250 MG/KG

‘ IVN-DOG LDLO: 225 MG/KG

SCU-RBT LNLO: 3700 MG/KG




OSHA STANDARD 29CFR1910.1200 HAZARD COMMUNICATION RFQUIRES CHEMICAL
MANUFACTURERS ANL IMPORTERS TO ASSESS THE "HAZARNS OF CHEMICALS WHICH

MANUFACTURING DIVISION, STANDARD INDUSTRIAL CLASSIFICATION CODES 20
THROUGH 39 TO FROVIDE INFORMATION TO THEIR EMPLOYEES CONCERNING

——HAZAR B OUS—CHEM I CAL SR HEANS—OF—HATARD—ECOMMUNIEATION-PREGRANINCLUEHNG—
LABELSy MATERIAL SAFETY DATA SHEETS, TRAININGs, AND ACCESS TO WRITTEN
RECORDS 48FR53280 12/2 /83 FOLLOUING OSHA STANDARHS APFLICARLE TO

[lANGEROUS EXFOSURE]}

1
[
'___NMH%E,L
1
T

COLORLESS LIQUID., MILD, SWEET.

————JNSOMEAllﬁlbLLLESS
STRONG OXIDIZERS. STRONG ACIDS.  STRONG EASES.

lEl gruxnn,
EMPLOYERS SHALL FROVIDE AND ENSURE THAT EMFLOYEES USE APFROFRIATE
PROTECTIVE CLOTHING AND EQUIPMENT NECESSARY TO PREVENT REFEATED OR
———— PROLONGEDSKIN-—CONTACT W TH-THI S SUBSTANCE, FACFSHIELDS SHALL COMRLY — —
‘ CWITH 29CFR1910.133(AX(2)r C(AY(4)s (AI(S)» AND (A)I(6).
- EXPLOYERS SHALL ENSURE THAT CLOTHING WET WITH THIS SUBSTANCE IS PLACED

EHPLOYER'PROVIDES FOR'THE REMOVAL OF THE CONTAMINANT FROM THE CLOTHING.
‘ IF THE CLOTHING IS TO BE LAUNDERFED OR OTHERWISE CLEANED TO REMOVE THE

CLEANING OPERATION OF THE HAZARDOUS PROPERTIES OF THE SUBSTANCE.

- +ACGIH °*GUIDELINFES FOR THE SELECTION OF CHEMICAI. PROTECTIVE CLOTHING®
INDICATES THE £ -LOWING RROTECTIVE RATINGES FOR MATERIALS COMMONLY_USED
FOR FROTECTIVE _OTHING. THESE RATINGS ARE BASED PRIMARILY ON
QUANTITATIVE TEST RESULTS AND QUALITATIVE RESISTANCE INFORMATION. (THE
VARY FOR MIXTURES.)

VINYLIDENE CHLORIDE: EXCELLENT/GOOD:! NONE INDICATED FAIR/GOOD:
eH' ‘;“!thsn nnn X:‘YL&¥1‘; ET‘E'

WEAR EYE FROTECTION TO FREVENT!

SAFETY GOGGLES WHICH COMFLY WITH 29CFR1910.133(AX(2)-(A) (&) WHERE THIS
LIQUID MAY CONTACT THE EYES.

EMFLOYEE SHOULD WASH:
EMFLOYERS SHAILL ENSURE THAT EMPLOYEFES WHQOSE SKIN BRECOMES WET WYTH THIS
SUBSTANCE FAOFATLY WASH QR SHOWER T0 REHMOUE ANY CONTAMINANT FROM THE—

SKIN.

NOT REQUIRED. (

BEEMDUE (1} nr'.gt_ur,j__ ‘
EMFLOYERS SHALL ENSURE THAT ANY CLOTHING WHICH BECOMES WET WITH THIS
l FLAMMABRLE LIQUID BE REMOVED IMMFLDIATELY AND NOT REWORN UNTIL THE
N SUKSTANCE 1S KEMOUED FxOM THE CLOTHING - _

.l THE FOLLOWING EQUIFMERT SHOIILDO BE AVAILABRLE:!
————EHELOYERS  SHALL ENEURE AT SMELCIEES DO MOT LT 08 SMOMNE- LW -AELAS LHERRE

FRICESSEDN NR_STORED.

THTIS SURSTANMCFE 1S HAND| EO.




10 FFHN
-~ TYFE ‘C’ SUFFLIED-alR RESFIRATOR
e SUFERELIEN=-ATIR RESEIAATOR—

WITH HALF-MASK
OFERATED IN FRESSURE-DEMAND OR POSITIVE-FRESSURE MODE

1IR'F. B T B T
[RESFIKATOK SELECTION|(UFFEK LIMIT DEVICES FERMITTEMN):

. - CHFHICAI CARTRIDGE RESFIRATOR

{ UITH AN ORGANIC VYAFOR CANISTER
A

-——_————_—2&0uLhl&B—L&01ECllON—ACAlNS1—S&5ClilC—CO&ROU&b—OE—CONCEQH

.25 PPN Cee | ,
= POMERED AIR-PURIEYING-RESEIRATOR

WITH A FULL FACE-PIECE, HELMENT, OR HOOD .
PROVIDING FROTECTION AGAINST SPECIFIC COMPOUND OF CONCERN

" {CHIN-STYLE OR_FRDNTDR'BACK-HOUNTEQ CANISTER)

‘ =_GAS MASK.
. PROVIDING_PROTECTION AGAINST SPECIFIC COMPOUND OF CONCERN

'l.

100 FPPM !
- TYPE ‘C’ SUFPLIEL-AIR RFSPIRATOR
= SUPPLIED=AIR RESPRIRATOR

: WITH A FULL FACE-FIECE. . B
- AUXILIARY SELF-CONTAINED BREATHINB APPARATUS .
—w SELE«CONTATNED-BREATHING ARRARATUS ———

WITH A FULL FACE-PLECE
l OPERATED IN FRESSURE-DEMAND OR POSITIVE-FRESSURE MODE
-~ IYPE ‘C’ SUPE|IED-AIR RESPIRATOR

- SUPPLIED-AIR RESPIRATCR
WITH A FULL FACE-PIECE

I

1000 PFM
= IYFEE C° SUFFLIED-AIR RESFIRATOR

- SUFPLIED-AIR RESFIRATGK
UITH A FULL FALE -FIECE

- SUFPFLIED-AIR REZFIRATOR

WITH HALE-MASK
- AUYILIARY SELF-CONTAINFED BREATHING AFPARATUS

S2400 FSM

- SELF-CONTAINFDN BREATHING AFFARATUS
WITH & FUIL FACE-PIECE -

DEERATEN IN FRESSURE= ggugun._g05L14u5_aags"u&£¢_0£_;0uliuuou3~£Lou___

MODE

EIREIEGMTIING—

- SELF-CONTAINED BREATHING AFFARATUS
WITH A4 FULL FACE-FIECE

i - TYFE ‘C‘ SUFFLIED-AIR RESPIRATOR

QEERATED IN FRESSURE=UEMAND QR FOSITIVE-FRESSURR-MODE-
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MEDICAL. SURVEILLANCE?

o —HO-EXAN- GREQUIRED-UNLESS EMELOYEE TO0 UWEARFULL FACE~RIRCE RESEIRATOR—

ATTENTIGN TQ SMONINGs ALCNHOL,» MEDICATION, AND EXFOSURE TO CARCINOGENS.
GENERAL MEDICAL HISTCRY.
- 40CFR 7217 EFCORDS ANU REFFORTS OF ALLEGATIONS THAT CHEMICAL SUEBSTANCES
CAUSE SIGNIFICANT ADVERSE REACTIONS TO KEALTH OR THE ENVIRONMENT TOXIC
SUBSTANCES CONTROL ACT (TSCA) SECTION B(C) RULE REQUIRES HWANUFACTURERS
TURES 10 KEEFR -

RECORDS OF SIGNIFICANT ALVERSE REACTIONS TO EMFLOYEE HEALTH FOR 30 YFARS
48FR38137 08/22/82 48FR39225 08/30/83 (EFFECTIVE DATE CORRECTION).
— o SR IR A TR S e = o e e e o e e —_—————— e

FEE-FLACEMENT ANDL ANNUAL EXAMS,
1 FHYSICIAN EXAMINATION INDUSTRIAL EXFOSURE HISTORY.

VISION TEST.

HISTORY OF HEPATITIS, EBLOOD TRANSFUSIONSs HOSFITALIZATION.
_l RLOND CHEMISTRY.

~—COMELETE-BLOOD COUNT,
CHRONIC RESPIRATORY DISEASE.
LIVER FUNCTION.
ELECTROCARDIOGRAM,
URINALYSIS.
14 BY 17 CHEST P.A. X-RAY.

}‘___ALxALLus_&uosauALASE,
g . G66TP, . . -
3“~ - §G0T. SR

DIRECT BILIRUBIN.,
DIRECT BILIRUBIN,

4 ——+DH-
4 RE . A
-~ \RQUIE QF ENTKYJ -
. BAd wis L “ IR S WFEY T P § @

T0
l TARGET ORGANS:
—EYES . SKIN—— HCQUG MEHKRANES —RESEIRATORY SYSTEM — CENTRAL-NERVOUS—

‘ SYSTEN. RE‘PIRA JRY SYSTFH. KIDNEYS., LIVER.
SF

SKIN» COVERING OF BODY (SC0174);
l IRRITATION, SXTREME REACTION TO A CONDITINN (SC00%90).
‘al . . ' + L 0 A S » *
IRRITATION, EXTREME REACTION TO A CONTITION (SC00%90). CONJUNCTIVITIS,
! INFLAMMATION OF EYES (SC0031). WEIGHT LOSSs LROF IN EINY WEIGHT
- 560104 NAREDS SIS ST URBR—OR—SHERPR-BHE—FO—NARCBTFIE—SEOH 3+ — -

CENTRAL NERYOUS SYSTEM, FERTAINING TO NEURAL BONY SYSTEM (3C0028)i

DEFRESSION, DECRFASE IN ACTIVITY/FUNCTION (SC0043). HMAMMARY
—RAUENOCARCTIHNOMAL HALIGNANT BREAST TUNMOR (SCO0235)  RERMATITIS,

INFLAMMATION OF SKIN (SC0044),

CARDIAC, PERTAINING TO HEART (SC0023)i

]
| aRRa s AR 52 ML R e tsco0son
]
|

RESPIRATORY, FERTAINING TO THE LUNGS (SCO0142);

EVEMA, FLUID RETENTION WITH SWELILING (SCO181). LIVER DAMAGEs, INJURY TO
— THE LIYUER (SCO2213. NIDNEY DAMAGEs INJURY TO THE KIDNEY (SCO27200.

EYE» OKGAN OF SIGHT (SC0170);

IRRITATION, EXTREME REACTION TO A CONDITION (SC0090). |
— — ONFN—COMERING—OF BB Y—<5EO+ 74+

IRRITATION, EXTREME RFACTINN TO A CONDITION (SC0090).

REFRONUCTIVE EFFECTS, BIKTH DEFECTS (SCOZB1);

LIS N AL < aEMTAl‘_ *é‘vYMAO L J~Yalete X e B C e ce e e

—DovYar=
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\FIRST atln| : o

(1 OF 4
IF THIS CHEMICAL GETS INTO THE EYESs IMMEDIATELY WASH THE EYES WITH

L M‘ ‘ - > S J 8 F‘—nb.*—————‘ ‘
GEYT MEDICAI. ATTENTION IMMENTATELY, CONTACT LFNSES SHOULRI NOT BE WORN
WHEN WORKING WITH THTS CHEMICAL.

(2 0F &)
[F THIS CHEMICAL GETS ON THE SKIN, IMMFUIATELY WASH CONTAMINATED SKIN

- ———_uLLH_SOA&_D&—aJLn—D5l5&5ENJ;4—uA1£&~——4£—J#4S—C3E%4CAE~SOA&S—GEQIH4NG+—————
IMMEDIATELY REMOVE CLOTHING & WASH SKIN UITH SOAF OR MILD DETERGENT &
WATER., GET MEDICAL ATTENTION PROMPTLY.

] (3 OF 4)

A IF A FERSON BREATHES 1IN LARGE AMOUNTS OF THIS CHEMICAL, MOVE THE EXFOSED
v e EE RS QN T O ERESH-AIR- AT QNCE . — IS —BERATHING-HAS SIORRED REREQRY——
_I ARTIFICIAL RESFIRKRATION, KEEP THE AFFECTED FFRSON WAKM AND AT RFST., GET

MEDICAL ATTENTION AS SOON AS POSSIBLE.

A w———

IF THIS HhLOGENATED HYUROCARBDN HAS BEEN SWALLOWEDy REMOVE EY GASTRIC

,,;____LAUABE—OQ—S§ESIS*——&hLuIALN—8LOOD—5&iS8URS—3¥—AOA4N&S#ER%NB—S%F&HAKHHH&————
GET FURTHER MEDICAL TREATMENT

2’7 INTRAVENOUSLY. - DO NOT GIVE STIMULANTS.
‘ © ' IMHEDIATELY. (DREISBACH - HANDBOOK OF POISONING, 11TH ED.), -

‘ (4 OF &)

SPECIAL. DIAGYOSTIC TESTS AND INDEXES OQF EXPOSURE?S

NONE IN COMKEIN USE. .

—RS- — — LT T — e
REGULALINRN - ==~ - . ] A " .
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AN ACCESSION NUMBEK: 2648, 8805

CN CHEMICAL NAME:
S AYNONYME I FAIEHFOREETRENE T FRI—NEI-604544+— CHLORYLEN—
CECOLENE. TRILENE. TCE. UN 1710, ETHYLENEs TRICHLORO-.
1-CHLORD-2,2-DICHLOROETHYLENE, 1,1-DICHILORO-2-CHI.ORDETHYLENE.
171+2-TRICHLOROETHYLENE, 1s2+2-TRICHI.ORCETHYLENE, FTHYLENE TRICHI.ORIDE.

..—J.IAINXL.IML.MEL&&J&LQHLDREI&YLENE.. JRIAD . THRETHYLENE .. —_
RN CAS NUHBER' 79-01-6.
REG, "OXIC NUMBER: KX4550000.
4
CHEMICAL FORMULA!  C2HCL3.
FI
ﬁ — RS A I E SR T EONA— -
{{OLOK!LFSS MORILE LIQUIDS CHLOROFCRM-LIKE ONORS  FHOTOREACTIVE.
MO LT 131
1 BOILING FT: ' 189 F
SOLUBILITY! : 0.1%
FASH—PF4— 50— F
] VAPOR PRES! S8 MM
MELT PT: -99 F
VEL—IN—ATR: —— - LY-C -
l LEL IN AIR: T 12est e
MEC IN AIR: = . 788 F R
REC—BRAVETYS 4642
VAPOR DENSITY:! 4.5
‘ ODOR THRESHOLD: 20 PFM
'_FL e e ey * T R T T

"FERHISSAFLE EX.-CS5URE

300 PPM OSHA t.MINUTE PEAK
-j SO0 PFM ACGIH TwaAa -'200 PPM ACGIH STEL

MM - > -
< -~ INDEFINITE HUMAN CARCINOGEN (IARC: - ANIMAL CARCINOGEN (IARC) .
POSITIVE CARCINOGEN IN MICE; NEGATIVE CARCINOGEN IN RATS (NCI,» 1976)
——FOSIFINE—CARGINGGEN—EN—MECE+—INABEQUATE-STURY—EN-RATSNEE+—1P84)
TERATOGENIC DATA (RTEC)# MUTAGENIC DATA (RTEC)
( AQUATIC TOXICITY RATING 1/Z (TLM96 100 - 1000 PFM)

CERCLA HAZARD RATINGS:. - TOXICITY 1 - IGNITABILITY 1 - REACTIVITY O -
PERSISTENCE 2

-1-———48*%99&96¥+—4R%€H&9R951H¥£ENE—%6-¢N—E¥E+—%BEBUS—HEHBRANEv-ﬁN%—FRIHﬁﬁHL———————

SKIN IRKRITANT AND CFNTRAL NFRYOUS SYSTEM DEFRESSANT.

ACUTE EXFOSURF [DEFRFS3ES THE NERVOUS SYSTEM, ANN MAY DAMAGE THE SASTRO-

—— N RS NAL - TR AT s LU R AND KIDNEYS .  THE FRESENCE OF TETRACHLOROETHANE——

INCREASES IN COMMERCIAIL GRATMES INCREASES THF CELLULAR TOXICITY.

CHRONIC INHALATION OR AKSORFTINN CAUSES CENTRAL NERVOUS SYSTEM
——-—&S&R&iS*—éQ;N1—&&+N+—UF##AL¥L¥&+—AN&-F94b43e¥—éhuNﬂ49€w——4NGGS¥LGN—OF——~————
ALCOHOL MAY INCRFASE THE TOXICITY OF TRICHLORODETHYLENE.

TRICHILCRCESTHYLENE IS A MILD RESFISRATORY IRRITANT.
——— T HE TR S O D I VAL U WA ESTARLISHEB—T0 RREVENT TOXIC—EFFECTS—

IHI~HMN TCLO: 5700 MG/M3I/19 MIN

IHL-HMN TCLO: 140 FFM/83 MIN
e b AT L B2 1 2 MRS

THL~MAN TCLO: 11C FREM/3 MK

I-——" m—

I THEL ~AAN LZLOL 2900 ¢F4
. Rl i f e YW -
URL-RAT LRGSO 4720 mG/KG . .
4 ORL-MUS LSO 2402 mMG/KG . {
e R AT GBS0 GO0 R ML 4 R —
THL-CAT L CLOLX2300 MG/M3/2 HR




S CHEMICAI

MANUFACTURERS AND IHPORTFRS TO ASSESS THE HAZARNS NF CHEMICALS WHICH
. THEY FRODUCE DR IMFORT, AND ALIL EMFLOYERS HAVING WORKFLACES IN THE
——MANUEASTURING D IVISION—STANDARO—INDRUSTRIAL-GI-ASSTIEIGCATI ON-—CORES—20-
THROUGH 39, TO FROVIDE INFOSMATION TO THFIR EMFLOYEES CONCERNING
HAZARDOUS CHFMICALS HY MEANS NF HAZARD COMMUNICATION FROGRAM INCLUDING
LARELSy MATERTIAL SAFETY [ATA SHEETS, TRATNINGs, ANI ACCESS TO WRITTEN
——BECORDS 49FFSI280 11/75/3% FOLIOWING QSHA STANIARLS AFFLICAR!E. 10
SUBRSTANCES LISTED 29CFR1910y OTHRERWISE ANVISE.

(TANGEROUS EXPOSURE] -

1000 FFM OSHA/NIOSH
—COLCRLESS ggg!nr LIQULID: CHLOER : : —
- INCOHPATIBILITIES’
____AClIME_!EIALS*_—SARlUA*_—LllalU&*——SQBLUA*——&AGMESLU&¢—_ILJAM1UH

cL
——EMELOYERS SHALL FROUIDE AND ENSURE THAT EMPLOYESS USE APFROFRIATE
Yiz PROTECTIVE CLOTHING AND EQUIPMENT NECESSARY. TU PREVENT REFEATED OR
'"PROLONGED SKIN CONTQCT WITH THIS SUBSTANCE, FACE SHIELDS SHALL COMPLY o
————84;H—23GFR49*07483+ﬁ++2++—+h++4+f—+#+4§++—#N9—+ﬁ++6¥7* -
-ACGIH °*GUIDELINES FOR THE SELECTION OF CHEMICAL FROTECTIVE CLOTHING®
INDICATES THE FOLLOWING PROTECTIVE RATINGS FOR MATERIALS COMMONLY USED

P

QR PROIECTIVE CLOT NI NG +—THESERATINGSARRE—BASED FRIMARILY-ON s
2 QUANTITATIVE TEST RESULTS AND QUALITATIVE RESISTANCE INFORMATION. (THE - *
[ RECOMMENDATIONS APPLY TO THE PURE SUBSTANCE ONLY} EREGKTHROUCH ~TIME MAY

A

TRICHI.OROETHYLENE? EXCELLENT/GOCD: VITON GOON/FAIR! CHI.OROERUTYL RUBEER
FAIR/GOOU' NEOFRENE/STYRENE BUTADNIENE RUBBER POLYURETHANE
uIEJLEJE_EUBRE£_EAl£AEDO£+_8uliL_&U33££—&AIU£AL-&UﬁﬁES_NEQ£££NE___.
NEOPRFNE/NATURAI RUBRBER NITRILE RUBRER POLYETHYLENE CHLORINATED
‘ POLYETHYLENE POLYVINYL ALCOHOL POLYVINYL CHLORIDE.

WEAR EYE FROTECTION TO FREVENT?
EMFLOYERS SHALL FROVIUE AND FENSURE THAT EMFPLOYELS USE SFLASH-FROOF
___aA££L_—o955L£3—¥&LCA—-OALL¥—&Llﬂ—-3£#&LQLO*$33#A%#=4-4A4(44—M%5«5—1HL§—~____
LIQUID MAY CONTACT THE EYES.

— AR O R W B WA SR ————
EMFLOYERS 3HALL ENSURS THAT EMFLOYEES WHNSE SKIN RECCMES WET WITH THIa
SUERSTANCE FROMPTLY WASH OR SHOWER WITH SOAF NOR MILD DETERGENT AND WATER
[0 REMOVE AY CONTAMIMANTD EQOM. THE SKIN

WORK CLOTHING SHOULD TE CHANGED DAILY:

FFEMOVE CLOTHING:
LAE QYERS SHALL ENSUSE THAT NON-IMEERUIOUS CLOTHING WHICH BECOMES WET
WITH THIS SURSTANINE BE REMOUFD FROMFTLY AND NOT REWORN UNTIL THE
SUBSTANCE 15 REMOVED FROM THE CLOTHING.
THE FOLLOWING SGUIFMENT SHOULD EE AVAILAKLE:
HONF SRFQUIRED.




(UFFER LIMIT nEVICES.FERHITTEn):

GNY BETECTABLE CONC
SELF—CONTFAINED—EREATHING- ARRARATHES W TH—AFH L FAGE~RIEGE

JFPERATED IN FRESSURE-DEMAND OR FOSITIVE-PRESSURE MODE

- SUFPLIED-AIR RESFIRATOR WITH A FULL FACEFIECE OFFRATED IN
ERESSURE-NEMAND OR OTHER POSITIUE FRESSURE MODE WITH AUXILIARY
SELF-CONTAINED BRFATHING APFARATUS OFERATED IN FOSITIVE FRESSURE MODE

E~CQC.E

0A3 MASK WITH AN CRGANIC YAFOR CANISTER (CHIN-STYLE OR FRONTOR
EACK-MOUNTED CANISTER)
'————————————A&#&O&R%A*&—ESGA$E-$¥F5—beEF-bON¥AINF§—B&FAlH;NG—#FRéRA108—————————

FIREFIGHTING ' C ) .
—_— SELF-CONTAINED—BREATHINGARRARATUS- WL FH—A—FUL L FACE~FIECE

OFERATEN IN PRESSURE-DEMAND 0OR POSITIVE-PRESSURE MODE.

MS

- - MEDICAL SURVEILLANCES - -~ S .-

Y .

40CFR717 RECOKRNS AND REPORTS OF ALLEGATIONS THAT CHEMICAL SUKSTANCES
CAUSE SIGNIFICANT ADVERSE REACTIONS TO HEALTH OR THE ENVIRONMENT TOXIC
SUBRSTANCES CONTROL ACT (TSCA) SECTION 8(C) RULE REQUIRES MANUFACTURERS |
AND CERTAIN PROCESSORS OF CHENICAL SUBSTANCES AND MIXTURES TO KEEP

“" - 48FR381827 08/22/83 48FR39225 08/30/83 (Ersscrzvs pars conkecrzon>.,
;Y RESPIRATORY HISTORY. B .
L PRE-RLACEMENTAND—ANNAL—EX AN

WITH EMPHASIS ON: RENAL AND LIVER FUNCTIONS.

BLOOD CHEMISTRY.
G OMFLETE—BLOBE—COUNT~

WITH EMPHASIS ON: FULMONARY FUNCTIONS.

WITH EMPHASIS ON: CENTRAL NERVOUS SYSTEM TESTS, FERIPHERAL NEUROFATHY.
— UITHEMARHASIS—ONI—  AREHEOERAM-

WITH EMFHASIS ON: SKIN EXAM.

VISION TEST.
——UEINALYSIS
: ATTENTION TO SMOKING, AILCOHOL» MEDICATIONs AND EXPOSURE TO CARCINOGENS.

MITH FMPHASIS ON: 14 RY 17 CHEST P.A, X-RAY,
ES—FOR—TRICH-OROETHILENEI—100 MEA—  —
z acxn TN URINE / TIMING -END OF WORKWFEK 300 MG/L
© ACID AND TRICHI.ORDETHANOL IN URINE / TIMING -FNT! OF

R ICHLOROACET I/
FRICHI OROACIT L
@ WORAMEEK AND END 0OF SHIFT 320 MG G CREAT. TRICHLOKOACETIC ACID AND

TRICHLLORDETHANOL IN URINE/ TIMING -END OF WORKWEEK ANII END OF SHIFT 4
MG/L FREE TRICHLGROETHANOL TN ELOOD / TIMING -END OF SHIFT AND END OF
———MORKUEEK—O~ SN TRICHEOROETHYL ENE—TN—ENB-EXHAL EB—ATR — FINING ~FRIOR—TO
SHIFT AND END NF YORKWEEK,
RE pom

-~ "y - _—

INHALATION. INGESTION, SKIN OR EYE CONTACT.
TO
_ IARGET—DREANS S
FIRATURY SYSTSM, EXKIN. HFEART. 1.LIVER, KIONEYS, CENTRAL NFERVOUS




4

o

HEANACHE, FAIN [N HEAD OR CRANIUM AREA (SC0075). VERTIGO» FEELING OF
—WHIRE NG MO T EON—4-SE0L 63—V ISUAL— I STUR BANE E-v—U RS EF—EN- ST GHF—¢5E0 145 +—
TRFHHRay TREMELINGy SHAKING (SCO197), SOMNOLENCE, FROLONCED SLEEFINESS
(SCN1%2)., DNERMATITIS, INFLAMMATINN OF SKIN (SC0044:. NAUSFA, SICKNESS
———A¥—+HE—6¥8“AGH—4S&9%+v+v—ﬂ49ﬂ+¥4N8+—FS&Fﬁ%&%NG—iQ—NﬁHQEA—44%%&%&&%
r CARDIACs, FERTAINING TO HEART (SC00237i

ARRHYTHMIA, ARSENCE OF RHYTHMi IRREGULARITY (SC0010). ~FARFESTHESIA»
L——A&NG&“A&—SFNSé#%##—#%%HGU#—GﬁBSE—+589+35+T—~NﬁRGGSF&r—S%BFGR—GR—SEEEP————————

OUE TO NARCOTIC (SC0113). ANESTHESIA» LOSS OF SENSATION (SC0003).,
' LIVER DAMAGE» INJURY TO THE LIVER (SC0221). IRRITARILITY, QUICK

AAOi\

-y

.‘_CENTRAL NERVOUS SYSTEM, PERTAI&ING TO NEURAL BRODY SYSTEM (S5C0028);
DEPRESSIONs DECREASE IN ACTIVITY/FUNCTION (SC0043), VENTRICULAR

CARDIﬁCv PERTAIN{NG—TO HEART (SC0023)5
DEGENERATIONy DETERIORATION! A WORSENING (SC0040).

L DEGENERATIONs DETERIORATIONs A WORSENING (SC0040). KIDNEY DANAGE, -
“INJURY .10, THE KIDNEY (S5C0220), ‘UNCONSCIOUSNESS» NOT AWAKE} INSENSIBLE
L BEO15 8 JAUNPEEE T YELL ONING—OF—SKIN,—EYES—5E0092 ) ——WHEE ZING—NOISY————
BREATHING WITH DIFFICULTY (SCO1é8). UNCONSCIOUSNESSs NOT AWAKE}
INSENSIRLE (SC0198). DIZZINESSs FEELING FAINT» LIGHT-HEADED,
—UNSTEADY(SCN048), EXCITATION. CENTRAL NERUOUS SYSIEM STIMULATION.
I-;,zscoza9). “IRREGULAR PULSEs ALTERNATING WEAK AND STRONG PULSE (SC0143).
;"  ARTHRALGIA» JOINT PAIN (SC0417).
—  RESRIRATORY, RFRTAINING IO THE LUNGS (SCOI42)4
' EDEMAs FLUID RETENTION WITH SWELLING (SC0181)., WHEEZINGs NOISY
ERFATHING WITH DIFFICULTY (SCO168), WEIGHT LOSS, DRNP IN ROTUY WEIGHT
(SCO104), ANOREXIA, BIMINISHRT AFFETITE -(SC0006). FATICUEs TIREDNESS,. -
SLUGGISH_ (SC0044). e
REFRODUCTIVE EFFECTSs ®IRTH UEFECTS (SC0281);
IN FXFFRIMENTAL ANIMALS, (SC0212),




A
{rirst atpd

(1 OF 8) . '
IF THIS CHEMICAL GETS INTO THF EYES» IMMEDIATELY WASH THE EYES WIIH
—bLARGE—AMOUNTS—OFE —WATER»-OCEASIONALLY L IRFING THE LOWER- AND -UFFER- LIS ——

GET MEDICAL. ATTENTION IMMEDIATELY. CONTACT LENSES SHOULD NOT BE WORN
WHEN WORKING WITH THIS CHEMICAL.

(2 OF 8 " : '
IF THIS CHEMICAL GETS ON THE SKIN9 IMMEDIATELY WASH CONTAMINATED SKIN

— NI TN S0AR BR—MIL B DETERGENT I WATER—— IR THIS GHEMICAL—GOAKE-—EL BT HING»——
IMMERIATELY REMOVE CLOTHING & WASH SKIN WITH SOAP OR MILD DETERGENT &
WATER.,  GET MEULICAL ATTENTION FROMFTLY.

s

‘3 OF 3) -y vl. " - _,_::»‘ . \._ . LT i 4v A ." B ;:"_;}s R ,'1 ) . . ] " . “g’ N ‘

IF THIS CHEMICAL GETS DN SKINv IﬁHEDIATELY FLUSH CONTAHINATED SKIN UITH "
SATES - GLBFHING»—ITMMERIAFELY - REMNBVE—THE

CLOTHING AND FLUSH THE SKIN WITH WATER. GET MEDICAL ATTENTION PROMPTLY.

(4 OF /)

WHEN THIS CHEMICAL. HAS BEEN SWALLOWED AND PERSON IS CONSCIOUS

IMMEDIATELY GIVE PERSON LARGE QUANTITIES OF WATER. AFTER WATER HAS BEEN
—SUALLUMED—TRY T0 GET THR-PERSON TO VUOMIT RY WAUINC WIM TOUCH THE RACK

OF HIS THROAT WITH HIS FINGER, [0 NOT MAKE AN UNCONSCIOUS PFRSON VOMIT.

GET MEDICAL ATTENTION IMMEDIATELY.

(3 OF 8) : : '
YOLATILE AND GASEQUS ANESTHETICS! EMERGENCY TREATMENT - ESTABLISH AIRWAY
———AND MAINTAIN RESRIRATION— REMOVAANESTHETIC-RY-KORCEDMENTILATION -
FURTHER TRFATMENT - MAINTAIN BLOOD FRESSURF BY INTRAVENQUS SALINE OR
FLOOD TRANSKFLSION. MAINTAIN RONY WARMTH., MAINTATN ADEQUATE AIFRWAY RY
ERQUIANG SELRETIONS C8QM TRACHER 8Y CATHETES SUCTION. _SREVENT H RFJXIA~—
IF HYPERTHERMIA OCCURS,» LOWER KODY TEMPERATURE RY APPLITATION 7F WET
TOWELS., FOR MAL IGNANT HYFERTHERMIA> GIVE DANTROLENFE SODIUMs 1 MC/KG»
— —EUERY FISNTEEN MINUTES, INTRAUENQUSLY TO A TOTAL—0F 10 MG/KGs AND
FROCALGAMTIDEY 135 MO/KGy INTRAVENQOUSLY, OVER TEN MINUTES. GIVE ICFD
NORMAL SalLINE INTRAVFENOUSLY AT A RATE OF 1 LITHFR EVERY TEN MINUTES FOR
‘ & S LA 1AL N y J S ERITONEUM
WITH IFTD SALINE, TRFAT ACINOSIS WITH INTRAVENOUS SANIUM ERICARECNATE,
MCONITCR SERUM T2TAL RASE, SERUM FNTASSIUM» ANT ARTERIAL FH AND TREAT
—ARERORIATRLY ., AAINTAIN URINEs QUTRUT—AT 1=2 L ITERS DALY WITH-RUROSEMIDE
ANU MANNITOL., AFTER FIRST [AYs GIVE LANTROLENE, 1 MC/KG ORALY LAILY,
TR THRFE DAY (MEDICATINN MUST BE ANMINISTERED RY QUALIFTIEDR MEDICAL
S RSONNT! L1 REATRMENT = TSCAT LIVES DAMAGE— —LDREISBACH HANDEBOONK

OF FOISONING, 11TH ED.).




[FiesT Aid canir)
——t e OE8
GASTRIC LAVAGS - GIVE FATIENT GLASS OF WATER FRIOR TO FASSING OF STOMACH
FURE. ! AY FATIENT ON ONE SIDE, WITH HEAD LOWFR THAN WAIST. IMMOEILIZE
A STRLGGL[ME CATIENT wITH A GHEET QR ELANKET. MEASUKE-DISTANCE ON TURE
FROM MGUTH TO EPIGASTRIUM» MARK TUEE WITH INNELISLE MARKING OR TAFE.
REMOVE DENTURES ANDR OTHER FOFEIGN ORJECTS FROM MOUTH., OFEN MOUTH, USE
— GAG IE NECESSARY . EXTEND HRAR-BY L IRTING THE CHIN—FASS—_TURE OUER—
TONGUE ANI TOWARD BACK OF THROAT WITHOUT EXTENDING HEAD OR NECK. IF
OBRSTRUCTION IS MET EEFORE THE MARK ON TUBE REACHES LEVELS OF TEETH, DO
————NOT KORCEs BUT REHOUE TUBE—AND REPFATFROCEIUREUNTL—TUIERASSES 1D
“- MARK. PLACE END OF TUBE IN GLASS OF WATER. IF.TUBE IS OBSTRUCTED WHEN
' INTRODUCED ABOUT HALFWAY TO THE MARKs 1T MAY HAVE ENTERFDL TRACHEA,
e ARTER—FURE—16—RLACED—IN—ETOMACH—ASRIRATEFIRGT—FO REKOUE STOMASH—
CONTENTS BY IRRIGATION SYRINGE. SAVE STOMACH CONTENTS FOR EXAMINATION:
AND REPEAT INTRODUCTION AND WITHORAWAL OF 100-300 Ml WARM WATER UNTIL AT

‘- ~-LEAST- 3 1TERS-OF-CLFAR RETURN-ARE- ORTAINED, - USE ACTIVATED CHARCOAL AT -
REGINNING OF LAVAGE T0 ATD IN FOISON INACTTVATION. | FAUE SO GRAMS QF

) CHARCOAL SUSPENDED IN WATER IN THE STOMACH. IF INTRODUCTION AND REMOVAL .

) OF LAVAGE FLUID BY ORAVITY REQUIRES MORE THAN FT " E MINUTESs ASSIST WITH

. ASEPTO SYRINGE. PREVENT ASPIRATION WITH CUFFEDR ENROTRACHEAL TUBE.
' AVOID GIVING LARGE QUANTITIES OF WATER. MASSAGE OF EPIGASTRIUM WHILE
ST OBALH-—T USR8 BE I NG—ASFIRATED-HAY—ALI DR IN-—FOISIN-—RENGVAL—F—FPATIENF—
lf% COMATOSEs INTUBATE TRACHEA WITH CUFFED ENDOTRACHEAL TUBRE. ‘
“*%. SUCCINYLCHLORINE MAY BE ADMINISTERED RY QUALIFIED MEDICAL PERSONNEL TO
—— EFAGE—INSERTI ON—OF—FRACHEAL—CATHETER—PRIBR—T O—FASSAGEBFSTFOMAEH—FHE——
(DREISEBACHs HANDEONK OF POISONING, 11TH ED.). .

, {7 0OF 33

i PULMONARY EDEMA - RELIEVE ANXIETY. GIVE MORPHINE SULFATE» 10 MG, TO
DECREASE RATE NF RAPIU,s INEFFICIENT RESFIRATION. GIVE 407% OXYGEN ERY

—————F*GE—%#&&———ﬁSE—fN*E&h}¥¥EV*—POST*%VE'PRESSURF—ﬁ**ﬁEV-RFSﬁSGf¥ﬁTﬁR—FﬁR————-

YHORT FPERIODNS, OGIVE AMINOFHYLLINEs, 0,5 Gy INTRAVENQOUSLYy TO RELIEVE

2330CTATED IRONCHLAl. CONSTRICTION. TREAT EDEMA CAUSED BY MORFHINE OR

—— R RE—ARAESE S R G TV NG—H AL AXONE - ANE—BXNYGEN — —C MERIEATION- MUST+—BE— ——
DIVEN By nQualIFlzl M2 D(CAL FERSONNEL) (DREISRACHs HANDIEOOK OF FPOISONING,
11TH ED.) .

|

‘g NF 8])
LIVER DAMAGE - RFEMOVE rRON EXFOSURE TO ALIL CHEMICALS AND DIRUCS.
AALNT Al COMPLETE BED REST.—AVDLID ANESTHESIA- UR—SURGICALRROCEDURES—
AV0ID DEHYURATIOM OR OVERHYDRATION. IF VOMITING SEVERE AND ORAL FLUILS
NUT RETAINEZQ, RFFLACE VOMITUS WITH AN EQUAL QUANTITY NF 100% DEXTROSE IN
MU AN AL SAL INE I N—RENAL—FUNET I ON-—ARE U ATE+—GIVE—+— LI TER- BFS%— [ E £« FRESE— -
D&% INVERT SUGAR IN NORMAL SAUTINE FLUS 1-3 LITERS OF 107 LREXTROSE OR
INVERT SUBAR TN DISTILLED WATER TINTRAVENOUSLY EVERY TWENTY-FOUR HOURS.
—— R TS B M N RGO R B I SON H e — T - Bl — - — —— — - — -
[ {h)
SFECIAL UIAGNOSTIC TESTS AND INDEXES OF EXFOSURF!
-————u&+45—1ﬂ%GHéQ&9EIH*LENE—AE¢#BQ&%IFS~*JO—HG+BA¥r——————— - —

L,‘
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This document has important legal consequences: consul(auon with un attorney is encouraged with respect
to its completion or modification. . !

-

STANDARD FORM OF AGREEMENT
BETWEEN
) ENGINEER AND GEOTECHNICAL ENGINEER
FOR
PROFESSIONAL SERVICES

THIS IS AN AGREEMENT made as of 19
between - Donohue & Associates, Inc., 4738 N. 40th Street, P.O. Box 1067

Sheboygan, Wisconsin 53083 (ENGINEER) and

Twin City. Testing Corporation - (GEOTECHNICAL ENGINEER). |
. ENGINEER has made an agreement dated 19
with _Department of the Army-Ft. McCoy; Sparta, Wisconsin — (OWNER)

which is herein referred to as the Prime Agreement and which provides for ENGINEER s performing professional
services in connection with the Project described therein. ENGINEER hereby engages GEOTECHNICAL
ENGINEER to perform for ENGINEER geotechnical engineering services in connection with said Project in
accordance with the terms and conditions of this Agreement between ENGINEER and GEOTECHNICAL
ENGINEER ("'this Agreement’’). :

]

- T The Project 1s described in the Prime Agreement as follows:
.ZKQ-IEQI_LQ.CAIJ.QN_AND DESCRIPTION:

owle o) D1 B o 0 . - . - - ed

during this :lnvestigation to evaluate whethet gtounduater cont.amination has resulted

from former landfilling operations conducted on-site, Prior investigations have
emonstrated that vianyl chloride, 1,2 dichloroethylene 1,1 dichloroethene,

trichloroethylene (TCE) as well as other volaile organic compounds occur io the

groundwater at this 8ite. The source of this contamination is mot cutrently known.

Page | of ___ pages
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B. The services 10 be performed by GEOTECHNICAL ENGINEER are generally described as follows:

SCOPE OF SERVICES

The GEOTECHNICAL ENGINEER shall provide all pecessary documentation and items of

equipment, materials, labor, supervision, tools, temporary structures, and other

supplies and materials required for the completion of the work at thig gite to -

include:

* Prepare a site-specific Health & Safety Plan specifying procedures and equipment

needed to protect personnel from on-site hazards.
* (Conduct soil boring and/or r

locations along the western side of the property (well nests 112A, 112B and

—113A, 113B). ~Ope 20-foot observation well. and ona 45-foot piezometer will be

installed at each location.

*  Collect soil samples at S-foot depth increments and describe according to the

lation disgtam for each well (Attachment B)

* Decontaminate equipment between successive locations.

* Develop each mewly-installed well. (Attachment C).

* Determine well locations and elevations by conducting on-site survey.

* Ptepare repo:t summarizing the results of the field investigation. to include

site survey dsta.

* Perform other work activities as necessary according to Technical Specificaitons
(Part 11I1).

ENGINEER and GEOTECHNICAL ENGINEER in consideration of their mutual covenants herein agree with

respect to the performance of services by GEOTECHNICAL ENGINEER and the pavment for those services

by ENGINEER as set forth below. ,

ENGINEER is the prime professional with respect to the services to be performed under this Agreement and
is responsible for coordinating GEOTECHNICAL ENGINEER s services with the services of others involved
inthe Project. GEOTECHNICAL ENGINEER is ENGINEER 'sindependent consultant and shall be responsiblc
for the means and methods used in performing geotechnical engineering services under this Agreement. and is
not a joint-venturer with ENGINEER. ENGINEER shall be the general administrator and coordinaior of the
professional services for the Project. and shall facilitate the exchange of information among the independent
professional associates and consultanis retained by ENGINEER for the Project as necessary for the coordination
of their services.

Page 2 of — pages




SECTION 1—BASIC SERVICES OF
GEOTECHNICAL ENGINEER

1.1. General.

1.1.1. The duties and responsibilities of GEOTECHNICAL
ENGINEER as set forth in this Section 1 are amended and
supplemented as indicated in Exhibit EG-B which is attached
hereto. made a pan hereof and entitled **Further Descniption
of Basic Services and Related Marters™.

1.1.2. GEOTECHNICAL ENGINEER shall provide
professional geotechnical engineering services for ENGI-
NEER in all phases of the Project to which this Agreement
appties. These services include professional geotechnical
engineenng consultation and advice to ENGINEER. and
through or with the knowledge of ENGINEER. to OWNER
and other concerned parties as required 10 be provided by
ENGINEER under the Prime Agreement.

1.1.3. GEOTECHNICAL ENGINEER is responsible for
obtaining all data and information (other than that specifically
designated herein or in the Prime Agreement 1o be furnished

by ENGINEER or OWNER) necessary for the performance

of the required geotechnical engineering services.

1.0.4. GEOTECHNICAL ENGINEER is responsible to see
that the docum=~is and services furnished by GEOTECH-
NICAL ENGINEER conform to the applicable laws. rules,
regulations. codes. orders and special requirements of the
place where the Project is located. except as may be specif-
ically provided otherwise in Exhibit EG-B **Further Descrip-
tion of Basic Services and Related Matters™. -

1.1.5. All of GEOTECHNICAL ENGINEER's communi-
cations to or with OWNER.ENGINEER's otherindependent
professional associates and consultants. or other parties
involved in the Project will be through or with the knowledge
of ENGINEER.

3.2. Field Explorations.

After written authorization from ENGINEER to proceed.
GEOTECHNICAL ENGINEER shall:

1.2.1. Review information furnished by OWNER and
ENGINEER and consult with OWNER and ENGINEER 10
clarify and define geotechnical requirements for the Project.

1.2.2. Perform geologic examinations and subsurface explo-
rations of the Project site. as described in Exhibit EG-B
**Further Descnpuon of Basic Services and Related Mat-
" :

1.2.3.  Within limits of information provided to GEO-
TECHNICAL ENGINEER under paragraph 3.3 of this
Agreemeni or otherwise known 10 GEOTECHNICAL ENGI-

NEER minimize damage 10 existing property and utifities
above and below grade.

1.2.4. Coverall open test holes with substantial covers dur-
ing periods of inactivity and backfill all test holes upon com-
pletion of field explorations.

1.2.5. Preserve and make availadble for inspection by ENGI-
NEER. OWNER and construction Contractorts) all samples
for the time and in the manner specified in Exhibit EG-B
*Further Description of Basic Services and Related Mat-
ters”. If requested in writing by ENGINEER. samples will
be delivered to the Project site or other location designated
by ENGINEER. and GEOTECHNICAL ENGINEER will
be reimbursed for the delivery costs. )

1.3. Tests.
After written authorization from ENGINEER 10 proceed:

1.3.1. GEOTECHNICAL ENGINEER shall perform the
tests needed by GEOTECHNICAL ENGINEER to supply
information to ENGINEER for the Project. and required for
reviewing the geotechnical aspects of the work of Contrac-
tor(s) as described in Exhibit EG-B **Further Description of
Basic Services and Related Matters™. -

1.3.2.  Ailtests shall be performed in accordance with appli-
€able standards by qualified. experienced personnel with test-
ing facilities specifically suited for the required tests.

1.4. Analyses and Report.
After written notice from ENGINEER to proceed:

1.4.1. GEOTECHNICAL ENGINEER shall analyze the
fesults of field explorations and tests and prepare a written
Repon thereon.

1.4.2. The Report shall contain geotechnical information
required by ENGINEER for the Project and shall be suituble
for reproduction. Unless designated otherwise in E xhibit EG-
B **Further Description of Basic Services and Related Mat-
ters . the Repont shall include:

1.4.2.1. Descriptions of field explorations and tests.

1.4.2.2. Professional interpretations of the foregoing as
appropriate for ENGINEER's purposes.

1.4.2.3. Summary of the findings with appropriate exhib-
its 10 indicate the geotechnical considerations involved and
setting forth recommendations with criteria for design and
construction of the Project.

1.4.3. Fumnish five copies of the Report 10 ENGINEER and
uniless notified otherwise by ENGINEER. review it in person
with ENGINEER.




3.5. Review of ENGINEER's Analyses and Documents.

At appropriate times requesied by ENGINEER. GEO-
TECHNICAL ENGINEER shall:

1.5.1. Review ENGINEER's studies and designs for con-
formance with recommendations and criteria presented in
GEOTECHNICAL ENGINEER's Report and render advice
on changes that may be advisable. .

1.5.2. Review ENGINEER s proposed Co
ments and opinion of probable ¢; 0N COS! in respect
of the geotechnj s of the Project and render advice

1.6. Construction Phase Services.

During the Construction Phase GEOTECHNICAL ENRGI-
NEER shall:

1.6.1. Consult with and advise ENGINEER cgnhcerning
geotechnical considerations affecting constructio).

1.6.2. In connection with observations of th
aspects of the work of Contractort(s) while it

1.6.2.1. Make visits to the site at interydls appropriate to
the various stages of construction as HEOTECHNICAL
ENGINEER deems necessary. oras ENGINEER may request.
#n order 10 obserYe as an experienced/and qualified profes-
sional geotechnical engineer the conditions encountered by
Contracioris) and the progress and qyality of the geotechnical
aspects of Contractor's work. Basegd on information obtained
during such visits and on such gbservations. GEOTECH.-
NICAL ENGINEER shall endegvor to determine in general
if such conditions are as foresgen in the design and if such
work is proceeding in accordgnce with the Coniract Docu-
menis and shall keep ENGINEER informed of the progress
of the work on the geotechyfical aspects of the Project.

1.6.2.2. The purpoge of GEOTECHNICAL ENGI.
NEER s visits 10 the site/will be 10 enadble GEOTECHNICAL
ENGINEER to better drry out the duties and responsibilities
assigned 1o and undefaken by GEOTECHNICAL ENGI-
NEER dunng the Construction Phase. and. in addition. by
exercise of GEOTECHNICAL ENGINEER s efforts as an
eaperienced and glalified professional geotechnical engineer.
1o provide for OYWNER and ENGINEER a greater degree of
confidence thay the compieted work of Contractor on the
geoiechnical adpects of the Project will conform generally 10
the Contract uments and that the integnty of the design
concept as piflected in the said Contract Documents has been

implemenutd and preserved by Contractor. On the other hand.
GEOTECHNICAL ENGINEER shall not. during such visits
or as & fesult of such observations of Contracior’s work in
progrefs. supervise. direct or have control over Contractor’s
workhor shall GEOTECHNICAL ENGINEER have author-

or for any .
regulations. ordinances. codes or orders npphcable to

1.6.3. Defective Work. During such visits gnd on the basis
of such observations. GEOTECHNICAL ENGINEER shall .
consider the acceptability of the geotechyical aspects of Con-
tractor’'s work while it is in progress. And shall consult with
and advise ENGINEER whenevedr GEOTECHNICAL
ENGINEER believes that such work will not produce the
geotechnical aspects of the Projep( in general conformity with
the Contract Documents or such work will prejudice the
integrity of the design concep{ of the geotechnical aspects of
the Project as reflected in te Contract Documents.

1.6.4. Collect such ples and perform such tests as are

described in Exhibit £G-B *Further Description of Basic
Services and Related Matters'” or required 1o check the Con-
tractorts) work fop'compliance with the Contract Documents
as provided i in ragraph 1.6.2 Samples will be preserved in

SECTION 2—~ADDITIONAL SERVICES OF
GEOTECHNICAL ENGINEER

2.1. General.

If authorized in writing by ENGINEER. GEOTECHNICAL
ENGINEER shail furnish additional geotechnical services of
the types listed in paragraphs 2.2 through :.#mclu;i\ ¢. These

. services are not included as pan of Basic Services except 10
the extent provided otherwise in Exhidit EG-B “"Further
Description of Basic Services and Related Matters™. Autho-
rized Additiona! Services shall be paid for by ENGINEER
as indicated in Section £.

2.2. Services bevond the scope of Basic Services defineg

. in Exhibit EG-B “"Funher Description of Basic Services and
Related Matiers™". such as additional field explorations. lab-
oratory testing. analyses. consuflations. review s or monitor-
ing.

2.3, Services in connection with unforeseen condilions
encouniered during construction such as assistance to ENGI-
NEER in any redesign. work directive Changes ot change
orders.
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2.4 Services Juring out-of-town travel required of GEO-
TECHNICAL ENGINEER other than visits to the site and
the offices of OWNER and ENGINEER in connection with
services required by Section 1.

2.5. Preparing 10 serve or serving as a consultant or witness
for ENGINEER or OWNER in any litigation. arbitration or
otherlega! or administrative proceeding involving the Project.

b Resid Seri foring-s . ”
m. 'WM. 5 v . .

SECTION 3—ENGINEER'S RESPONSIBILITIES

ENGINEER shall do the following in a timely manner s0 as
not to delay the services of GEOTECHNICAL ENGINEER.

3.1. Provide all information known to ENGINEER con-
cerning the Project which ENGINEER and GEOTECHNI-
CAL ENGINEER consider pertinent to GEOTECHNICAL
ENGINEER's services. MWW

3.2. Request from OWNER at OWNER's expense and fur-
nish 10 GEOTECHNICAL ENGINEER. as required for per-
formance of GEOTECHNICAL ENGINEER's Basic Ser-
vices. data prepared by or services of others. including with-
out limiwtion property, boundary. easement, right-of-way.
topographic and utility surveys with descriptions and known
restrictions. and other special data: all of which GEO-
TECHNICAL ENGINEER may rely upon in performing ser-
vices hereunder.

3.3. Make available to GEOTECHNICAL ENGINEER all
information obtained from OWNER or which ENGINEER
knows is reasonably available and which ENGINEER and
GEOTECHNICAL ENGINEER consider pertinent concern-
ing the focation of underground services. conduits. pipes.
tanks and other obstructions.

3.4 Baguee * OWNER to provide engineering surveys to
establish reference points and base lines to enable GEO-
TECHNICAL ENGCINEER 10 define the locations and ele-
vations of field explorations and tests.

3.5. Request OWNER 10 arrange for access to and assist in
making provisions for GEOTECHNICAL ENGINEER to
enter upon public and private propenty as required for GEO-
TECHNICAL ENGINEER 10 perform services under this
Agreement.

3.6. Designate in writing 3 person to act a» ENGINEER
representative with respect 10 GEOTECHNICAL ENGI-
NEER s services 10 be rendered under this Agreement. Such
person shall have complete authority. in comultation with
OWNER when appropriate. to transmit instructions. receive
information. interpret and define ENGINEER > policies and
decisions with respect 10 GEOTECHNICAL ENGINEER's
services.

3.7. Fumish as set forth in Exhibit EG-B “*Further Descrip-
tion of Basic Services and Related Matters™". a representative
at the site to coordinate the field explorations with Project
needs and assist GEOTECHNICAL ENGINEER in locating
field explorations and tests.

3.8—Gi . . CEGTECHALIGM
ENGINEER-othe-dote—sehtduied-forihesiont-wiwonrittue—
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3982 Give prompt written notice tc GEOTECHNICAL
ENGINEER whenever ENGINEER observes or otherwise
becomes aware of any development that atfects the svope or
timing of GEOTECHNICAL ENGINEER's services. or any
defect or non-conformance in the work of the Contructons;
affecting the geotechnical aspects of the Project.

3.101 Advise GEOTECHNICAL ENGINEER of the iden-
tity of other independent professional associates or consul-
tants participating in the design or administration of the geo-
sechnical aspects of the Project.

SECTION 4+—PERIOD OF SERVICE

4.1. The provisions of this Section 4 and the rates of com-
pensation for GEOTECHNICAL ENGINEER s services
provided for eisewhere in this Agreement huve been ugreed
to in anticipation of the orderly and continuous progress
through completion of the geotechnical aspects of the Pruject.
GEOTECHNICAL ENGINEER's obligation 10 render ser-
vices hereunder shall extend for a peniod which may reason-
ably be required for the design and construction of the Project
including extra work and required extensiony thereto. GEO-
TECHNICAL ENGINEER recognizes that the senvices of
ENGINEER and others invoived in the Project are dependem
upon the timely performance of geotechnical engineering ser-
vices. Uniess otherwise provided in Exhibit EG-B ““Further
Description of Basic Services and Related Matters™ or else-
where in this Agreement. GEOTECHNICAL ENGINEER
shall perform such services in the same character. timing und
sequence as ENGINEER is required to perform services
under the Prime Agreement. If in Exhibit EG-B "Further
Description of Basic Services and Related Matters™ specific
periods of time for rendenng services are set forth or specific
dates by which services are to be compieted are provided.
and if such time periods or dates are exceeded through no
fault of GEOTECHNICAL ENGINEER. all rutes. measures




and amounts of compensation provided herein shall be subject
10 equitable adjusiment.

4.2. The field explorations. tests and analyses will be com-
pleted and the Repor submitied within the penod stipulated
in Exhibit EG-B ““Further Description of Basic Services and
Related Matters ™.

4.3. Afer acceptance by ENGINEER of the Repon. GEO-
TECHNICAL ENGINEER shall proceed with consultations
and review of the geotechnical aspects of ENGINEER s study.
design and proposed Contract Documents and shall continue
these services for such ume as reasonably required.

4.4. Construction phase services will commence wit
stan of construction activities affected by geot
siderations and will terminate upon E
recommendation of final payme the Contractor(s). The
date by or penod of ti ithin which GEOTECHNICAL
ENGINEER's seswites during the Construction Phase are
expected completed is set forth in Exhibit EG-B **Fur-
scnption of Basic Services and Related Matters™".

45 If OWNER or ENGINEER suspends services. requests
significant modifications or changes in the extent of the Proj.
ect. avthorizes Additional Services. or if progress is delayed
through no fault of GEOTECHNICAL ENGINEER. the time
of performance of GEOTECHNICAL ENGINEER's ser-
vices shall be adjusted appropriately.

4.%5 If field explorations. tests. analyses. or the Report. as
required by Section 1. are delaved or suspended in whole or
m part by OWNER or ENGINEER for reasons bevond GEO-
TECHNICAL ENGINEER's control. or if the schedule of
construction activities affected by geotechnical consider-
ations is delayed for reasons bevond GEOTECHNICAL
ENGINEER's conrol. GEOTECHNICAL ENGINEER shall
on written demand 10 ENGINEER be reimbursed as provided
m paragraph £.3.2. If such delay or suspension extends for
more than one Yeur for reasons bevond GEOTECHNICAL
ENGINEER s control. or if GEOTECHNICAL ENGINEER
for any reason is required 10 render services more than one
vear afier Substantial Completion of the geotechnical aspecis
of the Project. all rates. measures and amounts of compen-
sation provided herein shall be subject to equitable adjusi-
ment.

SECTION S—PAYMENTS TO GEOTECHNICAL
ENGINEER

$.1. Methods of Payment for Services of GEOTECHNICAL
ENGINEER.

S 0v For Busic Services. ENGINEER shall pay GEO-
TECHNICAL ENGINEER for ali Basic Services rendered
under Section ! tus amended and suppiemenied py Exhibit

" EG-B."Further Description of Basic Services and Related
Matiers™) as follows:

$.1.1.1. In accordance with the schedules of personnel
< and equipment charges shown in Exhibit EG-B ° Funher
3 Description of Basic Services and Related Matiers™".

5.1.1.1. On the basis of GEOTECHNICAL
NEER's Direct Labor Costs times a factor of
for all Basic Services rendered by princi and emplovees
engared directly on the Project. osts shown in Exhibit

{

ial]

in

{delete ln«mln ‘ahle lmmmgr o

5.1.2. ForAdditional Services. ENGINEER shall pay GEO-
TECHNICAL ENGINEER for Additiona! Services rendered
under Section 2 as follows:

83.1.2.1. Geaerai. For Additional Services of GEO-
TECHNICAL ENGINEER's principals and employees
engaged directly on lhc Pro)ecl and rendered pursuant to
Section 2 2-
servicerareonpitentorwitneyrynderperapraph-2-£30n the
basis of the schedules of personnel and equipmem charges
shown in Exhibit EG-B “*Further Description of Basic Ser-
vices and Related Matters™".

$123.3° Resideni Services. For Remdent Services
nished as provided in paragraph 2.6 on the basis of
sonnel and equipment charges shown in E xhibit
ther Description of Basic Services and Relat
Resident Services.

Matters”” for

$02.). Serving us a Witnesy

GEO‘TECHNICAL.ENGI.\'

or services rendercd by
‘s prAncipals and empios ees

show nin Exhibit EG-B Further Decrip-
ervices and Related Matiers™ for euch duy or
win thereof 1but compensation for lime spent in pre-
to appear n any such litigation. areitration or pro-

3.0.3. Reimbursable Expenses. In addition 10 the pas ments
provided for in paragraphs £.1.1 and $.1.2. ENGINEER “hali
pay GEOTECHNICAL ENGINEER the actual costs tevcept
where specificalls prosvided otherwise) of all Reimbursable
Expenses incurred in connection with all Bunic Services and
Addnional Serices.

X.1.4. Definitions.

$.1.4.1. Direct Labor Costs used as o husis for pasment
mean sularies and wapes (basic and nceniner pund 1o Jl)
GEOTECHNICAL ENGINEER s perwonnel engaped direcihy
on the Project. including. but not imued to. engineers. geul-
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ogists. dnillers. laboratory technicians. other technical and

business personnel: but does not include indirect payroll related

costs or fringe benefits. Forthe-purposes-oi-this-Agreement.
, imeipais-ol-GEOTECHNICHI—ENGINEER-snd-thei

The hourly Direct Labor Costs of principals of GEOTECH-
NICAL ENGINEER will be adjusted equitably to reflect
changes in personnel and in GEOTECHNICAL ENGI-
NEER's overall compensation procedures and practices.

$.1.4.2. Reimbursable Expenses mean the actual expenses
incurred by GEOTECHNICAL ENGINEER directly or indi-
rectly in connection with the geotechnical aspects of the
Project. such as expenses for: transportation and subsistence
incidental thereto: oblaining bids or proposals from contrac-
torts). providing and maintaining field office and field labo-
ratory facilities including furnishings. laboratory equipment
and supplies. and utilities: subsistence and transportation of
Resident Project Representatives and their assistants: toll
telephone calls and teiegrams: reproduction of reports:
Drawings. Specifications, Bidding Documents and similar
Project-related items in sddition to those required under
Section 1 and i authorized in advance by ENGINEER.
overtime work requining higher than regular rates. Inaddition.
i authorized in advance by ENGINEER. Reimbursable
Expenses will also include expenses incurred for computer

time and other highly specialized equipment. including an’

appropriate charge for previously established programs and
expenses of photographic production techniques timessfeae-
orof 0

$.2. Times of Payments.

5.2.1. Except when provided otherwise in Exhibit EG-B
*Further Description of Basic Services and Related Mat-
ters”", GEOTECHNICAL ENGINEER shall submit monthly
statements for Basic and Additional Services rendered and
for Reimbursable Expenses incurred. The statements will be
based upon the total services actually completed and Reim-
bursable Expenses incurred at the time of billing. If ENGI-
NEER objects to any statement submitted. ENGINEER shall
30 advise GEOTECHNICAL ENGINEER in writing giving
reasons therefor within fourteen days of receipt of such state-
ment. If no such objection is made. the statement will be
considered acceptabie to ENGINEER.

3.2.2. ENGINEER shall bill OWNER monthly on account
of GEOTECHNICAL ENGINEER's services and expenses
and shall pay GEOTECHNICAL ENGINEER within four-
teen days of the time ENGINEER receives payment from
OWNER on account thereof. It is intended that payments to
GEOTECHNICAL ENGINEER will be made as ENGI-
NEER is paid by OWNER under the Pnme Agreement and
that ENGINEER shail exent reasonable and diligent efforts

to collect prompt pavment from OWNER. However. whether
or not OWNER payvs ENGINEER in full. ENGINEER shall
pay all amounts due GEOTECHNICAL ENGINEER within
a reasonable time afier compietion of ENGINEER ‘s services
under the Prime Agreement.

§.J3. Other Provisions Concerning Payments.

5.3.1. HENGINEER has received an acceptabie statement
from GEOTECHNICAL ENGINEER (as provided in para-
graph 5.2. ) for services and expenses and if thereafier ENGI-
NEER fails to pay GEOTECHNICAL ENGINEER for the
services and expenses covered by such statement (i) within
fourteen days after receipt of payment from OWNER for
such services and expenses (as provided in paragraph £.2.2)
or (ii) within sixty days after receipt of said acceptabie state-
ment from GEOTECHNICAL ENGINEER. then after said
fourteenth or sixtieth dayv. whichever occurs first. () the
amounts covered by such statement will be increased at the
rate of 152 per month from the date which first occurs. and
(b) GEOTECHNICAL ENGINEER may. after giving seven
days” written notice to ENGINEER. suspend services under
this Agreemen. until pavment in full of all amounts covered
by GEOTECHNICAL ENGINEER ‘s acceplabie statements
for services and expenses.

$.3.2. ENGINEER shall reimburse GEOTECHNICAL
ENGINEER for all direct expenses of demobiiization and
remobilization resulting from any suspension of services by
GEOTECHNICAL ENGINEER in accordance:with para-
graph 5.3.1. or from any delay caused or any suspension
ordered by OWNER or ENGINEER inaccordance with para-
graph 4.6. ’

$.3.3. If this Agreement is terminated prior 1o the comple-
tion of Basic Services and ENGINEER has received an
scceptable statement from GEOTECHNICAL ENGINEER
(as provided in paragraph 5.2.1). GEOTECHNICAL ENGI-
NEER will be paid on the, basis shown in Exhibit EG-B
*Further Description of Basic Services and Related Mattery™”
for all unpaid Basic and Additional Services performed 10 the
date of termination and for compietion of analyses. records
and writien report as provided in paragraph 6.3. plus all
unpaid Reimbursable Expenses incurred to the date of ter-
mination. Except where termination is by ENGINEER in
sccordance with paragraph 6.2.1. GEOTECHNICAL ENGI-
NEER will also be paid for all additional Reimbursable
Expenses incurred after termination which are directly attrib-
utable to termination.

5.3.4. Whenever a factor is applied to Direct Labour Costs
in determining compensation payable 10 GEOTECHNICAL
ENGINEER. tha factor will be adjusted perivdically and
equitably 1o reflect changes in the vanous elements that com-
prise such factor. All such adjustments will be in accordance
with generally accepted accounting practices as appiied on a
consistent basis by GEOTECHNICAL ENGINEER and con-
sistent with GEOTECHNICAL ENGINEER's overall com-
pensation practices and procedures.




SECTION 6—GENERAL CONSIDERATIONS

6.1. Controlling Law.

This Agreement is to be goveméd by the law of the principal
place of business of ENGINEER.

6.2. Terminstion.

6.2.+. The obligation to provide further services under this
Agreement may be terminated by either party upon thirty
days’ written notice in the event of substantial failure by the
other party to perform in accordance with the terms hereof
through no fault of the terminating party.

6.2.2. This Agreement will terminate automatically upon
termination of the Prime Agreement. ENGINEER will notify
GEOTECHNICAL ENGINEER promptly of such termina-
tion. )

6.3. Completion of Records.

In the event of termination by ejther party prior 10 completion
of Basic Services GEOTECHNICAL ENGINEER shallcom-
piete such analyses and records as are necessary 10 complete
GEOTECHNICAL ENGINEER 's files and present 10 ENGI-
NEER a written report on the services performed to the date
of notice of termination.’

6.4. Retention of Records.

GEOTECHNICAL ENGINEER shall retain all boring logs.
field data. iaboratory test data. calculations. notes and other
records (excep! cost records) related 1o the Project in legible
form for a period of five years following the compietion or
termination of services under this Agreement. Copies of such
records will be made available 10 OWNER or ENGINEER
upon request at the cost of reproduction.

6.5. Fisca) Records.

Fiscal records of GEOTECHNICAL ENGINEER's costs
and expenses pertaining o the Project will be kept on a
genenally recognized accounting basis and made available on
ENGINEER's request for examination and audit. and as
required by the Prime Agreement.

6.6. Reuse of Documents.

All documents prepared or furnished by GEOTECHNICAL
ENGINEER (and GEOTECHNICAL ENGINEER's inde-
pendent professional associates and consultants) pursuant to
this Agreement are instruments of service in respect of the
Project and GEOTECHNICAL ENGINEER shall retain an
ownership and propeny interest therein whether or not the
Proyect is completed. ENGINEER and OWNER may make
and retain copies for information and reference in connection
" with the use and occupancy of the Project by OWNER and
others: however. such documents are not intended or rep-

resented to be suitable for reuse by OWNER. ENGINEER
or others on extensions or modifications of the Project or on
any other project. Any such reuse without written verification
or aBaptation by GEOTECHNICAL ENGINEER for the spe-
cific purpose intended will be at the user's sole risk and
without liability or legal exposure 10 GEOTECHNICAL
ENGINEER: and ENGINEER shall indemnify and hold
harmiess GEOTECHNICAL ENGINEER from all claims.
damages. losses and expenses including atiorneys’ fees aris-
ing out of or resuliing from ENGINEER s reuse without such
adaptation or verification. Any such verification or adaptation
will entitle GEOTECHNICAL ENGINEER 10 further com-
pensation at rates 10 be agreed upon by ENGINEER and
GEOTECHNICAL ENGINEER.

6.7. Opinions of Cost.

Since GEOTECHNICAL ENGINEER has no control over
the cost of labor. materials. equipment or services furnished
by others, or over the Contractor(s)’ methods of determining
prices. or over competitive bidding or marke! conditions. any
opinions of probable consiruction cost presented by GEO-
TECHNICAL ENGINEER. or comments on opinions of
probable construction cost or estimates of others. are 10 be
made on the basis of GEOTECHNICAL ENGINEER s expe-
rience as 3 qualified professional engineer. familiar with the
construction industry: but GEOTECHNICAL ENGINEER
cannot and does not guarantee that proposals. bids. or actua)
costs will not vary from the opinions of probable cost pre-
sented.

6.8. Insurance.

6.8.1. ENGINEER and GEOTECHNICAL ENGINEER
shall each procure and maintain insurance for protection from
claims under workers’ compensation acts. claims for damapes
because of bodily injury including personal injury. sickness
or disease or death of any and all emplovees or of any person
other than such emplovees. and from claims for damages
because of injury 10 or destruction of propenty including foss
of use resulting therefrom. and any otherinsurance prescribed
by law. required by the Prime Apgreement. or required by
ENGINEER. as set forth in Exhibit EG-B “*Fufther Descrip-
tion of Basic Services and Related Matters™ : and cerntificates
idicating such insurance is in effect shall be exchunged by
them.

6.8.2. ENGINEER will also cause other independent
professional associates and consultants retained by ENGI-
NEER for the Project 10 procure and maintain comparable
insurance coverage.

6.9. Professional Lisbility.

GEOTECHNICAL ENGINEER shall perform the services
under this Agreement with the care and skill ordinaniy used
by members of the profession practicing under similar con-
ditions at the same time and in the same or 3 similar locality.
ENGINEER and GEOTECHNICAL ENGINEER agree that
subsurface conditions may vary from those encountered in
bonngs. surveys or explorations. and that conclusions must




be based upon such information as is available. However.
~ GEOTECHNICAL ENGINEER shall be liable for the results
of professional errors. omissions or negligence of GEO-
TECHNICAL ENGINEER in the performance of services
under this Agreement.

6.10. Successors and Assigns.

6.10.1. ENGINEER and GEOTECHNICAL ENGINEER
each s hereby bound and the partners. successors. executors.
administrators and lega! representatives of ENGINEER and
GEOTECHNICAL ENGINEER (and 10 the extent permitted
by paragraph 6.10.2 the assigns of ENGINEER and GEO-
TECHNICAL ENGINEER) are hereby bound to the other
party to this Agreement and to the partners. successers.
executors. administrators and legal representatives (and siid
assigns) of-such other party. in respect of all covenants.
_agreements and obiigations of this Agreement.

6.10.2. Neither ENGINEER nor GEOTECHNICAL
ENGINEER shall assign. sublet or transfer any rights under

of interest in this Agreement tincluding. but without limita-
tion. moneys that may become due or money s that are Jue!
without the written consent of the other. except to the extent
that any assignment. subletting or transfer is mandated by
faw or the effect of this limitation may be restncted by law.
Uniess specifically stated to the contrary in anv written con-
sent to an assignment. no assignment will release or discharge
the assignor from any duty or fesponsibility under this Agree-
ment. Nothing contained in this paragraph shall prevent GEO-
TECHNICAL ENGINEER from emploving such indepen-
dent professional associates and consultants or subcontrac-
tors GEOTECHNICAL ENGINEER may deem appropriate
to assist in the performance of services hereunder.

6.10.3. Nothing under this Agreement shall be construed to
give any rights or benefits in this Agreement 10 anvone other

* than ENGINEER and GEOTECHNICAL ENGINEER and

all duties and responsibilities undertaken pursuant to this
Agreement will be for the sole benefit of ENGINEER and
GEOTECHNICAL ENGINEER and not for the benefit of
any other party.

(THE REMAINDER OF THIS PAGE WAS LEFT BLANK INTENTIONALLY.}




6.11. Arbitration.

6.11.1. All claims. counterclaims. disputes and other mat-
ters in question between the parties hereto arising out of or
relating 10 this Agreement or the breach thereof will be decided
by arpitration in accordance with the Construction Industry
Arbitration Rules of the American Arbitration Association
then obuining. subject to the limitations and restrictions siated
in paragraphs 6.11.3 and 6.11.4 below. This agreement so to
srbitrate and any other agreement or consent 10 arbitrate
entered into in accordance herewith as previded in this para-
graph 6.11 will be specifically enforceable under the prevailing
artitration law of any court having jurisdiction.

6.11.2. Notice of demand for arbitration must be filed in
- writing with the other parties to this Agreement and with the
Amenican Arbitration Association. The demand must be made
within a reasonable time afier the claim. dispute or other
matter in question has arisen. In no event may the demand
for arbitration be made after the date whe= inctitution of lapa)
or equitable proceedings based on such claim. dispute or other
matter in Question would be barred by the applicable statute
of limitations.

€.11.3. All demands for arbitration and all answering state-
eents thereto which include any monetary claim must contain
& statement that the total sum or value in controversy as
aiizged by the party making such demand or answering state-
ment is not more than $200.000 (exclusive of interest and
costs). and the arty:rators will not have jurisdiction. power
or authority to renaer a monetary award in response thereto
againsi any party which totals more than $200.000 (exclusive

of interest and costs). The arbitrators will not hus e jurisdic-
tion. power or authority to consider. or make findings (except
#n denial of their own jurisdiction) concerning any claim.
counierclaim. dispute or other matter in question where the
amount in controversy of any such claim. counterclaim. dis-
pute or matter is more than $200.000 (exciusive of interest
and costs).

6.11.4. No arbitration arising out of. or relating 1o0. this
Agreement may include. by consolidation. joinder or in any'.
other manner. any person or entity who is not a party 10 this
Agreement.

6.11.5. By written consent signed by all the parties to this
Agreement and containing a specific reference here1o. the
limitations and restnictions contained in paragraphs 6.11.3
and 6.11.4 may be waived in whole or in part as 10 any claim.
counterclaim. dispute or other matter specifically described
in such consent. No consent 10 arbitration in respect of a
soecifically described claim. counterclaim. dispute or other
matter in question will constitute consent 10 arbitrate uny
other claim. counterclaim. dispute or other matter in question
which is not specifically described in such consent or in which
the sum or value in controversy exceeds $200.000 (exclusive
of inieres! and costs) or which is with any party not specifi-
cally described therein.

6.11.6 The award rendered by the arbitrators will be finat,
judgment may be entered upon it in an) court having juris-
diction thereof. and will not be subject to modificition or
appeal except 10 the extent permitted by Sections 10 and i1

of the Federal Arbitration Act (9 U.S.C. #§10. 1))

[THE REMAINDER OF THIS PAGE WAS LEFT BLANK INTENTIONALLY )
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SECTION 7—SPECIAL PROVISIONS, EXHIBITS AND SCHEDULES

7.1. This Agreement is subject to the following special provisions.

7.1.1.

7.2.  The following exhibits and schedules are attached to and made a part of this Agreement:
7.2.1.  Exhibit EG-A—Pertinent portions of the Prime Agreement.

7.2.2. Exhibit EG-B—""Further Description of Basic Services and Related Matters'" (pages 1 to —. inclusive).

7.2.5.

7.3. This Agreement (consisting of pages 1 to —, inclusive), together with the exhibits and schedules identified
above constitute the entire agreement between ENGINEER and GEOTECHNICAL ENGINEER and supersede
all prior written or ora! understandings. This Agreement and said exhibits and schedules may only be amended,
supplemented, modified or cancelled by a duly executed written instrument.

IN WITNESS WHEREOF, the parties hereto have made and executed this Agreement as of the day and year first
sbove written.

ENGINEER: GEOTECHNICAL ENGINEER:

Address for Giving Notices: Address for Giving Notices:




EXEIBIT EG-B TO AGREEMENT BETWEEN ENGINEER
AND GEOTECHNICAL ENGINEER FOR PROFESSIONAL
SERVICES dated .
19___ (for use with No. 1910~27-B.1986. ed.)

Purther Description of Basic Services and Related Matters
1. This is an exhibit attached to and made a part of the Agreement made on
19 between Donchue & Associates, Inc. (ENGINEER) and
: (GEOTECHNICAL ENGINEER) provicding for professional
engineering services. Tne Basic Services of GEOTECHNICAL ENGINEER as described
in Section 1 of the agreement are amended or supplemented as indicated below and
the time periods for the performance of certain services as indicated in Section
4 of the Agreement are stipulated as indicated below.

{(delete “personnel and” when appropriate; add applicable schedules)

1. GEOTECHNICAL ENGINEER shall procure and maintain insurance in accordance
with paragraph 6.8 as follows:

Consultant shall secure and maintain throughout the duration of this
agreement, insurance of such types and in such amourts as may be necessary
to protect its interests against all hazards or risks of loss as heicinafter
specified. The form and 1limits of such insurance, together with the
underwriter thereof in each instance, shall be acceptable to the Engineer.
Certificates of Insurance shall be filed with the Engineer prior to starting
any work under this agreement. The certificates shall contain a provision
that not less than 30 days written notice will be given to the Engineer
before any policy or coverage is changed or cancelled. The Enginheer shall
be named as- an additional insured in each of,6 such policies. Without
limiting the requirements hezeinbefore set forth, the insurance coverages
shall include a minimum of:

1. Worker's compensation and employers 1liability insurance as required by
. the State of Wisconsin.

2. Comprehensive automobile and vehicle liability shall be written in
comprehensive form, shall protect the Engineer against claims for
injuries to members of the public and/or damage to property of others
arising from the Geotechnical Engineer's use of motor vehicles or any
other equipment, and shall cover operation with respect to all on~ off-
site operations under this subagreement. All such insurance coverage
shall extend to any motor vehicles or other equipment irrespective or
whether the same is owned, nonowned, or hired. The limits of liability
shall not be less than the foilowing:

Bodily injury $250,0C0.00 each person
$500,000.00 each occurrerce

Pro,srty damage $100,000.00 each occurrence
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Comprehensive ceneral liabiljity. This insurance shall be written in
comprehensive form, shall include Owner‘s protective liability
insurance, and shall protect the Geotechnical Engineer and Engineer .
against claims arising from injuries to members of the public or damage
to property of others arising out of any acts or omission of the
Geotechnical Engineer or of any of its agents, employees, or
subcontractors. The limits of 1liability shall not be less than the
following:

Bodily A

Personal injury $300,000.00 each occurrence
$500,000.00 aggregate

Property damage $100,000.00 each occurrence

$200,000.00 aggregate

Professional liability insurance. This insurance will be required for
projects in which the Geotechnical Engineer Consultant or his
subcontractor is required to provide laboratory or field soil tests,
rock testing, interpretations of soil and/or rock stratigraphic
sequences, interpretations of scil properties, or prtovide professional
recommendations based on the testing or interpretations noted above to
the Project Owner or Engineer for construction or other purposes.
Professionzl liability insurance shall be written insuring payment of
danmages for legal liability arising out of the performance of
professional services for the Engineer in the insured's capacity as
Geotechnical Engineer if such legal 1liability is caused by an error,
omission, or negligent act of the insured or .of any person or
organization for vhom the insured is legally 1liable. The limits of
liabiljity shall not be less than $350,000. i

Professional liability insurance is required for this project.

Professional liability insurance is required for this project.

The insurance coverages specified in 1, 2, 3, and@ 4 above shall constitute

®inimum

requirements, and the Engineer shall be named as co-insured or

additional insured in insurance coverages 2 and 3.

TR/MISC/KW7
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PART II BID FORM

. COST BREAKDOWN FOR SOILS INVESTIGATION

Site: USARC Tréining Area - 84th Division
Milwaukee, Wisconsin
Esti--
mated Unit
Item Quantity Cost Extension
1. MOBILIZATION Lump Sum
2. PER DIEM EXPENSES 5 days
3. PROJECT COORD. & REPORT Lump Sum
4. BEALTH & SAFETY PLAN 4 hours
S. SOIL BORING (includes SPT,
sampling at S5-foot intervals)
A. Observation Wells (2)
1. 0-20 foot depth - 40 feet
B. Intermediate Piezometers (2)
1. 0-20 foot depth 40 feet
2. 20-40 foot depth . 40 feet
3. 40-50 foot depth 10 feet
6. ROCK CORING
1. 40-50 foot depth
7. WELL CONSTRUCTION 4 wells
All materials/labor asso- (130 feet)
ciated with well installa-
tion including riser,
screen, seals, filterpack
and grout.
8. WELL PROTECTION 4 wells

a. All materials/labor
associated with well
protection including
concrete collar and
protector top.

b. Flush-mount locking caps 2 wells

SUBTOTAL $
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PART II - BID FORM

COST BREAKDOWN FOR SOILS INVESTIGATION

(Continued)
Site: USARC Training Area - 84th Division
Milwaukee, Wisconsin
) Esti-
mated Unit
Item Quantity Cost Extension
9., GEOTECHNICAL TESTING
(as directed)
A. Sieve Analysis -
ASTM D422 2 samples

B. Atterberg Limits -
ASTM D4318, D423 & D424 2 samples

C. Moisture content

ASTM D2216 2 samples
10. LEVEL D PROTECTION 5 days
11. STEAM CLEANING 2 locations
12. WELL DEVELOPMENT 4 wells
13. SUKVEYING & MONUMENTS Lump Sum
TOTAL ESTIMATED FEE §
Note:
1. All quantities are estimated. The Engineer reserves the
right to add or delete 25 percent of the quantities from the
project without affecting the unit price. Any item may be

deleted as directed by the Engineer.

All drilling costs to include the cost of using minimum
4-1/2 in. in dia. (8-7/8 in. 0.D. dia.) hollow stem augers.

NX rock crring includes cost associated with reaming to mini-
mum 4-in. diameter borehole.

Drill rig and equipment, and well screen and riser will be
steam-cleaned and decontaminated before arrival on-site.
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Per diem expenses are per two-man crew.
Well development assumes 2 hours per well.

Drilling activities include sampling. The number of samples
have been determined by the Engineer.

Any changes or additions to this attachment shall be approved
by the Engineer.
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PART III

PART 1

1.01

1.02

SPECIFICATIONS FOR SOIL BORING, ROCK DRILLING,
OBSERVATION WELL AND PIEZOMETER INSTALLATION,

GENERAL

AND WELL DEVELOPMENT

DESCRIPTION

Description of Work:

1. Drill and log four (4) soil borings. ,

2. Install two (2) observation wells and two (2)
intermediate piezometers.

3. Well development.

4. Survey newly-installed wells.

QUALITY ASSURANCE

Work shall be supervised by a professional experienced
in installation of monitoring wells used to collect
water quality data.

Reference Standards:

1. American Society for Testing and Materials (ASTM):

a.
b.
c.

d.

ASTM C33-83 -~ Specification for Concrete
Aggregates. ‘

ASTM C94-83 - Specification for Ready-Mixed
iConcrete.

ASTM C150-83A - Specification for Portland
Cement. :

ASTM D423-66 - Test Method for Liquid Limit of
Soils.

ASTM D424-59 - Test Method for Plastic Limit
and Plasticity Index of Soils.

ASTM D698-78 - Test Methods for Moisture-
‘Density Relations of Soils and Soil Aggregate
Mixtures Using 5.5-1b (2.49 kg) Rammer and
12-in. (304.8 mm) Drop.

ASTM D1452-80 - Practice for Soil Investiga-
tion and Sampling by Auger Borings.

ASTM D1557-78 - Test Methods for Moisture-
Density Relations of Soils and Soil Aggregate
Mixtures Using 10-1b (4.54 kg) Rammer and
18-in. (457 mm) Drop.

ASTM D1586-67 - Method of Penetration Test and
Split Barrel Sampling of Soils.

ASTM D1587-83 - Method for Thin-Walled Tube
Sampling of Soils.
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1.03

C.
D.
E.

F.

PART 2
2.01

A.

k. ASTM D2113-83 - Method for Diamond Core Drill-
ing for Site Investigation.
1. ASTM D2434-68 - Test Method for Permeability
~ of Granular Soils (Constant Head).
m. ASTM D2487-83 - C(Classification of Soils for
Engineering Purposes.

n. ASTM D2488-69 - Recommended Practice for
Description of Soils (Visual-Manual Proce-
dure). .

0. ASTM D3385-75 - Standard Test Method for

Infiltration Rate of Soils in Field using
Double-Ring Infiltrometers.

pP- ASTM D420-69 (79) - Standard Recommended
Practice for 1Investigating and Sampling Soil
and Rock for Engineering Purposes.

q. ASTM D653-85 - Terms and Symbols Relating to
Soil and Rock.

SUBMITTALS

Final Boring Logs:

1. Final boring logs, based on field information and
laboratory test results as required by the Engi-
neer, shall be completed by the GEOTECENICAL ENGI-
NEER'S project geologist or engineer present during
all drilling operations.

2. Submit chart illustrating soil classification cri-
teria, terminology, and symbols.

3. Submit within 30 working days after drilling is
completed. '

Laboratory Results:

1. Submit within 30 working days after drilling is
completed.

Well construction diagrams.
Well development forms.
GEOTECHNICAL ENGINEER'S Health and Safety Plan.

Submit five copies of all submittals to ENGINEER.

PRODUCTS

OBSERVATION WELLS

Construct of 2-in. 1ID, Schedule 304, flush-threaded
stainless steel riser pipe and screen (continuous wire-
wound). Riser shall be supplied without ink labels.
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PART 3

3.01
A.

3.02

A.

Screen: Continuous "wire-wound" stainless, 0.010-inch.

1. Observation Wells: 10-ft screen length.
2. Piezometers: 5~ft screen length.

CONCRETE

Cement: ASTM Cl150, Type I, air-entrained.
Aggregate: Size No. 67, ASTM C33.

Minimum Compressive Strength: 3,500 psi at 28 days.

Concrete Mix: Measure and combine cement, aggregates,
and water in accordance with ASTM C84.

FILTER PACK

Clean, well-rounded, well-sorted, washed quartz silica
sand; No. 10 sieve.

95% (by weight) greater than 0.010-inch slot screen;
maximum size of 1/4-in., uniformity coefficient < 2.5.

SEALS

One-half inch diameter, bentonite pellets, free of
additives.

GROUT

Sand-bentonite siurry comprised of pure bentonite
(granular) mixed with 20 to 30% (by weight; sand to
bentonite) fine sand and water until a mixed marsh
funnel viscosity rated at 70 sec per quart, and a mud
weight of at 1least 11 pounds per gallon is -attained.
Constituents comprising the slurry shall have the
following relationship unless determined otherwise by

the ENGINEER: 9 lbs bentonite: 2 lbs sand: 6 gallons
water.

EXECUTION

PREPARATION

Clear and grub site as directed by ENGINEER.
GENERAL

Perform auger borings in accordance with ASTM Dl452.
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C.
3.03

Unless otherwise stipulated, perform drilling and sam-
pling in accordance with ASTM D1586 and D1587.

Perform rock coring in accordance with ASTM D2113,

DECONTAMINATION OF EQUIPMENT, DISPOSAL, AND PERSONNEL
PROTECTION

Decontamination of Equipment:

1.

3.

4.
5.

Prior to mobilization of drill rig on-site, clean
rig and associated equipment’ to remove items such
as oil, grease, mud, and tar. Cleaning process
consists of: -

a. High-pressure, hot water cleaning.

Sampling equipment shall be cleaned between samples
with clean water, Rinse 1in order to minimize any
cross-contamination. Before drilling each boring,
clean augers, cutting bits, and drilling rods.
Cleaning process includes:

a. High-pressure steam cleaning.

Special cleaning attention should be given tc
threaded section of casing and drill rods. Do not
use petroleum-based lubricants to prevent binding.
Provide equipment necessary for cleaning process.
Identify water source prior to drilling.

On-Site Safety:

1.

GEOTECHNICAL ENGINEER must agree to comply with
requirements set forth in OSHA 29 CFR 1910.120, and
confirm that personnel engaged in field activities
are physically able to perform said work, and are
in proper physical condition to utilize appropriate
respiratory equipment 1in accordance with-29 CFR
1910.134 (b)1lo.

Personnel employed or retained for services by
ENGINEER may be required to wear personal protec-
tive clothing and respiratory protective equipment
while drilling on- and off-site.

The GEOTECHNICAL ENGINEER will provide a site-spe-
cific Health and Safety Plan (SSSP) to the ENGI-
NEER. The GEOTECHNICAL ENGINEER will abide by this
plan throughout the execution of the work. The
Health and Safety Plan will be based on the best
available background information.
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3.04
A.

B.

a. The GEOTECHNICAL ENGINEER will be responsible
for monitoring on-site, real-time air monitor-
ing during the drilling process, well instal-
lation and development process in the vicinity
of the borehole to ensure that a safe level of
protection for personnel is met. These
readings will be recorded. Real-air quality
monitoring equipment shall include, but is not
limited to, portable photoionization units
such as the HNU or PID, or equivalent, and a
combustible gas indicator.

b. The GEOTECHNICAL ENGINEER shall immediately
inform the ENGINEER if a change in on-site
conditions may require a higher level of pro-
tection is detected. The work shall be
stopped and health and safety practices
reviewed prior to work continuation.

c. The GEOTECHNICAL ENGINEER is responsible for
enduring his personnel's compliance with the
Health and Safety Plan.

d. For those subcontractors' employees who will
be participating in the project activities,
the GEOTECHNICAL ENGINEER, upon request, will
submit to Donohue for informational purposes
and for the project files a copy of their SSSP
along with verification of each exzlioyee's
level of training, participation inn a Medical
Monitoring Program, and a copy of updated fit-
test records.

4. Other protective equipment required to be furnished
by GEOTECHNICAL ENGINEER, include:

a. Chemically resistant coveralls.
b. Protective safety boots.

c. Hard hats.

d. Protective gloves.

e. Safety goggles.

£. Respiratory protection.

DRILLING

Record measurements to nearest tenth of a foot.

Record static water level after completion of drilling
and sampling during drilling and sampling and 24 hrs
after hole drilled.

Classify soil and rock types using the USCS Classifica-

tion System, and determine Rock Quality Designation of
rock cores.
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3.05

Obtain soil samples and/or rock cutting at five (5)-foot
depth increments at each new well location. 1In the case
of a well nest, sample at five-foot denths in the deep-
est well. Sample the remaining wells comprising the
well nest at the depth of well screen.

Drill boring in unconsolidated formations with use of
4-in. diameter (minimum ID) hollow stem augers or
casing. Borings not requiring sampling, and which do
not cave may be drilled with 4-in. diameter (minimum)
flight augers.

If rock coring is required, utilize NX (or larger) size
ccre bit. After coring, ream rock to minimum 4-in.
diameter. Record water losses during drilling.

Do not use drilling £fluids other than water unless
agreed upon by the ENGINEER. Notify ENGINEER prior to
the use of any drilling fluids other than water. If mud
is required, use pure bentonite as an additive.

Well Depths:

l. Observation Wells: Approximately 20 ft deep (as
determined by the ENGINEER). y

2. Intermediate Piezometers: 20 ft below depth cf

well screen 1in observation well; approximately

. 45 £t deep.

SAMPLING
General:

1. Place samples in core trough for visual inspection.
After logging, place selected samples in sample
jars or wood core boxes.

2. Seal undisturbed samples with wax.

3. Clearly mark samples with sample number and depth,
and project location.

4. Retain samples at GEOTECHNICAL ENGINEER'S office
until notified by ENGINEER.

Soils:
1. Use standard 2-in. split barrel (split spoon) soil
sampling system to obtain soil samples at 5-foot

depth increments from the ground surface to the
total depth of boring.

22




[ ¥ " [ [ —— ———

3.06

A-

Rock Drilling (if necessary):

1. Use Tricone bit; minimum 2-1/2 in.-minimum dia-
meter. Ream borehole to minimum 4-in. diameter.

Rock Coring (if necessary):

1. Use NX size core barrel (2-7/8 in. or larger).
Ream borehole to minimum 4-in. diameter. .

INSTALLATION

Wrap joints with teflon tape, if determined necessary by
the ENGINEER.

Screen Section Backfill:

1. Backfill screened interval with No. 10 washed,
quartz silica sand placed by gravity.

2. Extend sand pack to 2 ft above screen in observa-
tion wells, and 5 £t above screen in piezometers.

3. Calculate volume of annular space to be backfilled
and compare to actual volumes used.

4. Measure depth to sand pack by direct method.

Bentonite Seal:

1. Use bentonite pellets for seal material where
standing water is present in borenoie.

2. Granular bentonite placed by tremie pipe may be
used in dry boreholes.

3. Hydrate seals at least 1/2 hr before placement of
overlying grout or concrete collar/cap.

4. Seals shall have a minimum thickness of 2 ft thick
in observation wells, and 5 ft in piezometers.

5. Tamp seal material after placement and take direct
measurement of depth.

Above Seal Backfill:

1. Backfill above bentonite seal to 7 ft below ground
surface with sand-bentonite slurry with a mixed
vigscosity of 70 sec per quart.

2. Grout placement shall occur by using side-discharge
tremie pipe placed 3 ft above seal and withdrawn as
annular space fills.

3. Place 2 ft bentonite seal above grout which will be
hydrated minimum of 1/2 hr before placement of
concrete collar/cap.
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E. Concrete Collar/Cap:

1. Place minimum 5-ft concrete collar/cap to ground
surface.
2. Slope concrete away from well at surface.

F. Check installation for grout settlement approximately
24 hrs after well has been completed. If settlement has
‘occurred such that 1level below existing grade, place
additional concrete to «create slightly mounded condi-
tion.

G. Well Protection:

1. Wells installed with well stick-up (above ground
surface).

a. Place 5~-ft minimum 1length, vented, protective
pipe (4-inch min. dia.) with hinged, locking
covers over well stick-up. Vent shall consist
of a 1/2-inch dia. drain hole placed in pro-
tective pipe just above concrete cap. Use a
vented, threaded plug for well cap.

b. Label well number on inside cover and outside
cf pretective casing. Use non-fading perma-
nent marker. Lapel 1in accordarce with ENGI-
NEER'S numbering system.

c. Provide keyed alike locks and keys for protec-
tive casing.

4. Provide guard posts as directed by the ENGI-
NEER.

2. Wells installed to ground surface (flush-mounted).

a. Remove soil 18-~inches away from well riser to
12-inch depth.

b. Cut well riser 6-inches below ground surface.
Use a vented, threaded plug for well cap.

c. Place 2-foot minimum length, vented, protec-
tive pipe with hinged, 1locking covers over
well riser, 4-inches below ground surface.

d. Complete well 1installation by installing a
12-inch steel 1locking well cover/collar at
ground surface,

3.07 WELL DEVELOPMENT
A. Procedures and Reporting:
1. Record procedures used during well development or

purging of drilling fluid from monitoring wells.
Do not use surge blocks on observation wells.
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2.
3.

Record equipment used for development. Include
description of surge block, if used.

Perform develcpnent as soon as practical after well
installation, but no sooner than 48 hrs after
grouting completed. Accomplish d=velopment with
pump and/or bottom discharge bailer, possibly sup-
plemented with surge block until well water clear
and sediment thickness within well is less than 5%
of screen length.

As minimum, following volume shall be removed from
wells:

a. For those wells where boring made without use
of drilling fluid (mud and/or water), remove
five times standing water volume -in well.
Standing water volume includes water volume
within well screen and casing, plus saturated

" annulus.

b. For those wells where boring was made or
enlarged with wuse of drilling fluid, remove
five times standing water volume, plus the
measured amount of drilling fluid lost during
drilling.

c. Should water remain discolored after develop-
ment, increase volume of water to ten times
requirec volume as per above. If water still
remains discolored, note this on well develop-
ment forms and notify person in charge of
investigation.

Do not add water to well to assist in well develop-
ment. Do not use dispersing agents, acids or dis-
infectants.

During development, an effort should be made to
remove standing water from both points near bottom
of vell screen and top of water column.

Development Form:

l.

The following data should be record=d as part of
development on the attached form (or suitable
alternate):

a. Well number.

b. Dates and times of well development.

c. Static water level, depth to bottom of well
before and after development, type and size of
pump and/or bailer used.

d. Description of surge technique, if used.

e. Volume of water removed prior to each descrip-
tion of removed water.
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£. Physical characteristics of removed water to

include clarity, color, odor, conductivity,

_pH, temperature, and physical description of

removed sediments to include 1lithology and

grain size. At minimum, these measurements

shall be taken at start, during, and at con-
clusion of development.

CLEAN UP

Level piles of earth resulting from drilling or other
operations. :

Clean site of debris resulting from work.
SURVEY

Survey coordinates shall be to the <closest 1.0 foot
referenced to the State Plane Coordinate System. If the
State Plane Coordinate System is not readily available,
an existing local grid system shall be used. A ground
elevation to the closest 0.01 foot and elevation for the
top of the «casing .to the closest 0.01 foot shall be
obtained at each well. These elevations shall be refer-
enced. to the National Geodetic Vertical Datum of 1929,
If the 1929 Datum is not readily available, the existing
local vertical Datum shall be used.

One permanent control monument shall be placed in acces-
sible location within the 1limits of the work. Coordi-
nates and elevations shall be established to the closest
0.01 foot for the control monument. The location, iden-
tification, coordinates, and elevations of the wells and
monument shall be plotted on maps with a scale large
enough to show their locations with reference to other
structures at the individual sites. A tabulated list of
the observation wells and monument, copies of all field
books, and all computation sheets shall be prepared and
submitted to the ENGINEER. The tabulation shall consist
of the designated number of the well or monument, the X
and Y coordinates, and all the required elevations.
These items shall be submitted to the ENGINEER no later
than the 30 days after completion of the field survey.
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