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Preface

This Remedial Investigation Site Operations Plan (RISOP) Addendum was prepared by
CH2M HILL, for the U.S. Environmental Protection Agency (EPA) under Work Assignment
No. 90-67-SL08, for the Phase n Remedial Investigation (El) at the Fischer and Porter site in
Warminster, Bucks County, Pennsylvania. The objectives of this Phase n RI are to
investigate the presence of free product and ground water contamination at the site. This
RISOP Addendum was prepared to supplement the RISOP and Draft Ground Water Sampling
Plan previously prepared by Dynamac Corporation for the Phase I RT at the site. An
Addendum to the RISOP was necessary, because the RISOP and Draft Ground Water
Sampling Plan prepared by Dynamac did not include sufficient procedures to cover the ground
water investigation activities to be conducted by CH2M HILL during the Phase n RI.

Revisions to these previous plans included, but were not limited to, the following:

• Modifying procedures in the Draft Ground Water Sampling Plan to reflect the
sampling and analyses planned during this Phase URI

• Preparing additional standard operating procedures (SOPs) for ground water
sampling and hydrogeologic testing

• Preparing a health and safety plan (HSP) that is specific to CH2M HILL's
personnel and their on-site activities

Sections and attachments either revised from the previous RISOP and Draft Ground Water
Sampling Plan or newly prepared and included in this Addendum are as follows:

• Section 1 - Project Description
• Section 2 - Project Organization
• Section 3 - Field Investigation
• Section 4 - Sample Custody
• Section 5 - Equipment Calibration
• Attachment 1 - Standard Operating Procedures
• Attachment 2 - Health and Safety Plan

NJR164/035R164.DOC AR300767
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Section 1
Project Description

Introduction

CH2M HILT, received Work Assignment No. 90-67-SL08 from the U.S. Environmental
Protection Agency (EPA) Region m Office, under Contract No. 68-W8-Q090 (Alternative
Remedial Contracting Strategy [ARCS]), to complete a limited remedial
investigation/feasibility study (RI/FS) to address the source of contamination at the Fischer
and Porter site in Warminster, Bucks County, Pennsylvania. CH2M HILL will complete work
initiated by Dynamac Corporation (Dynamac) under Work Assignment No. C03135 of
Contract No. 68-W9-005 (1ES VIS). Dynamac discontinued work on the site when their
TES Vm contract concluded in May 1994.

The activities for which Dynamac was responsible included the following:

• Review of background information and preparation of a work plan (referred to
hereafter as the Phase I RI work plan)

• Preparation of Remedial Investigation Site Operations Plan (RISOP) for soil
borings, surface water and sediment sampling, and limited ground water sampling

• A Phase I field investigation including a soil gas survey, soil boring installation and
soil sampling in the source areas at the site, sampling of surface water and
sediments, limited sampling of ground water from existing cm-site and off-site
wells, and sampling of existing ah* stripper effluent discharge

• Preparation of a soil gas results report

• Preparation of sections for the sate RI report describing the Phase I investigation
including the soil boring and surface water and sediment programs

EPA has charged CH2M BILL with the responsibility of evaluating data generated by the
above activities, identifying data gaps, preparing a work plan to fill these gaps, conducting a
Phase n field investigation, preparing an RI report describing the results of the Phase I and n
field investigations, and conducting a human health and environmental risk assessment and
feasibility study (FS).

The overall objectives of the Phase n RI are to investigate the presence of free-product in the
source area at the site and determine the feasibility for its recovery, if found. As current data *
suggest that ground water contamination has already migrated to the site boundary, the Phase
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n RI will not collect further data on the nature and extent of ground water contamination
within the source area. For the remedial design, however, additional analytical and
hydrogeologic data will probably need to be obtained in this area.

Site Background

The Fischer and Porter facility is a National Priorities List (NPL) site located in Warminster,
Pennsylvania. A site location map is provided in Figure 1-1. Figure 1-2 shows the current
site layout. In the late 1970s, trichloroethene (TCE) and other volatile organic compounds
(VOCs) were found in production wells for Warminster Township and Hatboro Borough,
adjacent to the Fischer and Porter site. In 1980, Fischer and Porter initiated a ground water
investigation at the site to evaluate the potential impact of VOCs from the plant on ground
water. The results of the 1980 investigation indicated that Fischer and Porter was
contributing to what was reported to be an isolated plume of ground water contamination,
located southwest of the site.

In 1984, Fischer and Porter entered into a Consent Decree with EPA to pump three on-site
wells, and to operate an air stripper to treat the contaminated water from the three wells. The
Consent Decree further stipulated that influent to and effluent from the treatment system
would be monitored for TCE and tetrachloroethylene (PCE). Finally, Fischer and Porter
agreed to pay $300,000 and $45,000 to Hatboro and Warminster Heights Water Authorities,
respectively, to support the treatment of those water supplies, and further, to pay $40,000 to
the Hatboro Water Authority annually for 5 years to support operation and maintenance of its
treatment system. Both Hatboro and Warminster Heights Water Authorities have installed air
stripping towers on several of the wells affected by the VOC plume. Fischer and Porter now
sends quarterly monitoring reports to EPA, pursuant to the decree. According to the decree,
the 5-year remedial action review was due in fiscal Year 1989,

Most of the studies performed at the Fischer and Porter site have involved hydrogeological
investigations to evaluate the rate and extent of migration of VOCs in ground water. These
studies include the previously mentioned 1980 study, a 1986 study, and the quarterly
monitoring of three on-site wells by Fischer and Porter. Other studies include sampling of
water supply systems and observation wells in the vicinity of the Fischer and Porter site by
NUS Corporation hi 1985, under contract to EPA Region ffl. Sampling of the on-site wells
and quarterly monitoring of the three extraction wells indicates varying levels of TCE and
other VOCs in ground water beneath the site.

As part of the site hydrogeologic investigations, 12 monitoring wells were installed. Fischer
and Porter also operated two production wells on the site in the past, although both wells are
currently utilized as part of the ground water extraction and treatment system (Wells FP1 and
2). Also included in the extraction system is Well FP7. The three ground water production
wells are being pumped at a combined rate of 75 gallons per minute. The water is being

NJRHS47036R164.DOC 1-2 AR300769
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treated in an air stripper. The effluent is discharged to a stream via an open drainage ditch.
Fischer and Porter has also installed an oil-recovery system to remove an oil layer which
allegedly exists on the water table and is highly contaminated with TCE

Studies into the source(s) of VOC contamination on the site are limited to the Ecology and
Environment (E&E) report of 1985 on collection of multi-media samples to assist in
identifying sources. It should be noted that this report was prepared by a third party (not
EPA) and not in accordance with the EPA Contract Laboratory Program (CLP) protocols.
Therefore, the reliability of this information is uncertain. A total of twenty-seven oil, water,
and sludge samples were collected, and nine boreholes were augured from which 40 soil
samples were collected. The results showed varying concentrations of VOCs at the site. Of
concern are not only point sources, but also areas of the vadose zone which have been
subjected to prolonged VOC contamination from past waste management practices.

In the 1985 E&E report, several areas were identified as significant contamination sources.
These areas include a drum storage area, a waste compacting area, the area in and around a
waste oil tank, and the area northwest of the Colburn Lab. In general, the contamination
sources were located behind the main building in the vicinity of well FP7.

Most recently, Dynamac has completed the following field activities to investigate the source
of ground water contamination:

• In February 1992, a soil gas survey was implemented to investigate subsurface
contamination by VOCs and focus the soil boring program. Soil gas samples were
analyzed for total and individual VOCs.

• In November 1993, up to fifteen soil borings were completed to the depth of
bedrock at the site. Continuous split-spoon soil samples were collected at every 2-
foot interval. Selected soil samples were analyzed for target compound list (TCL)
organics, target analyte list (TAL) metals, toxicity characteristic leaching
procedure (TCLP), total organic carbon (TOC), total recoverable petroleum
hydrocarbons, grain size, porosity, and vertical permeability.

In addition to activities completed by Dynamac, USGS has investigated hydrogeologic
conditions and ground water contamination at the site. Activities completed by USGS include
the following:

• Installation of up to fourteen wells at five locations along the periphery of the
facility, as well as three core holes

• Downhole geophysical logging of selected wells installed by USGS and previously
existing at the facility

NJR164/036R164.DOC 1-5 SR300772
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* Packer testing of the deep wells and sampling of ground water from the packers at
each of the five locations along the periphery of the site

• Water-level monitoring

u" • -
RI/FS Objectives

The objectives of this Phase n RI are as follows:
' f-

» To investigate ground water contamination by VOCs in the source area at the site

• To investigate ground water contamination by VOCs that has migrated to the
perimeter of the site

» To investigate the presence of other contaminants, such as metals and heavier
organics in the source area

• To determine if light non-aqueous phase liquids (LNAPLs) are present within the
source area arid if present to investigate their extent, thickness, and mate-up

• To investigate the hydrogeologic conditions within the source area that control
transport of free-product and dissolved-phase contamination in the shallow ground
water zone from this area

• To evaluate the effectiveness of the present ground water extraction system (wells
FP1, 29 and 7)

NJRI«A,36R1«.DOC 1-6 AR300773
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Section 2
Project Organization

Project Organization

The project team organization for the Phase n RI is shown in Figure 2-1. The responsibilities of.
key members of the project team are discussed below.

Primary responsibility for project quality rests with the EPA remedial project manager (RPM) and
the CH2M HTTJ, site manager (SM). Tables 2-1 and 2-2 outline the QA organization and
personnel for the project. All routine analytical services (HAS) will take place through a CLP
laboratory or the EPA Region HI Central Regional Laboratory (CRL). Delivery of analytical
services (DAS) will be procured through CRL personnel or CH2M HILL.

Site Manager

The SM will be responsible for project execution and for all technical, financial, administrative, and
agen̂ -related aspects of the project The SM will also select properly trained and qualified
personnel. The SMwifl be the primary contact between CH2MHELL and the RPM.

Program Manager

The program manager (PM) will ensure that work is; performed in accordance with the ARCS m
Management Plan.

RI Manager

The RI Manager will coordinate and implement all CH2M HILL field activities associated
with the sampling and ensure adherence to all QA/QC procedures outlined in the RISOP,
RISOP Addendum, and Draft Ground Water Sampling Plan. The RI Manager's
responsibilities include.

• Verifying that field personnel are trained and qualified in saqmpling procedures and
field analytical procedures, before taking samples

• Verifying that field analytical QC procedures are followed as specified in the
RISOP, RISOP Addendum, and Draft Ground Water Sampling Plan

• Issuing corrective action orders when necessary

NJR164/038RI64JDOC 2'1 AR30077U
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Table 2-1
QA Organization

Fischer and Porter Phase n RI

Q A Task

Overall management

Preparation of RISOP Addendum and supporting documents

Review and approval of RISOP Addnedum and supporting
documents

QA review and approval of reports, SOPs, field activities,
auditing of reports, procedures, and internal corrective actions

Approval of QA procedures for other than CLP-RAS

Approval of QA plan for field sample collection and
measurements

Approval of field sample collection activities

CLP-RAS initiation of requests

DAS initiation and preparation of DAS requests

Review and approval of DAS

Responsible Organization/Personnel

EPA Region m/Project Officer
EPA Region m/RPM
CH2MHILL/PM
CH2MHILL/SM

CH2MHILL

EPA Region ffl/RPM
EPA Region m/CRL
CH2M HILL/QC Manager
CH2MHDLL/SM
CH2MHTL/SM
CH2M HDJ-/RI Manager

EPA Region m/CRL

CH2MHILL/SM
EPA Region m/RPM

OEM fflLL/RI Manager

CH2M HILL/ASM

CH2M HILL/QC Manager

EPA Region m/CRL

NJR164/038R164.DOC , 2-3 AR300776
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Table 2-2
QA Project Personnel

Fischer and Porter Phase H RI

Site Manager Juliana Hess
CH2MHILL
99 Cherry Hill Road
Parisppany, NJ 07054
201/316-9300

RI Manager Scott Vozza
CH2MHILL
99 Cherry Hill Road
Parsippany, NJ 07054
201/316-9300

Analytical QC Officer, Ann West
and Data Validation Manager CH2M HELL

P.O. Box 4400
Reston, VA 22090
703/471-1441

ARCS Sample Manager Julie Lovett
CH2MHILL
P.O. Box 4400
Reston, VA 22090
703/471-1441
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ARCS Sample Manager (ASM)

The primary responsibility of the ASM will be processing of the samples and the analytical data.
The ASM will perform the following duties:

• Coordination with Region EH for the delivery of sample containers and appropriate
paperwork for sample collection, custody, and shipping

• Scheduling through Region HI for analytical laboratory services by the CLP or the
' ' CRL ' . " . - . ./ • • I ' ' - - - - A . . , " -

• Processing of analytical results in parallel with validation and presentation of the
results for the final report

Field Personnel (Sample Collectors)

The field personnel will be under the direction of the RI Manager. The field personnel will be
responsible for the following:

,• Collecting and labeling the samples following the procedures outlined in the
RISOP Addendum /

• Taking photographs of the sampling locations

• Completing all necessary documentation

• Packaging and shipping the samples

• Verifying that samples are collected, labeled, preserved, stored, transported, and
when necessary, filtered as specified in the RISOP Addendum

- - ' . ; _ • • • > " - ; L V ' • ' • : • - ; • . ' ' ' • • '
• Checking that all sample documentation (labels, field notebooks, chain-of-custody

(COC) records, packing lists) is correct and transmitting that information with the
samples to the analytical laboratory

Analytical QC Officer and Data Validation Manager

The Analytical QC Officer and Data Validation Manager will prepare all DAS requests and
submit them to the CRL. Li addition, this person will coordinate the validation of analytical
data from samples analyzed through both RAS and SAS, with CRL. Data validation on
samples collected by CH2M HILL and analyzed by CRL or a CLP laboratory will be done by
CRL. _ _ _ _ _ _ _

NJR164AJ38R164.DOC 2-5 AR300778
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Section 3
Field Investigation

Field Investigation

The Phase n field investigation will involve well installation, hydrogeologic testing, ground
water sampling, sampling of effluent from the treatment system installed to treat Rl-generated
water, and characterization sampling of Rl-derived wastes from all field activities.

Well Installation and Hydrogeologic Testing

Several suspected source areas are located behind the main facility building. These include
former drum storage area, the Colburn Lab Area, and the area outside the scrap room. In
addition, the former degreaser area and the area near the former Glass Annex Building may
represent sources of ground water contamination. Combined, these are referred to as the
"source area" throughout the rest of this document. To date, several investigations have been
implemented to investigate these sources and the associated soil contamination. The last of
these was the work completed by Dynamac.

In addition to soil contamination, ground water contamination is known to exist within this
source area as well as at the site boundary. This contamination is known to include TCE and
other TCL VOCs found in wells of varying depths at the facility. Fuel oil floating on top of
the ground water table is also suspected.

Several hydrogeologic investigations have been implemented at the site, these investigations
have provided limited information about the nature and extent of ground water contamination
and the hydrogeologic framework at the site. Therefore, there is a need to characterize the
extent of ground water contamination and the hydrogeologic regime at the site." The purpose
of this Phase n RI is to investigate the presence of free-product within the source area and the
feasibility of its extraction, if present, as well as the effectiveness of the existing ground water
extraction system to capture any free-product found and control the off-site migration of
dissolved contamination in the shallow ground water zone. The results of the previous
investigations, although limited, together with the results of this RI will then be used to
evaluate remedial alternatives for free-product recovery and ground water remediation for the
entire site.

The ground water well installation and hydrogeologic testing program designed to investigate
any light non-aqueous phase liquid (LNAPL) within the source area will be comprised of the
following elements:

NJR164/026R164.DOC 3-1 AR300779
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Installation of up to four observation wells (PHI through PH4) in the area behind
the main building where the LNAPL is expected (Figure 3-1. The wells will be
installed and screened across the first water encountered and up to a depth of SO
feet below this surface to ensure that the wells measure the water table at all times
irrespective of any water table fluctuations caused by local pumping. »
Installation of a fifth well (PH5) within the source area (Figure 3-1). This well will
be left as an open borehole initially so that up to three packer-pumping tests may
be performed to identify the hydrogeologic zone which can create the greatest
cone of depression for LNAPL recovery.

Construction of a test well in the fifth borehole by screening the zone which was
determined during the packer-pumping tests, to create the greatest cone of
depression for LNAPL recovery.

72-hour pumping test on the test well following completion of the well to provide
hydrogeolojgic information and data to evaluate the capability of this well for free-
product/ground water recovery, if needed.

Water level measurements to evaluate the effectiveness of the existing extraction
system for LNAPL recovery.

Operation of the existing ground water extraction system may need to be discontinued
following installation of the observation wells. It is important to obtain LNAPL thickness
measurements during stable hydrogeologic conditions when free-product can accumulate in
the newly installed free-product observation wells. It may be suitable to obtain free-product
readings under one of the two scenarios:

• Several weeks after the existing extraction system has discontinued pumping
• While the extraction system is operational

If it is found that the water levels exhibit considerable fluctuations due to operation of the
extraction system, the former scenario will be selected. To determine which of these two
scenarios will provide the best opportunity for free-product to accumulate hi the observation
wells, data loggers will be installed on select wells following the installation of the four
observation wells to monitor the response of the ground water system to the existing pumping
scheme. Data loggers will be installed at select free-product observation wells as well as other
wells at the site. Monitoring will continue for seven days. Based on the results of this
monitoring, CH2M HILL will determine which scenario is more suitable for free-product
thickness measurements and will inform the EPA RPM if there is a need to discontinue
pumping to collect these measurements. Irrespective of which scenario is selected for the
product thickness measurements, trie existing pumping system must be switched off during the
packer-pumping tests and the long-term pumping test on the test well.

3-2 AR300780
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The times and estimated duration when pumping will need to be discontinued will be provided
to the EPA RPM several days in advance.

Two complete rounds of manual water level measurements will be collected during the field
investigation. Procedures for taking water level measurements are found in SOP No. 1. One
of the rounds will be collected when data loggers are installed on select wells and before
discontinuing operation of the extraction system. The objective of this round is to evaluate
the capture zone created by the existing system. The second round of water level
measurements will be collected at the time of sampling of ground water from all on-site wells.

As per conversations between the USGS and CH2M HILL, the USGS will survey the wells
installed as part of this investigation before any water-level measurements are collected.

Well Installation

A source area behind the main building near operating well FP7 is suspected to have resulted
in free-product floating on top of the ground water table. The areal extent of this free-
product has not been delineated. Five wells (PHI through PH5) are proposed to delineate the
extent of the free-product and identity the optimum zones of hydrologic influence for remedial
purposes. Four of the wells will be intended as observation wells to delineate the horizontal
extent of free-product. The wells, PHI, 2, 3, and 4, will be positioned as shown in Figure 3-1.
The results of the soil gas and soil sampling performed by Dynamac will be considered in
selecting final well locations. Two of the wells (PH-3 and PH-4) are proposed within the
building to provide information about contamination present under the building. In addition
to considering previous sampling results, the locations of these indoor wells will be selected
after the driller is consulted about accessibility to the desired areas and Fischer and Porter is
consulted about convenience and minimizing impacts on plant operations. Angle boreholes
may be considered if the boreholes cannot be installed within the building due to access
problems or interference with Fischer and Porter manufacturing operations.

For each of the four wells, an 8-inch surface casing will first be installed 10 feet into
competent rock and above the water table. According to observations during drilling of the
USGS wells and the boreholes installed by Dynamac, the water table is below the top of the
bedrock. However, field determination will be made on whether to install permanent or
temporary casing so as to ensure that the casing is not installed across the water table. A 7
7/8-inch borehole will then be installed approximately 80 feet below the first water
encountered, or the average water surface if this can be determined. Four-inch diameter well
screen will be installed from the hole bottom to well above the water surface so that the wells
can collect free-product on the water surface. The actual depth of the wells will be
determined in the field with the objective being to measure the water table and any floating
product at all times irrespective of ground water table fluctuations caused by local pumping
(i.e., care will be taken to prevent the casing from being installed across the water table).
According to conversations with Fischer and Porter, fluctuations up to 80 feet in ground
water elevations have been observed.
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Graded silica sand will be installed to at least 2 feet above the top of the screen in the wells,
and will be separated from a bentonite grout column by 2 feet of bentonite pellets. Schedule
80 PVC screens are planned for these wells; PVC is considered adequate because the purpose
of the wells is to investigate free-product contamination. Wells will be flush mounted. USGS
will perform downhole geophysical logging of the four observation wells.

>
Following installation, the wells will be developed, using a bailer, pump, or surge block, for
approximately 1 hour or until temperature, pH, and conductivity have stabilized.
Temperature, pH, and conductivity measurements will be taken in accordance with SOP Nos.
4 and 5 As previously described, data loggers will then be installed on select wells to
determine whether pumping should be continued or discontinued in order to provide the best
opportunity for free-product to accumulate in the wells. At the same time one round of water
level measurements in accordance with SOP No. 14 will be collected from all wells.
Monitoring with data loggers will continue for seven days before the decision is made about
continuing or discontinuing the existing extraction system. If the system must be switched off,
the EPA RPM will be immediately notified. In that case, free-product thickness
measurements will be collected at least four weeks after pumping is discontinued. If the
system does not need to be switched of£ free-product measurements will be collected four
weeks after this determination is made. A complete round of water level measurements and
ground water samples will also be collected at the time of the freê product measurements.
Refer to Ground Water and Treatment System Sampling section and SOP No. 2 for
details on the sampling procedures and analytical parameters.

The results of the free-product thickness measurements and ground water sampling will
dictate where a fifth free-product test well (PH5) will be installed within the source area. This
well will be of the same dimensions and depth as the other four wells. After drilling and
before construction of this fifth well, two to three packer-pumping tests will be performed on
key intervals, as described below.

Well PH5 will be installed and hydrogeologic testing performed even if no free-product is
measured in the observation wells in order to obtain some hydrogeologic information within
the source area at the site.

Upon completion of packer-pumping tests on the fifth well, the zone that created the most
extensive and greatest drawdown of the ground water table during pumping will be selected
for screening. Pumping of this zone will be expected to create the water-table depression
needed for collection and recovery of free-product. A stainless steel screen is anticipated in
this well. Upon completion of the screening of the test well, a 72-hour pumping test and
ground water sampling will be conducted to provide hydrogeologic information and data on
the performance of the well as a free-product recovery well, as described below.

SOP NO. 15 provides guidelines for soil boring log preparation.
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Hydrogeologic Testing

After installation of the observation wells, select wells will be monitored with pressure
transducers for measurement of water level fluctuations. The transducers will be connected to
Campbell Scientific Dataloggers for instantaneous readout and permanent electronic
recording. The objective of this monitoring is to determine the best conditions for taking free-
product thickness measurements.

Two rounds of manual water level measurements will be collected. Water level measurements
will be taken in accordance with SOP No. 1 One of the rounds will be collected before
operation of the extraction system is discontinued in order to evaluate the capture zone
created by this system. The second round will be collected at the time of sampling of ground
water from all on-site wells.

Three packer-pumping tests will be conducted on the shallow test well, PH5, installed at the
site. The packer-pumping test will be conducted for approximately 4 hours, enough time to
demonstrate relative influence on the observation wells to be monitored. Two samples will be
collected from each zone, one after 1 hour, and another just before completion of the test.
These samples will be analyzed for Target Compound List (TCL) VOCs to provide
information about contaminant distribution in various zones. To obtain this information in a
timely manner, these samples will be sent for 2-week turnaround analyses. Upon completion
of the tests, the optimum zone of hydrogeologic influence or the zone of highest
contamination will be selected for screening. Select wells will be monitored during all packer-
pumping tests using the datalogger equipment.

After the packer-pumping test, a 72-hour pumping test will be performed on well PH5.
Background water levels will be collected for a minimum of 3 days prior to the start of testing
to identify fluctuations in water levels due to extraneous pumping of Hatboro and
Westminster Heights wells or meteorological conditions. Water levels will be measured at 15-
minute Intervals during this period. Barometric pressure will also be measured because
differential responses on variable depth wells are anticipated. These data will help to identify
the degree of confinement of the wells and formulate a descriptive model of site conditions.
Recovery data will be collected following the test for a length of time not to exceed the
respective drawdown test period.

Water level measurements will be recorded at decreasing frequency as the pumping test
proceeds (every minute for the first hour, then every 15 minutes for the remainder of the test).
Drawdown data from each observation well will be reduced and plotted on log-log graphs
throughout the test to monitor the progress and effectiveness of the test, and to identify a time
to terminate pumping, based on stabilization of drawdown. Flowrates will be measured at the
same frequency as drawdown using an impeller style flow-meter that can be integrated with
the Campbell datalogger for recording. Ground water samples will also be collected for select
parameters during the 72-hour pump test of well PH5.
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Sampling procedures and analytical parameters for both the packer-pumping test and the 72-
hour pump test are described in the Ground Water and Treatment System Sampling
section and SOP No. 2.

Because the existing Fischer and Porter treatment system cannot be used for treatment of RI-
generated water, a separate treatment system will be set on-site to treat the Rl-generated
water. The treatment system will consist of a Lowry dffiised air stripper unit, an oil-water
separation unit, and an equalization tank. The location of this system is planned near the
proposed test well PH5. The system will be set up before all well drilling activities begin.
Discharge of treated water is planned to the open drainage ditch where the effluent from the
existing treatment system discharges. Effluent samples from this treatment system will also be
collected for the analytical parameters and at the frequencies specified in the Ground Water
and Treatment System Sampling section.

Ground Water and Treatment System Sampling

Ground Water Sampling from Monitoring Wells

The objectives of the ground water sampling program are to provide ground water
contamination information within the source area as well as across the entire site and up to its
boundary. One round of ground water samples will be collected from the following wells:

• The four shallow observation wells (PHI, 2, 3, 4)
' * The 14 USGS wells
• The existing Fischer and Porter wells (FP1,2,5,6,7,8, and 12)

Ground water sampling will take place after the installation of the four free product
observation wells (PHI through PH4) and prior to the installation of the test well (PH5). Test
well PH5 will be sampled as part of the hydrogeologic testing program. The well locations are
shown in Figure 3-1. The five USGS well locations .shown in Figure 3-1 are actually the
locations of well clusters. The USGS well clusters consist of a shallow well, intermediate
well, and a deep well, except for location BK2513 which consists of a shallow well and a deep
well.

The Phase n RI ground water sampling and analytical program is summarized in Tables 3-1
and 3-2. It is assumed that all analyses of ground water samples will be performed through
the EPA Contract Laboratory Program (CLP), through either routine analytical services
(RAS) or delivery of analytical services (DAS) programs. Table 3-1 indicates which analyses
will be RAS and which will be DAS, and Table 3-2 indicates analytical methodologies which
will be followed.

Ground water samples for TCL VOCs analyses will be obtained from all wells. Wells within
the suspected source area (PHI-5, FP1, 2, 5, 6, 7, 8, and 12) will be analyzed by the RAS
TCL VOCs analysis. The USGS wells samples will be analyzed for low levels VOCs using
DAS. Because pesticides, PCBs, metals (total) and cyanide analyses were not performed on
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ground water samples previously collected by Dynamac, these parameters will be analyzed for
only in the wells in the source area for confirmatory purposes. Total petroleum hydrocarbons
(TPH) and oil and grease (O&G) analyses are planned for only the new wells in the source
area (PHI-4). It should be noted that well FP8 may not be sampled if found dry as during the
USGS downhole geophysical logging of the well.

Because the sampling results from the four new shallow wells (PHI-4) will be used to decide
on the location of test well PH5, a 2-week turnaround time will be requested using DAS for
the samples for VOC, oil and grease, and TPH analyses from these wells.

One round of water level measurements will be collected from all on-site wells at the
beginning of the sampling program. Water level measurements will also be collected at the
time ground water samples are collected from each well. Free-product thickness
measurements, if free product is found, will be collected from the new shallow observation
wells (PHI through PH4) and well FP5 at the time of the sampling. If free-product is
observed in the wells, no ground water samples will be collected from the wells. If free
product is found, one sample of the free product will be collected from one of the wells for
specific gravity and viscosity determinations and TCE analysis.

Ground water samples will be collected with the existing extraction system on or off
depending on the determination made as a result of the monitoring performed before ground
water sampling at the site.

Ground water from wells FP1, FP2, and FP7 is pumped and treated through an air stripper
and oil water separator. Ground water samples from these wells will be collected from the
sampling ports for these wells before the treatment system. One port is provided for the
combined flow from FP1 and 2, and a second port is provided for FP7. Refer to the following
SOP No. for sampling procedures: No. 1 Electronic Water Level Measurements; No. 2
Ground Water and Treatment System Sampling; No. 3 VOC Sampling; No. 4 Field
Measurement of Specific Conductance and Temperature; No. 5 Field Measurement of pH;
No. 6 Field Rinse Blank Preparation; No. 7 Preserving Non-VOC Aqueous Samples; NO. 8
Decontamination; and No. 10 Oil/Water Interface Measurements. SOP Nos. 11,12, and 13
describe sample documentation, packaging, and shipping instructions; maintenance of the on-
site logbook; and photographic documentation of sampling activities.

Ground Water Sampling During Hydrogeologic Testing

In addition to ground water samples from monitoring wells, samples will be collected during
the hydrogeologic testing of the shallow test well PH5:

• During packer-pumping testing of the well, to determine the zone to be screened

• During the 72-hour pumping testing of the well, for information about contaminant
levels expected after prolonged pumping
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The sampling and analytical program during hydrogeologic testing is summarized in Tables 3-
2 and 3-3.

Two samples for TCL VOC analysis will be obtained from each of the three zones isolated by
packers during the packer-pumping test on the test well. The samples will be collected as
follows: one sample 1 hour after the start of the test and another just before completion of the
test. Six samples in total are planned. The purpose of these samples will be to delineate zones
of gross ground water contamination; A two-week turnaround time for these samples will be
requested, because the results will be used to determine the screening zone for the test well.
Care will be taken to collect packer samples from zones without free-product contamination.

Just before the pumping test begins, a ground water sample will be obtained from the test
well. The purpose of this sample will be to characterize contamination in the test well. A
second sample will be obtained just before the pumping test is completed; this sample will be
collected from the pump to represent the quality of the ground water that can be expected into
the treatment system during pumping. Conventional parameters will be collected at the end of
the test for existing or modified treatment system evaluation. Conventional parameters
include: total suspended solids (TSS), total dissolved solids (TDS), alkalinity, hardness, total
organic carbon (TOC), and iron.

Refer to the following SOP No. for sampling procedures: No. 1 Electronic Water Level
Measurements; No. 2 Ground Water and Treatment System Sampling; No. 3 VOC Sampling;
No. 4 Field Measurement of Specific Conductance and Temperature; No. 5 Field
Measurement of pH; No. 6 Field Rinse Blank Preparation; No. 7 Preserving Nori-VOC
Aqueous Samples; NO. 8 Decontamination; and No. 10 Oil/Water Interface Measurements.
SOP Nos. 11, 12, and 13 describe sample documentation, packaging, and shipping
instructions; maintenance of the on-site logbook; and photographic documentation of
sampling activities.

Treatment System Sampling

Finally, the sampling, program will include collecting samples from the Lowry unit and
oil/water separator systems which will be brought on-site to treat ground water generated
during the RL These samples will include:

• Five samples to monitor the effluent from the treatment system collected when the
treatment system is first switched on (one sample) and at regular intervals (four
samples) during system operation.

• Two samples collected at the end of the pumping test on well PH5 to evaluate
performance of the treatment system and provide information to help evaluate a
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full-scale system, if needed during the FS. These samples will be collected from
taps as follows: effluent from oil/water separator (one sample) and effluent from
Lowry unit (one sample).

A summary of the RI effluent treatment system samples is provided in Tables 3-2 and 3-3.
Procedures for collecting samples from the RI effluent treatment system are detailed in SOP
No. 2.

RI-Derived Waste Sampling

CH2M HELL will assist EPA in disposing solid wastes such as drill cuttings and used personal
protective equipment ( PPE), generated during Dynamac and CH2M HILL activities at the
site. The wastes will be characterized and arrangements made for their disposal. A total of 10
samples will be collected for characterization of solid wastes (5 for wastes generated by
Dynamac and 5 for wastes generated by CH2M HILL). Samples will be analyzed through the
CLP DAS program, for toxicity characteristic leaching procedure (TCLP) parameters. Based
on the results, CH2M HILL will procure a disposal subcontractor and will oversee the
removal from the site of the Rl-derived wastes by the selected subcontractor.

Sample Designation

Samples collected during the field activities will be designated by an alphanumeric sample
number that will identify the location, depth (if necessary), and sampling round. The site-
specific abbreviations and procedures are discussed below.

Ground Water Sampling from Monitoring Wells

Groundwater samples will be identified by the location type (BK), the location number (i.e.,
2511), and the depth code (S),if necessary. For example, a sample from one of the USGS
wells would be BK2511M.

Location Type:

Field Blank
EQ = Equipment Blank
TB = Trip Blank
PH = Shallow Observation Well
BK> US Geological Survey Well
FP = Existing Fischer Porter Well
PP = Petroleum Product or LNAPL sample
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All blank samples will be numbered sequentially as they are collected. For example, FBI is
the first field blank collected, FB2 the second, and so on. Duplicates (ground water and free
product) will be numbered sequentially (DUP 1, 2) and a record will be made in the field
notebook as to the sample of which the duplicate is taken and its designation.

Depth Codes (for USGS wells only):

Ŝ  Shallow
M — Intermediate
D^Deep

Ground Water Sampling During Hydrogeologic Testing (Well PH5 Only)

PH5PT =» Well PH5 samples collected during packer testing; PH5PT1 and
PH5PT2 will be collected from first zone; PH5PT3 and PH5PT4 will
be collected from second zone tested; PH5PT5 and PH5PT6 will be
collected from,third zone tested.

PH5IPT - Well PH5 samples collected during 72-hour pumping test. PH5LPT1
will be collected prior to start of test; PH5LPT2 will be collected at end
of pumping test.

EELPT = Effluent sample from treatment system at end of pump test, EFLPT1
will be collected from effluent from oil/water separator; EFLPT2 will
be collected from effluent from air stripper.

PH5LPTFB — Field blank during long-term pump test.

PH5LPTEQ - Equipment blank during long-term pump test.

PH5PTTB and Trip blanks during packer test and.long-term pump test.
PH5LPTTB

PH5PTDUP Duplicate during packer and long-term pump test.
PH5LPTDUP

All blank samples will be numbered sequentially as they are collected. For example,
PH5LPTFB1 is the first blank during the long-term pump test.

A record will be made in the field notebook as to the sample of which the duplicates taken and
its designation.

Treatment System Sampling

EFl-5 — -Samples 1 through 5 from effluent from treatment system.
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RI-Derived Waste Sampling
Wl-10 = Samples 1 through 10 from the Rl-derived wastes.

Decontamination
Sampling Equipment
To prevent cross-contamination between ground water samples, pre-cleaned decontaminated
stainless steel bailers and pumps, and dedicated tubing will be used. By using pre-cleaned sampling
equipment, minimal field equipment decontamination will be necessary.

Stainless steel submersible pumps will be used to purge and sample wells with greater than 1 foot
of water present. A peristaltic or jet pump will be used for purging wells with less than 1 foot of
water present and water levels of no greater than 25 feet The peristaltic or jet pump will also be
used for collecting the ground water samples for metals analysiŝ  The peristaltic or jet pump does
not require decontamination, since only the tubing comes in contact with the ground water. The
submersible pump will be decontaminated prior to each use in accordance with SOP No. 8.
Tubing for all pumps will be dedicated and disposed of after it is used.
If stainless steel bailers are used to collected ground water samples, they will be laboratory
decontaminated or field decontaminated prior to the start of sampling activities. The cleaning
procedure to be used for bailers and submersible pumps is outlined in SOP No. 8.

On-Site Equipment
To prevent contamination between installation of monitoring wells, all drilling tools will be cleaned
before commencement of drilling of each monitoring wefl. All soil adhering to the augers and drill
rods will be removed using a high-pressure steam rinse. A decontamination area, where the rinse
water and sediment can be collected and contained for proper disposal, will be established at the
site for this purpose. SOP No. 8 provides-a detailed description of on-site equipment
decontamination. .

Personnel
All on-site personnel, before leaving the work site, will follow the decontamination procedures
described in the HSP and SOP No. 8. ; ";:

Data Validation Levels
It is assumed that a CLP laboratory or CRL will analyze the ground water samples and that
CRL will perform data validation. Data validation levels M3 and IM2 will be used for all
ground water samples collected during the ground water and hydrogeologic sampling
programs. No data validation is planned for waste samples, free product samples, packer
testing samples, and treatment system effluent samples, since these data are collected for
design purposes only.
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Table 3-1
Ground Water Sampling
Fischer and Porter Site

Well1 Analysis Analytical Program5
Extraction Wells
ad 2 TCL organics; * TAL metals (total) and cyanide; field

parametera

TCL organics; TAL metals (total) *ad cyanide; field
parameters

AURAS

AURAS

Monitoring WeUs

•'

Product thickness; TCL organics; TAL metali (total)
and cyanide; field parameters

TCL VOC; field parameters

TCL VOC; field parameters

TCL organics; TAL metals (total) and cyanide; field
parameters

All RAS

AURAS

All RAS

AURAS

$S Monitoring WeUs
ill WeU Location

-S
-M
-D

512 Well Location
-S- -
-M
-D

5 13 Well Location
-S
-M
-D

S 14 Well Location
-S
-D

515 Well Location
-S
-M
-D

Low level TCL VOC; field parameters
Low level TCL VOC; field parameters
Low level TCL VOC; field parameters

Low level TCL VOC; field parameters
Low level TCL VOC; field parameters
Low level TCL VOC; field parameters

Low level TCL VOC; field parameters
Low level TCL VOC; field parameters
Low level TCL VOC; field parameters

Low level TCL VOC, field parameters
Low level TCL VOC; field parameters

Low level TCL VOC; field parameters
Low level TCL VOC; field parameters
Low level TCL VOC; field parameters

AUDAS

All DAS

AUDAS

AUDAS

AUDAS

se II RI Free Product Observation WeUs
Product thickness; TCL organics; TAL metals (total)
and cyanide; O&G; TPH; field parameters

Product thickness; TCL organics; TAL metals (total)
and cyanide; O&G; TPH; field parameters

Product thickness; TCL organics; TAL metals (total)
and cyanide; O&G; TPH; field parameters

Product thickness; TCL organics; TAL metals (total)
and cyanide; O&G; TPH; (field parameters)

RAS-TCL (semi VOCsX4
TAL and cyanide
DAS-O&G and TPH and TCL VOCs (&st turnaround)

RAS-TCL (semi VOCs), TAL and cyanide
DAS-O&O and TPH and TCL VOCs (fast turnaround)

RAS-TCL (semi VOCsX TAL and cyanide
DAS-O&O and TPH and TCL VOCs (fest turnaround)

RAS-TCL (semi VOCs), TAL and cyanide
DAS-O&O and TPH and TCL VOCs (fist turnaround)
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Table 3-1 ,
Ground Water Sampling 1
Fischer and Porter She

Well* Analysis Analytical Program5
Free Product
One of PH series wells, to be determined in the field Specific gravity, viscosity, and TCE analysis of

LNAPL
AUDAS

Note:
S-Shallow, M-Intermediate; D-Deep

1 The wells to be sampled during each round are as marked QA/QC samples are not included.
2 TCL organics include TCL VOCs, base-neutral/acid compounds, pesticides, and PCBs.
3 Field parameters include temperature, pH, and conductivity.
4 Semi VOCs include base neutral/acid compounds (BNAEs), pesticides, and PCB analyses.
5 Analytical program does not include field measurements.
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Table 3-3
Ground Water Sampling During Hydrogeologic Testing of Well PH5

Fischer and Porter Site

Activity
No. of
Samples Analysis

Analytical
Program̂

Packer-Pumping Tests
3 zones x 2 samples/zone 6 TCL VOCs; field parameters1 DAS-TCLVOCs

(2-week turnaround)
Long-Term Pumping Tests
Prior to start

Prior to end

At end: effluent from
oil/water separator
At end: effluent from air
stripper (Lowry unit)

1

1

1

1

TCL VOCs and TCL
BNAEs; O&G; XPH; field
parameterŝ

TCL VOCs and TCL
BNAEs; O&G; TPH; field
parameters2; conventional
parameters3
O&G;1TH

TCL VOCs; O&G; TPH

RAS-TCL VOCs and semi-
VOCs
DAS-O&G
andTPH
RAS-TCL VOCs and semi-
VOCs
DAS-O&G, TPH, and
conventional parameters
DAS-O&G and TPH

RAS-TCL VOCs
DAS-O&G and TPH

Treatment System Effluent
Effluent5 5 TCL VOCs; O&G; TPH RAS-TCL VOCs

DAS-O&G and TPH
Notes:
QA/QC samples are not included

1 Field parameters include temperature, pH, and conductivity.
2 Field parameters during the long-term test will be measured at the beginning of the test, once per hour for the first 3 hours,

and then once every 6 hours until the end of the test
3 Conventional parameters include Total Suspended Solids (TSS); Total Dissolved Solids (IDS), Alkalinity, Hardness, Total
Organic Carbon (TOC), and Iron.

4 Analytical program docs not include field parameters.
5 First sample to be collected when system is first switched on.
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Section 4
Sample Custody

Appropriate sample custody procedures must be followed to preserve sample integrity and to
ensure the validity of field and laboratory data. As a result, all sample data must be traceable
from the time and location of sample collection through chemical analyses and ultimately to
the time when the data are used to determine compliance with regulatory standards.

The SM is responsible for maintaining original field records that document sampling activities.
These records will include daily logs, field instrument logs, sampling logs, signed and dated
chain-of-custody documentation, bound field logbooks, field data validation notes, and any
other information specific to field activities not mentioned.

The CLP or CRL laboratory assigned to this project will analyze the samples collected as part
of this project and will be responsible for maintaining custody records within the laboratory.
These records will include the following: procedures for sample analysis, handling, storage;
dispersement for analysis and sample disposal; instrument logs, laboratory correspondence
files, laboratory data, laboratory data validation notes, and any other information specific to
laboratory activities not mentioned.

Chain-of-Custody Procedures

Sample possession must be traceable throughout the collection, preparation, shipping, and analysis.
Chain-of-custody procedures maintain and document sample possession during collection and
analysis. The principle documents used to identify and to document sample possession are:

• Chain-of custody records
• Sample identification tags
• Sample labels
• Air Bills (e.g., Federal Express)
• Field notebooks (site logbooks)
• Shipping logs

The field sampling personnel who perform the sample collection and preparation assumes
responsibility for the care and custody of the samples until they are transferred or dispatched
property. A chain-of-custody record will accompany each sample shipment from the field to the
laboratory at all times. The chain of custody procedures and sample management and
documentation requirements of EPA Region IH are outlined in SOP No. 11.

After collecting the sampleŝ  the field sampling personnel will complete a chain-of-custody records.-
The following information will be specified for each sample on the chain-of custody records:

• Laboratory name and address and contact person
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• Sample location (i.e., well number)
• Date and time of sample collection
• Sample type (grab or composite)
• Sample matrix
• Number of sample containers
• Analysis requested
» Air bill number (if applicable)
• Preservative
• Name of person receiving the.data

When transferring samples, the individuals relinquishing and receiving the samples will sign, date
and note the time on the form. This form documents sample custody transfer from the sampler,
often through another person, to the analyst in the off-site laboratory.

Sample Packaging and Shipping Procedures

Samples will be placed in appropriate bottles and sample containers as listed in Table 3-2. CH2M
HILL will be responsible for obtaining bottles for samples going to CLP laboratories or CRL.
Sample packaging and shipment will be accordance with procedures outlined in SOP No. 11.
Sample numbers for tracking through the CLP will be provided by the sample management office
(SMO) and will be assigned in the field.

All samples will be shipped via Federal Express Priority 1 Overnight Service each day they are
collected. Sample shipping will be reported to the SMO or CRL daily depending upon whether
CLP or CEIL are doing the analysis. Sample shipping information may be provided to SMO or
CRL by fax and confirmed through daity telephone conversations. Sample shipping protocols are
also described in detail in SOP No. 11.

The free product sample for TCE analysis will be shipped separately from other samples and blanks
to prevent cross contamination, SOP No. 11 describes the procedures for shipping high
concentration samples.

Sample Labels

A sample label will be affixed to each sample container, and it will include the following
information:

Sample identification number (a unique number assigned to every sample);
Project code (F&P);
Station number (well designation);
Date sample was collected (month, day and year);
Time sample was collected (in military time);
Sample collector's initials;
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• Analysis to be performed;
• Preservative added; and
• Any important remarks to the laboratory.

For further information on sample labels see SOP No. 11.

Site Logbooks

Site logbooks will be used by field personnel to record all aspects of sample collection and
handling, visual observations, and field measurements. Entries will be written in sufficient
detail so that a history of the field activities can be reconstructed with minimal reliance on
memory.

Site logbooks will be bound field-Survey books. Logbooks will be assigned to field personnel
and will be stored in a secure location when not in use. After completion of the field
activities, the site logbooks will be in the custody of the project manager. Each logbook will
be identified by the project-specific document number, and each page will be numbered. SOP
No. 12 describes the procedures for making entries into site logbooks and the type of
information that should be recorded.

Photographs

Photographs of sampling locations, sampling procedures, drilling operations, and any
significant findings will be taken during the remedial investigation. Each photograph will be
logged in a site logbook according to procedures described in SOP No. 13.
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Section 5
Equipment Calibration

Various instruments will be used in the field and in the laboratory to collect data and monitor site
conditions. Proper calibration, maintenance, and use of these instruments is important for
collecting quality data. A record of calibration and maintenance activities is as important as the
data record itself. .

Field Equipment Calibration

The following field equipment to be used during the field activities requires calibration:

• pH meter
• Conductivity meter
• Dissolved oxygen meter
• Turbidity meter
• HNu .
• OVA
• Combustible gas indicator (CGI) meter

The field equipment will be calibrated before and during each days use according to procedures
and schedules outlined the HSP and the SOPs provided in Attachment A of this document. The
standards which will be used to calibrate these instruments are shown in Table 5-1. Standards will
be purchased as necessary from appropriate vendors. Information about each standard including
the dates, manufacturer, lot number, and description will be entered into the field notebook. This
information will be used to trace standards. The calibration results will be recorded in the field log
books.

If an individual suspects an equipment malfunction, the device shall be removed from service,
tagged so that it is not inadvertently used, and the ARCS equipment manager notified so that a
substitute piece of equipment can be used.

Equipment that tails calibration or becomes inoperable during use, shall be removed from service
and tagged so that it is not inadvertently used. Such equipment shall be repaired and satisfactorily
recalibrated. Equipment that cannot be repaired will be replaced.

Results of activities performed using equipment that has failed recalibration shall be evaluated. If
the results are adversely affected, the outcome of the evaluation will be documented and the SM
notified.
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Table 5-1
Calibration Standards
Fischer and Porter Site

Instrument

HNu, 10.2 ev probe

HNu, 1 1.7 ev probe

OVA

pH 'meter

Conductivity meter

CGI

Calibration
Standard

100 ppm
isobutylene

100 ppm
isobutylene

lOOppm
methane
pH4and7
Buffers

EC 225 and
1,000 ms/cm

0.75% pentane

Span

9.8 ±2.0

5.0 ±2.0

3.0 ±1.5

N/A

N/A

N/A

Reading

55 ppm

68 ppm

100 ppm

' N/A

N/A

50%LEL
±5%ofLEL

Method
1.5 1/m reg:
T-tubing

1.5 1/m reg:
T-tubing

1.5 1/m reg:
T-tubing

N/A

N/A

1. 5 I/m reg: direct
tubing

Laboratory Calibration

The CLP laboratory is responsible for equipment and instrument calibration and maintenance.
Manufacturer's guidance should be followed for general upkeep. The laboratory is also required to
comply with calibration criteria specified ifi the CLP User's Guide and instructions provided with
DAS requests.
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Attachment A
Standard Operating Procedures

SOP
1 Electronic Water Level Measurements

2 Ground Water and Treatment System Sampling

3 VOC Sampling

4 Field Measurement of Specific Conductivity and Temperature

5 Field Measurement of pH

6 Field Rinse Blank Preparation

7 Preserving Non-VOC Aqueous Samples

8 Decontamination

9 Field Measurements of Organic Vapors Using an HNu or OVM

10 Oil/Water Interface Level Measurements

11 Sample Documentation, Packaging and Shipping Instructions

.12 Site Logbook

13 Photographic Documentation

14 Combustible Gas Indicator

15 Soil Boring Log Guidelines
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SOP NO. 1: WATER LEVEL MEASUREMENTS

L PURPOSE

General reference information for measuring depth to water in monitoring wells.

DL SCOPE

Standard water level measuring techniques using the appropriate measuring equipment
are summarized. Two rounds of water level measurements will be collected:

One at the time of installation of data loggers for the one-week water level
monitoring, and

One at the beginning of the ground water sampling event

Water level measurements will also be collected before collecting ground water
samples from each of the wells. \

EQUIPMENT AND MATERIALS

Electronic water level indicator

Deionized water for cleaning water level indicator

Straight edge ruler

Paper towels

Keys

Manhole opener (if applicable)

Personal protection - latex or surgical gloves, etc. (REFER TO SITE
HEALTH AND SAFETY PLAN)

IV. PROCEDURES AM) GUIDELINES

1. Open well and scan well with FID/PID as per site specific health and safety plan
and/or amendments. If warranted, upgrade personal protective equipment
(PPE).

2. Lower a pre-cleaned water level indicator probe into the monitoring well.
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3. When "tone" sounds and/or the light comes on, probe has contacted the ground
water. Pull probe up slightly until tone/light turns off This will be your
indication that you are at the top of the water table.

4. Read the depth to water from the datum point at the top of the inner casing to
, 0.01 foot. This will be established during the well survey. Because the

hydraulic gradient across the site is low, several additional water level
measurements are necessary. Repeat 2-to-3 times to confirm a consistent
reading.

5. Place a straight edge ruler across the top of the outer casing, perpendicular to
the predetermined datum point, and repeat step 4 using the center of the
straight edge ruler as your datum point.

6. Check the difference between measurements against the difference of the
surveyed elevation.

7. If difference between the two is greater than 0.03 feet, water levels will be
taken again. If difference is still greater than 0.03 feet surveyed elevations will
be checked.

8. Rinse the water level probe with deionized water.

V. ATTACHMENTS

None.

VL KEY CHECKS AND ITEMS

Electronic water level indicator is in good operating condition. Check batteries.

Decontaminate electronic water level indicator between wells.

Straight edge ruler must lay fiat on top of casing.

ftR3Q080U



SOP No. 2 Ground Water and Treatment System Sampling

AR300805



SOP NO. 2: GROUNDWATER AND TREATMENT SYSTEM SAMPLING

L PURPOSE _ _

General reference information for all groundwater sampling activities during the
remedial investigation is provided.

EL SCOPE

Standard groundwater sampling techniques using the appropriate sampling equipment
. are summarized. Site-specific details are discussed in related sections of the RISOP
addendum.

HL EQUIPMENT AND MATERIALS

Water level indicator

Oil/water interface level indicator

Deionized water

2.5% (W/W) trisodium phosphate ("TSP") and water solution

Calibrated bucket to measure volume of water purged

Plastic sheeting to lay on ground around the well

Bottles and preservatives (if required)

Personal protection equipment - latex or surgical gloves, etc. (REFER TO
HSP)

pH, specific conductance, temperature meters with calibration solutions

Peristaltic or jet pump

Submersible pump

Silicon and polyethylene tubing

Stainless steel bailers with Teflon-coated leaders
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IV. PROCEDURES AND GUIDELINES

A. MONITORING WELL SAMPLING

These procedures are to be followed for all monitoring wells except wells FP1, 2, and
7.

1. Check the condition of the well and look for damage or evidence of tampering
and record. Set up a table in the log book for sampling parameters, discharge,
and water levels. Check summary sheet showing well construction, previous
sampling information, and purging data.

2, Remove the well cap and measure the well headspace using an HNu or OVM
organic vapor analyzer (see SOP No. 9). Record the measurement.

3. For wells PHI, 2,3,49 and F5, using an oil/water interface level indicator
(SOP No. 10), determine if there is free product in the well. For all other
wells, proced to step 6.

4. If free product is present, measure the depth to free product and the depth to
ground water surface with the oil/water interface level indicator. Also, measure
the depth to the bottom of the well. Decontaminate probes with detergent and
deionized water rinse when done.

A free product sample will be collected from one of the wells containing free
product. This sample will be collected using a decontaminated bailer, following
the appropriate sections of step 9 of this SOP. Free product samples will be
collected in the following order: TCE, viscosity, and specific gravity.

Do not sample ground water in wells where free product is present.

5. If free product is not present, collect ground water samples by following steps 6
through 11 of this SOP.

6. Measure the depth to water surface and the depth to the bottom of the well
•with a water level indicator following SOP No. 1. Decontaminate the probe
with detergent and deionized water rinse when done.

7. Calculate the volume of water in the well with the following equation:

V = 3.14 x(D2/4)xHx 7.48

' Where:
V = total volume of water to be purged (gallons)
D = inside diameter of the well (ft)
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H = height of water column in the well (ft)
(depth to bottom of well minus depth to water)

8. Lay out plastic sheeting in areas where equipment must be set on the ground.

9. Purge three to five well volumes to remove stagnant water. Collect ground
water in plastic tank and bring to on-site treatment system for treatment.

Depending on the depth to water and the amount of water in the well, the well
will be purged by using either a low flow submersible pump or a peristaltic
pump. Wells will be purged using a low pumping rate (0.5-11) that minimizes
sediment disturbances.

If there is less than 1 foot of water in the well, and the depth to water is less
than 25 feet; the well will be purged using a peristaltic or jet pump.

TAL metals, TPH, and oil & grease samples will be collected through the
pump; in that order. The pump tubing will then be removed from the well, and
TCL VOCs and TCL semi-VOCs samples will be collected using a
decontaminated stainless steel bailer with a 10-foot Teflon coated leader (see
step 10). This sampling procedure will result in reducing the amount of
sediments in the metals samples. By using a bailer, we will minimize the costs
of teflon tubing as the majority of the wells are greater than 200 feet in depth.

If there is greater than 1 foot of water in the well, a submersible pump will be
used to purge the well and to collect TAL metals, TPH, and oil & grease
samples in the same manner as described above. A decontaminated stainless
steel bailer will be used to collect TCL VOCs and TCL semi-VOCs samples
(see step 10).

If there is less than 1 foot of water in the well and the well depth is greater than
25 feet, a peristaltic, jet, or submersible pump can not be used. In this case the
well will be purged and all samples collected using a decontaminated stainless
steel bailer (see step 10).

All tubing will be dedicated. The submersible pumps will be decontaminated in
the field, both externally and internally, by rinsing with soapy water and
deionized water prior to use. Purge water as near to the water surface as
possible to assure that no stagnant water remains in the well above the well
screen. Purge water should be placed in a calibrated bucket so total volume
removed can be measured. While purging, temperature, specific conductance,
and pH should be measured at least once per well volume. Instrument probes
will be rinsed with deionized water before and in between uses. Temperature,
pH, and specific conductance readings must be stabilized to within 10%
variance over two successive well volumes (refer to SOP Nos. 4 and 5). These
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measurements will provide evidence of stability. If stability is indicated at three
well volumeŝ  sampling can begin. If not, continue to purge until stable
conditions are achieved or five well volumes have been removed. If well is
purged dry, wait 15 minutes, allowing well to recover. Collect sample as soon
as there is sufficient water required for intended analysis. Sampling must be
performed within 3 hours of completion of purging. After sample collection,
temperature, pH, and specific conductance should be measured again.

10, SAMPLING BY BA3LER: Clean latex or surgical gloves must be worn at all
times when sampling by bailer. (Note: Gloves used for sampling will be
dedicated and phthalate-free.) Place a large, clean plastic sheet on the ground
around the well. Attach sufficient decontaminated Teflon-coated line (10 feet
or more) to the bailer to reach to the desired depth, and secure the end to
something (well cap, sampler's wrist, etc.) that will prevent the line from being
lost down the well. Slowly lower the bailer into the well. Do not let the bailer
"free fall" and do not allow the bailer to touch the bottom. Retrieve the bailer
smoothly and do not let the line rub against the side of the casing or touch the
ground. Slowly pour the sample into the appropriate container. The proper
order of sample collection for the bailer is indicator parameters (pH,
temperature, specific conductance), TCL VOCs, TCL semi-VOCs, TAL metals,
cyanide, TPH, and oil & grease. When done, remove Teflon-coated line,
dispose of any rope, and thoroughly decontaminate bailer before reusing. A
decontaminated bailer must be used to sample all wells.

11. SAMPLING BY PUMP: When using a peristaltic pump, position the tubing in
the well so the water removed is from the same portion of the well, preferably
within or just above the screened area. Set the discharge of the pump to 0.5 to
1I/min. Direct the sample into the container in the same manner as with the
bailer. The pump and all associated equipment that contacts the water or inside
portion of the well must be thoroughly decontaminated before reusing.

When using a submersible pump lower the pump into the well preferable within
or just above the screened area. Set the discharge of the pump 0.5 to 11/min.
Direct the sample into the container in the same manner as with the bailer.

The proper order of sample collection for the peristaltic and submersible pumps
is as follows: indicator parameters (pH, temperature, specific conductance),
TAL metals, cyanide, TPH and oil & grease. TCL VOCs, and TCL semi-
VOCs will not be collected through a pump.

For sampling VOCs, see SOP No. 3.
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R EXISTING EXTRACTION WELL SAMPLING (Wells FP1,2, and 7)

Water from wells FP1, FP2, and FP7 is pumped and treated through an existing air
stripper and an oil/water separator. Samples will be collected from the sampling ports
for the wells before the treatment system. One port is provided for the combined flow
from FP1 and 2; a second port is provided for FP7.

1. The port should be allowed to run open continuously for at least 1 minute (if
possible) before the sample is collected. Collect purged water and bring to on-
site treatment system for treatment.

2. Samples will be collected from the sample port that is located upstream of the
water treatment.

3. Take measurements for pH, conductivity, and temperature (in accordance with
SOPNos.4and5).

5. Sample containers should be filled directly from the sample port. The proper
order for sample collection is indicator parameters (pH, temperature,
conductivity), TCL VOCs, TCL semi-VOCs, TAL metals, and cyanide.

For VOC sampling, see SOP No. 3.

C. TREATMENT SYSTEM EFFLUENT

These procedures apply to sampling the effluent from the treatment system (Lowry unit
and oil/water separator) installed at the site during the RI to treat groundwater
generated from RI activities. Samples to be collected from the effluent of the
treatment system at the end of the pump test are described under the pump test section
below.

1. Samples will be collected from a sample port that is located downstream of the
water treatment system. One sample will be collected when the treatment
system is first switched on. Four samples will be collected at different times
during the RI when the treatment system is operational.

2. Sample containers should be filled directly from the sample port. The proper
order for sample collection is TCL VOCs, TPH, and oil & grease.

For VOC sampling, see separate SOP No. 3.

D. PACKER TEST SAMPLING (WellPHS)

Two samples will be obtained from each zone (3 zones) isolated by packers during the
packer-pumping test on test well PH5.
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1. After the packer pumping has continued for approximately one hour in a zone,
collect a sample for field parameters (pH, temperature, specific conductance)
and a TCL VOCs sample through the pump. Direct the sample into the
container in the same manner as discussed above.

2. Just, before completion of the test for a zone, collect a second field parameter
and TCL VOCs sample through the pump. Direct the sample into die container
in the same manner as discussed above.

3. For sampling VOCs, see SOP No. 3. .

Because ground water samples collected during the packer test will be used
only to determine the zone where the well will be screened, no QA/QC samples
will be collected.

E. PUMP TEST SAMPLING (WeUPHS)

Samples will be collected during the pump test from the test well PH5 and from the
treatment system. .

Pump Test Well Initial Sample

1. Prior to the start of the pump test, collect an initial ground water sample
following steps 2-6 below.

2. Using an interface water level indicator (SOP No. 10), determine if there is free
product in the well. If there is free product, determine its thickness. If no
product is present, measure the depth to water surface and the depth to the
bottom of the well with a water level indicator (SOP NO. 1). Decontaminate
with detergent and deionized water rinse when done.

3. Calculate the volume of water in the well with the following equation:

V = 3.14 x (D2/4) x H x 7.48

Where:
V = total volume of water to be purged (gallons)
' D = inside diameter of the well (ft)
H = height of water column in the well (ft)

(depth to bottom of well minus depth to water)

4. Lay out plastic sheeting in areas where equipment must be set on the ground.

5. Lower a decontaminated submersible pump below the free product, if present.
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6. Purge three to five well volumes to remove stagnant water. The well will be
purged with a submersible pump using a low pumping rate (0.5 to 11/min) that
minimizes sediment disturbances (and will not draw down free product into the
pump, if free product is present).

All tubing will be Teflon-coated and dedicated, since ground water samples for
all parameters including TCL VOCs and semi-VOCs will be collected through
the pump. Do not use a bailer or peristaltic pump to collect samples, since they
can get contaminated as they are lowered through the free product to the
ground water. Purge water should be placed in a calibrated bucket so total
volume removed can be measured. While purging, temperature, specific
conductance, and pH should be measured (SOP Nos. 4 and 5) at least once per
well volume. Instrument probes will be rinsed with deionized water before and
in between uses. Temperature, pH, and specific conductance readings must be
stabilized to within 10% variance over two successive well volumes. These
measurements will provide evidence of stability. If stability is indicated at three

; well volumes, sampling can begin. If not, continue to purge until stable
conditions are achieved or five well volumes have been removed. If well is
purged dry, wait 15 minutes, allowing well to recover. Collect sample as soon
as there is sufficient water required for intended analysis. Sampling must be
performed within 3 hours of completion of purging. The proper order of
sample collection is TCL VOCs, TCL semi-VOCs, TPH, and oil & grease. For
sampling VOCs, see SOP No. 3.

Puny Test Second Sample

1. Prior to the end of the pump test, collect a sample through the pump test pump.

2. The proper order of sample collection for the submersible pump is TCL VOCs,
TCL semi-VOCs, TPH, oil & grease, and conventional parameters. For
sampling VOCs, see SOP No. 3.

Sampling of Treatment System

1. At the end of the pump test, samples will be collected from sample ports after
• the oil/water separator (one sample) and after the Lowry unit (one sample).

2. Open sample ports and allow to run about 1 minute. Fill sample containers
directly from the sample port. The proper order for sample collection is TCL
VOCs, TPH, and oil & grease.

For VOC sampling, see SOP No. 3.
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VEL ATTACHMENTS

None.

VL KEY CHECKS AND ITEMS

Cover ground.
Wear latex or surgical gloves.
Secure bailer line end.
For VOC sampling: do not sample with pumps unless specified (e.g., pump and
packer tests); check for bubbles.
Remove sample tap aerator
Collect samples upstream of any water treatment units unless specified
otherwise
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SOP NO. 3: VOC SAMPLING

L PURPOSE

To provide general guidelines for sampling for volatile organic compounds.

n. SCOPE
Standard techniques for collecting representative samples are summarized. She specific
details are discussed in the RISOP addendum.

HL EQUIPMENT AND MATERIALS

Sample vials with Teflon septum caps, clean latex or surgical gloves, pH meter

Hydrochloric acid (HC1) for preservation (ultra-pure grade)

pH indicating paper

Nitrile or latex gloves

IV. PROCEDURES AND GUIDELINES

1. Sample VOCs before sampling other analyte groups.

2. When sampling for VOCs, evaluate the area around the sampling point for
possible sources of air contamination by VOCs. Products that may give off
VOCs and possibly contaminate a sample include perfumes and cosmetics, skin
applied pharmaceuticals, automotive products (gasoline, starting fluid,
windshield de-icers, carburetor cleaners, etc.) and household paint products
(paint strippers, thinners, turpentine, etc.).

3. To check the amount of hydrochloric acid (HC1) that needs to be added at each
location, fill a test vial (40 ml) with the water to be sampled, add one drop of
hydrochloric add (HC1), gently mix, and check the pH. Repeat this cycle (if
necessary) until you reach a pH of 2, counting the number of drops of HC1
required. HC1 used must be ultra-pure grade. DISCARD THE TEST VIAL
and add an equal number of drops of HC1 to each of the sample vials. Proceed
to sample.

4. Keep the caps off the sample vials for as short a time as possible.

5. Wear clean latex or surgical gloves.
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6. Fill the sample vial immediately, allowing the water stream to strike the inner
wall of the vial to minimize formation of air bubbles. DO NOT RINSE THE
SAMPLE VIALS BEFORE FILLING.

7. Fill the sample vial with a minimum of turbulence, until the water forms a
positive meniscus at the brim.

8. Replace the cap by gently setting it on the water meniscus. Tighten firmly, but
DO NOT O VERTIGHTEN.

9. Invert the vial and tap it lightly. If you see air bubbles in the sample, do not add
more sample. Use another vial to collect another sample. Repeat if necessary.

10. If bubbles continue to appear, carbonates may be present in the sample. Fill a
new vial without preservative, note the lack of preservative on the Chain-of-
Custody form and report the changed protocol to the Site Manager. Place the
samples in a cooler with sufficient bagged ice to cool the samples to 4°C,
immediately upon collection.

V. ATTACHMENTS

None.

VL KEY CHECKS AND ITEMS

Check for possible sources of contamination.
CheckpH.
Fill slowly, with as little turbulence as possible.
Check for air bubbles.
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SOP NO. 4: FIELD MEASUREMENT OF SPECIFIC CONDUCTIVITY
AND TEMPERATURE

I. PURPOSE

To provide a general guideline for field measurement of specific conductivity and
temperature.

n, SCOPE ----——
Standard field conductivity and temperature techniques for use on ground water
samples.

m. EQUIPMENT AND MATERIALS

' Conductivity meter and electrode
Deionized water in squirt bottle
Standard potassium chloride (KC1) solution (0.0.1 N and of differrent orders of
conductance)

IV. PROCEDURES AND GUIDELINES

TECHNICAL: Detection limit = 1 umho/cm @ 25°C; range = 0.1 to 100,000 umho/cm

CALIBRATION

Calibrate prior to initial daily use. Calibrate with standard solution. The standards
should have different orders of conductance. Clean probe according to manufacturer's
recommendations.

- ' i /
1. With mode switch in OFF position, check meter zero. If not zeroed, set with

zero adjust.

2. Plug probe into jack on side of meter.

3. , Turn mode switch to red line and turn red line knob until needle aligns with red
line on dial. If they cannot be aligned, change the batteries.

4. Immerse probe in 0.01 N standard KC1 solution. Do not allow the probe to
touch the sample container.

5. Set the mode control to TEMPERATURE. Record the temperature on the
bottom scale of the meter in degrees C. . -

NJR164/_043R164:DOC . - ' 1 l " / :^7
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SOPIVO. 4

6, Turn the mode switch to appropriate conductivity scale (i.e., xlOO, xlO, or xl).
Use a scale that will give a midrange output on the meter.

7. Wait for the needle to stabilize. Multiply reading by scale setting and record the
conductivity. The conductivity must then be corrected for temperature.

8. Calculate conductivity using the formula:

G2s = GT/[l+0.02(T-25)]

Where:
G2s = conductivity at 25°C, umho/cm
T = temperature of sample, degrees C
GT = conductivity of sample at temperature Ts umho/cm

The table below lists the values of conductivity the calibration solution would
have if the distilled water were totally nonconductive, however, even water of
very high purity will still possess a small amount of conductivity.

Conductivity

15 . 1,141.5
16 . 1,167.5

17 1,193.6
18 " 1,219.9
19 1,246.4
20 1,273.0
21 1,299.7
22 1,326.6
23 . 1,353.6
24 1,380.8
25 1,408.1
26 1,436.5
27 . 1,463.2
28 - 1,490.9
2 9 . . . 1,518.7
30 1,546.7

9. Rinse the probe with deionized water.

10. Run sample and rinse with deionized water when done.

AR30Q8I9



SOP NO. 4

V. KEY CHECKS AND ITEMS

Check battery.
Calibrate. -
Clean probe with deionized water when done.
When reading results, note sensitivity settings.

VI. PREVENTIVE MAINTENANCE

Refer to operations manual for recommended maintenance.
Check batteries, and have a replacement set on hand.

RR300820



Instrument Readings

AR30082

Analyst Uncalibrated Calibrated
Date Time Initials @EC=225 _̂  -:(a)EC=225 Comments



SOP No. 5 Field Measurement of pH
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SOP NO. 5: FIELD MEASUREMENT OF pH

L PURPOSE

To provide a general guideline for field measurement of pH.

n. SCOPE
Standard field pH determination techniques for use on ground water samples.

m. EQUIPMENT AND MATERIALS

• pH buffer solution for pH 4, 7, and 10
* Deionized water in squirt bottle
• pH meter . ,
* Combination electrodes
• Beakers
* Glassware that has been washed with spap and water and rinsed twice

with deionized water

IV. PROCEDURES AND GUIDELINES

A CALIBRATION

Calibrate unit prior to initial daily use. Calibrate with at least two
solutions. Clean probe according to manufacturer's recommendations.

1. Place electrode in pH 7 buffer solution.

2. Allow meter to stabilize and then turn calibration dial until a
reading of 7.0 is obtained.

3. Rinse electrode with deionized water and place it in a pH 4 or
pH 10 buffer solution.

4. Allow meter to stabilize again and then turn slope adjustment dial
until a reading of 4.0 is obtained for the pH 4 buffer solution or
10.0 for the pH 10 buffer solution.

5. Rinse electrode with deionized water and place in pH 7 buffer. If
meter reading is not 7.0, repeat sequence.

NJR159y012R159.WP5 1 AR3QQ823



SOP NO. 5

B. PROCEDURE

1. Before going out into the field:

a) Check batteries.

b) Do a quick calibration at pH 7 and 4 to check electrode.

c) Obtain fresh solutions.

2. Calibrate meter using calibration procedure.

3. Pour the sample into a clean beaker.

4. Rinse electrode with deionized water between samples.

5. Immerse electrode in solution. Make sure the white KQ junction
on the side of the electrode is in̂ he solution. The level of
electrode solution should be one inch above sample to be
measured. Rinse electrode with deionized water after every
measurement.

6. Recheck calibration with pH 7 buffer solution after every five
samples.

C GENERAL

1. When calibrating the meter, use pH buffers 4 and 7 for samples
with pH <8, and buffers 7 and 10 for samples with pH >8. If
meter will not read pH 4 or 10, something may be wrong with the
electrode.

2. Measurement of pH is temperature dependent. Therefore, buffer
temperatures should be within approximately 2 degrees C of
sample temperatures. For refrigerated or cool samples, use
refrigerated buffers to calibrate the pH meter.

3. Weak organic and inorganic salts and oil and grease interfere
with pH measurements. If .oil and grease are visible, note it on
the data sheet. Clean electrode with soap and water and rinse
with distilled water. Then recalibrate meter.

*»*»»»« . SR30082U



SOP NO. 5

4. Following field measurements:

. a) Report any problems.
b) Compare with previous data.
c) dean all dirt off meter and inside case.
d) Store electrode in pH 4 buffer.

5. Accuracy and precision are dependent on the instrument used;
refer to manufacturer's manual. Expected accuracy and precision
are+/-0.1 pH unit.

V. KEY CHECKS AND ITEMS

• Check batteries
• Calibrate

VL PREVENTIVE MAINTENANCE

Refer to operation manual for recommended maintenance.
Check batteries, have a replacement set on hand.

NJR159/D12R159.WP5 3 flR300825



pH METER CALIBRATION SHEET

Instrument Readings
Uncalibrated Calibrated

Analyst (Two Required) (Two Required)
Date Time Initial (ft pH4 @pH7 <SpH4 (®pH7 Comments

•NJR139/Q41R139.WP5/4
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SOP NO. & FIELD RINSE BLANK PREPARATION

L . PURPOSE

To prepare a blank to determine adequacy of decon procedures and whether
any cross-contamination is occurring during sampling.

n. SCOPE
The general protocols for preparing the rinse blank is outlined. The actual
equipment to be rinsed will depend on the requirements of the specific
sampling procedure.

m. EQUIPMENT AND MATERIALS

* HPLC grade water

* Sample bottles as defined in sampling plan

• Phthalate-free gloves

IV. PROCEDURES AND GUIDELINES

A. Decontaminate all sampling equipment that has come in contact with
sample prior to and after sample collection. Field blanks will be
collected at a rate of one per decontamination event per matrix for each
piece of sampling equipment, not to exceed one per day per matrix.

B. Field blanks shall be prepared in the following order: VOCs, semi-
VOCs, metals, TPH, and oil & grease. For volatfles, follow SOP No. 3.
To collect the sample, pour HPLC grade water over one piece of
equipment and into three 40-ml vials until there is a positive meniscus
and seal vials. Note the sample number and associated piece of
equipment in the field notebook.

Do not let the HPLC grade water come in contact with any equipment
that has not been previously decontaminated.

Field rinse blanks shall also be prepared in a manner which will
minimize potential contamination through the air.

NJR159A)13R159.WP5 1 — AR3QQ828



SOP NO. 6

C Preserve rinse samples as defined in the SOP Nos. 3 and 7.

D. Document and ship samples in accordance with SOP No. 11. Ship
blanks and the regular samples from the same sample location together.

E. Collect next sample.

V. ATTACHMENTS

None.

VL KEY CHECKS AND ITEMS

• « Wear phthalate-free gloves.

• Do not use any non-decontaminated equipment to prepare blank.

NJR159/313R159.WP5 2
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SOP No, 7 Preserving Non-VOC Aqueous Samples
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SOP NO. 7: PRESERVING NON-VOC AQUEOUS SAMPLES

L PURPOSE

To provide general guidelines for preserving aqueous samples.

IE SCOPE

Standard aqueous sample preservation procedures for non-VOC samples are provided.
Site specific details are discussed in related sections of the RISOP addendum.

HL EQUIPMENT AND MATERIALS

Disposable eye droppers

Clean beakers for transfer of small portions of chemical preservative

pH paper strips (Range 0 to 14)

Chemical preservatives (ultra-pure grade)

Personal protection (REFER TO HSP)

IV. PROCEDURES AND GUIDELINES

1. Remove caps from sample containers to be chemically preserved. Add
appropriate amount of chemical preservative to opened container. See Table 3-
2 of the RISOP addendum for preservatives to be used.

i " -
2. After adding the appropriate preservatives to the sample containers, cap

containers tightly. Invert sample container a few times to mix.

3. After preserving all the sample containers and mixing, open the container and
check the pH of the sample by pouring out a small quantity of the sample to a
clean receptacle and dipping a pH indicating strip into the sample. Dispose of
the portion of sample used to check the pH, do not return it to sample
container. Add more preservative to the sample to adjust the pH, if necessary
repeating steps 1 and 2.

4. Wrap, package, and ice samples according to the CLP User's Guide.

V. ATTACHMENTS

None.

NJE164/044R164.DOC 1 . AR 3 008 3 I



SOP No. 7

VL KEY CHECKS AND ITEMS

Add appropriate preservatives to sample containers and mix well.

Check pH with pH indicating strip.\
Put samples on ice.

AR3G0832
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SOP NO. 8: DECONTAMINATION

L PURPOSE

To provide general guidelines for the decontamination of personnel, sampling
equipment, and monitoring equipment used in potentially contaminated environments.

n. SCOPE
This is a general description of decontamination procedures. For site-specific
deviations, see the RISOP addendum and HSP.

m. EQUIPMENT AND MATERIALS

HPLC grade water . ......... . . . . . . . . .

Deionized water

Potable water (must be from a treated municipal water supplier, otherwise
TCL/TAL analysis must be run)

2.5% (WAV) trisodium phosphate ("TSP") and water solution

Concentrated (V/V) ultra-pure grade methanol and hexane (DO NOT USE
ACETONE)

10% (V/V) nitric acid (HNO3) and water solution (only ultra-pure grade HNO3
is to be used)

Large plastic pails or tubs for detergent and water, scrub brushes, squirt bottles
for detergent, solvents and water, plastic bags and sheets

DOT approved 55-gallon drum for disposal of waste

• . Phthalate-free gloves

Decontamination pad and steam cleaner/high pressure cleaner for large
equipment

IV. PROCEDURES AND GUIDELINES

A. PERSONNEL DECONTAMINATION: To be performed after completion of
tasks whenever potential for contamination exists, and upon leaving the
exclusion zone. .

NJR164/045R164.DOC. AR30083t*



SOP NO. 8

1. Wash boots in low phosphate detergent then rinse with water. If
disposable latex booties are worn over boots in the work area, rinse
with low phosphate solution, remove, and discard into DOT approved
Si-gallon drum.

2. Wash outer gloves in low phosphate solution, rinse, remove, and discard
ifitb DOT approved 55-gallon drum.

3. " Remove disposable coveralls ("fyveks") and discard into approved
55-gaflon drum.

4, Remove respirator (if worn).

5, &emove inner gloves and discard.

6. Sanitize respirator if worn.

7. fffiie end of the work day, shower entire body, including hair, either at
the work site or at home.

B. SAMPÎ GEQUIPMENtDECONTAlVilNATION

Don phthalate-free gloves.

T̂ash all equipment surface that contacted the potentially contaminated
sftil/water with TSP solution.

._ • -•*
3. Knse with potable water.

4. Kijse with 10% HNOs solution when sampling for inorganics (carbon
Ijpt spoons will be rinsed with a 1% solution and rinse).

5". Rinse with distilled or potable water

6. Rinse with methanol followed by a hexane rinse, wKen sampling for
.-' dfganlcs.

7. Air dry.
. tiin.:^. , _. - _ . ^. - - -• . ;-- ..̂ î fife-;

8. Rinse with HPLC grade water. Use at least five times the volume of
solvent used.

9, Completely air dry and wrap exposed areas with aluminum foil for
: transport and handling if equipment will not be used immediately.

A1300835



SOP NO. 8

10. Collect solvent rinsates separate from acid and detergent rinsates.
Dispose of rinsates in a DOT approved 55-galIon drum.

Note: Instrument probes will be rinsed with deionized water prior to and between uses.
For submersible pump decontamination follow steps 1 through 3 above and rinse with
deionized water.

C. ONSITE EQUIPMENT: A temporary decontamination pad will be
used for decontamination of heavy equipment (drilling, augers, back hoe). The
following procedures must be followed by the subcontractor providing the
heavy equipment.

1. Remove all soil and any other debris from augers, drill rods, and back
hoe bucket using high pressured stream rinse. This should be done prior
to use and between each hole.

2. Steam clean vehicles (i.e., the undercarriage, wheel wells, lugs or tracks)
containing onsite contamination prior to leaving the site.

3. Collect all liquids and solids generated from decontamination process in
the decontamination pad.

In addition, well casings must be steam cleaned prior to installation to
ensure that any residual oils, greases, and. waxes have been removed.

D. HEALTH AND SAFETY MONITORING EQUIPMENT
DECONTAMINATION

1. Wipe all surfaces (i.e., sampling tubes, PID & CGI meters) that had
possible contact with contaminated materials during handling, .with a
paper towel wet with a TSP solution, then a towel wet with deionized
water. Dispose of all used paper towels in a DOT approved 55-gaIlon
drum.

E. SAMPLE CONTAINER DECONTAM1KATION: Sample bottles or
containers filled in the field must be decontaminated before being packed for
shipment or handled by personnel without hand protection.

1. "Wipe container with a paper towel dampened with a TSP detergent
solution AFTER THE CONTAINERS HAVE BEEN SEALED.
Repeat the above steps using potable water.

2. Dispose of all used paper towels in a DOT approved 55-gallon drum.

flR300836



SOP NO. 8

V. ATTACHMENTS

None. . t . • . " '_. ,

VL KEY CHECKS AND ITEMS ;

Clean with appropriate type of surfactant, acids, solvents, and rinsewaters.

Do not use acetone for decontamination.

Dmm all contaminated rinsate and materials.

Decontanfinate filled sample bottles before relinquishing them to anyone.

AR300837
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SOP 9: .'HELD. M E A S t l O T ORGANIC
VAPORS USING AN HNU OR OVM

PURPOSE , ,
:•"•'-.-• • '-O.' ';''V/v: "' .-"-'-'ij?-,̂  .̂ ;̂''H,̂  ;; ' ' - •
To provide general guidelines for the ĉ ibration and use of the HNU or OVM
photoionization detector.

It SCOPE
. '—— - ', .- . : , - „ • • - , . : '" t " . '' '» . • '•"' .* ' it ' - ,' ' H '. , f' .« ""J l' i tWInS ' ' „' , i V . ' 1 I - , . . ' - '

This is a broad guideline for the field use of an HNU or OVM. For specific
instructions, refer to the operations manual.

HL HTTOEQtOTSlENTA

.Operations manual
"'.-;',/ ,- "."."'.•" -.""' ',,;• , ' .'-.
An HQSHJ readout/control unit and photoionization probe (either 10.2 or
1L7 eV depending on requirements) with fiiily charged batterypack

Charging unit

A cylinder of calibration gas, typically 100 ppm isobutylene in air

A regulator for the cafibration gas colder

A short length of l/8th-inch tube totransfercalibration gas from thecylinder
to the HNU probe (as short as possible)

-TV 'ITNTTT "DTOOim'TYrmirC A AIT* JTTTTVIi'T TMTPC " " "iV* 1|4> U Jri\.Ul_,Jl/LlUJVlL»i3 A1>U vrCJIlJJLJUlINiLo
• ': -. - - ' /• :• ' ,= '-"-.. :! "!-- .V: ~>"' ?.i , ,"> r-"~-/": ';''";"' -/i"1,, •.•••V-;î t7i'̂  -.•""•":". • ,-]''-':"" . " ' : ^,

• -'.'".:'••••, '-. - <̂:'./'.''"•'-;'*.';;•'£\.'̂ '-- --'-•',; "•;;,-,-''''i'l̂ 'Siv̂ ''1̂  L1. K'^-^'" :'.- • •' -. --'',' ,. •' •
: ONLY Ĵ Ê̂ Y llL̂
INSTRUMENT. FOR SPECIFIC INSTRUCTIONS, SEE OPERATIONS
MANUAL.

. ._.„, , . , 4 , . . , . . . . . .
1̂. Identify the probe by lamp model.

2. Connect thê sensor/probe to the readout/control unit.

3. Perform a battery check by turning the function switch to "Batt."

NJR164/046R164.DOC
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SOP NO. 13

however, must also be made. The following is an example of the type of
information which may be included on a placard:

Fischer and Porter
Rolll
Frame 1 of 36
May 30, 1995 - M. Smith
B-l

5. If a time dated video camera is used, audio notes can be made while
video taping an activity. Field logbook entries, however, must also be
made.

6. Refer to SOP No. 12 for guidelines on site logbook entries.'.-
V. ATTACHMENTS ,

\ - •
None.

VL KEY CHECKS AND ITEMS

* Record information on each photograph taken into site logbook.
• Check camera for batteries and film.

NJR164/034R164.WP5 2 AR3008UO



SOP No. 9

A 1.5 L/min regulator for the calibration gas cylinder

T-tube of l/8th-inch transfer tubing to transfer the calibration gas from the
cylinder to the OVM

VL PROCEDURES AND GUIDELINES

ONLY PROPERLY TRAINED PERSONNEL SHOULD USE THIS
INSTRUMENT. FOR SPECIFIC INSTRUCTIONS SEE OPERATION MANUAL.

A. OPERATION '

1. Power-up instrument by plugging in the power plug or the charger
cable.

2. Depress "ON/OFF" key to ignite lamp and initiate sample pump.
"LAMP OUT" will be displayed until lamp is ignited. Unit is now
operational.

B. SETTING ZERO

1. Depress "MODE/STORE" key.

2. Using "-7CRSR" key, scroll through: "LOG THIS
VALUE"3/4'' R/COMM'%' CONC METER"3// ̂ FREE
SPACE"3/4"RESET TO CALIBRATE." Display should read
"RF= -." / .. ---.;- _ _ _ _ ;

3.' Depress * * RESET" and "* -/CRSR" keys simultaneously to select cursor
position.

4. Depress "RESET" and "+/INC11 keys simultaneously to scroll through
preset response factor (RF) values. SetRF=1.00.

5. Using "-/CRSR" key, scroll through
"LAMP"3/4"ALM"3/4" AVERAGE113/4"LOC. CODE MODEI13/4" AUTO
LOGGING"3//CONC. METER"3/<FREE SPACE." Display should read
VRESET TO CALIBRATE." Depress '"'"RESET" key.

6. Depress "-/CRSR" in response to "RESTORE BACKUP" prompt

AR3GQ81*



SOP No. 9

E. SETTING THE ALARM

1. Depress * 'MODE/STORE" key. Use:v -/CRSR" key to scroll to
"ALM". Depress "RESET" and "-/CRSR11 keys simultaneously to
select cursor position.

2. Depress "RESET" and "+/INC" keys simultaneously to scroll through
preset alarm values. Set alarm to desired level.

/
3. Depress "MODE/STORE" key. Unit is now operational.

F. ERASING PREVIOUS DATAPOINTS

L Depress "MODE/STORE" key. Use "-/CRSR1 key to scroll to
"R/COMM." Depress "RESET" key.

If "NO DATA STORED" is displayed, depress
"MODE/STORE" key. Unit will display "COMPUTER."
Depress "MODE/STORE" key. Unit is operational.

If " COMMUNICATE" is displayed, depress 'v -/CRSR" key in
response to "COM1V1LJMCATE" and "DISP. LOG DAT A"
prompts.

2. Depress "* +/INC" key in response to "RESET" prompt. Depress
"MODE/STORE" key. Unit is operational. All datapoints have been
erased.

G. STORING A DATAPOINT

r 1. Depress "MODE/STORE" key when you want to store a datapoint
Depress "+/TNC" key to store the point. Use the "+/INC" key to set
datapoint number or location code; use "-/CRSR" key to move cursor.

2. Depress "MODE/STORE" key. Unit is operational.



SOP No. 9

IX. PREVENTIVE MAINTENANCE

A complete preventive maintenance program is beyond the scope of this document.
For specific instructions, refer to the operations manual. .

A complete spare HNU or OVM should be available on site whenever field
operations require this instrument.

A spare lamp should be on hand so a defective unit can be changed without
returning the unit.

Occasional cleaning of the lamp should be performed as needed.
s*

Charge batteries daily.

Occasionally allow the batteries to totally discharge before recharging to
prevent battery memory from occurring.

AR3G08U3
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4. Turn function switch to *" Standby" and set the readout to zero by
turning the zero knob.

5, Hold the sensor/probe to your ear to verify that it is powered. A faint
humming sound will be heard.

6.. Set the range to the appropriate setting.

7. Connect the tube from the calibration gas cylinder to the end of the
probe and open the valve on the calibration gas cylinder.

8. Sample the calibration gas and adjust to the proper reading with the
span control knob.

9. If calibration cannot be achieved, disassemble the sensor/probe
assembly and clean lamp. If the span knob setting is at the end of the
span range, unit must be serviced by qualified personnel.

B. SAMPLING WITH THE HNU ,:.:.:::-77 ""T̂ " ""'

1. Once calibration is complete, unit is ready for sampling. When not in
use, set function knob to "Standby."

2. When done for the day, turn unit off and disconnect the sensor/probe.

. 3. Charge the battery overnight (complete recharge takes 14 hours).

4. For preventive maintenance, refer to instruction, manual.

V. OVM EQUIPMENT AND MATERIALS

Operations manual
s N

An OVM data logger (either 10.0, 10.6, or 11.8'eV lamp depending on
requirements) with fully charged battery pack and air filter (silver "in-line filter,
or plastic disk in-line filter)

Charging unit _

A cylinder of calibration gas, typically 100 ppm isobutylene in air

AR3008UL*
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Table 1
OVM DATA LOGGER

Lamp

10.0 eV
10.6 eV

11.8 eV

Gas

100 ppm
isobutylene

100 ppm
isobutylene

Reading

100 ppm
(RF=1.0)

100 ppm
(RF=1.0)

Response
Factor

Reset to
0.55

Reset to
0.68

Calibration Method

• 1.5 L/min regulator; use "T" tubing
arrangement to connect to OVM.

• Flush and fill tedlar bag with calibration gas;
connect directly to OVM.

• 1.5 L/min regulator; use s*T" tubing
arrangement to connect to OVM.

• Flush and fill tedlar bag with calibration gas;
connect directly to OVM.

Note that the OVM is initially calibrated to respond " "one-to-one" to isobutylene (RF=1.0). The RF
should then be set to 0.55 (10.0 and 10.6 eV lamps) or 0.68 (11.8 eV lamp), which causes the OVM to
mimic the HNU PID. The EPA total vapor action levels are based on HNU readings (Table 2-2). Once
the RF value is reset, the calibration gas will read 55 ppm (10.0 and 10.6 eV lamps) or 68 ppm (1 1 .8 eV
lamp).

Limitations: The instrument is sensitive to many organic and inorganic
vapors/gases; it cannot be used as a qualitative instrument in
unknown situations. It is strictly quantitative except when the
nature of the contamination is known and the instrument has been

. calibrated to or a calibration curve has been generated for the
contaminant being monitored. High humidity reduces sensitivity.
Atmospheres with concentrations of vapors and gases about OVM
detection limits will cause inconsistent instrument response.

i
Exposure Limits: Refer to HSP.

Action Levels: Refer to HSP.

AR3U08i*5
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7. Depress "RESET" key. Instrument will zero to ambient air. (Note:
Zero gas or a zero filter may be used to set the unit to an absolute
zerô connect prior to depressing a "RESET" key.)

c. "CALIBRATION
L Instrument should display "SPANPPM = — -f TO CONTINUE."

2. Depress "RESET" and "-/CRSR" keys simultaneously to select cursor
position.

3. Depress ̂  RESET" and "+/INC" keys simultaneously to scroll through
preset SPAN values. Set SPAN = 100, which corresponds to the 100
ppm isobutylene.

4. When span has been entered, depress "+/INC" key t continue.

5. Connect span gas cylinder. Turn valve on. Depress "RESET" key.

6. When finished calibrating, display will read "RESET TO
CALIBRATE." Depress ixMODE/STORE" key. Display should read
about 100 ppm. Turn valve off. Disconnect span gas cylinder. Unit is
now operational.

D. SETTING RF TO MIMIC HNU

. 1. Depress * ̂MODE/STORE" key.

2. Using "-/CRSR" key, scroll through: "LOG THIS
VALUE"3/4"R/COMM"3/4"CONC METER"3/4 "FREE
SPACElt3/4"RESET TO CALIBRATE." Display should read "RF =
1.00."

3. Depress' * RESET" and v * -/CRSR" keys simultaneously to select cursor
position.

4. Depress "RESET" and "+/INC" keys simultaneously to scroll through
preset RF values. Set RF = 0,55 (10.0 eV or 10.2 eV lamp) or RF =
0.68 (11.8 eV lamp). Depress "MODE/STORE" key. Unit is now
operational.

AR3008U6
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EL RETRIEVING A DATAPOINT

1. Depress "MODE/STORE" key. Use "-/CRSR" key to scroll to
"R/COMM." Depress "RESET KEY". Depress "-/CRSR" key in
response to "COMMUNICATE" prompt. Depress "+/INC" key in
response to "DISP. LOG DATA" prompt. Datapoint(s) and the
date/time of collection will be displayed.

2. Continue to depress "+/INC" key to display additional datapoints and
return to the operational mode. .

I. TURNING THE AUTOLOGGER FUNCTION ON

1. Depress "MODE/STORE" key. Use "-/CRSR" key to scroll to
"AUTO LOGGING" prompt Depress "RESET" key. Depress

2. Select autologging interval MM:SS. Use "-/CRSR" key to move
cursor. Use "+/INC" key to select preset values.

3. Depress "RESET" key. Depress "MODE/STORE" key. Unit is now
operational.

i

J. TURNING THE AUTOLOGGER FUNCTION OFF ;,

1. Depress "MODE/STORE" key. Use "-/CRSR" key to scroll to
"AUTO LOGGING" prompt. Depress "RESET" key. Depress
"-/CRSR" key.

2. Depress "MODE/STORE" key. Unit is now operational.

ATTACHMENTS

Instrument profile OVM data logger

KEY CHECKS AND ITEMS

Check battery.
Zero and calibrate. .
Verify sensor probe is working.
Recharge unit after use.i

6 AR3008U8



SOP NO. 10: OIL/WATER INTERFACE LEVEL MEASUREMENTS

L PURPOSE

General reference information for measuring depth to and thickness of free product hi
monitoring wells.

n. SCOPE
Standard free product measuring techniques using the appropriate measuring
equipment are summarized.

HL EQUIPMENT AND MATERIALS

Electronic oil/water interface probe

Deionized water

Trisodium phosphate (TSP) detergent solution

Straight edge ruler

Papertowels .

Keys

Manhole opener (if applicable)

Personal protection - latex or surgical gloves, etc. (REFER TO SITE
HEALTH AND SAFETY PLAN)

IV. PROCEDURES AND GUIDELINES

L Open well and scan well with FED/PID as per site specific health and safety plan
and/or amendments. If warranted, upgrade PPE.

2, Lower a pre-cleaned oil/water interface probe into the monitoring well.

3. When solid "tone" sounds, probe has contacted free product in the well. Pull
probe up slightly until tone turns off. This will be your indication that you are
at the top of the free product.

4. Read the depth to product from the datum point at the top of the inner casing to
0.01 foot. This will be established during the well survey.

Npa64/041R164.DOC 1 . . . . . . . .... -------- fl R 3 Q Q 8 U'9



SOP No. 9

INSTRUMENT PROFILE: ORGANIC VAPOR
METERDATA (OVM) LOGGER

Hazard Monitored: Organic and inorganic vapors and gases.

Application: Determines relative concentrations of air contaminants. Information
used to establish level of protection and other control measures. It
will not detect methane.

Components: Single, integrated unit; interchangeable ultraviolet lamp sources
(10.0, 10.6, and 11.8 eV); LCD digital readout, with bargraph;
keypad controls instrument functions; positive displacement
sampling pump; datalogger function can store 700 data points by
date, time, location, and status.

Detection Method: Photoionization.

Operation: Ultraviolet light photons are generated by the UV lamp and directed
at the sample. If the energy of the photons is sufficient it will
ionize the molecules of vapor/gas in the sample. The amount of
energy necessary to photoionize a molecule is represented by its
ionization potential (IP). The lamp energy must be equal to or
greater than the IP of a compound. Once ionized, the freed
electrons are collected at an electrode to generate a current, which
corresponds to concentration, and is displayed on the readout.

Readout: Continuous LCD digital readout with bargraph, overrange
indication, and audible alarm; linearized range 0.1 to 2000 ppm;
auto ranging 0-200 ppm and 200-2000 ppm; maximum
concentration signal hold; communications software available.

Calibration: This instrument is calibrated with isobutylene gas. The calibration
should be checked before and after use. Refer to Table 1. Note
that the unit is initially calibrated to respond " "one-to-one1' to
isobutylene (RF=1.0). The RF should then be set to 0.55 (10.0
and 10.6 eV lamps) or 0.68 (11.8 eV lamp), which causes the OVM
to mimic the HNU PID. The EPA total vapor action levels are
based on HNU readings (HSP).

Inherent Safety: The OVM is approved for Class I Division 2 Groups ABCD.

AR3QG850



SOP No. 11 Sample Documentation, Packaging and
Shipping Instructions
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EPA Sample Paperwork December 12,1994

The following pages contain information that was designed to assist you in completing
the EPA Sample Paperwork correctly. In order for these checklists to be effective you
need training on how to fill out the paperwork by the sample manager. Without the
training, these checklists will not be as effective.

The intent of these checklists is to make you think about what you are doing. It is
extremely easy to make a simple error, and following the checklists will help eliminate
those errors.

You will notice as you read through the beginning pages that we talk about a lot of pre-
sampling preparation of the paperwork: we strongly recommend you do this. It makes
the sampling event go much smoother and you are not so pressed for time at the end of.
the day.

During the sampling event there are a few things you should keep in mind:

* Always follow the Sampling and Analysis Plan (SAP). The SAP is the
Bible for all sampling events and its procedures should be followed as
they are described.

• QC samples: make sure all of the QC requirements listed in the SAP are
covered.

• Send copies of the completed paperwork to the Sample Manager (Julie
Lovett/WDC) every night you ship samples (by Federal Express or FAX).
CRL and US EPA Region III often have questions and we need to be
able to look at the paperwork to answer these questions.
PLEASE CALL IN THE EVENT YOU ARE UNSURE ABOUT
ANYTHING!! WE ARE HERE TO HELP.
• Sample Manager - Julie Lovett/WDC (x4361)
• Site Manager - Site Specific
• Secondary Sample Manager - Ann West/WDC (x4643)

AR3G0852



Frequent Paperwork Problems
Things To Avoid Doing

Dissolved Metals analysis didn't get a separate CLP sample number from that of
the Total Metals.

Whenever you take a total and dissolved metals sample, they MUST get separate
GLP Sample Numbers. If they don't you will be writing a,memo-to-file soon there
after.

Sampler didn't call SMO (RAS) or Jim McKenzie (DAS) with shipping information
or didn't call before 3:00pm on Friday for Saturday deliveries. RAS or DAS
contacts need to know about Saturday deliveries before 3:00pm so they can make
sure someone is at the lab to receive the samples.

Every night samples are shipped we need to call and fax SMO and/or Jim
McKenzie (DAS) with the shipping information.

Tags incorrectly noted on the Chain of Custody form.

You need to be very careful when writing down these numbers. It is easy to
transpose numbers or place them in the wrong box. This is a much to common
problem that needs to be reversed, and that will be done only by being careful.

MS/MSD samples not given the same EPA sample number or CLP sample number.

Whenever you collect a sample and an MS/MSD, all volumes need to get the same
CLP sample number. Example: You collect the sample, the MS and the MSD, this
is triple the volume of normal. You will assign the same CLP sample number to all
3 sets of samples. The reason, they are not separate samples, they are one in the
same for the lab to be able to perform QC on them.

Sample description for trip blanks, field blanks and equipment blanks not noted as
Field QC/Rinsates.

EPA protocol calls for us to assign the description (Box 7 for the Organic and
Inorganic paperwork) for the Trip Blanks, Field Blanks and Equipment Blanks are
called Field QC/Rinsates.

flR300853



SOP. NO. 10

5. Continue lowering the probe through the free product. When a beeping "tone"
sounds, the probe has contacted the top of ground water.

6. Read the depth to ground water from the datum point at the top of the inner
casing to 0.01 foot

7. The difference between the two measurements is the thickness of free product
in the well.

8. Continue lowering the probe to the bottom of the well. Read the depth to the
bottom of the well from the datum point at the top of the inner casing to 0.01
foot.

9. Repeat all measurements 2 to 3 times to confirm a consistent reading.

10. Raise the probe out of the well.

811 Rinse the probe with TSP solution and deionized water.

V. ATTACHMENTS

None.

VL KEY CHECKS AND ITEMS

Electronic oil/water interface probe is in good operating condition. Check
batteries.

Decontaminate electronic oil/water interface probe between wells.

Straight edge ruler must lay flat on top of casing.

AR3Q0851*
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Sample Preparation Checklist

___ If the sampling event has DAS analyses, have you had the DAS request written and
submitted a minimum of 6 weeks before the sampling takes place?

Check the following 1 week before sampling:

Things to complete: __ Has the RAS lab been set up yet? (if applicable, call
sample manager the Monday of the week before
sampling to have the lab set up. Include total number
of samples as well as the QC requirements).

__ Review the Sampling and Analysis Plan (SAP).
__ Where is the closest Federal Express office?

Do you have enough: __ Coolers (remember that organics and inorganics often
go to different labs).

__ Bottles (see enclosed list to get proper bottles for
' desired analyses)

__ Preservative (see enclosed Jist to get proper
preservative for desired analyses)

__ Paperwork (tags, chain of custody forms, etc. - Call the
Sample Manager - Julie Lovett - to get these forms if
needed)

__ Water-proof pens
__ Filters? If you have a Metals analysis will you be

filtering these samples?
__ HPLC water
__ Federal Express Forms
__ Sample Equipment (pumps, meters, H&S, etc.)
__ Trip blanks for VOA analysis? (if applicable)

Before going out into the field, it is a good idea to fill out the paperwork as much as possible,
especially if you will be doing oversite (OS) work at the same time. Putting everything onto one
form and then copying it over to new forms as those samples are collected and shipped out to the
labs has been found to be extremely helpful, especially for people who are new to EPA
paperwork, or have been away from it for a while.

If you begin to fill out the paperwork ahead of time, and you feel at all uncomfortable, please ask
for a refresher training session. It doesn't take that long, and it will be a great help to you, so
please take advantage of it. Even people who have done this before need to be refreshed from
time to time. It is easy to make a simple mistake, so if you are unsure of what is supposed to be
done, please ask for help.

The easiest way we have.found to fill out the paperwork before the sampling event is by placing
the corresponding tags and sticky labels in envelopes by location identifier. This will allow you to
just grab the envelope for the specific location being sampled at that time. You can fill in just
about everything on the paperwork. On the enclosed checklists for each form of paperwork, it
notes what can and can't be filled out in advance. This is a huge time saver if all is filled out and
correct before you go into the field. When filling out the paperwork ahead of time, make sure
you also write up the information for all QC samples (MS/MSD, Field Blanks, Trip Blanks, etc.).
The sample manager can assist you on preparing the paperwork ahead of time to make sure you
are comfortable with this procedure for future sample activities.

ftR'300857



COi£cc

LU
CC cr

t

Dr

CO
CC
LU
— 1a.

co

zg
i-

zo
I-<
w

UJ
5
I-

o
<

u
P zi « i* *» cc

>•

.S<o
o* £ I-O _ H

c

>•

oc

J3
T3

? - - -3

•a

cc

a

a

o

oj ••?
ffi52

a.
E

a

a:

LO
CD
CM
CM

c

ao
O

.SCO

x>

cr?
or
•a:



Sample Paperwork Checklist
Inorganic Traffic Report/Chain of Custody

Fill out forms with available information:
B __ Case No. (RAS No.)
A __ Project Code (W.A. No.), Account Code. (You can get these from the sample

manager, Julie Lovett/WDC)
A __ Region No. (HI), Sampling Co. (CH2M HILL), Sampler Name and Signature
C __ Date Shipped, Carrier (Fed Ex), Airbill No.
A __ Site Name, City, State, Site Spill ID (last 2 digits of account code)
A __ Type of Activity (We will fill in: Lead: SF=Superfund or PRP - also fill in:

Remedial: RTFS, RD, etc. depending on the site)
B __ Lab Shipped to Address and "Attention-Sample Custodian" - no phone number in

this box. .
A __ CLP Sample No. (sticky labels) from bottles. Make sure you use the Inorganic

Traffic Report (ITR) labels. Note that filtered and unfiltered samples get separate
CLP sample numbers. Also put a "*" next to the filtered sample.

A __ A. Sample Description (from box 7) - Note that Trip Blanks, Field Blanks and
Equipment Blanks are Field QC/Rinsates

A __ B. Concentration ("low" is the majority of our sampling concentrations, refer to the
site SAP for special procedures in the event of medium and high concentration
samples)

A __ C. Sample Type (composite or grab-fill in the one being used)
A __ D. Preservative (from box 6) - See attached table for analyses and preservative

requirements."
A __ E. RAS Analysis - "X" the proper box for the desired analysis
A __ _F, Tag No. on Forms (can use a range if more than 1 tag is being used, provided

the tags run consecutively. Example: 3-1263634 - 36)
A __ G. Station Location (this is CH2M HTLL's designated sample location identifier.

Example: GW-2, GW-2DUP) "
C __ H. Date and Time of Sample Collection
A __ L Sampler Initials
A __ J. Corresponding CLP organic Sample No. (if we have organic sampling at same

location, put in the organic CLP sample no.)
A K. Designated Field QC on Forms: Blanks "B" (field/trip), Blanks "R" (Equip),

Duplicate "D" also write the number next to the "D" that the sample is a dup of),
Spike "S", Not a QC Sample "-", Perform. Eval. "PE" (CH2M HTT,T, rarely uses)

C __ Shipment for Case Complete? (If more sampling under this case, NO - if sampling
totally complete, YES)

C __ Page 1 of_?
A __ Sample Used for Spike and/or Duplicate (when we have an MS/MSD we must put

in the CLP Sample No. of that sample in this box. This box should only be used for
MS/MSD?s, NOT field duplicates.)

C __ Additional Sampler Signatures (Just another place for more samplers to sign)
C __ Chain of Custody Seal Number (We don't have seal numbers in Region IE, what we

will use this box for is the filtered metals. When we do filter metals put the
statement "* PLEASE DIGEST FILTERED" in this box. If not filtered just write
in "N/A"

C __ Relinquished Signature, Date and Time

A «s Can be filled out before the sampling event.
B = If the lab assignment comes through from CRL early you will be able to fill this in before the
sampling event.
C « Will be filled out in the field during the sampling event.

AR300859
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' Sample Paperwork Checklist
Organic Traffic Report/Chain of Custody

Fill out forms with available information:
B __ Case No. (RAS No.)
A __ Project Code (W.A. No.), Account Code. (You can get these from the sample

manager, Julie Lovett/WDC)
A __ Region No. (HI), Samplinĝ Co. (CH2M HILL), Sampler Name and Signature
C __ - Date Shipped, Carrier (Fed Ex), Airbffl No.
A __ Site Name, City, State, Site Spill ID (last 2 digits of account'code)
A __ Type of Activity (We will fill in: Lead: SF=Superfund or PRP - also fifl in:

Remedial: RIFS, RD, etc. depending on the site)
B __ Lab Shipped to Address and "Attention-Sample Custodian" - no phone number in

this box.
A __ CLP Sample No. (sticky labels) from bottles. Make sure you use the Organic Traffic

Report (OTR) labels.
A __ A. Sample Description (from box 7) - Note that Trip Blanks, Field Blanks and

Equipment Blanks are Field QC/Rinsates
A __ B. Concentration ("low" is the majority of our sampling concentrations, refer to the

site SAP for special procedures in the event of medium and high concentration
samples)

A __ C Sample Type (composite or grab-fill in the one being used)
A __ P. Preservative (from box 6) - See attached table for analyses and preservative

requirements.
A __ E. RAS Analysis - "X" the proper box for the desired analysis
A __ F. Tag No. on Forms (can use a range if more than 1 tag is being used, provided

1 the tags run consecutively. Example: 3-1263634 - 36)
A __ G. Station Location (this is CH2M HTTJ.'s designated sample location identifier.

Example: GW-2, GW-2DUP)
C __ H. Date and Time of Sample Collection
A __ L Sampler Initials
A __ J. Corresponding CLP Inorganic Sample No. (if we have inorganic sampling at same

location, put in the inorganic CLP sample no.)
A __ KL Designated Field QC on Forms: Blanks "B" (field/trip), Blanks "R" (Equip),

Duplicate "D" also write the number next to the "D" that the sample is a dup of),
Spike "S", Not a QC Sample "-", Perform. Eval. "PE" (CH2M HILL rarely uses)

C __ Shipment for Case Complete? (If more sampling under this case, NO - if sampling
totally complete, YES)

C __ Page lof_?
A __ Sample Used for Spike and/or Duplicate (when we have an MS/MSD we must put

in the CLP Sample No. of that sample in this box. This box should only be used for
MS/MSD's, NOT field duplicates.)

C __ Additional Sampler Signatures (Just another place for more samplers to sign)
C __ Chain of Custody Seal Number (We don't have seal numbers in Region III)
C __ Relinquished Signature, Date and Time

A » Can be filled out before the sampling event
B «« If the lab assignment comes through from CRL early you will be able to fill this in before the
sampling event
C « Will be filled out in the field during the sampling event.
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Sample Paperwork Checklist
DAS - (CRL) Chain of Custody

USE ONLY EPA Chain of Custody Records
A __ Project No. (W.A. Number)
A __ Project Name (Use Site Initials (i.e. for Fike Chemical use F.C.)
C __ Samplers (signature)
A __ Analysis type(s) (write in the slanted boxes available)
A __ Lab Name (write in above where "remarks" is written)
A __ Case Number - write the DAS number assigned directly under where "remarks" is

written - it wffl be R3###. (R3 for Region ffl)
A __ Station No. (the CH2M HH-L station number assigned)
C __ Date of sample collected
C __ Time sample is collected
A __ Comp./Grab - if you know ahead of time
A _̂  Station Location (the CH2M HILL station location assigned)
C __ No. of Containers (1, 2, 3, etc.)
C __ Analysis (simply put an "X" in the analysis requested for that sample)
C __ Remarks - Above the line on the left put EPA Sample #, then on the right put Tag

#, then below list the sample number next to the tag number for that sample.
C __ Relinquished by (Signature), sampler signs
C __ Date/Time - The date and time the sample is sent out
C __ Remarks (bottom right corner) please write the QC sample number and "Do QC"

next to it, also include the Federal Express Airbill number below that.

A « Can be filled out before the sampling event.
B ^ If the lab assignment comes through from CRL early you will be able to fill this in before the
sampling event.
C «« Will be filled out in the field during the sampling event.
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Sample Paperwork Checklist - Miscellaneous Continued
Information Needed:

• Your Name
• Sample Company (CH2M HILL)
• Region (III)
• Contact Phone Number (your office)
• Case/DAS Number
• Date Shipped
• Number of samples by concentration and matrix
• Carrier (Fed Ex) and Airbill Number
• Next planned shipment
• Friday shipments for Saturday delivery MUST be called

in to SMO or Jim McKenzie by 3:00pm.
• CRL does not accept shipments on Saturday unless

authorized in advanced.

Things to do back at the office after the sampling event:
___ Check over your paperwork to look for errors. It is better if CH2M HILL

discovers them and corrects them before EPA comments on them.. If you do
find an error a memo-to-file needs to be written; this is discussed later.

_•-_ Fill out the shipping log. These forms need to be submitted before any
analytical packages are received by CRL.

__ Mail "REGION" copy of (RAS) paperwork and photo copy of (DAS) chain
of custody to:

Annette Lage
United States Environmental Protection Agency
Region III
Quality Assurance Branch
201 Defense Highway, Suite 200
Annapolis, MD 21401

This will be the green, or blue form as indicated on the bottom of the RAS
- forms. Include the sample shipping log to CRL. Make sure you keep a
copy of both the shipping log and chain of custody, and send a copy to the
sample manager. Jtilie Lovett/WDC for the site sample files.

__ Mail ''SMO" copy of the (RAS) paperwork to:

RAS - Roger Nowakowski
EPA Sample Management Office (SMO)
P.O. Box 818
Alexandria, VA 22313

This will be the pink form as indicated on the bottom of the forms. SMO
DOES NOT get a coy of the shipping log.

DAS sampling events are considered Non-CLP events. Please remember to
include DAS sampling information in the Non-CLP data tracking database
(ANSETS), to get the information needed please contact Julie Lovett/WDC
so you can have the proper forms to fill out. Then return the forms to Julie
Lovett/WDC so they may be submitted by diskette to EPAp q n n p C i.



Sample Paperwork Checklist - Sample Tags

These can be filled out before the sampling event takes place. Fill in everything but the date and
remember to fill these two things in before shipping off the samples.

__ Project Code (W.A. Number)
__ Station Number (Well number)
__ Date of Sample Collection

.' Time of Sample Collection
__ Sample Type (Composite/Grab, "X" the proper box for the sample type)
__ Station Location (A description of the location. Example: 20 ft from MW-1)
_̂ Sampler Signature
__ Preservative ("X" yes or no)
__ Analyses (put an "X11 in the proper box of the analyses to be performed or

write in the analyses name in the last box if not on the list)
__; Remarks (put the RAS or DAS Case Number and the preservative name

here. Example: HNO3, HC1, etc.) Also, if the sample is filtered note it in
this box.
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Sample Paperwork Checklist
Samplers Nightly Shipping Information

Fill out forms with available information:

C ___ Date of Shipment
C ___ Number of samples shipped by analyses and matrix
C ___ Shipment Complete (Yes or No),
A ___ Your Name
A ___ Sample Company
A , ___ Region
A ___ Phone #
B ___ Lab Name
B ___ Lab (City, State)
B ___ Case/DAS #
C ___ Airbill #
C ___ Next Shipment date

This form is written documentation of what samples you are sending. NOTHING else is to be
written on this document (that includes requests for methods to be performed or anything that is
not listed above).

RAS ONLY - SMO still needs to receive a phone call. If you are unable to fax then
notify SMO when you call that there will not be a fax'd copy sent.

DAS ONLY -Jim McKenzie (US. EPA) needs to receive a phone call. If you are
unable to fax then notify Jim when you call that there will not be a fax'd copy sent.

Make copies of this form when received so multiple shippings can be recorded. If
you have any questions please call the sample manager, Julie Lovett/WDC (x4361).

A = Can be filled- out before the sampling event.
B = If the lab assignment comes through from CRL early you will be able to fill this in before the
sampling event '
C = Will be filled out in the filed during the sampling event.
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Sample Paperwork Checklist - Shipping Logs

These are filled out after.you have returned to the office after the sampling event .is totally
complete. Each RAS or DAS Case Number needs to have a separate shipping log created.

__ :Page 1 of J_
__ Project Site Name
__ EPA Project Officer (RPM)
__ RAS No. or DAS No.
__ Project Site Leader (Site Manager)
__ Site Sample Coordinator (Julie Lovett) (703)471-1441
__ Phone Numbers for above individuals . . ...
__ DAS Request Details - if applicable

• Write analyses type (Example: SULFIDE)
• Preservation - Write in name of the one used (Example:

HN03, HC1, etc.) or a "-" if none.
•: If this is a RAS shipping log, put a large "X" in this box.

__ QC Sample Information (In this column denote all QC information.
Example: Duplicate (i.e. Dup of #), Field Blank, Trip Blank, MS/MSD)

__ Concentration
__ Sample Phase (GW, SW, Soil, Sludge, Sediment)
__ Type of Request (ORG=Organic, INOR=Inorganic, or DAS)

-• __ EPA Sample No. (RAS-CLP Sample Numbers from sticky labels)
RAS: __ Lab Name (All labs have abbreviations, some have similar names but are at

different locations. If you don't have it ask the sample manager or check to
make sure you have the most current listing (a lab address may change),
Julie Lovett/WDC)

__ Date Shipped (not the date sampled, date shipped)
__ Data Received ("X" put items NOT requested)
__ Put a large "X" through the DAS columns (it currently still says SAS cross

that out and replace with DAS)
DAS: ,

__ Lab Name (All labs have abbreviations, some have similar names but are at
different locations. If you don't have it ask the sample manager, Julie
Lovett/WDC).

__ DAS Request in Section 10; (number and write out the analysis requested
then put the number in the section below on the form).

__ Date Shipped (not the date sampled, date shipped)
__ Put a large "X" through the RAS columns

* Nothing is. filled in for Data Received. This is for CRL.
__ Final Sampling (Located at the bottom of the page. Most likely will be "yes"

since shipping logs will be filled out after the sampling event)
__ Final Shipping Date
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BOTTLE TYPE. PRESERVATIVE AND HOLDING TIMES BY ANALYSIS

Soil/Sediment
Anaivsis . Settle Tvoe Preservative Hoiaina Time

!Alkaiinitv N/A 'N/A iN/A

BNA/Semivoiatites Soz aiass iNone 110 davs

Bromiae (Be} N/A . l N/A 'N/A

Chemical Qxvgen Demano fCODV 8oz grass INone 128 davs

ICOIor N/A IN/A !N/A

Dissoivea Oraanic Caroon iDOQ N/A iN/A ;N/A

|Fluonae(R N/A N/A ' IN/A

Hexavaient Chromium (Cr+6) IN/A IN/A IN/A
Mercury (Hg)
Metals__________________laozgtass INone 16 montns oreserved

Nitrite (NO2) ________ IN/A IN/A jN/A

Oil ana Grease <O&G} I N/A I N/A l N/A

Pnenoi iSozaiass INone 123 davs

.Silica (SH N/A ,N/A ,N/A

ISulfide
|S£2fitB;̂ SO3

iN/A
;̂iii-::.;:̂ ^̂ p̂sif̂ «̂  -«tN/«^

IN/A
$»̂ ^̂ |W«a&

l N/A
^̂ •̂-̂ INAÂ ---'-•,.-:--̂ -̂;̂ ^̂ v̂

jTotai Cissoivea Solid fTDŜ  iN/A IN/A IN/A
- ! 86r afass»-: ̂^̂
!N/A IN/A IN/A

[Total Solid rrSI -N/A tN/A IN/A

STurbiditV _ . -N/A .... iN/A : IN/A
i 1 4 -davs creserved̂ .

This list aoes not contain ail cdssible analyses or accetnao'ie bottle types. It was comoiled from a
table in tne "C3L Samoie Submission Guidelines (9/18/90)." In the.event a aesirea analysis is not
on tne list, call the sample manager to get. tne proper oottie type ana preservative.
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Sample Paperwork Checklist - Miscellaneous

__ If the shipment of samples is delayed, canceled, or the sample count number
increases/decreases, call the sample manager, Julie Lovett/WDC at 703/471-
6405 (ext. 4361). Please give a reason for the delay/cancellation. CRL
always needs a reason for delays/cancellations.

__ Did you double check DAS/RAS Numbers on the tags, labels and forms?
__ Did you write out complete sample numbers on each tag? Did you use

preprinted sticky labels for RAS events or EPA Sample No. for DAS events?
__ Did you assign the same CLP Sample No. or EPA Sample No. to all

volumes of any MS/MSDs?
__ Did you check tags, bottles, and forms for matching times and dates of

sample collection?
__ Did you neatly cross-out any changes with one line, initial and date the

change? WHITE-OUT IS PROHIBITED!
_.___ Did you put the airbill number on the chain of custody forms?
__ Are the lab copies of the forms, the last 2 sheets of the paperwork (RAS) or

the top copy (DAS), protected in the cooler, taped to the cooler lid? The
sample shipping log does not go in the cooler.

__ Is the ice packed in'plastic bags to minimize leakage during shipping?
__ Are the tags securely attached to each sample bottle?
.__ Is each container sealed in a plastic bag (when appropriate)?
__ Did you sign the "Relinquished by" box and fill in the date and time boxes?
__ Are the chain-of-custody seals taped on cooler and secured with clear tape

over them to prevent accidental breakage of the seals?
-• Is the CH2M HILL return address written on the front outside corner of the

cooler? If not, write it on there so the cooler will make its way back to
. CH2MHILL. .

_;_ Did you write "Attention-Sample Custodian" on the Lab Address?
__ Are all samples being shipped PRIORITY OVERNIGHT? - No GSA

airbills, use CH2M HILL airbills (bulk volume discount). Reason, GSA not
guaranteed to get there-in the AM the following day.

.__ If Saturday delivery is required, the Federal Express form MUST be checked
for Saturday delivery.

* .. Do not call labs or send them the sample shipping log
__ Call and fax EPA Sample Management Office (SMO) for RAS and Jim

McKenzie for DAS with complete sample information nightly. Many times
you will reach an answering machine, you may leave the complete shipping
information in a message. If you are unable to fax let SMO or Jim know this
when calling in. This is the only thing we talk to SMO about. All other

* questions should go to the sample manager, Julie Lovett/WDC:.

DAS Samples: Jim McKenzie/U.S. EPA 215/597-3229
DAS Fax Number: 215/597-9890

RAS Samples: Roger Nowakowski/SMO 703/519-1174
RAS Fax Number: 703/519-8626

See the next page for the shipping information we are required to inform SMO about.
k»
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SOP No. 12 Site Logbook
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Sample Paperwork Checklist - Memo-to-File

In the event you have made a mistake and you are told you need to do a memo-to-file or you
have discovered an error that requires a memo-to-file, there are some requirements as to the
content of that memo. This memo needs to be written and submitted IMMEDIATELY, The
following is a list of those items that are required to be in that memo so they will be able to easily
identify that sample activity:

__ Case(RAS)/DAS Number
__ Overnight Carrier/Airbill Number
__ Date of Shipment
__ Chain-of-Custody Document Number
__ Sample Numbers
__ Tag Numbers
__ Sampling Dates
__ Analysis

' Correction of the Error
• __ Your Signature

* DON'T PUT THE SITE NAME IN THE MEMO-TO-FILE UNLESS THE
LAB WAS CRL.

Once all this is included in the memo-to-file it needs to be distributed to certain individuals:

__ Custodian of Samples at the Laboratory (they get the original signed copy -
Fed Bate)

__ EPA §JPM for the specific site
,__ Annette Lage/RSCC/CRL - - -
__ SMO RAS Coordinator or EPA DAS Coordinator (depending on lab

assignment)
DAS: Jim McKenzie RAS: Roger Nowakowski

__ CH2M HILL's Sample Manager, Julie Lovett/WDC (for the site sample
• files)

DAS - Regional Point of Contact (RPOC):
Mr. Jim McKenzie
United States Environmental Protection Agency
Region III
841 Chestnut Building, MG3HW43
Philadelphia, PA 19107-4431 .
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SOP NO 12: SITE LOGBOOK

L PURPOSE

General guidelines are provided for keeping a site logbook.

n. SCOPE
The site logbook is a controlled document that records all major onsite
activities during a Remedial Investigation/Feasibility Study. At a Tninfmnm3 the
following activities and events should be recorded in the site logbook:

* Arrival and departure of site visitors

* Arrival and departure of equipment

• Sample pickup (airbill number, carrier, time)

• Start or completion of borehole, trench, and monitoring well installation
or sampling activities

• Sample locations and identification numbers and any observations made

• Field measurements taken for each sample

x • Any deviations to the Work Plan or QAPP

* Health and safety issues

* Locations of photographs taken

• Expendables used each day and location where they were used

The site logbook becomes part of the permanent site file. Because information
contained in the site logbook may be admitted as evidence in cost recovery or
other legal proceedings, it is critical that this document be properly maintained.

EOT. EQUIPMENT AND MATERIALS

• Bound notebook with consecutively numbered pages that cannot be
removed —----

IV. PROCEDURES AND GUIDELINES

1. One current site logbook is maintained per task

NJR159/018R159.WP5 AR3GQ872



SQTTLE TYPE. PRESERVATIVE AND HOLDING TIMES BY ANALYSIS

Aqueous_____*____________________________
Anaivsig . ' Sonte Tvoe___Preservative "_~ Hbiaing Time

i Acidity__________,-;•,.. - IT;liter;poly-___[Money •• .'""•:-"-r:(1ĵ jcjays'̂ -" ••̂:%%r
Alkalinity_________________i liter DOIV ___.None_______114 davs______
;Ammonia:fHN3V"'____- .-:•• " it!liter:poty:>___.-.jHgSO4'-oH<2£̂ ... 128T.days?:.• "£&:=£&
• SNAySemtvatatiies SOoz ameer None 17 davs

IBromiaefBrt filter ooiv iNone 128 davs
•:lt"JitB£f)OtV%

jChemical Oxygen Demana (COD1 i liter poty____IH2SO4 pH<2 -{28 davs

Color - :1 liter DQIV iNone (48 hours

Dissoivea Organic Caroon tDOO___i liter DOIV____'H2SQ4 ori<2 28 davs
EB-Tox̂ ;--; • • ••- _ ----- • iVltter:QOiv:: •____{Nonê - •• --jNOjfiê ..
Ruoriae (R i liter DOIV None .28 davs

Hexavatent Cnromium (Cr-j-6) < i liter DOIV iNone 124 hours
Mercury £Hg)
Metais ;l liter DOtv 1HNO3 oH<2 16 montns areserved

Nitnte (NO2̂  - i1 liter ootv jNone !48 hours

OH ana Grease (O&G} ii liter coiv IH2SQ4 oH<2 128 davs

Phenol !l liter DOIV 1H2SO4 DH<2 '28 davs

IStlica (SH________________'1 liter DOIV INone______12S davs

iSuifide ' l liter DOIV 'None J7davs
>|{fnmediateiŷ

ITotai Dissoivea Sclid (TDS1 ;1 liter DOIV iNone 17 davs

|Totai Organic Caroon (TOC1______n liter potv t____IH2SO4 pH<2 :28 davs
iTBtat
Total Soiid fTS} ii liter DOIV INone \7 davs

iTurbidity ;1 liter DQIV iNone I48 hours

HCL - Hyarocntonc Acid
NaOH - Sodium Hydroxide

' " • HNO3 -Nitric Acid
--. ' H2SO4 -SulfuncAcia

This list aoes not contain ail possible analyses or acceptable bottle type's, it was ccmbiied from a
table in the *CRL Samote Submission Guidelines (9/18/901.* !n tne event a aesirea analysis is not
on tne iisi. can the samote manager to get tne o'rooer oonie type ana'preservatwe.
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SOP NO. 12

VL KEY CHECKS AND ITEMS

Logbook is initiated with the first onsite activity
All site activities are recorded.
Entries must be made daily.
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SOP No. 13 Photographic Documentation
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SOP NO. 13: PHOTOGRAPHIC DOCUMENTATION

PURPOSE

General guidelines are provided for documenting photographs, videos, etc.
taken during field activities. Field personnel will take photographs at every well
sampled and at other appropriate times during the remaining RI activities.

IL SCOPE

All photographic documentation must be logged into the logbook with a full
description of each record and its key points of interest. At a minimum each
photographic documentation entry should include:

* Project Name
• Project Number
• Time

Date
* Location of the Photograph
* Description of Photograph
« Film Roll Number
• Frame Number
• Name of Photographer

EQUIPMENT AND MATERIALS

• Time dated camera
• Extra batteries
* Film
* Site logbook _ _ _ _ _ _

PROCEDURES AND GUIDELINES

1. Load film into camera. Make sure type of film being used (i.e., ASA
and speed) are appropriate for the type of photographs to be taken.

2. Aim and focus at object to be photographed.

3. Record information listed in II. SCOPE into the site logbook beginning
with the last page and working backwards.

4. A placard containing photographic information may also be prepared
and placed near the object to be photographed. This information will
then appear in the photograph with the object. A field logbook entry,

NJR164/034R164.WP5 AR300876



SOP NO. 12

2. Site logbook is initiated at the start of the first on-site activity

3. Site logbook cover contains:

Project name
Project Number
Site Manager's Name
Sequential Book Number
Start Date
End Date

4. Entries are made every day that onsite RI activities occur.
. *

5. At the beginning of each day, the following information must be
recorded:

Date
Start time
Weather
List of all personnel present
List of all visitors present

6. Record summary of daily site activities and level of personal protection
required.

7. Record all sampling information (location, headspace readings, visual
observations, sample depth, analytical parameter, preservation,
laboratory, etc.).

8. Record site measurements, field instrumentation used and identification
number, equipment calibration and use, sample collection equipment,
calculations, and field measurements (water levels, free product thickness
measurements, pH, and other).

9. All entries should be made in black pen. No erasures are permitted.
Incorrect entries should be crossed out with a single strike mark, and
should be initialized by person making the correction.

10. At the completion of entries, the logbook must be signed at the bottom
of each page by the author.

11. All photographic documentation must be logged into the logbook
following procedures outlined in SOP No. 13.

V. ATTACHMENTS

None.
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SOP No. 14 COMBUSTIBLE GAS INDICATOR
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SOP NO. .14: COMBUSTIBLE GAS INDICATOR (LEL, Meter, Explosimeter)

L PURPOSE

To provide general description of use and limitations of the combustible gas indicators.

n. SCOPE
A general description of the unit is presented. For a detailed discussion, refer to
appropriate manuals.

A combustible gas indicator, also known as CGI, explosimeter, LEL, LEL/02 (if
combined with an oxygen detector.

Operations manual

Calibration gas (75% pentane, 15% oxygen in air)

IV. PROCEDURES AND GUIDELINES

A. GENERAL

A combustible gas indicator measures the lowest, concentration of vapors that
can explode or burn in the presence of sufficient oxygen and a source of
ignition. The indicator response is in percent of the lower explosive limit
("LEL"). Scale range is 0% to 100%.

B. CALIBRATION AND USE

Unit must be calibrated prior to initial daily use and a minimum of once during
each 4 hours of use. Calibration is typically done with a 75% pentane, 15%
oxygen standard in air, however methane and hexane standards are also
available. For a detailed description of calibration and use of the particular
type(s) and brand(s) of unit onsite, refer to the operation manual(s).

C. CAUTIONS AND LIMITATIONS

The combustion gas indicator cannot be used to assess the toxicity of an
environment.

These units are not designed to function in oxygen rich or oxygen
deficient environments (greater than 25% or less than 19.5%).

"NJK164/047R164.DOC .' . 1 A R 3 U 0 8 7 9



SOP-NO. 14

Therefore, they should not be used in confined spaces where the oxygen
concentration may potentially fall beyond this range. An LEL/02 or a
separate oxygen meter will be used in such environments.

The instruments have a tolerance range of +/- 40%.

The combustion gas indicator's sensitivity will be adversely affected by the
presence of leaded gasoline vapors, filming acids, silicones, and silicates.

V. ATTACHMENTS

Explosimeter Calibration Sheet

VL KEY CHECKS AND ITEMS

Calibrate often.
Know and respect limitations.

* . Follow the site safety plan.

VH. PREVENTIVE MAINTENANCE

Refer to the operation manual for maintenance program.
Keep extra batteries on hand or charged at all times.
Be careful not to suck water into the probe while sampling.
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SOP NO..14

Instrument Readings
Analyst Uncalibrated Calibrated

Date Time Initials @,75% Pentane @75% Pentane Comments
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SOP No. 15 Soil Boring Log Guidelines
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SOIL BORING LOG GUIDELINE

SOIL BORING LOG POLICY

This soil boring guideline will be. used for all CH2M HILL
projects in which soil boring techniques are used during
gee-technical field exploration. The purpose of the guide-
line is to assist CH2M HILL staff in accurately recording
and presenting all field data that are necessary to suffi-
ciently describe, label, and package recovered soil samples
in a consistent manner. The guideline establishes the
TnT'.rv?rmvn kinds of information that must be recorded in the
field. co adequately characterize recovered soil samples*'

Because each of our projects is unique and because job re-
quirements can vary widely, the m-inT™?™ standards presented
in this guideline may need to be supplemented with addi-
tional technical descriptions or field test results. Hew-
ever, all sail boring field logs, regardless of special -
project circumstances, must include information addressed in
this guideline to achieve Tm'rnTTnrm acceptable standards re-
uired b CH2H HILL.

All CH2M Him staff members are encouraged to present their
suggestions for clarification or improvements to this guide-
line. Please submit all suggestions or comments in writing
to the Geotechnical Discipline Group Director.

RECORDING SOIL BORING FIELD DATA

CH2M HILL Standard Form D15SS, the Soil Bering Log form,
will be used on all CH2M HILL projects for field logging
{see Figure 1)., Adherence to a standard format for record-
ing data will help streamline our project efforts and ensure
a consistent presentation of factual subsurface data. All
heading _ information must be completely filled out on each
log sheet used, and all technical items in each column must
be addressed in the field.

The boring log should be completed in the field according to
the attached instructions. Forms should be filled out neatly
and completely. Laboratory testing, if required, should be
initiated immediately after completion of the field work.
Field classifications of samples should be checked against
the laboratory test results, and corrections should be noted,
initialed, and dated on the field log.

INSTRUCTIONS FOR' COMPLETING SOIL BORING LOG, FORM D1586

Form D1536 is a standard CH2M EILL form that is available in
'weatherproof paper from all regional form distributors.
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Following are instructions for completing the1 log forms in
the field. See Figure 2 for an example of a field log com-
pleted according to the instructions.

Field personnel should review logs on completion for accu-
racy, clarity, and thoroughness of detail. Samples should
also be checked to see that information is correctly re-
corded on both jar lids and labels and on the,log sheets,

If any changes to the soil classification are made on the
log forms after completion .of the field work, they should be
done in red, then initialed, and dated.

Heading Inf oraration

Project Number. Use standard region code, contract I.D.
(5-digit) , and point number designated for field exploration
or geotechnical services*.

Boring Number. Enter the boring number. A numbering system
should be chosen that does not conflict with information-
recorded for previous exploratory work done at the site.
Number the' sheets consecutively for each boring. If rock
core log sheets are also used, continue the consecutive num-
bering .

Project. Fill in the name of the project or client.

Location. If stationing, coordinates, mileposts, or similar
projecr layout information is available, indicate the posi-
tion of the boring with respect to that system, using modi-
fiers such as "approximate" or "estimated" as appropriate.
If this information is not available, identify the client
facility (e.g., Richland STP, center of Clarifier No. 2
site) or the town and state. »'
Elevation. . Enter the elevation. If it is estimated from a
topographic map, or if it is' roughly determined using a hand
level, use the modifier "approximate." If the elevations
are to be surveyed later, or if the elevation is unknown,
enter this information.

Drilling Contractor. Enter the name of the drilling company
and the city and state where the company is based.

Drilling Method and Equipment, identify the bit size and
type, drilling fluid (e.g., mud. Revert) , and method of
drilling (e.g./ rotary, hollow-stem auger, air track).
Information on the drilling equipment (e.g., CHE 55, Mobile
B61) should also be entered here,.

Water Level and Date. Enter the depth at which groundwater
is first encountered. If frequent water measurements are
taken, the information should be recorded in the Comments
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column. If water is not encountered during drilling, or
could not be detected because of the drilling method, this
information should be noted. Generally, water levels should
be measured each morning before resuming drilling and at the
completion of each boring. Record date and time of day (for
tides, river stage, etc.) of each water level measurement.

Date of Start and Finish. Enter the dates the boring was
begun and completed. Time of day may be added if several
borings are performed on the same day.

Logger. Enter the first initial and .full last name.

Technical Data

.Depth Below Surface. Use a depth scale that is appropriate
for the sample spacing and for the complexity of subsurface
•conditions.

Sample Interval. .Draw horizontal lines at the top and bot-
tom depth of each sample interval. These lines should
extend to the soil description column. For a very short
sample interval, the bottom line can be lowered after the
interval column to provide room for writing the information
(see Figure. 2). Enter the depth at the top and bottom of

.the sample interval.

Sample Type and Number. Enter the sample type and number.
For-instance, SI = split spoon, first sample. Number sam-
ples consecutively regardless of type. Enter a sample
number even if no material was recovered in tha sampler.

Sample Recovery. Enter the length to the nearest tenth of a
foot of soil sample recovered from the sampler.

Standard Penetration Test Results. In this column• enter the
number of to lows required for each 6 inches of sampler pene-
tration and the "N" value, which is the sum of the blows in
the last, two 6-inch penetration intervals. A typical stan-
dard penetration test involving successive blow counts of 2,
3, and 4 would be recorded as 2-3-4 and (7). The standard
penetration test will be terminated if the sampler encoun-
ters refusal. Refusal is a penetration of more than1
6 inches but less than 12 inches with a blow count of 100,
or a penetration of less than 6 inches with a blow count of
50. A partial penetration of 50 blows for 4 inches is re-
corded as 50/4".

Soil Description. The soil classification should follow the
format described in the section below entitled "Field Class-
ification of Soil."

Symbolic Log. This column is usually omitted during field- .
work.

PD253.016.5 5 _ ,^o n n- aR3U0889
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soil types in a bedded deposit, can be obtained only in the .
field. Corrections and additions to the field classifica-
tion can be provided, when necessary, by laboratory testing
of the soil samples.

Soil descriptions should be precise and comprehensive with-
out being verbose. The correct overall impression of the
soil should not be distorted by excessive emphasis on in-
signxticant details. In general, similarities between con-
secutive samples should be stressed rather than differences.

Soil descriptions shall be recorded in the Soil Description
column for every soil sample collected. The 'format and order
for soil descriptions should be:

1. Soil name (synonymous with ASTM D 2487-85 Group
Kama} with appropriate modifiers

2. Color

3. Moisture content

4. Relative density or consistency

5. Soil structure or mineralogy

6. Group symbol

This order follows, in general, the format described in ASTM
D 2488-84. Examples of soil descriptions are provided in
Table 1.

Soil Kama

The basic name of a soil shall be identical to the ASTM
D 2487-85 Group Name based on visual estimates of gradation
and plasticity.. The soil name should be capitalized. The
only acceptable soil names are those listed in Figures 3 and
4, which are trom ASTM D 2487-85.

Examples of acceptable soil names are illustrated by the
following: . - .

A soil sample is visually estimated to contain 15
percent gravel, 5b percent sand, 30 percent fines
(passing No. 200 sieve). The fines are estimated as
either low or highly plastic silt. This sample is
SILTY SAND WITH GRAVEL, with a Group Symbol of (SM) .

Another soil sample has the following visual estimate:
10 percent gravel, 30 percent sand, and 60 percent
fines (passing the No. 200 sieve). The fines are
estimated as low plastic silt. This sample is SANDY
SILT. The gravel portion is not included in the soil

PD253.Q1S.9 9
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Table 1 .
EXAMPLE SOIL DESCRIPTIONS

POORLY GRADED SAND, fine, well-rounded, light brown, moist, loose (SP)

FAT CLAY, dark gray, moist, stiff (CH)

SILT, light greenish gray, wet, very loose, some mica, lacustrine (ML)

• SAND WITH GRAVEL, subangular gravel to 0.6 inches max,
reddish brown, moist, dense, (SW)

BOQRLY GRADED SAND WITH SILT, white, wet, medium dense (SP-SM)

ORGANIC SILT WITH SAND, dark brown to black, wet, firm to stiff but"
spongy undisturbed , becomes soft and sticky when remolded , many fine
roots, trace of mica (OH)

.SILTY GRAVEL WITH SAND, subrounded gravel to 1,2 inches max, brownish
red, moist, very dense, (QO

INTERLAYERED SILT (60 percent) AND CLAY (40 percent): SILT WITH SAND,'
nonplastic, sudden reaction to shaking, medium greenish gray, layers
mostly 1.5 to 8.3 inches thick; CLAY, dark gray, firm and brittle
undisturbed, becomes very soft and sticky when remolded, layers 0.2 to
1,2 inches thick (ML and CH)

SILTY SAND WITH GRAVEL, weak gravel to 1.0 inches max, light yellowish
brown, compact, moist, very few small particles of coal, fill (SH)

SANDY' ELASTIC SILT, very light gray to white, wet, stiff, weak
calcareous- cementation, (2*H) . .

SILTY CLAY WITH SAND, dark brownish gray, moist, stiff (ML-CL)

WELL-GRADED GRAVEL WITH SILT, rounded gravel to 1.0 inches max, brown,
moist, very dense (GW-GM)

PDF253.021.1 ' 10 AR3U0893



name because the gravel portion wz.s estimated as less
than 15 percent. The Group Symbol is (ML) .

The gradation of coarse-grained soil (more **fr*n 50 percent
retained on No. 200 sieve) is included _ in the specific soil
name in accordance with ASTM D 2487-85. There is no need to
further document the gradation. However, the maximum size
and angularity or roundedness of gravel and sand-sized
particles should be recorded. For fine-grained soil (50
percent or more passing the No. 200 sieve) , the name is
modified by the appropriate plasticity/ elasticity term in
accordance with ASTM D2487-85.

*
Intarlayered soil should each be described starting with the
predominant type. An introductory name should be used such
as "Interlayered Sand and Silt." Also, the relative
proportion of each soil type should be indicated (see
Table 1 for example) .

Where helpful, the evaluation of plasticity/ elasticity can -
be justified by describing results from any of the visual-
manual procedures for identity ing fine— grained soils, such
as reaction to shaking, toughness of a soil thread, or dry
strength as described in ASTM D 2488-84.

Color

The basic color of a soil, such as brown, gray, or red,
shall be gxven. The color term can be modified, if neces-
sary, by adjectives such as light, dark, or mottled. The
color description should be kept simpls and should not
emphasize unimportant color aspects or shades.

Moisture Content

The deg^ree of moisture present in a soil sample should, be
defined as dry, moist, or wet. Moisture content can be
estimated as .follows:

Dry . Requires addition of . considerable moisture to
. obtain optimum moisture content

Moist Near optimum moisture content

Wet Requires drying to obtain optimum moisture
content

Relative Density or Consistency

Relative density of a coarse-grained (cohesionless) soil is
based on N-values (ASTM D 1586-84). If the presence of
large gravel or disturbance of the sample makes determina-
tion of the in situ relative density or consistency

PD253.'01S.10 11
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•difficult, then this item should be left out ot the descrip-
tion and explained in the Comments column of the soil boring

Consistency of fine-grained (cohesive) soil is properly
based oil results of pocket penetrometer or torvane" results..
In the absence of this information, consistency can be esti-
mated from N-values. Relationships for determining relative
density or consistency of ' soil samples are given in Tables 2
and 3 .

Soil Structure or Mineralogy

Discontinuities and inclusions are important and should be
described. Such features include joints or fissures, 'slick-
en'sides, bedding or laminations, veins, root holes, and wood
debris.
*
Significant mineralogical information should be noted. Ce-
mentation, abundant mica, or unusual mineralogy should be
described, as well as other information such as organic
debris or odor.

Residual soils have characteristics of both rock and soil
and can be difficult to- classify. Relict rock structure
should be described and the parent rock identified if pos-
sible.

Group Symbol

Each soil description is concluded with the appropriate
group symbol trom ASTM D 2487-85 (see Figures 3 and 4) . The
group symbol should be placed in parentheses at the end of
the description .to indicate that the classification has been
estimated.

In accordance with ASTM D 2488-84, dual symbols (e.g., GP-GM
or SW-SC) can. be used to indicate that a soil is estimated
to have between 5 and 12 percent fines. Borderline symbols
(e.g., GM/SM or SW/SP) can be used to indicate that a soil
sample has been identified as having properties that do not
distinctly place the soil into a specific group. Generally/
the group name assigned .to a soil with a borderline symbol
should be the group name for the first symbol. The use of ,a
borderline symbol should not be used indiscriminately. Every
effort should be made to first place the soil into a single
group .

STANDARD PENETRATION TEST PROCEDURES

Standard Penetration Tests (SPT) ara conducted to obtain a
measure of the resistance of the soil to penetration of the
sampler and to recover a disturbed soil sample. Standard
Penetration Tests should be conducted in accordance with
ASTM. D 1586-84, Penetration Test and Split Barrel Sampling
of Soils.

AR300895
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--.___ Table 2
RELATIVE DENSITY 0? CQARSE-GRAIHm SOIL

(Developed from Sowers, 1979)

Blows/Ft

0-4

5-10

11-30

31-50

>50

Blows /Ft

Relative
Density • Field Test

Very loose Easily penetrated with %-in. steel rod
by n̂ ^̂ t

Loose Easily penetrated with %-in. steel rod
by hand

Medium Easily penetrated with V-in. steel rod
with 5-lb. hammer

Dense Penetrated a foot with ̂ in. • steel rod
with 5-lb. hammer

Very dense Penetrated only a few inches with V-in.
rod driven with 5-lb. hammer

Table 3
CONSISTENCY OF FINE-GRAINED SOIL
-(Developed from Sowers, 1979)

Pocket
Penetrometer Torvane

Consistency (TSF1 (TS?) Field Test

pushed

pushed

driven

driven

steel

<2 Very soft <0.25 <0.12 Easily penetrated several
inches by fist

2-4 Soft 0.25-0.50 0.12-0.25 Easily penetrated several
_ . inches by thumb

5-S Firs O.SO-1.0 0.25-0.5 Can be penetrated several
inches by thumb with mod-
'erate effort

9-1S Stiff 1.0-2.0 0.5-1.0 Readily indented by thumb
but penetrated only with

• . great effort

16-30 Very stiff 2.0-4.0 1.0-2.0 Readily indented by'thumb-
nail

>30 Hard >4.0 >2.0 Indented with difficulty by
thumbnail

2D253.C22 13
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Equipment and Calibration

Before starting the testing, the necessary equipment should
be inspected for compliance with the requirements of ASTM
D 1536-84. The split-barrel sampler should measure 2 inches
O.D., with 1-3/8 inches I.D., and should have a split tube
at least Iff inches long. The dimensions should conform with
those indicated on Figure 1, of ASTM D 1586-84. The minimum
size sampler rod allowed is "A" rod (1-5/3 inches O.D.). A
stiffer rod, such as "N" rod (2-5/3 inches O.D.), is
required for depths greater than 50 feet. The drive weight
assembly should consist of a 140-pound hammer weight, a
drive head, and a hammer guide that permits a tree fall of
30 inches.

Procedures

Standard Penetration Tests should be conducted at every
change of strata or, within a continuous stratum, at inter-
vals not exceeding 5 feet. Beiore driving the split-barrel
sampler, all loose and foreign material should be removed
from the bottom of the borehole. It may be helpful to mea-
sure the rod "stickup" to ensure that the sampler is being
driven from 'the bottom of the borehole. The Standard Pene-
tration Test should be performed by driving a, standard
split-barrel sampler 18 inches into undisturbed soil at the
bottom of the borehole by a 140-pound guided hammer or ram,
falling freely from a height of 30 inches.

The number of blows required to drive the sampler for three
6-inch intervals, for a total of 18 inches, should be ob-
served and recorded on the soil boring log. The sum of the
number of blows required to drive the sampler the second and
third 6-inch intervals is considered the .Standard Penetra-
tion Resistance (N) or the "blow-count." It the sampler is
driven less than 18 inches, but more than 1 foot, the
penetration resistance (N), is that for the last 1 foot of
penetration. If less than 1 foot is penetrated, the log
shall state the number of blows and the traction of 1 foot
penetrated. If possible, the field logger should observe
the sampler being driven and count the blows for each sample
attempt. -

General Considerations

The following comments and suggestions should be considered
when performing Standard Penetration Testing:

1. The borehole should be cleaned out before every sample
attempt. Because a minor amount ot caving can be
expected, the borehole can be considered to be ade-
quately cleaned if no more than 4 inches of loose or

• foreign material has collected at the bottom of the
borehole. A greater amount of caving is sufficient
cause to require the hole to be cleaned again.

PD253.016.14 14 AR3QQ897



2. The ball check valve in the split-barrel sampler should
be cleaned and working properly for each sample. Bent, .
chipped, or damaged shoes should be replaced. The split-
barrel halves should not be warped. In case of zero
sample recovery (i.e., if the sample is lost during
first attempt) , a spring catcher should be used during
subsequent attempts to facilitate recovery..

3. During SPT sampling, it is important that all rod
connections be tight and that the hammer guide be con-
nected securely to the drill rods. If the hammer guide
connection becomes loose, much of .the hammer energy may
be lost because of deflection of the hammer coupling.
The lifting rope should not rub against the mast. Each
hammer fall should be 30 inches.

4. During SPT sampling, it is important that the drill
rods be positioned at the center of the drill hole.
This is necessary to preclude the development of fric-
tion between drill rods andL the walls of "the boreiiole
or casing.

5. If the hammer weight is raised by means pi a cathead,
generally two wraps on the cathead should be used. The
optimum number of wraps .will vary with the condition of
the rope and cathead and the weather. Most impor-
tantly, the driller should exercise care to prevent
friction of the rope on the cathead during the fall of
the hammer.

6. Occasionally, nonstandard procedures or equipment are
used for obtaining samples (such as 3-inch O.D. split-
barrel samplers, or 300-pound hammers). Any nonstan-
dard practice should be described on the boring log
form. Also, the blow counts should be clearly marked
as not " conforming to SPT values.

SAMPLE 'LABELING AND PACKAGING
The samples recovered from the borehole are an important
part of the baring record and must be properly packaged
and labeled. Samples that are improperly or inadequately
labeled are useless. The following description outlines the

requirements for packaging and labeling of samples.

Disturbed samples should be placed in jars that are marked
both on the jar lid and on a label on the side of the jar,
Standard CH2M HILL jar labels are available (Form No. 131,
Soil Sample Labels) for this purpose. The following infor-
mation should be clearly marked on the jars: job number,
baring number/ sample number, sample depth, blow counts,
sample recovery, and date. Use an indelible marker or a
metal scriber on the jar lid. If moisture content tests are
anticipated, jar samples should be tightly sealed, then sent

AR300898



to the laboratory and the testing initiated as soon as
possible; testing should occur within one week. See Figure
5 for labeling details.

Boxes containing the jars should be labeled on top and on
one end with the following information: job name/ job
number/ boring number/ sample numbers and sample depths/
date, and name. It is helpful to start a new box for each
new boring if the boxes are at least one-half full.

FIELD EQUIPMENT CHECKLIST

Table 4 lists equipment and supplies that are necessary or
useful for soil boring exploration.

NJR47/032BR47.50 16 AR3UG899
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Table 4
FIELD EQUIPMENT CHECKLIST FOR SOIL BORING LOGGING

Siting . . . . . . . - . " . ----- -

•__Lath, flagging, and orange spray paint
m__Lumber crayon
__100-foot tape
___Brunton or Silva compass

Logging Equipment.

__Soil Boring Guideline
'__̂ Clipboard
__Form D1586 on all-weather paper
__Pens/pencils

Engineer' s pocket tape measure with tape lock
•__Field notebook on all-weather paper
__Squirt bottle with water

Spatula
__HCL/ 10 percent solution

Sampling and Packaging

Jars with lids and labels (Form 1131)
__Shelby tubes and plastic end caps
__Airtight tape (e.g./ electrical)
__Newspaper

Wax, stove-, melting pot, and matches
__Indelible fine felt-tipped markers (e.g., "Sharpie"

. brand) _ •

Test Equipment

__Pocket penetrometer
__Torvane

• Well sounder

Other

__Camera, film
' Hand lens . . . . . . . .
Rag'5

__jEar protectors
__Screwdrivers
__Hard hat
__Sunscreen .

Insect repellent

PD253.01S.1S 18
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Designation: D 158S - 84 (Reapproved 1992)€1

Standard Test Method for ^
Penetration Test and Split-Barrel Sampling of Soils1
This sttadird b arnef! aadcf the fiied daiynanna D 1516; die munber umncdiudy fpEowinj cbe dssgutisc iadicitss the ytir of

L idbsaloa ot; hx the cue of reriiiaiu tbe yev oTljA inriixio&
lepcilon (f)|ad:aUQ2aedittniie±aofeniioetltttatxevis8sori

T3iii asnefejtf kss beat azprevatfir uxf AJ- oftndcr tftfte Dfpavntnt tf&tfaw. Catauii At DOD Index of Speetfcaowu ovt

"Nan— Sditcgiil ctmpa wese nude tfaraajbogt Oaobg 199Z

1. Scop* ' • hammer, hammer fen guide, the anvil, and any hamror
1.1 This test method describes the pixxadnre, generally dropsystem, ^ „-,---...

known as the Standard Penetration Test (SFT), for driving a 3-1-5 Mtnmer— that pomon of the dnve-weight assembly
split-band sampler to obtain a representative soil sample consisting of the 140 ± 2 Ib (63.5 i 1 kg) impact weight
and* measure of the resistance of the soil to penetration of* **«& B successively lifted and, dropped to provide the
the sampler. energy that accomplishes the sampling and penetration.

L2 This' standard does not purport to address all pf the 3-1-fi k&nrner drop system— that portion of the drive-
sqfcty problems, ff any, associated with its use. It is tke *»£& assembly by which the operator accomplishes the
rapons&ility of the user of this standard to establish appro Ma8 ^ topping Of the hammer to produce the blow.
priate safety and health practices and determine the applies- 3-1-7 hammer fall guide— that part of the drive-wraght
b'dity of re&daory limitations prior to use. For a speciSc assembly used to guide the fafl of the hammer.
precautionary statement, see 5.4.1. . 3*1-8 #-«/«*— the blowcount reprtsentatian of the pene-
1J The values stated in inch-pound units are to be tranon rcastance of the soil The lvalue, reported in blows

regarded as the sondard. "- * • ' per foot, equals the sum of the number of blows required to
drive the sampler over the depth interval of 6 to 18 in. (150

• . to 450 mm) (see 7.3). ; '
Z .JUferenced Documents . H.9 /Ly_-jlc number of blows -obtained from each of
' " 2.1 ASTM Standards: '"' &fi 6-in. (150-mm) intervals of sampler penetration (see 7.3).
'D2487 Test Method for OassiScatian of'Soils for-Engi- 3-L1° *»«&*: °f T°PC mm5--the total contact angle

neering Purposes2 . between the rope and the. cathead at the beginning of the
D 2488 Practice for Description and Identificanon of Soils operator's rope slackening to drop the ;haminert divided by

'-•: (Visual-Manual Procedure)2 •" ' ' " 360* (see Fig. i). _ .. ; f
D4220 Practices for Preserving' and' Transporting Soil ^ sampling n̂ -roô thai ̂connect the dnve-weight

**" Sampleŝ  - - ~" T- '' assembly to the sampler. Drill rods ,3X6 often used for mis
T>4633 Test Method' for Stress Wave Energy- Measure- P̂ xae. - ' ̂  .'-. _ ; :
' mcntforDyiiimcPer̂ DmeterTesthigSysteir̂  ' 3.1.12 OT-aborevtauon for Standard Per̂ anon Test,

. ... . __ .- a term by which engineers commonly refer to this method.

3. Terminology' * . ----- - -• **
3,1 Descriptions of Terms Specie to This Standard 4* Ŝ 0""* "̂  u*

' ,3,1.1 anvil— that portion of tne drive-weight assembly ^ This test memod provides a soil sample for identzSca-
which the hammer striias and trough which the hammer tion purposes and for laboratory.' tests appropriate for soil
energy passes into the drill rods. obtained from a sampler that may produce large shear strain

3.1.2 cathead— 4ht rotating drum or windlass m the disturbance b the sample. • - .
rop̂ cathead lift system around which the operator wraps a 4̂  This test method is used extensively in a great variety
rope to lift and drop the hammer by successively tjgfoMfrg of gecttchnicai exploration projects. Many local -correlations
tnd loosening the rope turns around the drum. * - **& ŵ r published correlations which relate SPT blow-

3.13 drill rods— rods used to transmit downward force coont, <* tf-vaiue, and the engineering behavior, of eartfa-
«nd torque, to the drffi bit while drilling & borehole. vote and foundations are available. - . >,

3.1.4 drive-weight assembly — a device consisting, of the :. •
- ________ , 5. Apparatus * • •

5.1 Drifting Equipment — Any drilling equipment that
ropoioibtUty of Sub»mmiaee DIL02 on SimpRng nd provides at the time of sampling a suitably dean open hole

Ŝ"fL WB-1. v ., „„ _. . before msertion of the sampler and ensures that the penetra-, 19W. Poblabed November 19S4. OmwiIIy .. f _ . .* . j-_ _i_ j _ i v «i_^ ._nD t5K-«raj74). ̂^ ^̂  »t is performed on undaturbed soil shaH be acceptable.
- - . * The following pieces of equipment have proven to be
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•Rope

(a) couitarclodnviM rotation
„ . jpprnxfenatafjr Hft tum

'••"V* A- \>n$\1
•

A
Operator hare •

,. ; -(a) 'dackwiM rotation
-• .. _.. . . . . appraamataiy 2% turns .. . _.. .. Section B-B

. RO. -1 D«finmon» of-the Numb«r of Ropa Tum» and tha Angit for {•) Courrtaretochwit* Rotation and (b) Oodcwia* Rotation of tht
.- V . ' " • v-: ' • • * Cathaad

suitable for advancing' a borehole in some subsurface condi- NOTE l— Recant research znd ccmpaiatrve t̂ ig fndiraf̂  the type
tians. • * ' • • • *--.*»*' I ' . - ' • . rod used, wuh stiffiiesi nngnig from "A" size rod to rN" size rod, win
S.U&az.Choppmg, and fishtail Sits, Itt fa 63 UL "* ^ * ̂^ «*« m ̂  ̂ -viiua to depths of at least 100

(162 mm) and greater than 22 m. (56 mm) in di.ameter may
be used "in coirjuctian with open-hole rotary drilling or 5P Split-Sorrel Sampler— The sampler shall be -con-
castne-«dvgg<?pn?it ̂"̂ '̂ g methods. To avoid disturbance stnicted with the dimensions indicated in fig. 2. The driving
of the underlying soil, bottom discharge bits are not per- ^ anafl ̂  -̂  hardened steel and -shall be replaced or
mted; only side discharge;'bits are permitted. repaired when it becomes dented or distorted. The use of
5-U Roller-Cone Ml* less than 6J in, (162 mm) and ^ .to P10̂ 4 «"«"« ̂  <£n«cr. of 1% in. .(35

methods if the driffiTtg fluid discharge u ' - ̂  *"""
* "

5.U Holloŵ tem Continuous Flight Avg#s, with or ^̂  2"̂ J5f̂  ̂fl̂!316 '? ̂  "5?* ** jviv>lufil.... 1 _ ... __ ,, __ 1 i A .Jlr̂ L nay mcease betwten 10 to 30 % when laieis are used.without a- -center bit assembly, -may be used to drill the ..
boring. The.inside diameter of the hoflow-stein ̂grn ihaE ^ Drive-Weight Assembly: .
be less than 6.5 in. (152 mm) and greater than 22 in. (56 **UF™r"ld f̂ TPe ha?,m?r. ĵ  T̂ * 14°-njni •.-'-• . ± 2 Ib (63.5 ± i kg) and shall be i solid rigid metallic mass.
5.1.4 Solid, Continuous Flight, Bucket and Hand Augers, ?* haninier̂ strto the anvil and mate steel on steel

' ' ^̂ Ŵ lâ Âhaî f̂̂ Pe?2̂

samphns- . - - A , , ... j L « t_ assembly with an mtemal anvil is encouraged.- 52 Sampling Rods— Hush-joint steel dniZ rods shaD be ^
used to connect the spiit-barrd sampler to the drive-weight S? 3-ft b ̂«ed ttat tbe ta« fiffl iite be peBnaneadyi ..- , • « ' •_; >. • j L. n L. "^- * mariced to diblg toe opcmoc or uispecci to judge toe nasuner dropL i -, assemhfy. The sampluig rod shaH have a suffaess (moment ^^_ . K J^^ ^ :

•'!: of inertia) equal to or greater than that of paralld wafl *A" -,. „ ' rt *-._• « _t_ ^ ^
rod (a steeTrod'. which has an outside diameter of m in. *M ?arnmer Dro? ̂m-IÛ ê athead, tep,

• -j j- _* *it/ • «B * \ ' 'an made diameter ofl-/.m.(28J mm). .
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"~" ROLLPiN

. in.
diamater-j

A - 1.0 to 24 fa. (2S to M men)
• « 1&.0 to 3aO in. {Q.457 n 0.762 mj
C - 1J37SS 0.005 K 134.83s 0.13 mrr̂
D - 140 ± OJH - 0.00 K (3S.1 * U - 0^ n»4
E - 0.10 £ 0.02 h. (2̂4 s 0̂ 5 mm) '

1S.Q* to 23̂ * ' ' . . . -
K(3Snini)V»ib»(ijntttarso£5xrT»in̂

or plastic rattrm may b« ucaa ta main sol aaoiplaa. . _ -

RG. 2 Spttl-BarraJ Samptor
/ * " . * * . - _ • r *

the sampler while re-engaging and lifting the hammer. . may not be advanced below .the ggmpTmg elevation prior to
5.5 Accessory Equipment — Accessories such .as labels', sampling. Advancing a boring with bottom discharge bits is

sample containers, data sheets, and groundwater level mea- not permissible. It is not permissible to advance the boring
soring devices shall be provided in accordance with the for subsequent insertion of the. sampler, solely by means of
requirements of the project and' other ASTM sandards. previous sampling with the SPT yrtrpiw. • '

6.4 The drilling fluid level within the boring or hoUow-
6. Drilling Procedure * . slci1 aussrs shall be .mmntaiTHrrl .at of above 'the hi situ
,,—.,. i _ t l t _ j j- ___ *.«, * __ •* groundwater level at an times during driHi-ng, removal of drill6.1 The boring shajl be advanced incrementaliy to permit Jlĵ  j -j—-!!-., - • .

intermittent or continiious sampling. Test •intervals and ^̂  P &•
locations are normaEy stipulated by the project engineer or • - * ", • - -=
geologist. Typically, the intervals selected are 5 ft (LS mm) "• Sampling and Tesnng Procednre
or less in homogeneous strata with test and sampling 7.1 After the boring has .been advanced to the desired
locations at every change of strata. : sampling elevation and excessive cuttings have been re-
.62 Any drilling procedure that provides a suitably clean moved, prepare for the test with the following sequence of

and stable hole before insertion of the sampler and assures operations.
that the penetration test is performed on essentially undis- 7,1.1 Attach the split-barrel sampler to the sampling rods
tuxbed soil shaH be acceptable. Bach of the following and lower into the borehole. Do sot allow the sampler to
procedures have proven to be acceptable for some subsurface drop onto the soil to be sampled
conditions. The subsurface conditions anticipated should be 7.1.2 Position the hammer above and gtt̂ r̂  the anvil to
considered when selecting the dnflnig method to be used. the top of the sampling rods. This may be done before the
6.Z1 Open-hole rotary drilling method. sampling rods and sampler are lowered into the borehole.
6.Z2 Continuous flight hollow-stern auger method. 7.1.3 Rest the dead weight of the sampler, rods, anvil, and
6.2.3 Wash boring method. drive weight on the bottom of the boring and apply a goring
&Z4 Continuous flight solid sugsr method. blow. If excessive cuttings are encountered at the bottom of
6J Several drilling methods produce unacceptable the boring, remove the sampler and sampling rods from the

borings. The process of jerring through an open tube sampler boring and remove the cuttings,
and men sampling when the desired depth is reached shafl 7.1.4 Mark the drifl rods in three successive 6-in. (0.15-m)
not be permitted. The continuous flight solid auger method increments so thai the advance of the sampler under the
shafl not be used for advancing the baring below a water impact of the hammer can be eas&y observed for each 6-in,
table or below the upper confining bed of a confined (0.15-m) increment.
non-cohesive stratum that is under anesian pressure. Casing 7.2 Drive the sampler with blows from the 1404b (63.5-
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ka) hammer and count the number of blows .applied in each stratification. Seal each container tp prevent evaporatioi
6-in. (0.15-m) increment until one of the following occurs: soil moisture. Affix labels to the containers bearing

7.2.1 A total of 50 blows have been applied during any designation, boring number, sample •• depth, and the b
one of the three 6-in. (0,15-na) increments described in 7.1.4. count per 6-in. (0.15-m) increscent. Protect the sanr
7̂ 2 A total of 1,00 blows have been applied. against extreme temperatare cĥ ges. If there is a soil cba
123 There is no observed advance of the sampler during within the sampler; make a jar for ̂rh stratum and not*

the application of 10 successive blows of the hammer. • • . location in the sampler barrel; "- ' -
7.2.4 The sampler is advanced the complete IS in. (0.45 ' '

m) without the fimTring blow counts occurring as. described S. Report • " .. "
o- -rvi • j «• *.* • -8-1 Drilling information shall be recorded in the field .7.3 Recĉ  the immber of blew reô ired to effect each 6 ^ shaU indude^e Mowing: - "w.«™n«a.

m. (0,15 m) of penetration or fraction thereof The first 6 in. lu Namc ̂3 k̂ on Of job " '
is considertd to be a seating drive. The sum of the number of « ij Namesofcrew

S.1J Type and maki of driumgmachinetermed the, "standard penetration resistance," or me 8M Weather conditions,
"^̂ ^ i*.™««ni«o™vTO»™i*^iu.wm|i 8.U Date and time of start and finish of boring.

as permitted *72.l 722,0! 7.2.3, the number of blows 1L6 ĵ g flumbfir ̂  location (̂ 7£d
per each complete 6-m, (0.15-m) increment and per each 0̂  if available and applicable)
partial increment shall be recorded on the- bonng log. For 8>K7 Surikcc elevation, if available
partial incrementt, the depth of penetration shall be reported m Memod Of advancing and deaning the boring,
to the nearest I in. (25 mm), in addraon to the number of g t 9 M-thod of keeping boring open • '
blows. If the sampler advances below the bottom of me ,̂0 D̂  of ̂^̂  sur&ce and iiflina denth at -
*m̂ tê **&mdtê tpat***afr tedtv^loarida^^^^tridmvfc
of the drill rods plus the static weight of the hammer, tins reading or notation was made, ' ' •
information should be noted on the boring log. . lu { L̂ ^ Of strata changes,
7.4 The raising and dropping of the 140-lb (63.5-kg) 8>U2 size of casing, amtlTof cased portion of bormt

hammer shaU be accomplished using either of the following g|U3 5̂ ^ d̂ method of driving sampler
two methods: . ; . . 8.1.14 Type sampler and length and inside diameter

7.4.1 By using, a tnp, automatic, or semi-automatic barrel (note use of liners),
hammer drop̂  system whicĥ lifbs the 140-lb (63.5-kg) 8.U5 Size, type, and section length of me sampHngro^hammer and auows it to drop 30 ± 1.0 in. (0.76 m ± 25 mm) - -~"̂ u* iu

7.4.2 By using a cathead to pull a rope attached to the 8̂  Data obtained for each sample shaU be recorded in ̂
hammer. When me cathead and rope method is used the field ̂  5M indude ̂  Mowing: ' •
system ana-operation̂ shall̂ conform w the following: g^ 5̂ .̂  depth ̂  ff u^^ ^ ̂  te b

•j 7,4.2.1 The cathead shall be essentially free of rust, ofl, or 8JL2 Description of soil
\. grease and have a diameter in the range of 6 to 10 in. (150 to 8,2J Str2U ̂5.5 „&& ^̂
I - 250 mm). . . . , , . J . . 8.2.4 Sampkr penetration and recovery lengths, and
i 7̂ -2̂  The cathead should be operated at a minimum. ĝ j Numoer of b3ows p̂  5.̂  (o.i5:m) or parJ
j.- .speed of rotation of 100 RFM, or the approximate speed of increment
] - rotation shall be reported on the boring log. •
ji 7.4.2.3 No more than 2'A rope turns on the cathead may 9. Precision and Bias
tj be used during the performance of the penetration test, as V. «_ . - ,-j _^- f ...i • shown in He. 1 '-1 Precision—A valid estimate of test precision has &
;[,, * . * been, determined because it is too costly to conduct ti
jj!- NOTE 4—The opentor should generally use dtner 1% or 2% rope necessary inter-laboratory (field) tests, Subcommitt

tnrnj, depending upon wbcthflr or not the rope conies off tne top (IV* DIS.02 welcomes proposals to aDow development of aval
turns) or die bctrom (2Vi nirns) of the athrari. It is generally known precision statement.
•ad acceped that 2% or more rope niras consideribiy hnpges the M 93 ŵj-Because there is no reference material for tfc
of the OBmmer and mimm not.be used to pcrfbim the tssL The «fĥ

condition. ' - 9.3 Variations in ̂-values of'100 % or more have be:
: observed when using different • standard penetration te

7.4.2.4 For each hammer blow, a 30-in. (OJ6-m) lift and apparatus and drillers for adjacent borings in the same sc
drop shall be employed by the operator. The operation of formation. Current opinion, based on field experienc-
pulling and throwing the rope shaU be performed rhythmi- indicaT̂  that when using the same apparatus and drille
cally without holding the rope at the top of the stroke. .tf-values hi the same soil can be reproduced with a coefE
7.5 Bring the sampler to me surface and open. Record the cient of variation of about 10 5B.

percent recovery or fee length of sample recovered. Describe 9.4 The use of faulty equipment, such as an exrreme!
the soil samples recovered as to composition, color, stratifi- massive or damaged anv3, a rusty cathead, a low spe;
cation, 'and condition, then place one or more representative • «*thi»aH an old, oily rope, or massive or -poorly lubricate
portions of the sample into scalable moisture-proof con- rope sheaves can significantly contribute to differences i
tamers (jars) without ramming or distorting any apparent lvalues obtained between operator-drill rig systems. '

flR3U0907. 244



Apr. ii. I3b% ii^ora. unda. aitL-nuu aiiuxuvri, VA 'o«. out ' f. o/ iu

< Q » D15B6 . . . . .

9.5 The variabiliry in Rvalues produced by different drill adjustment is given in Test Method D 4633.
rigs and operators may be reduced by mrcisnring that pan of
the !«"""»»•• energy deSvered in*** the f*nfl rods &om the 1& Keywordi - »
jcapler and adjusting tf on, the basis of comparative 10.1 blow count; in-stttt test; penetration resistance; split-
ener̂ es. A method for energy measurement and lvalue band q̂ p̂ c standard 'penetration test

d ar» «om«̂ «W>»tf twfl*»
'panne fl̂ AM, jntf *• /We af infchgwune rf waft rtpto. ar«

Varcan̂ ^
yro<i«yM»rxlf )0f/̂ fftify3urco(̂ ^

trtaM JaMirrt 69 ti» .ASTM CoaraBM on ̂nctarib »f* *K9 SL, Pt*v*&*, M 1*103.
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Attachment B
Health and Safety Plan
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This health and safety plan will be kept onsite during field activities and will be reviewed and
updated as necessary. It adopts, by reference, the standards of practice (SOP) contained in the
'CH2M HILL Corporate Health and Safety Program, Program and Training Manual Volumes 1 and %
and other applicable CH2M HILL SOPs as appropriate. The site safety coordinator (SSC) is to be
familiar with these SOPs. In addition, this plan adopts procedures contained in the work plan for
the project

1.0 PROJECT INFORMATION AND DESCRIPTION

CLIENT OR OWNER: U.S. Environmental Protection PROJECT NO: NAE6319LPP.WP
Agency - Region III

PROJECT MANAGER: Juliana Hess OFFICE: NJO

SITE NAME: Fischer and Porter

SITE ADDRESS: County Line and Jacksonville Roads, Warminster, PA

DATE HEALTH AND SAFETY PLAN PREPARED: October 5, 1994

DATE(S) OF INITIAL VISIT: October 7, 1994 .

DATE(S) OF SITE WORK: October 1994 through December 1995

SITE ACCESS: The site may be accessed by the main driveway off of County Line Road.

SITE SIZE: Approximately 40 acres.

SITE TOPOGRAPHY: The Fischer and Porter site is relatively flat Most of the site is covered with
pavement for onsite parking.

SITE DESCRIPTION AND HISTORY: The Fischer & Porter Site (the Site), is a National Priorities
List (NPL) site located in Warminster, Bucks County, Pennsylvania. As can be seen on Figure 1-1
and Figure 1-2, the Site is located at the intersection of County Line and Jacksonville Roads. The
Site is an active industrial facility with few areas of contamination. In the late 1970s, trichloroethene
(TCE) and other volatile organic compounds were detected in production wells for the City of
Warminster and Hatboro adjacent to the Site. In 1980, Fischer & Porter initiated a groundwater
investigation at the Site to evaluate the potential impact of volatile organics from the Site on
groundwater. The results of this investigation conducted by SMC-Martin Environmental Consultants
(SMC) indicated that Fischer & Porter was contributing to an isolated plume from the larger area of
groundwater contamination, located southwest of the Site.

flR3G09IO
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In 1984, Fischer & Porter entered into a Consent Decree (CD) with EPA to pump three on-site
wells, and to operate an air stripper to treat the contaminated water from the three wells. The CD
stipulated that influent to and effluent from the treatment system would be monitored for TCE and
teirachloroethene (PCE). Finally, Fischer and Porter agreed to pay 5300,000 and $45,000 to Hatboro
and Warminster Heights Water Authorities, respectively, to support the treatment of those water
supplies, and further, to pay $40,000 to the Hatboro Water Authority annually for 5 years to support
operation and maintenance of its treatment system. Both Hatboro and Warminster Heights Water
Authorities have installed air stripping towers on several of the wells affected by the volatile organic
plume. Fischer and Porter currently send quarterly monitoring reports to EPA, pursuant to the
decree. According to the CD, the 5 year remedial action review was due in Fiscal Year 1989.

Most of the studies performed at the Site have involved hydrogeological investigations to evaluate
the rate and extent of migration of volatile organics in groundwater. These studies include the
previously mentioned SMC study (1980), a BCM 1986 study, and the quarterly monitoring of three
on-site wells by Fischer & Porter. Other studies include sampling of water supply systems and
observation wells in the vicinity of the Site by NUS Corporation in 1985, under contract to EPA
Region m. These studies are also included in the Jacobs Engineering Group, Inc. report of 1988.
Studies into the source(s) of volatile organic contamination on the Site are limited to the Ecology
and Environment (E&E) report of 1985 on collection of multi-media samples to assist in identifying
sources. It should be noted that the 1985 E&E report was prepared by a third party (not EPA) and
was not in accordance with the EPA Contract Laboratory Program (CLP) protocols. Therefore, the
validity of this information is questionable. A total of 27 oil, water, and sludge samples were
collected, in addition to the augering of 9 boreholes where 40 soil samples were collected. The
results indicated varying concentrations of volatile organics at the Site. These volatile organics are
listed in Table 3.9 of this HASP.

In the 1985 E&E report, several areas were identified as significant contamination sources. These
areas include the drum storage area, the waste compacting area, the area in and around the waste oil
tank, and the area northwest of the Colburn Lab.

As part of the Site hydrogeologic investigations, 12 monitoring wells were installed. Fischer &
Porter also operated 2 production wells on the Site, although both wells are currently utilized as part
of the groundwater extraction and treatment system (Wells No. 1 and No. 2). Also included in the
extraction system is Well No. 7. The three groundwater production wells are being pumped at a
combined rate of 75 gallons per minute. The water is being treated in an air stripper. The effluent
is then discharged to a stream. Fischer & Porter has also installed an oil-recovery system on one of
the wells to remove an oil layer that exists on the water table. This oil layer is highly contaminated
with TCE.

The Site consists of unconsolidated weathered shale and siltstone deposits, underlain by shale,
siltstone, and sandstone bedrock of the Stockton Formation. The location of the water table is
variable (20 to 30 feet below ground surface) and is sometimes perched above the shale/weathered
shale interface (less than 10 feet below ground surface), or is at the interface. Movement of
groundwater has been documented through fractured bedrock and is reported to be very complex
(SMC 1980).
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2.0 PROJECT ORGANIZATION AND TASKS TO BE PERFORMED UNDER THIS ELAN

2.1 PROJECT ORGANIZATION

James Freeney/EPA EPA Remedial Project Manager
Mike Tilchin/WDC ARCS Program Manager
Juliana Hess/NJO Site Manager
Scott Vozza/NJO Field Team Leader/Hydrogeologist
John Longo/NJO Health and Safety Manager

2.2 DESCRIPTION OF TASKS

Refer to project documents (i.e., Work Flan) for detailed task information. A health and safety risk analysis has been performed
for each task. Risk analyses results are incorporated into this plan through task-specific hazard controls, monitoring, and
protection requirements.

Health and Safety procedures for activities to be performed by CH2M HILL personnel at the Fischer
and Porter site will be implemented as outlined in this HASP. Any task(s) not identified within the
body of this HASP must be addressed in an addendum to this plan, before field work for these
task(s) begin.

The activities to be performed at the site by CH2M HILL personnel will include performing or
providing oversight of the following subcontractor activities.

• Horizontal survey of 35 soil boring points.
• Monitoring well installation.
• Groundwater sampling.
• Water level measurements.
• Hydrogeologic test/packer test and pump test.
• Surface water/sediment sampling
• RI waste sampling
• Removal of RI wastes

AR3009U
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23 DESCRIPTION OF SUBCONTRACTORS

When specified In the project documents (e.ĝ  contract), this plan may cover those subcontractors contracted with CH2M HILL.
However, this plan (toes not address hazard* specific to specialty subcontractor's work (e.g., drill rig safety as it applies to the
operation of the rig). The specialty subcontractor is responsible for health and safety procedures and plans specific to their
work. Subcontractor* mutt comply with an established health and safety plan; CH2M HILL must monitor and enforce
compliance with the established plan.

Barry Isett & Associates
Consulting Engineers & Surveyors
828 W. Main Street
Norristown, PA 19401
215-278-0166
Contact: Chip Hazel

A drilling subcontractor and a waste disposal subcontractor has yet to be procured for this project

All subcontractors -will comply with the provisions stated in Appendix A: Certification of Training,
Medical, and Safety Requirements of their contract The signed and dated Appendix A must be
presented to CH2M HILL before subcontractor begins work on the site.

2.4 DESCRIPTION OF CONTRACTORS
(KDTRTNCT SECTION 3, COXfOXATE HEALTH AND SAFKtT fXQGXAM MANUAL)

This plan does not cover contractors that are not contracted with CH2M HELL. CH2M HILL is not responsible for directing
contractor personnel; CH2M HILL- personnel are not to direct the details of the contractor's wort, including health and safety.
When the contractor Is in control of the site, request that the contractor conduct a briefing of their health and safely practices
and to describe how they apply to CH2M HILL's activities. Request a copy of the contractor's health and safety plan.

NA
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3.0 HAZARD EVALUATION AND CONTROL

3.1 HEAT AND COLD STRESS (ROTMWCZ emu HILL SOT HS-WJ

3.L1 HEALTH STRESS PREVENTION

Drink 16 ounces of water before beginning work, such as in the morning or after lunch.
Disposable 4-ounce cups and water maintained at 50° to 60°F should be available. Under severe
conditions, drink 1 to 2 cups every 20 minutes, for a total of 1 to 2 gallons per day. Take regular
breaks in a cool, preferabty air-conditioned area. Do not use alcohol in place of water or other
non-alcoholic fluids. Decrease the intake of coffee during working hours. Monitor for signs of
heat stress.
Acclimate to site work conditions by slowly increasing workloads, e.g., do not begin site work
with extremely demanding activities.
Use cooling devices, such as cooling vests, to aid natural body ventilation. These devices,
however, add weight, and their use should be balanced against efficiency.
Use mobile showers or hose down facilities to reduce body temperature and cool protective
clothing.
During hot weather, conduct field activities in the early morning or evening, if possible.
Provide adequate shelter to protect personnel against heat which can decrease physical efficiency
and increase the probability of heat stress.
In hot weather, rotate shifts of workers.
Maintain good hygiene standards by frequent changes of clothing and showering. Clothing
should be permitted to dry during rest periods. Persons who notice skin problems should
consult medical personnel.

3.1.2 SYMPTOMS AND TREATMENT OF HEAT STRESS

Heat Disorder

Heat Syncope

Heat Rash (miliaria
rubra; "prickly heat")

Heat Cramps

Heat
Exhaustion

Signs/Symptoms

Sluggishness or fainting while
standing erect or immobile in
heat.

Profuse, tiny, raised, red blister-
like vesicles on affected areas,
along with pricking sensations
during heat exposure.

Painful spasms of muscles used
during work (arms, legs, or
abdomen); onset during or after
Workhours.

Fatigue, nausea, headache,
giddiness; skin clammy and
moist; complexion pale, muddy,
or hectic flush; may faint on
standing with rapid thready
pulse and low blood pressure;
oral temperature normal or low

Treatment

Remove to cooler area. Rest
in recumbent position.
Increase fluid intake.
Recovery is usually prompt
and complete.

Mild drying lotions, powders
and skin cleanliness to dry
skin and prevent infection.

Remove to cooler area. Rest
in recumbent position.
Increase fluid intake.

Remove to cooler area. Rest
in recumbent position with
bead in low position.
Administer fluids by mouth.
Seek medical attention.

Prevention Measures

Acclimatization and intermittent
activity (see below under "heat
stroke").

Allow skin to dry between heat
exposures.

Acclimatization and intermittent
activity (see below under "heat
stroke").

Acclimatization and intermittent
activity (sec below under "heat
stroke").

NJHS10/W5.WP5 &R30Q916



3.1.2 SYMPTOMS AND TREATMENT OF HEAT STRESS

Heatstroke Red, hot, dry skin; dizziness;
confusion; rapid breathing and
pulse; high oral temperature.

Cool rapidly by soaking in
cool (not cold) water. Call
ambulance and get medical
attention immediately!!

Acclimatize workers using an
intermittent break-in schedule
for 5 to 7 days, with plenty of
rest periods. Ample drinking
water must be available at all
times and taken frequently
during the workday.
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3.2.1 COLD STRESS PREVENTION

Be aware of symptoms of cold-related disorders and wear proper clothing for the anticipated field
work.
Consider monitoring the work conditions and adjusting the work schedule using guidelines
developed by the U.S. Army (windchill index) and the National Safety Council.
Windchill Index. This measure relates the dry bulb temperature and the wind velocity. It is used
only to estimate the combined effect of wind and low air temperatures on exposed skin. The
windchill index is sometimes limited in its usefulness because the index does not take into
account the body part that is exposed, the level of activity, or the amount or type of clothing
worn. For this reason, it is used only as a guideline to warn workers when they are in a situation
that can cause cold-related illnesses. Used in conjunction with the NSC guidelines, the windchill
index provides a starting point for adjusting work and wannup schedules.
NSC WorkfWarmup Schedule Guidelines. The cold exposure limits tecommended by the National
Safety Council can be used in conjunction with the windchill index to estimate a work and
warnmp schedule for field work. The guidelines are not absolute; workers should be monitored for
symptoms of cold-related illness. If symptoms are not observed, the work interval can be increased.
The windchill index and NSC guidelines are found in the CH2M HILL Manual Standard of
Practice HS-09.

3.2.2 SYMPTOMS AND TREATMENT OF COLD STRESS

Immersion (Trench) Foot

Feet discolored and painful; infection and
swelling present

Seek medical treatment immediately.

Frostbite

Blanched, white, waxy skin, but tissue
resilient; tissue cold and pate.

Remove victim to a warm place.
Rcwarm area quickly in warm (not hot)
water. Have victim drink warm fluids-
not coffee or alcohol. Do not break
any blisters. Elevate the injured area
and get medical attention.

Hypothermia

Shivering, apathy, sleepiness; rapid drop
in body temperature; glassy stare; slow
pulse; slow respiration.

Remove victim to a warm place. Have
victim drink warm fluids-r-not coffee or
alcohol. Get medical attention.

33 PROCEDURES TO LOCATE BURIED UTILITIES

Local Utility Mark-Out Service
Name: PA One Call
Phone: 1-800-248-1786

• Where available, obtain facility utility diagrams.
• Review location of sanitary and storm sewers, electrical conduits, water supply lines, natural
gas lines, and fuel tanks and lines.

• Review proposed locations of intrusive work with facility personnel knowledgeable in utility
locations. Check locations against information from utility mark-out service.

• Clear locations with a utility locating instrument (e.g., metal detector), where applicable.
• Where necessary (e.g., uncertainty of utility locations), excavation or drilling of initial

interval should be conducted manually.
• Monitor for signs of utilities during advancement of intrusive work (e.g., sudden change in
auger or split-spoon advancement).

' . . &R300920
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3.4 BIOLOGICAL HAZARDS AND CONTROLS

Hazard and Location

Snakes are typically found in
underbrush or tall grassy areas.

Poison Ivy, poison oak, and poison
sumac are typically found in brush or
wooded areas. They are more
commonly found is moist areas or
along the edges of wooded areas.

Bloodborae pathogen exposure may
occur when rendering first aid, or
contacting medical or other potentially
infectious material, or contacting
landfall waste or waste streams
containing such infectious material.

Other Potential Biological Hazards:

33 TICK BITES (nraroicx CHZM OSLL

Control Measures

If a snake is encountered, stay calm and look around; there
may be others present Turn around and walk away on the
same path on which you approached the snake. If a person is
bitten by a snake, wash and immobilize the injured area,
keeping it lower than the heart (if possible). Seek medial
attention immediately. DO NOT apply ice, cut the wound, or
apply a tourniquet Carry the victim, or have him/her walk
slowly, if the victim must be moved. Try to identify the type
of snake (note color, size, patterns, and markings).

Become familiar with identity of plants. Wear protective
clothing that covers exposed skin. Avoid contact with plants
and outside of protective clothing. If skin is contacted, wash
area with soap and water immediately. If reaction is severe or
worsens, seek medial attention.

Training is required prior to task involving potential exposure.
Exposure controls and PPE are required as specified in
CH2M HILL SOP HS-36 Bloodbome Pathogens. Vaccination
may be recommended prior to participating in task where
exposure is a potential.

HS-«, 77CX ATTES)

Ticks are typically located in wooded areas, bushes, tall grass, and brush. Ticks are either black,
black and red, or brown in color, and can be up to one quarter-inch in size.

Prevention against tick bites includes: wearing tightly woven, light colored clothing with long sleeves,
and pant legs tucked into boots or socks; spraying only outside of clothing with insect repellant
containing permethrin or permanone, and spraying skin with DEBT; avoiding tick areas; and
showering and checking yourself for ticks as soon as possible.

If bitten carefully remove tick with tweezers, grasping the tick as close as possible to the point of
attachment while being careful not to crush the tick. After removing the tick, wash hands and
disinfect and press bite area. The removed tick should be saved.

Look for symptoms of lyme disease or Rocky Mountain Spotted Fever (RMSF). Lyme: rash that
looks like a "bulls-eye", with small welt in center, several days to weeks after tick bite. RMSF: Rash
comprising red spots under skin, 3 to 10 days after tick bite. For both, chills, fever, headache,
fatigue, stiff neck, bone pain. If symptoms appear, seek medical attention.

NJHS1QAXJ5.W5 . _ . _ . . . . . - , 12 AR3Q092



3.6 RADIOLOGICAL HAZARDS AND CONTROLS

Refer to the CH2M HILL Corporate Health and Safety Program, Program and Training Manual,
standards of practice for operating in contaminated areas.

for

Hazards Controls

N/A

3.8 HAZARDS POSED BY CHEMICALS BROUGHT ONSITE

Refer to CH2M HILL Hazard Communication Program Manual which is available from the corporate
human resources department in denver, in addition to the regional office human resource manager.
The project manager is to request material safety data sheets (MSDSs) from the client, contractors,
subcontractors for chemicals that CH2M HILL employees are potentially exposed to.

Chemical

Nitric Acid

Hydrochloric Acid

Isobutline
Pentane

Methanol
Hexane
TSP

Sulfuric Acid

Quantity

< 1 liter
< 1 liter
1 cylinder
1 cylinder

<1 gallon
<1 gallon
<1 liter
<1 liter

and

Location

Support zone
Support zone

Support zone
Support zone
Support and decontamination zone
Support and decontamination zone
Support and decontamination zone

Support zone

aR300922
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4.0 PERSONNEL___________________________________________•

4,1 CH2M HELL EMPLOYEES wmawctcB2MHSLLWTiiŝ iiBDKALsujtvsnjAt̂

Eraployees listed below are enrolled in the CH2M HILL health and safety recovery center and meet
the medical surveillance, 40-hour initial training 3-day on-the-job experience, and 8-hour annual
refresher training requirements of OSHA 29CFR1910.120. Employees designated "SSC" have received
8 hours of supervisor and 8 hours of instrument training and can serve as site safety coordinator (SSC)
for the level of protection indicated. There must be one SSC present during any task performed in
exclusion or decontamination zones with the potential for exposure to health and safety hazards.
Employees designated "FA-CPR" are currently certified by the American Red Cross, or equivalent, in
first aid and CPR. There must be one FA-CPR designated employee present during any task performed
in exclusion or decontamination zones with the potential for exposure to safety and health hazards. The
"buddy system* requirements of OSHA 29CFR1910.120 are to be met at all times.

Employee Name

Juliana Hess
Scott Vozza

Greg Waller
Laura Oavln

Tern Boehm

Rob MacEwen
Peter Walter

Office

NJO

NJO

NJO

NJO

NJO

NJO

NJO

Responsibility

Site Manager
Field Team Leader
Site Safety Coordinator

Field Team Member

Field Team Member

Field Team Member

Field Team Member

Field Team Member

SSC/FA-CPR

Level C SSQ FA-CPR

Level D SSC; FA-CPR

Level C SSC; FA-CPR

Level D SSC; FA-CPR

Level B SSQ FA-CPR

FA-CPR

Pregnant employees are to be informed of and follow procedures in CH2M HILL's SOP HS-04,
Reproduction Protection. The basic provisions of SOP HS-04 are as follows.

« Obtaining a physician's statement of the employee's ability to perform hazardous activities is
required.

• Information regarding potential reproduction hazards is available to the employee.
* Reassignment may be required, based on physician's recommendation.

FIELD TEAM CHAIN OF COMMAND AND COMMUNICATION PROCEDURES

4.2.1 CLIENT

Contact Name: James Feeney/EPA
Phone: (215)597-8309
Facility Contact Name: William H. Gross/Fischer & Porter
Phone: (215)674-6789

AR300925NJHS10/QQ5.WP5 15



4.2.2 CH2MHELL - _

Site Manager: Juliana Hess/NJO/(201) 316-9300, ext 4547
Health and Safety Manager John Longo/NJO/(201) 316-9300, ext 4543
Field Team Leader/Site Safety Coordinator. Scott Vozza/NJO/(201) 316-9300, ext 4537

The Site Safety Coordinator is responsible for contacting the Project Manager. In general, the
Project Manager will contact the client The Health and Safety Manager should be contacted as
appropriate.

4.23 SUBCONTRACTOR - Barry Isett & Associates

Contact Name: Chip Hazel
Phone: (215)278-0166 .-_.-—-

Subcontractor - Drilling subcontractor is yet to be determined.

General health and safety communications with subcontractors contracted with CH2M HILL, and
covered by this plan, are as follows:

• Request that subcontractor (if specialty subcontractor) submit safety or health plan applicable to
their expertise (e.g., drill rig safety plan, or nuclear density gauge [NDG] health plan); attach the
reviewed plan.

• Supply subcontractors with a copy of this plan and brief them on its provisions.
* Health and safety communications are to be directed to the subcontractor-designated safety

representative.
• Notify the subcontractor-designated representative if an apparent hazard (e.g., violation of
established plan) is observed. Specialty subcontractors are responsible for mitigating hazards (e.g.,
a drill rig safety hazard).

• If a hazard condition persists, warn subcontractor. Stop work affected by hazard, as a last resort,
if hazard is not eliminated. ,

• When an apparent imminent danger exists, promptly remove all affected personnel. Notify the
project manager.

• Consistent violations of this health and safety plan by subcontractor may result in termination of
their subcontract

CONTRACTOR
Contact Name:
Phone:

General health and safety communications with contractors not contracted with CH2M HILL are as follows:

• Request that contractor brief CH2M HILL on contractor health and safety plan, with regard to how the plan affects CH2M
HILL employees onsite.

• If acceptable to the client, direct health and safety communications to the contractor PM or other onsite contractor-
designated representative. CH2M HILL employees are not to direct the details of contractor's work, or advise on health
and safety (e-g., how the contractor corrects unsafe conditions).

AR300926
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As soon as possible, notify the party controlling the work activity that poses a hazard to CH2M
HILL personnel. The contractor is responsible for mitigating hazards. Notify the project
manager, the project manager will notify the client Document oral notification in project records
(i.e., field logbook).
If a hazardous condition endangering a CH2M HILL employee persists, inform the contractor and
the project manager (project manager will contact the client) that CH2M HILL cannot execute
the assigned work until the hazard it mitigated.
When an apparent imminent danger exists, orally warn the person(s) in danger and orally notify
the contractor promptly. When an imminent danger involves a CH2M HILL employee, remove
the employee and suspend CH2M HTTT, work immediately, until the hazard has been mitigated.
Inform the project manager and contractor promptly.
The SSC or project manager must notify the client and CH2M HILL health and safety staff when
(1) the contractor fails to remedy an unsafe condition effecting CH2M HILL personnel, (2) the
contractor does not remedy the hazardous condition within a reasonable period of time, (3) the
contractor repeatedly creates the hazardous condition, (4) a serious injury or death occurs, or (5)
health and safety inspections by OSHA or other agencies occur.

5.0 PERSONAL PROTECTIVE EQUIPMENT (PPE)
(KJDTMNCT CH2M HILL SOP HS-T7, tSKSOfUL PROTECTIVE EQLIFHEHT, art HS-M, RESHRA TORY PROTECTION)

Task

Surveying, packer test

Water level measurements

Surface walcr/scdtmcnt
sampling

RI wute disposal

Groundwater sampling

Drilling activities/monitoring
well installation

RI wutc sampling

Tasks where upgrade is required
as per Section 5.1 or 6.0

Level

D

D

C

PPE'

Body

Work clothes; sted toed leather work
boots; work gloves, or surgical nitrile
gloves, as applicable.

Potycoated tyvek; steel toed chemical-
resistant boots, OR steel toed leather work
boots with outer rubber boot covers; inner
nitrile surgical glove, AND outer chemical-
resistant nitrile glove.

Polycoaied tyvek; steel toed chemical-
resistant boots, OR steel toed leather work
boots with outer rubber boot covers; inner
nitrile surgical glove, AND outer chemical-
resistant nitrile glove.

•

Head

Hardhatb
Safety glasses
Bar protection0

Hardhatb
Splash shleldb
Safety glasses
Ear protection*

Hardbatb
Ear protection6

Respirator

None Required

None Required

APR, full face,
MSA Ultratwin
or equivalent;
with MSA
GMC-H com-
bination
cartridges, or
equivalent

* Mod in cations arc as indicated above, CH2M HILL will not provide PPE to any individual, except for CH2M HILL employees.
b Hardhat and splash shield areas are to determined by the SSC
* Ear protection should be worn while working around drill rig, or other noise-producing equipment.

NJHSIO/QQ5.WP5 -. 17 AR3Q0927



5.1 REASONS TO UPGRADE OR DOWNGRADE LEVEL OF PROTECTION

Upgrade

• Request of individual performing task.

• Change in work task that will increase contact
or potential contact with hazardous materials.

• Occurrence or likely occurrence of gas or vapor
emission.

• Known or suspected presence of dermal
hazards.

• Instrument action levels (Section 6.0) exceeded.

Downgrade

• New information indicating that situation
is less hazardous than originally thought.

• Change in site conditions that decreases
the hazard.

• Change in work task that will reduce
contact with hazardous materials.

6.0 AIR MONITORING SPECIFICATIONS (RErâ cKCH2MHnisopBŝ xzRjwA7roja»c)

Instrument

PID: HNu 11.7 eV
probe or equivalent

CGI:MSA260, or
equivalent

O2 Meten MSA
260, or equivalent

Colormetric Tube:

Tasks

GW sampling
Drilling activities
Packer/pump test
RI waste sampling

Drilling activates

Drilling activities

GW sampling
Drilling activities
Packer/pump test
RI waste sampling

• Action Levels1

0-1 ppm Level D
1-5 ppm Level C
>5 ppm Stop work, re-evaluate;

may require Level B

0-10% LEL No explosion hazard
10-25% LEL

Potential explosion
hazard

>25% LEL Explosion hazard;
evacuate or vent

>25.0% O2 Explosion hazard;
evacuate or vent

20.9% O2 Normal O2
<195% O2 O2 deficient; vent or use

SCBA

0-1 ppm Level D or level C
depends on PID reading

>1 ppm Level B

Frequency

Drilling-minirnum-cach
time auger is removed
from borehole or
periodically during
advancement of auger,
whichever is sooner. GW
Sampling/pump
test/packer test-Initially
when well is open and
minimum at beginning of
sampling and 30 min.
thereafter.

Continuous

Continuous

After PID reading in the
breathing zone is greater
than 0.5 ppm above
background

Calibration

Daily

Daily

Daily

Not
Applicable

Note 1: Action levels are for breathing zone readings, above background.

AR3GQ928
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6.1 CALIBRATION SPECIFICATION

Gas Span Reading Method

PID: HNU, 10.2 eV
probe

100 ppm
isobutylene

9.8:
2.0

55 ppm 1.5 I/m reg
T-tubing

0.25 1/m reg
direct tubing

PID: HNU, 11.7 ev
probe

100 ppm
isobutylene

5.0 ±
2.0

68 ppm 1.5 1/m reg
T-tubing

0.25 1/m reg
direct tubing

FID: OVA-128 100 ppm methane 3.0 ±
1.5

100 ppm 1.5 I/m reg
T-tubing

COt MSA 260, 261,
360, or 361

0.75% pentane N/A 50% LEL
±5%
LEL

1.5 1/m reg
direct tubing

6.2 AIR SAMPLING

Method and Description: N/A

Personnel:

Areas:

Results to be interpreted fey:

AR3G0929
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Personnel

• Boot wash/rinse

• Glove wash/rinse

• Outer glove removal

• Body suit removal

• Inner glove removal

• Respirator removal

• Hand wash/rinse

• Face wash/rinse

• Shower ASAP

Sample Equipment

* Wash/rinse equipment

* Solvent rinse equipment

* Solvent disposal method:

Contained in 55-galIori drum for
proper disposal

Heavy Equipment

• Power wash

• Steam clean

• Water disposal method:

Contained in 55-gallon drum
for proper disposal

7.0 DECONTAMINATION SPECIFICATION (REFERENCE CHZM HILL sop Hs-i3,iMrco*z4Mwm<w)

SSC to monitor the effectiveness of decontamination procedures. Decontamination procedures
found to be ineffective will be modified by the S S C . ' . " . .

PPE disposal method: Municipal waste unless PPE appears visually chemically contaminated

Water disposal method: Contained in 55-galIon drums for proper disposal.

7.1 DIAGRAM OF PERSONNEL DECONTAMINATION LINE

Figure 7-1 illustrates typical establishment of work zones, including decontamination line. Work
zones are to be modified by the SSC to accommodate task-specific requirements.

8.0 SPELL CONTAINMENT PROCEDURES

Sorbent materials will be made available to contain incidental spills that may result from CH2M
HILL activities.-

9.0 CONFINED SPACE ENTRY
Confined space entry requires an additional health and safety procedures and a permit. Refer to
CH2M HILL SOP HS-17, contained in the Corporate Health and Safety Program and Training
Manual

When planned activities are not to include confined space entry, permit-required confined spaces
accessible to CH2M HILL personnel are to be identified before task begins. The SSC is to confirm that
permit spaces are property posted, or that employees are informed of their location and informed of their
hazards.

AR3Q0930
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10.0 WORK PROCEDURES

10.1 WORK PRACTICES

No spark sources within exclusion or decontamination zones.
Avoid visibly contaminated areas.
No eating, drinking, or smoking in contaminated areas, or exclusion or decontamination zones.
SSC to establish areas for eating, drinking, smoking.
No contact lenses in exclusion or decontamination zones.
No racial hair that would interfere with respirator fit if Level C or B is anticipated.
Site work will be performed during daylight hours whenever possible. Any work conducted during
hours of darkness will require enough illumination intensity "to read a newspaper without
difficulty."

10.2 DRILL RIG SAFETY PROCEDURES (REFERENCE cHZMimisorHSJs,

This section covers general safety requirements for working around a drill rig. CH2M HILL
employees who work around drill rigs should remain aware of drill rig hazards, and the general safety
procedures when working with drilling operations. NOTE that the driller (a specialty subcontractor)
is responsible for safe drill rig operations and the safety of his employees. CH2M HILL employees
are not to operate the drill rig, or assist the driller in the operation of the drilling.

General work practices to be followed while working around a drill rig include:

• The drill rig is not to be operated in inclement weather.
* The driller is to verify that the rig is properly leveled and stabilized before raising the mast
• Personnel should be cleared from the sides and rear of the rig before the mast is raised.
• The driller is not to drive the rig with the mast in the raised position.
• The driller must check for overhead power lines before raising the mast. A minimum distance of

15 feet, between mast and overhead lines (<50 kV), is recommended. Increased separation may
be required for lines greater than 50 kV.

• Personnel should stand clear before rig start-up.
• The driller is to verify that the rig is in neutral when the operator is not at the controls.
* Become familiar with the hazards associated with the drilling method used (i.e., cable tool, air

rotary, hollow-stem auger, etc.).
• Do not wear loose fitting clothing, watches, etc, that could get caught in moving parts.
• Do not smoke or permit other spark-producing equipment around the drill rig.
• The drill rig must be equipped with a kill wire or switch, and personnel are to be informed of its

location.
* Be aware and stand dear of heavy objects that are hoisted overhead.
• The driller is to verify that the rig is properly maintained in accordance with the drilling

company's maintenance program.
• The driller is to verify that all machine guards are in place while the rig is in operation.
* The driller is responsible for housekeeping (maintaining a clean work area).
• The drill rig should be equipped with at least one fire extinguisher.

In the event the drill rig comes into contact with electrical wires and becomes electrically energized,
do not touch any part of the rig or any person in contact with the rig, and stay as far away as
possible. Notify emergency personnel immediately.

AR300932
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103 HEAVY EQUIPMENT SAFETY PROCEDURES (nimiNciCHZM m u . s s . r j , _ _ _ _ _

• Become familiar with hazards particular to the equipment being used.
• Always confirm that operator is aware of your location—particularly when you approach or pass

by equipment.
' • Do not count on back up alarms always functioning. Look around when alarm sounds.
« Do not ride equipment not designed for passengers.
* Do not climb on operating equipment
• Do not place yourself between fixed and moving parts or objects.
• Do not stand adjacent to the equipment
• Stay clear of equipment on cross slopes and unstable terrain. . . . . . .
* Stay clear of pile-driving operations.
* Remain outside of the turning radius of the equipment
• Operators using all terrain vehicles (ATV) must be trained; other ATV requirements may apply.

10.4 ELECTRICAL SAFETY PROCEDURES (REFERENCEcan* WLLIIS.X, ELECTRICAL)_____________

• Operate and maintain equipment according to manufacturer's instructions.
• Use only extension cords that are three-wire grounded. Cords passing through work areas must

be covered or elevated to protect from damage.
• Use .only electrical tools and equipment that area either effectively grounded or double-insulated
UL approved.

• Properly label switches, fuses, and circuit breakers.
• Remove cord from an outlet by grasping the plug, not pulling the cord.
• Protect all electrical equipment, tools, switches, etc., from elements.
• Avoid physical contact with power circuit
* Only qualified electricians are to install and work on electrical circuits and equipment

10.5 FIRE PREVENTION AND CONTROL (REFERENCE ca2M HUX HS-O, FOE MEEEOTKWAJTO covrROL)

The potential for fires on project sites is real. The following practices and procedures are to be
followed:

• Appropriate fire fighting equipment must be available onsite.
• Extinguishers are to be inspected and maintained.
* Open flames are prohibited in the vicinity of flammable materials.
• Combustible materials stored outside should be at least 10 feet from the building.
* Unnecessary combustible materials and flammable or combustible liquids must not be allowed to

accumulate.
• Flammable or combustible liquids must be kept in approved containers, and must be stored in an

approved storage cabinet.

10.6________SITE CONTROL MEASURES__________________
• Site safety coordinator (SSC) to conduct site safety briefing (see below) before starting field

activities, or as tasks and site conditions change.
• Site safety briefing topics: general discussion of health and safety plan; site specific hazards;

location of work zones; PPE requirements; equipment; special procedures; emergencies.
• SSC records safety briefing attendance in logbook, and documents topics discussed.
• Post OSHA job site poster in a central and conspicuous location at the site.
• Determine wind direction.

AR3G0933
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Establish work zones: support, decontamination, and exclusion zones, and delineate work zones
with flagging or cones as appropriate. Support zone upwind of site.
Establish decontamination procedures, including respirator decontamination procedures, and test
Utilize access control at the entry and exit from each work zone.
Chemicals to be stored in proper containers.
MSDSs are available for onsite chemicals employees exposed to.
Establish onsite communications. These should consist of:

Line of sight/hand signals
Air horn
Two-way radio or cellular phone if available

Establish offsite communications.
Establish "buddy" system.
Establish procedures for disposal of material generated onsite.
Initial air monitoring conducted by SSC in appropriate level of protection.
SSC to conduct periodic inspections of work practices to determine effectiveness of this plan.
Deficiencies to be noted, reported to the HSM, and corrected.

11.0 EMERGENCY RESPONSE PLAN

11.1 PRE-EMERGENCY PLANNING

The SSC performs the applicable pre-emergency planning tasks before starting field activities and
coordinates emergency response with the facility and local emergency service providers as
appropriate.

• Review facility emergency/contingency plans, where applicable.
• Locate nearest telephone; determine onsite communications available (e.g., two-way radio, air

horn). )
• Identify and communicate chemical, safety, radiological, biological hazards.
• Confirm and post emergency telephone numbers, evacuation routes, assembly areas, and route to

hospital; communicate to onsite personnel. Evacuation routes and assembly areas are shown on
Figure 11-1. . ' .:_.._..:.__..:....

* Post site map marked with location of emergency equipment and supplies.
• Review any changed site conditions, onsite operations, or personnel availability, with respect to

emergency response procedures.
* Evaluate capabilities of local response teams, where applicable.
• Where appropriate and acceptable to the client, inform emergency room/ambulance service and

emergency response teams of anticipated types of site emergencies.
• Designate one vehicle as the emergency vehicle; place hospital directions and map inside; keep

keys in ignition during field activities.
• Inventory and check site emergency equipment, supplies, and potable water.
• Communicate emergency procedures for personnel injury, exposures, fires, explosions, chemical

and vapor releases.
• Review notification procedures for contacting CH2M HILL'S medical consultant and team

member's occupational physician.
• Rehearse the emergency response plan once prior to site activities, including driving route to the

hospital.
• Brief new workers on the emergency response plan.
• SSC will evaluate any emergency response actions and initiate appropriate follow-up actions.

AR30093U
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11.2 EMERGENCY EQUIPMENT AND SUPPLIES

The SSC should mark the locations of emergency equipment on the site map and post the map.

Emergency Equipment and Supplies

20 Ib ABC fire extinguisher
First aid kit

Eyewash

Stretcher or blanket

Potable water

Other facility or additional equipment

Location

To be determined in the field

To be determined in the field

To be determined in the field

To be determined in the field

113 EMERGENCY MEDICAL TREATMENT

Contact CH2M HELL's medical consultant for advise and guidance on medical treatment
The SSC will assume charge during a medical emergency until the ambulance arrives, or the
injured person is admitted to the emergency room.
Prevent further injury.
Initiate first aid and CPR where feasible.
Get medical attention immediately.
Perform decontamination where feasible; Lifesaving and first aid or medical treatment do take
priority.
Notify the field team leader and project manager of the injury.
Make certain that injured person is accompanied to emergency room.
Notify the health and safety manager.
Notify the injured person's human resources department
Prepare an incident report Submit this to the corporate director health and safety (WDC) and
corporate human resources department (DEN) within 48 hours.
When contacting the medical consultant, state that it is a CH2M HILL matter, provide your
name, your phone number, the name of the injured person, the extent of the injury or exposure,
and the name and location of the medical facility where the injured person was taken.

11.4 EVACUATION
Evacuation routes will be designated by SSC prior to beginning of work.
Onsite and ofisite assembly points will be designated prior to beginning of work.
Personnel will exit the exclusion zone and assemble at the onsite assembly point upon hearing the
emergency signal for evacuation.
Personnel will assemble at the offsite point upon hearing the emergency signal for a site
evacuation.
The SSC and a "buddy" will remain onsite after the site has been evacuated (if possible) to assist
local responders and advise them of the nature and location of the incident
SSC accounts for all personnel in the onsite assembly zone.
A person designated by the SSC (prior to work) will account for personnel at the offsite assembly
area.
The SSC is to write up the incident as soon as possible after it occurs, and submit a report to the
corporate director health and safety.

AR3U0935
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Signal

Grasping throat with hand
Thumbs up
Grasping buddy's wrist
Continuous sounding of horn

Meaning
Emergency — Help me
OK; understood
Leave area now
Emergency; leave site now

11.5 EVACUATION ROUTES AND ASSEMBLY POINTS

Evacuation, routes and assembly areas (and alternate routes and assembly areas) are specified on
Figure 11-1, .:•_.._ :,_......_ _.._.__._.___:____

11.6 EVACUATION SIGNALS

11.7 INCIDENT RESPONSE

In the event of fires, explosions, or chemical releases, actions to be taken should include the
following:

• Shut down CH2M HILL operations and evacuate the immediate work area.
• Account for personnel at the designated assembly area(s).
• Notify appropriate response personnel.
• Assess the need for site evacuation, and evacuate site as warranted.

Note that small fires or spills posing minimal safety or health hazards may be controlled instead of
implementing a work area evacuation..

12.0 EMERGENCY RESPONSE TELEPHONE NUMBERS

SITE ADDRESS: Fischer & Porter Phone: (215) 674̂ 789
125 E. County Line Road
Wanninster, PA 18974-4995

Police: Wanninster Police Department Phone: 9111 (verify)
215/672-1000

Fire: Warminster Fire Department Phone: 9111 (verify)
215/674-3333

Ambulance: Wanninster Fire/Ambulance Squad Phone: 9111 (verify)
215/674-3333

Water: Wanninster Water & Sewer Authority Phone:215/675-3301

Sewer: Upper Moreland-Hatboro Joint Sewer Authority Phone: 215/659-3975

Gas/Electric: Philadelphia Electric Co. Phone: 800/841-4141

Note 1: When using a cellular phooc outside the phone'* oocmal calling irea, caution should be O6oX»od ia rdying oo the cdlular (*ooe to activate 911 When outside
the normal calling area, the cellular service carrier should connect die caller with emergency services in the area where the call wa» originated from - however thii may cot
occur. Back-up emergency services phone numbers ihould be provided when relying on a cellular pfaooe to activate 91L

Hospital: Warminster General Hospital Phone: (215) 441-6600
Address: 225 Newtown Rd., Warminster, PA .

Route To Hospital:
Make a left out of the site onto E. County Line Road. At the second traffic light (Newtown Rd.) make a left Follow
Newtown Road for 3 blocks (appro*. 1/2 mile). Hospital is on the right.

AR300936
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12.1 GOVERNMENT AGENCIES INVOLVED IN PROJECT

Federal: US EPA Phone: 215/597-8309

State: N/A Phone: N/A

Local: N/A Phone: N/A

13.0 EMERGENCY CONTACTS

If an injury occurs,, notify the injured person's personnel office as soon as possible after obtaining
medical attention for the injured. Notification MUST be made within 24 hours of the injury.

CH2M HILL Medical Consultant

Dr. Elayne F. Theriault
Environmental Medical Resources, Inc.
Atlanta, Georgia
800/229-3674 OR 404/455-0818
(After hours calls will be returned within 20 minutes.)

Corporate Director Health and Safety

Name: Marty Mathamel/WDC
Phone: 703/471-1441

Medical and Training Administrator

Name: Vicki Kambic/WDC
Phone: 703/471-1441

Health and Safety Manager (HSM)

Name: John Longo/NJO
Phone: 201/316-9300

Radiation Health Manager (RHM)

Name: Frank Patelka/ORO
Phone: 615/4S3-9032

Client
Name: US EPA
Phone: 215/597-8309

Federal Express Dangerous Goods Shipping
Phone: 800/238-5355

CH2M HTT.T. Emergency Number for Shipping
Dangerous Goods
Phone: 800/255-3924

Occupational Physician (Regional or Local)

Dr. Michael Basista
557 Broad Street
Bioomfield, New Jersey 07003
201/680-8300

Site Safety Coordinator (SSC)

Name: Scott Vozza/NJO
Phone: 201/316-9300

Regional Manager

Name: Bud Ahearn/WDC
Phone: 703/471-1441

Project Manager

Name: Juliana Hess/NJO
Phone: 201/316-9300

Regional Human Resources Department

Name: Susan Thomas/DEN
Phone: 303/771-0952

Corporate Human Resources Department

Name: Susan Thomas/DEN
Phone: 303/771-0952

NJHS10/005.WP5 27 ' AR300937



14.0 APPROVAL

This site safety plan has been written for use by CH2M HILL. CH2M HILL claims no responsibility
for its use by others, unless specified and defined in project or contract documents. Tne plan is
written for the specific site conditions, purposes, dates, and personnel specified and must be amended
if these conditions change.

WRITTEN BY: Robert P. MacEwen

APPROVED BY: John Longo/NJO

DATE: 10/05/94

DATE: 10/06/94

14.1 AMENDMENTS

CHANGES MADE BY: DATE:

CHANGES TO PLAN:

AMENDMENT APPROVED BY: DATE:

15.0 DISTRIBUTION

Name Office

Cindy Carr WDC Sen

John Longo NJO

Juliana Hess NJO •

Scott Vozza NJO Fi

Responsibility Number of Copies

lior Program Assistant 1

Health and Safety 1
Manager/Approver

Site Manager 1

sld Team Leader/SSC 2

.

16.0 ATTACHMENTS

Attachment 1: Employee signoff
Attachment 2: Applicable MSDSs

AR300938
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ATTACHMENT 1

EMPLOYEE SIGNOFF

The employees listed below have been provided a copy of this health and safety plan, have read
and understood it, and agree to abide by its provisions.

EMPLOYEE NAME EMPLOYEE SIGNATURE / DATE

NJHS10/005.WP5 29 •flR300939



Genium Publishing Corporation
114S Catalyn Street

Schenecady.NY 12303-1836 USA
Sheet No. 397
n-Hexane

(513)377-3854.
Issued: 8̂ 3 Revision: C 8/89

Description; â Hrxnte is the chiet cansatuenc of petroieoin ether or liqroin. Used as deteanine the rsoacove X I
fnrirr of minerals; and is a meiuuy replatymrntia mennometees (usually with, biua or red dye). I 3
Other Designations; NbtmaHiexane; Ĉ ; CAS No. 0110*54-3. S 2
Manufacturer: Contact your supplier or dunibtanr. Consult the larfrtt Chemicofwcei: Buyers' Guide (Germca rsf. 73) ^ 4.
&r s suppliers SSL N FPA
Cammcna: See AfSDS Cotttticn, No. 397 A, for isohfiiar.es. • HMIS

H 1
F 3R a

. PPG'
________________ _______ " Se*. S

ca 100%"
OSHA PEL ACGIH TLV, 1388̂ 9 Taxlcfty Dataf
S-hr TWA; 50 ppm. 130 m̂ /in3 TLY-TWAi 50 ppm. 130 msfe3 Human, inhalaiion. TĈ : 50CO ppm/10 rnin

• , Rac. oral; LDa: 28,710 mg/lcg

* »>Hex«ie is tha protiaa'i m»jor component; liovwrver, pasfibta cooumioaaci an <xiier uoraen of heun«, C, ia C, stcnrued hydiocarboiu. Cj tb Cj dcfinic
hydmcvbonz, and arcmade hydrocarbons.
t Sea NIOSH, .3TECS (MN9275COQ). /or irfitirinn«I dau with r=fcrenc=3 u repnxaioxyc, iniun've, and aenrofagicai effecu.

Bofllng Ptslnt: 156.11 'F (63.95 'O Mol«ular Wdgfae 86 ĝ noi
Melting Polnc a -139 T <-95 *C) Specific Gravity (HjO 31): 0.66 at 68 T (20 *
Vapor Pressnrer 124 torr at 63 'F (20 *C) Water SolufaiHtj: Insoloole
V«por Dtnsity (Air a; 1): 3.0
Apporancs ind Odon A clear, caloxiess. mobile, volatile, flammadLe liqcid: & mild Irycrocarbon odor;

Flash Poinn -22 T (-30 'Q CC ____| Aumignitfon Temperatnrc: 473 'F (223 'Q [ T.KT.: 1-2% v/v_____j USL; 8%
Exxlnguisoizig Media: U« carbon dioxide (COO. &*zns, or dry ffrfmiisil to put ooc n-hexane fires. Never direct solid streams of w*or in»
burning pocla of liquid szccs this can vanrr and spread the. fire. Use waur spnya 03 cool Ore-exposed oomamea. prevent dangerotis pressore rise
azid/or rupccre. disperse vipers, fiid 3nsa umgnzted spills away from sensitive exposures.
Unusual Fire or Explosion Hazards: n-Hexane is x very flammable, volatile uquid which burns Bee gasoline. Itrspresena t dangerous fire and
explosion, hazard. Since is evaporates qmddy, the resulting denso'-than-air vapors can flow along surfaces, coEect in low-lying or enclosed areas
Etc sumps and utiHcy rooms, reach dfoanr socrees of ignicon. and flash bacfc to tte original liquid.
Special Flre*ngbllztg l̂ rocednrts: Wear i seif-comained breathing •["̂ '"iij"1̂  (SC3A) with a. full faccpieca operated in the pressurs-demaxid or
positive-pressure mode,"

Stabttity/Poivmerlzation: n-Hexanc is sable at room temperature during routine operations. Hazardous polymerization cannot occur.
Chemical Incompatibilities: n-Hexane can react violently with strong oxidizing agents.
Conditions to Avoid: Never expose this liquid to any ignition source (heat, sparks, open Uames, or uninsulated hcadng elements).
Hazardous Products of Decomposition: Thermal oxidative degradation of /i-hexane can produce carbon dioxide and toxic carbon monoxide
(CO).



Section 6. Efeait̂ Hatsird̂ gate- "'•• :.---:.-̂ :ss5af5̂
CarcicogenJdtv: Neither tha JfTP. IARC. aor OSHA lisa n-hexane zs & carcinogen.
Summary of Risks: The metabolic products of in. vivo partial oxidation of n-hexane tnctede 2,5-hexanedione. This metabolite is the most hightly
heurotoxic compound Jcmed from n-hex me. Occupational exposures to /s-hexane are associated with chronic neurotoxic damage to the central '
nervous system (CNS) and tot peripheral nervous system (PNS). The effects are not permanent; Genium rererenca 100 noces that recovery from
neuropathy is usually compiets within, a. year aftrr the exposure. Methyi /i-eutyt ketone (MBK) (MSDS Coibcsion, No. 425) produces the
ncoroGoxic metabolite 2,5-hexsdiona in. even greater cmanriiies than ma A-hexane. Prevent simultaneous exposures to n-hcxanc and MBKL
Ganittm rcfmmci* 89 notes; "̂ .aoncngertt exposure to methyl ethyl ketone, and possibly other chemicals or drugs which boost liver oxidative
mecnaniinis, reduce* the-:ima:!ar7iair̂
Long-Tina Exposure: OTS and PNS disorders, vision defects, and memory diminution. Target Organs: Skin, eyeSr CNS, PNS, Primary
Entry: Inhalation, skin contact. Acnta Effects: Irritation of eyes* aose. and û jpei mpudtory tract (UHT); dermal erythema (abaoiuially red skin.
&am capillary congestion}, edema (abnormal icccnrnlaiioit of clear, watery ffrriri in body tissue), and vesicuiation (blistering). Acute inhalation
causes headache, dizziness, ntiw«. narcosis, and coma. High concentrations may act as asphyxiants. Chronic Effects: Anorexia, nausea,, weight
!ou, malaise; muscular wcifcness, pain, and spasms 'in extremities; aeurotoxic ejects ilka seraorimator polyneurooathy, generalized polyneuropa-
t&y, and ochcr degencranva changes in she peripheral nervous system (PNS).
FIRST AID
Eyes; Hush immediately, including under tha eyelids, gently but thoroughly with Seeding smcuna of running water for lUeaii 15 min.
Skin: Afau1 liming affected ars« wim floodijig amounts of water, wash it with soap and water. Inhalation: Remove exposed person ca fresh air
uxi mppon breathing ts needed. Have x qualified, medics! personnel adminsister oxygen as required. Ingestlon: Never induca vomitingi Severe
tspcraiion hazard exists. If vomiting o*,i n-s spononcously, lower vicnm's head a the knee level. Never give anything by mauth to an unconscious
or convuUing person. Admmister several ounces of edibia oil co drink.
•After first aid, get appropriate In-plane, paramedic, or community medical attention and support.

Spill/Leak; Design and practice a n-Afirsn* spill canvai and cozuttermeaswe piai (SCC?). When l spill occurs, notify safety personnel.
avactiats unnecessary personnel, e&niaare heat and ignition sources, provide maximum axplosion-proof venilation. and implement the SCCP.
nctnup personnel should wear Sreproaf personal protective equipment (Sec. S).
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow appHcable Federal, state, and local regulations.

OSHA Designation*
-Istcd as aa AirConuminant (29 CF5. 1510.1000, SubpartZ)
SPA Designations
\3sijscd the RCRA Hazardous Wasta No. D001 (40 CFR 251̂ 1, Ignitability)
Kssipied at a CERCLA Hazarcous Substance (40 CFR 302.4% Reportafaie Quantity (RQ): 100 Ib (45.4 kg)
IARA Exnemdy Hazudous Subiccnce (40 CFR 355); Not lisifri
SARA Tcsic Chemical (40 CFR 372̂5): Not Ssied

«

i. per OSHA eyo- and &ce-protecoou regulations (29 CFR 1910.133% Where
•t fftnSV-artnrrwmft fwninreirif'ni'tttVarv̂  Follow QSHA fMniraiCT TegtllatfOT13

s: \VcarprocectrvaeyesliTtPt or caanacal safety gogglê  per OSHA ey»* and &ca-crotfrTfmi regulations (29
piasamg "a possible, wear t ftiE &ce shield. Respirator: Wear a NIOSH-ipproved respiraior if necessary. Follow OSHA respirator regulations
29 CFR 1910.134). For emergency oraonroatine operations (spills or cleaning reactor vessels and stcraga tanks), wear an SC3 A.
??ttrninp Air-parifying rcscaTBOts do not. protect workers in oxygen-ceacient atmospheres. Other: Wear impervious gloves, boots, aprons, and
;aumtetx EO prevent sxin contact. Ventilation: Provide general and local explosion-proof veatHan'on systems to maintain airborne ccncentratians
>eio w the OSHA PEL standard (Sec. 23. Local exhaust vennlar'nn is preferred since it prevents contaramant dispersian into the wcrk area by
mminatrag it at la source (Garaum ret. 103% Safety Stations Make avmflabte in the work area, emergency eyewash stations. lafetyAraick-drench
howca, washing &dHdes, aad properly serviced fire extinguishers. Contaminated Equipment: Never wear contact lenses in the woric area:
oft lezses may absorb, and & lenses concentrate, irritarifs. Launder contaminated clothing before wearing. Remove this material from your shoes
ni equipment. Other: Prsdicrmesr. and periodic medical exams focusing on the skin ad tfas central nervous system are advised.
Comments: Never e*t. -drink, or smcks in work: areas. Practice food personal hygiene after using this material, especially betbrc eaiin& drmkmg.
making, using the toilet, or ajplying ccsmpr'fa. Handle this flammable, volatile material with aupm̂ Iate caucon. __

Requiremennc Store /i-haxane in dosed containers in a cool, dry. weil-verJilaLed, fireproof area awmy nrom heat and igniticn sources
nd incompatible chemicals. FratEct these cor.tiir.cn &oin physical ±unage; shield them ocm dircc: sunlight.
tngineering Controls: To prsveni static sparks; electrically ground and bond all containers, tank cars, and pipes used in shipping, receiving, or
•araferrinj operations: in prodncacn and storage areas. All electrical services, including Eghts, must be sparicproof.

Transportation Da:a (45 CFR172JG1-2) , ' .
1OT Shipping Name; Hexane IMO Shipping Name: Hexane (and as is&r&rs)
IOT Hazttrti Class: Flammablal̂ uid IMO Hazard Class 3.1
)OTIDNo.:UNl20S IMO Label: Flammable liquid
iOT Label: Flcnmabls Uquici IMDG Packaging Group.* 31
>OT Packaging Requirements: 49 CFR 173.119
>OT Packaging Exceptions: 49 CF3.173.11S

/SZJS CotUcdoM Referencas: 1,6. 7,34-9< 100." 116,117,119,121122
Tepared by: PJ Igoe, BS: Industriai Hygiene Review; DJ Wilson. OK: Medical Review; W Silvermarx MD
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Z z « *5
a E< to u OB— a.
Z OUUI ZOJ < UI
< Ik »••— 3< — CC

K >*-UIZZ U. 1

t£>» SO -I -tut
_l 30t_I_tZO<O
O IACKO<ZU(V-x oa.— «> -<v»xtoo aw-i >-x uiao xccmuto— <

<j *ui X^— ui U
Z Uliui — J< OZg J < *~ w cv — aw u. o
X— U Xuitoa< U

UIX—

<<*^

iuSo 3
ZU.X
ffi
QUIZuo
UlUltoH.QZ
*>2

tUto

&«*ao
M <

iC3ozui
J3*

-t—
oaa
E —

CCvi
XUII11

il̂
0̂.3

Ut<O
<SC '

Q&"*
— au»z»-

X X
M>-tL
<-JQ.
*i*< —
l ZQOM
<irt—
25

UIUUIceocc
u.

xfo— aa ui^
Z u»— a._iSUi -i cs— <u» 3 —ui tax«ulc -41 Ktnuxuia. oo z3 uiui :si-a.« o<nto a< >— oo
<aE«ZM -*- ZH — CJO — UICCOMZE UI

3ox z— o— a.z— — u aiuX za<ax -«a. — ace. —j -_ju>cnx>- uiz
ẑ «ix!2'E*«ui%U!a-iu>uio£ z -ui
«zc£uia: au •<— o <-!-** o a.3

Z ^<UJ3V -<J — MX>- UOl-m— XUoa-i— auaE<zi-— u«r> u<»-— — <
— ZaO UX— 3O.CA <<UI^CEU.UCJ>»— a -o<a oa -<LX_I<— uiz jz •<to -j«t -ice . — < axû u.3 <— «
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AIR
^

••̂  E

HYRNE SPECI4UY GASES

Ĥi"̂ L̂ Z.««m (2061 7S4-1S33

Specfafty G2
Material Safe

Data She<

eHGEXCT PHCWH (SOQt 523-03T4
PENNSYLVANIA (8001 32S-4C83

I PRODUCTS AMD CHEMICALS. 1MC.
XS3»
1ENTOWN. ?A 7«103
5) -441-4=57

3J£ OATS
o SEYtsiONs 04/73. a6/HS

PKOOUCTMAUe
ISOSUTYLSNS CAS *nS-11-7

TTUOC HAMg AND SYNGMTUS
Isooutvieno

CHEMICAL MAUEANO STNOMrtfS
fscoutviene. Isocutene, 2-Metnvicrcoene

TOHMULA Ol GMICJU. KAMO.7 "~
(isol O,H« AJkene

HEALTH HAZARD DATA
4E WE3GHTE3 AVERAGE ESPOSUSE UWIT
___ ___ ___________________See last page.
«PTCMS Q? £X3»OSU«fi
taiaticn: Moderate cancantratians wftich exciude an adequate supply of oxygen to tne lungs cause dizziness,
swsiness and eventual unconsciousness, it also has a very mild anestnetic erfect whicn rnigftt cause lacfc at
orconatian or lessened rnental alertness. - — •- -
in and Eye Contact: It is rniidly irntatzng to mucous memcrar.es. Due to its rapid rate of evaporatibn, tsoouryiene
n cause tissî  freezing orfrostoits on contact -.,

K3COCOGJCJU. ?flOP€HTTCS

30uty(ene nas a very mild anestnetic effect, however, tne major neaitft hazard is tfte esciusien of an adequate
pply of oxygen to tne lungs. _ . . . . . . - — - ••*
3Stcite arfects are a cnange in coicr of tne skin to gray or wftrte possiciy followed by Diiŝ ring.

FlBST AiO TREJlTMeMT __ ___
OMPT WSDICAL ATTENTION IS RECUinED IN ALL CASS3 OF OVSrlSXPOSURE TolsOBUTYLENE. fl£3-
'6 PERSONNEL SHCULO S£ EQUIPPED WITH SEL5-CCNTAJNEO SHEATHING APPARATUS ANO MUST SS
/AflE OF EXTREME r?SS AND SXPUQSICN HAZARD.

alatJon: Move exposed personnel to an uncontaminated area. If not creaming, give artifTciai respiration, prafera-
rnoutn-to-fnoutn. if breaming is oiSicutt. give oxygen. Medical assistance snouid oe sougnt irmnediateiy.
n Contact cr Frostoire: Remove contaminated dotning and ffusn atfecrad areas witn luicewarrn water. DO NOT
£ HOT WATEH. A physician should see tne patient promptly if tne cryogenic "t3urn'- has caused Blistering of
skin or deep tissue freezing.

information ccrrfairwa m mts mawmxi uicty data 3Xt*et a aH«rao wtnout etxrge for us* Oy teenmenty duiufied persannei 4f m**
ascreticn ana nsx. *x stat«fnems. t«cnmczl information and racomrnvnoaoons comamvc n«r«tfi ant oaita on t«ta and data wracn
-HI o«tKv« to O* rwfcaci*-. Cut tn« acsurxey or esmowienê s ot«reo< ia not guaranteed and no warranty ol any kind is maoa witn
resoee: tn«reto. This uiiarmation a not unxnoed as a ucensc to oovraie taider or a recaavnandauoa ta prtĉ ea or mmnqe any p«t«m
oi tnn Camgany or amen cav«nng any grocns. camoqimon of martef or us«.
Ŝ ca tn« Comoany snafl nav« no control et m« u»« oi tn« product oescnoed n«nsffi. T* Comoany assum«s no Uaodity tor Uss or
oamaoe incun-ec from sv» proo«r or wnproo«r u£« of uxn '

RR3009U8



HAZARDOUS MIXTURES Q? OTHEH UQUXOXSOU0S, OR <LA£ES
Isooutyiene 12 3ammaaie over a wtde range in air.

PHYSICAL DATA
SOILING 3OIKT

is.r-Ff-ê -a
VA*OA pwessuwe @ 70*1= (21.l*Q «•

23 osia (259 kPs)
SOLUBILITY tM WATCH

Insciuote

UQU8) DENSITY AT BO1UNC POINT
33.1 to/ft11 (62S kc/rn̂

OAS OCNSTTY AT7JTT, t am
0.1-ta to/ft4 (Z37 Ju?/m̂

fWEEZWG fK)IKT
-22ti6*Fc--i40jra

AP*eAAAMC£ AMD GOO*
Coianess aas w«n an unoleasant ocor similar to tttat wtttcn is emitted wftan bumino antnraete coal.

FIRE ANO EXFU3SJON HAZARD DATA
FLASH POINT ffcUttiod ux*<3)

Sse last cage.
EXTINGUISHING MECtA '"

Water, caroan dioxide

AUTO IGNfnCN TEMPEHATUHE

. dry cnemrcai .. .-

RJUMM4
LEL M

•

3LS uwrrs % SY VOLUME
I UEL 9.5

ELECTHICAL CLASSIFICATION
Class 1, Grouo not sqeciSe£

SPfiCXAL FIBS FIGHTING ?flOC£DUH£S - . - . - . X

K«ca cyiinder(s} cool witn water spray from a distance. If pcssfcfe without risk, move cyfinder(s) away from lire area. If
possible witnout risk, stop me flow of gas to a fire. Altow gas fire to Gum itself out. " ' (Continued en last page

UNUSUAL CTRC AND £2?LOS1ON HAZARDS
Isocutytene is denser tnan air and can travel consideraflie distances to an
den;s) may exoiode or vent wnen exposed to fine.

fgntticn source and ttasn back. Cytin-

————————————— ,, 4
REACnVTTf DATA

STABILITY
Umt»O4«

Stani*

•

X

CONQmONS TO AVOID

INGOMPATISILTTr (MatcnaU ta a»OMfl
Oxidtzars

HAZAAOGUS {̂ COMPOSITION ̂ nooucrs
None

HAZAAOOUS PCI
Mxy Occur
WUI Mac
Ocffluf

.YMEHlZATiaN

X

cawornoNs TO AVOIO

, •. . :M. *".".. >; _:_..̂ ..:i .̂... ., .._-_._„ __ •. i_.- -,.

SPTU.QR LHAK PROCEDURES
STEPS TO 3S TAX EN IN CASE M ATHBIAL IS RELEASED Oft
Evacuate ail persannei from affê red area. Use appropriate protective equipment. If leak is in user's equipment,
certain to purge piping witn an inert gas prior to attempting repairs. If leak is in container or container valve, call
me "300"" amergency phone numaer listed harem. • . . . . .

WASTE DISPOSAL METHOO

All Federal, State and Local regulations regarding heaitn and poflution srtould EJe followed in waste disposal. Con-
tact Air Products for speafic recommendations. Oo not dispose of unused quantities. ,

j • . v _„ ,. - ' •
(Continued on fast

. Inc.



'fHATGKY PROTECTION <3o*crtY tVP1

rZLAT7ON
Hood witn forced verruiancn

•» Posmve pressure air tine wrtn mask or self-containea nreaming apparatus
snouid be availacta for emergency use.

M3<̂ *«. E7THAUST «P̂ C1AL
To Oi'eveiit ar; .i.mjancn aoove tne * CT.

Ue04AM1CAL{Om4 OTMEH
In accoroancs wttn eJecsricai '̂ ytŷ

rECTTVE GLOVES
Plastic or ruooer
PROTECTS*
Saf etv cocoes or gtassas
Ul PROTECTIVE EQUSPMCXr
Safety snoes. safetv sncrwer. ev«wasn "fountain."

SPECIAL PRECAUTIONS^
SAL LASeUNG INFORMATION .
OT Shioctng Name: uautnea pecrafourn gas QOT Hazam CUsx Fbxnrtaxfo gas
QT Shiocmc Laoac ffammaote qas IO Nô  UN 107S
^AL HANOUNG flECOMMENOATIOMS
only in weil-ventriated areas. Valve protaetiqn caas must remain in place unless container is secured witn
j outlet piped to use point. Oo not-drag. stide or roll cylinders. Use a suitaCle hand truck for cylinder mcve-
r. Use a pressure reducing regulator wnen connecting cylinder to tower pressure ( < 250 psig) piping or sys-
;. Do not neat cylinder oy any means to increase tne discharge rate of product from me cylinder. Use a cneck
5 or trap in tne discharge line to prevent hazardous back flew into trie cylinder. •
additional recommendations consult itte Air Products Specialty Gas Catalog Safety and Technical Information
ion or Compressed Gas Association Parnpniet P-1.

3AL STORAGE AECOMMENOAT!OMS>

jet c/iinders from pnysical damage. Store in cool, dry, weiJ-ventiiated araa of non-cornousticle construcscn
• from rteavify trafficked areas and emergency exits. Oo not allow tne temperature where cylinders are stored .
caec 12Q*F (5*aQ. Cylinders snouid Qe stared upright and ffrrniy secured to prevent falling or Being knocked '
Full and empty cylinders snouid ae segregates. Use a "first in-first out" inventory system to prevent full cyi-
s aeing stored for excessive periods of time. Post "No Smoking or Open Rames'" signs in tne storage or use
There snouid oe no sources of ignition in tne storage or use area.
dditionai recommendations consult me Air Products Specialty Gas Catalog Safety and Technical information
on or Cornpressec Gas Association Pampniet P-l. . . . . " . . .

UL PACKAGING RECOMMENDATIONS
utyiene is noncorrosive and may be used with any common strueural material.

H RECOMMENDATIONS OR PRECAUTIONS
-ground and bond all lines and equipment associated with the isoOutyiene system. Secroal ecuipment
d be non-sparking or explosion proof. Compressed gas cylinders should not be refitted except by qualified
jcars of compressed gases. Shipment-of a compressed gas cylinder which has not been fiiled by me owner
n his (written) consent is a violation of Federal Law {49CfH).

Gov*mm*nt agencies {i.*.. Q«carun«m of Transportation. Ocaioauo««M S*i«ty *na M«atm Axsm«n«waixw!. Pooc3 and
ar«3 otn«rsi may nav« IO«OAC reguiatians concerrwwj trt« tranioorutKwi. nzrvnwig. sioraqe or us« cl mts

^ not &• rmnesan in mis aata *n«ai. The eustam«f inau*a ravw* tn«s« r«cuiations to «mur« tiut n« a

AR300950



Air Products «na airmails, Inc.
3am 335. AUcmawn. PA 1S1QS

•TIME WSGHTED AVeiAGS HXPOSUHS UMfT (Continued)
tsccutyterwi nt cefir»d as a simpia aspnyxtant. Oxygen teveis should b« maintained at greater than 18 mdar per-
cent at normal atnxaspnerie pressura wnicn is equivalent to a parnai pressure of 135 mm Hg. (ACGIH 13S4-6S)

PLASH POINT (Method Used)
- 105*F ( - 7TQ Ocsad Cup

SPSCIAU HRS BGHTtNG PfidCSDURSS (Continued)
Vomiiats tow areas where flarnmabio or exctcszv« mixtures may fuiUL —

WASTE DtSPOSAL METHOD (Continued) .
Rsturn tha properiy tabeied snipping container to Air Products for disposal with vaive(s) tightly cfosed. outlet
seal(s) secured and vaive protection cap in place. For emergency disposal assistance, call me "800" emergency
phone number listed herein. „ - ..,-..

320-5̂ 4

AR30095I



crierniscs heicing cnemiSuS in research S. incuscry T«t«onen« C*T« 273-3350
„ - «- » M_ - -aldrich chemical co SSSSS •
3or TtT. .*H~9ux*9.

TN: SAFETY c:* = :i722 OATH: U/06/37
ZM MILL t*C CJST s 92^*Ta P.O. * W653G

Q A T A 5 H S' 5 T ?AGc

MAMS:

TCXICITY

XICITY

Vtc*W5» STANQAROS* AND
AC3XH TLV-rwA 600 P°̂ ,; ST = L 750

NOAaO-4W:TW4 500 P?M (
NCAAO-AratTUA 1000 PPH Pc^SiC 39-235^0.7^
SL TO AL.<A*SS-Ata :rwA 350 «G/M3 M«WR«« 3^(12) »65t 35

T55T. SUSMtSSlON CTSCAT3)
3P 3a-l

ONLY SSLSCTSO RS5ISTRY*aF TOXIC Sr?5CT3 3? CHS« CCAL SUSSTANCcS
DATA 1-2 PR65SNT50 HSRS. SS5 ACTUAL SNTKY CN 5T5C5 ?-OR CQHPI.S t 5

rtAZARC DATA

'.UTc Sr?*CT3
. * ^ ^«^-

VAPOR OR -^IST £3 IRRITATING TO TH6 =YS3* HUCQUS H£M3RA^S3 AND UPPSK
RS3?tRA-TCRY TRACT.
CAUScS SXCM rRRTT

SXPQSURS CAN CAUSS:

' IN CASc a? CONTACT. iMMSOTATcUY FLUSH =YS'S OR 2<tN 'WITH
AMOUNTS QP W4T5^ POR AT'L=A5T L5 MINUTcS WHIL5 RS^QVING
CLOTH IN'G AMfJ SHOC3«
I? TNHAL50* Re^CV= TH !=̂ SSH AIR- Ir NCT SSSATHrNG SIVS
RESPIRATION. tF SRcATHING IS OlrrlCULTt GIVSCALL A PHYSICIAN* • -
WASH C3NTA/HMATSO CLOTHING 3S?aRS ft

-PHYSICAL DATA

^SLTtMG POINT: -130 C
BOILING POINT: 35 C TO 36 C
SPECIFIC SUAVITY: 0.625
VAPOR OSNSITY: 2*^3 "
VAPGR PRSSSURE: 776.0 MM 3 37.3 C

——— FIRS ANO SXPLOSIGN HAZARD OATA —

CW LSVSL: 1.55
-S-XPL3Sta-N LrVSL: 7*32;

FLASH POINT: -57 F

-V*B3*it* «» AR300952



cnamiscs naipiric cnemi^u-a m i ̂ :aearcn <a. inuuat-* /
TWX: (9101 282-3052 Aloncnwn MI
T*t«x: 23 3*3 AWncn Mialdricti chemical co

3 P.O.

S A F S T Y D A T A S H E E T ?i

oa NCT uss

5-i MAMc: P£Mr;.-'JE> 5^-X. S3ECTROPHOTCM5TRIC

T DRY CHEMICAL P'-T-CE* * ALCOHOL OR POLYMER F-3,

-̂..-̂  - ̂  -^CNSO 3RSATHCNG APPi^iTUS ANO PRGTSCitVs CLQTHCM-S
CONfACT -ITH SXIN ANO

•USc WAT3S 3?^Ar TQ COCL FtRS~X
UNUSUAL ^tRS A«0, ^

O^ MAY TRAVSL C2NSI06RASLS OISTAMC2 TC SQURCS OF
i j^ 5^4 3 AC*<*

2X?L3SI3N MAY OCCU« UNQS^ FIRS CONDITIONS
—— REACTIVITY OATA

AGSNTS
HAZAROQUS CQM3USTI3N OR DECOMPOSITION PRODUCTS

-TOXIC FUHSS -3F:
010X106

SPILL OR LsAK PRDCSQURSS
S'TO 35 TAKSN I? "MA'T=*IAL IS RgLSASSO OR SP ILLcO
SVACUAtc ARHA.
SHUT OF- ALL SCURCSS OF IGNITION. _ ",-„,.-. *«rt tac»»vWS^R ScLF-CaMTAEN60 3R=ATHIMG APPARATUS f RU33SR 3COTS ANO HEAVY

CARSON' AOsa=?3SNT, TA<S UP "AND PLACS IN
CR MATERIAL "PICXUP IS CQH«.fiT

T̂ r 3̂  î A i /** *~ T"—
N IM A CHl-f'lCAL IMCIM5RAT.3R KUTPPSO WITH

SCRUB3SR 3UT SX£=lT EXTRA CARS IN IGNITING AS THIS .MATERIAL IS
E- t -
ALL P=Q5^ALt STATE C LOCAL LAWS.

PRECAUTIONS TQ 3E TAKEN IN HANDLING AND STORAGE

SAFETY SOGGLES*
SAFETY SHOWER AND EYE 3ATH."
MECHANICAL cXHAUST RfiQUlRSS.
RU32SR GLOVES.Ni3SH/*sHA-App*avsa RESPIRATOR.
00 NOT 3RSATHE VAPOR.
AVqiQ CONTACT WITH SYES» SKIN ANQ CL
WASH^THORGUGHLY AFTER HANDLING.

-KSs?'TIGHTLY CLOSED. _ _• • •
KE±3 AWAY FROM rtSAT, SPARKSr AND OP5N rLAME.OP=N CAREFULLY.MAY DEVELOP PRESSURE.HANQLS^ANO^STGRS UNDER NITP.OGSN.

————•—- AQOITIONAL PRECAUTIONS ANO COMMENTS —
" ' . NOT

••« • 4 If •»•••••• f'~f*
| !•• ̂  ̂  L T • ***» &**• •«̂ »tf4

ff t.--̂ ^ f. .,..., ..̂tj?̂* O. in, • i «••—• . r. !••!•• i *nrma" f̂ » M-̂ »—•..
• --i-r*̂ Bf.- i r—»-^»J» —««• * IL- -- Tn- —' f^» «"T» i • me •*• *ra»«M*
in«nBUHM n «**>M»n*iu *** •<» m •"* **>.«w<wtm AR300953



TWX ;31C1 252-3322 Aioncn«m MI
MIaldrich chemical co.

AOLJttrJSS. *«•"»«••«. Wtaaataui S33OJ USA
t •

M A T E R I A U S A F E T Y Q A T A S H E E T PAGE :
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• £• • - • •* • « 2 - * =S •>• - ' - i • •• . -
3A

1 . £3-*

If 3 !==» 2̂2 3 S£̂
*-^ S J_""'*2 ~_4»«3 3 «rt ,- s >:2 -3 =2- § ̂ ^^

UACJ**-O

——— - ^ '°

=3 —=«-<= . "*'

cj iu -• —

U2
^ ̂ , -* -̂ ^̂ ^̂  ^̂ —'— , r «*m*^—»^ :^ 3«« tivoi i ̂

^ ai u»S'•***•• *=;— as «—»—•
t*= = S=»«S

__ X
3 ^

O3—*"•**, _ ..» in as-
==^S= '--vS^S s 5±«-s= ss-8 •• •==! •§•====
2=^=i =rs S >.= -2

90



—— -~<to _<.= -

qe;3 — -* --—
* 3 »3

X toUj »̂ 53
woC^3— '433 3731 ••»—

3- *.-eJ-jffi-—3T •<« -< — a^-c 3

ae » «n^«to»
—U*
:3-

— «*— —3 33— t tu-u-3 •< 3 at™»

U3 X *l
3U1 - -*«—

Jli.̂ 1 f 3 .S'— vu
»U4™— «S— OS

Sr'— — — _*O^3 — S>--<— 3UJ — _*
—3=i -OS33 —— tux

tM.'j; 3 UA»* 3 -<333>* 3 — Otu>*

CSto 1*1 a -3--—3C— -C •— — -S'J — — T • *«C—Ss —

"=g=i AR3U0958



-<
—*-£

33 «*

«* *•• ===>™23C

_
-̂»£-ii3.̂ -̂  3.X ui u a.

a: >-02 )too —
o —'

x to a.——«a* °!"5->:rc•» -^>»^3-<X

i -s = •*"
X -»33 — — «
^ ,<J 3 U 3 3x ejOto3tooe
3B *—««*-——
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S ; Of= -i

r*ATA MSDS NO. 0243-04UAi A GAS NO. 007664-93.9
. OAtc:Ql/3Q/9a

UCT
1RCATION

PRODUCT NAM£

SYNONYMS:
CHEMICAL FAMILY:

SuifuricAcidfSO dê i
98-100%
Sulfuric add: oti or vttnoi
inorganic add

•$e 3̂ ,55 decree 8̂

MOLECULAR FORMULA: H2S04

IING

LATED
'ONENTS

HAZARD
1C

MQLfiCUWawCT.:

DANCER! CAUSES

COMPONENT
Suifuric Add

Rre

93.00

SEVERE BURNS OF ?î =S AND SKIN

CAS. NO. - %
007564-93-9 30-100

TWA/CEiUNC
T rn^Mj

REFERENCE
OSHA/ACC1H

RRS: Materials that will not bum.
HEALTH: Materials which on short esoosure coufd causa

0 serious temporary or residual injury even chough
Health 3 2 Reactivity promot medical treatment were given.

.""W" REACTIVITY: Materials which in tnemseives are normally
Special unstable and readily undergo violent chemicai

• - - change but do not detonate. Also materials
which may read violently with water or which
may form potentially explosive mixtures
with water.

"H HAZARD trrfeuii OF IngestJon of Suifuric Add can cause mucous membrane burns,
OV5RE<POSUR£: abdominal pain, respiratory distress (secondary co

epiglottai edema) shock, renal failure and lesions or
perroratians or the esophagus-and gastrointestinai trad.
Concantrated soiutions are extremeiy corrosive and may cause
severe skin bums. Repeated contact with dilute soJutions
may cause skin irritation and dermatitis. Severe damage to
the eyes can occur very rapidly and concantrated soiutions
may cause totally irreversible damage, complete comeai
opacity or perforation of the giobe. Inhalation of low
concentrations of vapors can cause irritation of the

— — - - - - - - respiratory tract. Overexposure to higher concantrations
cause bronchoconstriction and laryngeal spasm or (aryngeai
edema.

FIRST AID: In ose of skin contact, remove contaminated clothing without dday.
Wear impervious gloves. Geanse skin thoroughly with soap and water.
Do not omit deaning hair or under fingernails if contaminated. Oo

. " not reuse dothing without laundering, Oo not reuse contaminated
featherware.
In case of eye contact, irnmediatdy irrigate with pienty of water for .

. , IS minutes. Obtain medical attention without deiay.

3ENCY PHONE: 201/335-3100

ZAN CVANAAHIO COMPANY, t CTANAMIO PlAZA, WAYNc". N£W JEKScY O7-;r&)R '3 U U ̂



MSOS NO. 0243-04 PACE 2 OF -i
Suifuric AcidfSQ degree Sê So degree 8«'/ 98-100%

If vapor of this material is inhaled, remove from exposure. Administer
oxygen if there is difficulty in breathing. Give artificial respir-
ation if person is hot breathing and continue unul normaJ breathing
is established. Obtain rnedicuactention without deiay.

Utilize a. dosed system process where feas&Ie. Where this material
is not used tn a, dosed system, good endosure and local exhaust
ventilation should be provided to control exposure, ?ood. beverages,
and tobacco products should not be carried, stored, or consumed
where this material is in use, Before eating drinking of smoking,
wash face and hands with soap and water. Prevent eye and skin
contact. Wear the special protective equipment specSed beiow for
operations where eye or skin contact can occur. Prevent
contamination df sion or dothing when removing protective equipment.
Provide eyewash fountain and safety shower in dose proximity to
points of potential exposure. Where exposures are beiow the ?SL
no respiratory protection is required. Where exposures sxcsed
the ?*L use respirator approved cy N1OSH or fuil protective suit
with air supply appropriate for the material and level of exposure.
See 'CUICS TO INDUSTRIAL RESPIRATORY PROT5CTlON-tNlOSH).
Special protective equipment - To prevent skin contact wear
skin protection, such as impervious gfoves, apron, workpants,
Jjonj sieeve workshirt, or disposable coveralls. To prevent eye

r'eye protection such as chemical splash pr
or face shield. -——-----. — — . ..„..,_..

RRgAND FLASH £QINT: Not Applicable
FLAMMABLE UMlTS

INTOATION CKSYVOU: _________ NotApotoble
AUTOICNITION TEMP: Not Available
DECOMPOSITION TEMP: Not Available

F1CHTINC; • Suifuric acid wiil not burn, but it is capable of igniting finely
divided combustible materials on contact. May react violently

- organic materials and water with the evolution of heac. Rres
involving a small amount of combustibles may be smothered b
chemical. Use water on combustibles burning in vicinity of ace
use care as water applied to the add results in severe generatic
of heat and may cause boiling and splattering. Wear seif-conta
positive pressure breathing apparatus and full firefighting

• ^ . . , f . _ procectivfi dothing. See Exposure Control Methods for special
protectrve dothing.

R£̂ CnVITYDA7A STABILITY: - Suble
-- CONPmONS TO AVOID: None known_____________________________

POLYMpiZATION: W31 Not Occur '
CONDITIONS TO AVOtD: None known____________________________

~ ' ' INCOMPATIBLE Water, many metais, and strong alkali materials. Contact with
MATERIALS: . . carbides, chlorates, fulminates, nitrates, or ptcrates may causa
»-•.•'•. .. Violent reaction/explosion or form unstable compounds.

- - / " ' • " - •• - • " Contact with organic materials, particulariy organic
•- - - --"---" ' •- - . . adds, acetates and anhydrides may result in highly

exothermic reaction. Contact with metal may release
explosive hydrogen gas. Contact with finely divided organic
material may cause fire.

HAJ£ARDOUS Thermal decamposition or combustion
DECOMPOSITION
PRODUCTS:

AR300962



- ' MSOS NO. 02-ij-Q-i PACE 3 OF 4
mcAcid,SO degree Bê So decree Be', 98-100%

may produce sulfur rrioxide and/or sulfur dioxide, toxic and
explossve hydrogen suifide may be formed under certain conditions.

IICAL APPEARANCE ANO Gesr co siightiy doudy, oily liquid; odoriess co slightly
'ERTIES ODOR:___________pungent oaor___________________________

8Q1UNG POINT: 64Q F(333 Q
MELTING POINT: Suifuric Add 98%; 37.4 r; 3.0 C - Suifuric
__________________ Add 100%; S 1,0 F; 1Q.49 C ___________
VAPOR PRESSURE:_____Variable function of temperature and concartration
SPECIFIC CHAV1TY: 1.-UT.3
VAPOR DENSITY: Not Avaiiabt'e
% VOLATILE (BY VQU: Q-2Q (water bv weight)
OCTANOL/H2O
PARTITION CO6r.: Not Applicable_____ _____ ___________

Variaoie runciion or temoerature ana concentration;
(0.01 N a 2,1; 0.10 M s 1.2: 1.0 N = Q.3)_________

SATURATION IN AIR
(SY VQL):__________Not Available __________________________
EVAPORATION RATE: Not Available_______________________________
SOLUBILITY IN WATER: Compiece

OR LEAK STEPS TO 3E TAKEN IN Where exposure levei is not known, wear NIOSH approved positive
3EDUR£5 Ô SE MATERIAL !S pressure seif-oantained respirator. Where exposure level is known,

RELEASED OR SPILLED: wear NIOSH approved respirator suitable for fevei of exposure. Wear
the same protective equipment as in exposure Control Methods, excec
acid hood and suit should be worn when spraying or splashing can
occur. Dilute spiil cautiously with 5 or 6 volumes of water and
neutralize gracuaily with soda ash or iirne. Do not allow unneutralisac
add to get into sewers containing suifides, because of the danger of
evolving hydrogen suifide gas. for further information on Suifuric
Add, consult the American Cyanarnid brochure PST 225.

"E DISPOSAL • Disposal must be made in accordance with applicable governmental
regulations.

LAL HANOUNC ANO Suifuric add attacks many metals, releasing flammable hydrogen gas.
AUTIONS STORAGE/OTHER: Soremdy hazardous in contact with many materials, particuiariy

,expfosives.' Hydrogen gas can accumulate in metai tanks containing
add. Oo not smoke or have other sources of ignition around open

"* drums or tanks containing acd. When diluting, aiways add add to
.. • • , ' water. Never add water to add. Protect against physical damage to

containers and contact with incompatible materials. Oo not stnke
tank fittings with tools or other hard objects.

", SHIPPING PROPER SHIPPING SULFURJC ACD
RMAT1ON NAME______,____________________________________

HAZARD CLASS: CORROSIVE MATERIAL
• - - - - . UN/NA; ~~ _. UN1S30

AR300963



- - - - ' MSOS NO. 0243-04 PACE 4 OF 4
Suifuric Acid,SO degree Sê Sfi degree Be<, 98-100%

O.Q.t. HAZARDOUS (Reparable Quantity of Product)
SUBSTANCES: SUCFURICAaO<a (1,073 lbs-93-2%)
O.b.t. LABEL REQUIRED: Corrosive ' ^̂

T5CA This product ts manufactured tn compliance with ail provisions of the ^̂ ^
INFORMATION To»c Substances Controi A*s. IS Û .C

ENVIRONMENTAL The following components are denned as toxic chemkais subject to reporting requirements *
INFORMATION 5ection3t3 ofTWelll and of 40 C?R 372 or subject to other g?A regulations.

.SARATrTLEIH
COMPONENT CKS.NO* % TPQtlbfc) RQ(lbs-) S313 RCHA
SuiairicAdd 007S6U-93-9 3O-100 TOGO 1000 YES NONE

PROOUCf "CLASSIRC\TION UNDER SECTION 311 OF SARA "
ACUT5 (Y) CHRONIC (N) RRS (N) R£ACHVS (Y) PRESSURE (N)

TSCA
NO

Marvtn A. rriedman, PhiÔ Oireccor of To»cclosy and Product Safe

Tha Information b given wid*xjC any warranty or representation. W« do not assume any legai responsibility for same.
nor do w* gfv< pcmitgionvinduc&mcnt; or reconrmenciaoon co practice any patented tnvenoon wkhout a ncense.
1C b offered soidy for your considesaaon. Investigation and verifiation. Before ysinj any product read ics label.

. RR30096U
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76VT-01-U
CS NJ-r M^-VO 23000
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3 ScVgRe (PGTSQMr
0

cgsTACT - 3
-Y FROTcCTIVs a^UIPMS^T

. SHIsLLiT C>*3 CQAT i APKJf*? Vc*lT HCGCT PRQP6R GL

OAJCGcR
W*,LLCT-cQ OR IN

:T I;< SYcS* ON 5K Tl • C«. CLOTHING* CQ ;"JQT 3̂ .S.4THe VftPOR- CAUScS OAMAGc
.ATJKY SYSTSM ruur^s;* CYSS A,*Q SKIN. K'SC? IN TIGHTLY ctasso
- L3GSc:N CLOSURE CMUTTuUSLY. Ui»3 V*ITri AO&2UATS VcNTTLATION. WASH
,Y AFTER HANDLING- I« CAS= 3F 5PILL NStjTRALIZS WITO SOOA ASH CR LJMS
i IN OftY C3:;TAlMeA. • .
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H A T t K r \ L S A = S T Y 9 4 • T A S H"S S T

CJ 424-9300- — NATIONAL RSSPONS5 CSNTSR, i C300J 424-3802

Q -03 riYUaaC.-iLjRIC ACIU
CTtVfi: 05/01/39 ISSU80" Q5/I5/

P.KsCAUTICtt-RY LAU.̂ Ll'Ii"; ICQNTINUcOJ

P JU r OF AcACh Q? CrtlLJRcri.. :;: C^Su C? CawTAi.T WITH £Yi=S-r RIMSS
rl PLENTY OF siATcr; A>iO 32 SC «=3I

^ CCLdR CuOct rf

ScCTTOM II - COrlPONeNTS

POTENT " . "" CAS iMU- KSrGHT" S aSHA/PSC ACGIH/TLV
RQCHLORIC AGIO Ta47-Ji-0 33-40 5 PPM 5 PPM
SR* " '- ~ ~ 7732-1 S-5 ' aC-67 ..*/E

ui - PHYSICAL

UT.JG pairrri. ua c czso E=> . VAPOR
AT TaG MM.HGJ " ~" ' - -

T-= -ZS C t-1
AT 760 MM KG)

CIFIC GSUVITYr 1. 19 EVAPORATION AzT€: rt/A

s vaLATic.es ar vatuwet too
' - • - rzi c j

I-U -• (G-IM SOU'JTIQNJ ^ , ... . " .

« -TMR55HUI.O t-P-P-.f-l- N/A. . " PHYSICAL STATcf LIQUID

FFI-CIENT- WATER/GIL OISTn IlUTTa.̂ r N/A

FJMIHG LIQUID- TO.NGENT

U£2 ON PAG"cr 3
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cC'* tcC^J -r<i4— ?20J — NATIONAL RE5PUWSS CSNTSR a C300J 424-3302

Ric ACU P̂ G'SS 3
/£s 05/CI/3f» CSSUcDT 05/15/39

o:j rv - FI^C.ANU gxPuasiaN ^A^ASS CATA

31MT ( CLOSED CuPjr *;/A NF?A 7C4M . RATING^ 3-O— 0

= LIMITS: UP«cR - ;'S/A uO*SR - r-t

INGUIiHlNG M^QIA
j=XTL\GUISHIhG «ei3lA A?»i*G?RlAT2 - FQk SURKau^JlNG FIRS

£FIGHTSR5 SHUUO WEAR PROPER PROTcCTIVc eQUIPMENT ANO S€C.F-CGNTAlM6D .
ATKIMG APPARATUS *rTri FULL FACcP^SCc QP5;iATEJ IN POSITIVE PRESSURE
c* «uvc cn.NrAiNcHS FKG;: 'FIRS A^SA IF rr C*M be OON€ WITHOOT RISK.- oss

TA r;4&S COCL. 00 NCT GST WAT5R I

£
SMIT

ASc3
ROGeN CHLCRUSr HYUROCc?!

aw OATA-ScNsrirr/iTY TC ^ISCHAKICAL IMPACT
£

ON QATA-SEKSITr/ITY TO STATIC JISCHAXGc
E

ScCTICN V - HEALTH HA2ARC

,LO LlrllT VALUc CTLV/T^A}: 7 M&/M3 15 PPM)

ILIMG 3 IS FCK HYO^Cac-M C-iLORIOc*

EXPOSURE .LJWIT i iTcLJ ' NUT ESTABLISHED

c EXPUSUR2 LIMIT iPHLJ-r 7..1G/IH3- ^ ... - (5 PPMT

IS FCR H

AR300967



.T~cAK£C INC. 222 Kc-": SCHOOL UAKEf PHILLI PS3UKG* NJ 03:565
.M A T c -< I A L S A F E T Y o A r A s H s = T

CHEHTREC 0 C2Qu3 424-^3aj — rtATIOftAL RSSPOMSS CEMTSR £ (300) 424-3302

-03 rlYJSOC.-iLJaiC AClL? PAG-? 4
nvc= js/oi/c.' rssueoT 05/15/39

ScCTIM V - hSALTH

OF
MCU3E LJ50 FdR HYuAUC^LuaiC ACIJ 40

LJ5w r-Jk rtnjftGCriLJRlC ACIO ^ 900 MG/KG
uC30 F-3.-1 ' HYOKOCHL3KIC ACID . " . 3124 PPM
c LU5C «R .JAtcX " ' 1^0 G/KG

.tfSNOUS ?*aUSE Lu-50 rQR V*A T2* 25 G/KG
;WCGSNICZTY= »r?5 «C lA.^Cr ?ia Z LIST: NG Q^SA R3G : NO

IONS

JOUCTIVc cFFECTS

;TS 'OF
CIRCULATORY FAILURE RSSPIRATQRY SYSTEM

SF COUGHING* DIFFICULT SffEA THING
ScVHRS a

ScVSRH E'JS.

IS HAAMF-JV A;4Q ^AY 3S FAfAL? ScVi=KE 3'JRNS TO 1CJUTH*
. ANO STGlACrf* NAOScAT VOMITING

=FFHCTSr

MT SY5S- SKI.4 '

COMUITIQNS UcNcRALLY 4GGRAVAT50 3Y S.r

4KY RCUTHS UF ENTRY . ,
f INHALATION, SKIM CONTACT r =Yc CONTACT

C3NTIf4UelO ON

AR3U0968



^AKfia i.-jc- 222 *=;ij .sotiGL UA?:S» PHiLLiPsauau* MJ
n A T r ;< I -A L 5 A = = r Y D A T A s H s 5 T

2V-HUJK '£••?&•:« SNCY T=uS?HuK2 — <2'JIJ S59-21SL
S£4— *3QO — NATIONAL RESPUMSc Cc^TEH £ CSQOJ 424-3302

MTbRUCrtUIRIC ACIU PAGS- S
03/oi/e*' rssueor 03/1̂ /39

SECTION V - riS^LTH H^ZAP.J.GATA t C

.CAUL A PHYSICIAN. IF SWALLOWSQ. uc NUT raoucs VOMITING. IF
CGMSCI^US- wIVc WAT3H» MILK. JR^tlUC OF .^

IF L*HALfwi» R£r*av^ TO F^E£H AI^* IF NOT 3RSATHING. GIVE
AXTIFICIAL A£SPIRAT;a";, IF 3KSATHING IS OIF-FTCUt-T* GIVS

s IM CiSc OF CONTACT f IMMcOIATELY FLUSH S<<!« WITH PLENTY CH=
•/JAfiR FGR AT LSAST IS MINUTES WHILE RcMOVIMG CONTAMINATED
-CLOTHING . AMO SHCJgi* WASH CLOTHING 3HFOKS R£-USc*

IN CASE OF c=r= CGNTACTf I«**£OrATELY FLUSH WITH PLENTY OF
WATc* FO.H AT LiAST L5 rt

SARA/TITL3 III HAZASO CATsiiCXIES A^O CISTS

£S OiRQWTCr Y£3 Ft-iWIAcILITYT MC PRESSJS.gs NC RcACTIVITYr NO

s us STANCE." Y=3 "cawrAiNs HYDROGSN CrJua^iDc rsc = L LS» TPQ
= 5uo LSS;

AZAiCOOUS SUoSTANCc- YES CurtfAlNS HYJ^OCHLCSIC ACID tRC « 5000 L3S)
Sr . YSS CJNTAINS HYGRaCHLCRIC ACID
CLASSi Clo

VI - RSACTIVITY

ar WILL NOT CCCUR
TO AVClDs • HcATr :«OISTuRfc: . .. -

X5..SSS MOST CO«rtC;i rtcTALS* WATcR* AfllNfiS* METAL OXIOSS,
ACHTIC AMMYORIOftf PROPIQLACTCNSi VINYL A
iMfiSCL'sslC SULFATcf CALCIITT PHCSPHI3£t FaRW
AUCACIfiS* C^RdO:*AT=S* STRONG EAScS-r- SUZJ=URIC

AC 1C . .."••"" " " . '

ITION PROuUCTS= HYGRQGcft CHLORIUS » HYOROGcN* CHLORINE

;-4UeO C:: PAticr ' 5

AR3U0969



4-r.2AXSl INC* Z22 rlsD SCHOOL CANS, PH iLLlPSbUKC. MJ 08365
rt A T = P. £ * L S A F c r Y OAT A S H £ r T

24 — IOUR aiS-SiCY TcLHPHONc — (2011 85-7-2151
CrieHTRcC 5 CSOC) 424-930U — NATIONAL RESPONSE CENTER S (8003 424-3302

0 -Q3 HYOR-JCrtUJRIC ACIO
. issueo-r 05/0.6/3

SECTION v£I - SPILL S DISPOSAL PROCEDURES

s ra as TAKE*! i;* THE ave-jf OF A SPELL CR U
WeAA SELF-CdrirAmSJ 2.=w2/*THi;»i5 AP°Ai;«TUS A;:0 FULL PRGTcCTIVS CLOTHING.
STOP LHAK IF YCU CX« CC1 Su JlTHUUT ^TSK* VS-MTT.LAPc AKSA. .*J6UTRALlZc
SPILL WITH 'iCCA Ain C;< LTMc- WITH CCcAN 5HUV=L» CAK3FULCY PLACH MATERIAL
Ii'4TC CLEAN? CRY CO^TAL-ieR a-*2 CJVcR; ^BMGVS FROM ARc^S. FLUSH SPILL
WITH iiATEH.

'* SAKcrl ?4=TJT2ASL;Ka<.<r ^R TH.̂ x̂: « LJVJ MA + * ACIO MEUTRALI2S*S ARS
SPILLS OF THIS PriO

OISPQSS IN "ACCOROATiCc WITH. ALL APPLICABLE F€OcRAL» STATE* AND LOCAL
-. RGULATIONS.

WAST2 PfaM3Ea<r DU02 CCCRROSIVS WASTE)

SECTION VIII - INOUSTnlAL PROTECTIVE ES

USc G£*!ERAL OR LOCAL EXHAUST VENTILATION TO «65T

PROTECTIONS R£S)?£AATaRY PROTECTION ftSGOISEO TF
CC*iC2*< THAT ION SXGcEOS" TLV. ' AT CGNCEMTRrTIGNS OP TO
10J >P1f A CH^rttCAL CARTRIDGE RfiSPTKATOR "tf-ITH ACID
CARTR.OGE is KEcaM^ENoso. ASOVE- THIS LEVEL t A

• sa.is-ca«rAir4cJ JREATHING APPARATUS rs. :*u VISED -
PROTcCTIC:r SAFcTY GOGGLES A«0 FACE SHI5LC* U?iIFgR^t PROTECTIVE

SUlTr N£3PR£*{i£ GCOVS.S ARE R£CCHH6KOE?.

SECTION IX - STuRAGE AN3 piANCLING PRECAUTIONS

*S STORAGE COLOR coa«r ;̂ HITE

"STORE m CaRRGSICK^PROOF AREA. ISOLATE
FROM INCOMPATIBLE .-!AT£>IALS. 00 MOT STGRE NSAR OXIDIZING .MATERIALS.

CONTINUED ON PAGE* 7

AR300.970



- 122 .*=--• SCHOOL L*A.E> ^HlLLlPSSy^Cf NJ 03365
* I -X L " 5 A F 5 T Y Q A r A S H £ S T

fe — (2S1J 359-2151
SS CSMT5H 5 t-20CT. 424-3302

rtrjAUCaLwftrC ACID PAGE? 7
ISSU£O7 05/16/39

SECTION X - TRAWSPURfAriUN DATA AND AC-JCTTONAL I

HIPPING NA^b: rtYCaC-iCu-lIC ACIu
ciftl^L fLI-UIO;
T 5000

IY «EFrRSNCcS= *t9C."K lTZ.IOi.7 173. 2a3

ICiAL. t r.̂ «U» I

HIPPING- NAT'er " HYOKGCHLORLC ACIO,- SQLUTIDN
,AŜ r 3" ' I.̂ .O. PAGE? 3174
3V MARINE POLLUTArtTST NO PACKAGING GRGUPr II
ZGRRQSIVE

FR 172-i.02; Pi^T

4 1?? IMG NAMSr HYCSCCHLORIC ACID* SOLUTION
.ASSr 3
39 - - PACKAGING GROUP" II
ZuRAOSIVE
s.Y Ri=F=R5;>iCcS? 49C=K i 72*1017 173*6; PART ITS; ICAO/IATA " .

n,.AppLiCASL= or NUT AVAILABLE
r.-SiTAfiLISHcO

ÂTId:: IN frfli ^AfeRiA*. SAFETY DATA SHEET MEETS THE
SPITS OF -THE UNITSO STATES OCCUPATIONAL SAFETY *XQ HEALTH ACT ANO
3NC P^OMUL^rcQ THER3UMUSR C 2V CFR 1910*1200 6T* SEU*J ANQ THE
WCrtSPLACc HAZARDOUS rtATcRlAL^ 4.^FCR/*ATION SYSTEM. THIS OUCUH€NT

:EL; a.-4LY AS A GUIDE TO TH^ APPROPRIATE PRECAUTIONARY HANDLING OF
UAL 3Y A PK53N TKAl/zSO IH- OR SUPEPVISEO 3Y A ?€KSG«M TRAINED
ICAL •HANCLIKC. THE USER IS ,%ESPONSI3LE FOR OSTc&IININC THE

^D 3AMGSSS OF THIS CHEMICAL FCR HIS OR HER PARTICULAR .
'OcP 2T4DI «T ON USAG^f PKOTsCTIVe CU3THTNG OCCUaiNS' EYE* AND* '

RESPTRATCRS MUST 3E US 20 TC AVOID CONTACT WITH MATERIAL
GT CHEMICAL VAPGRS/FUM-ES. • - . .' .

TQ THIS PRuJUCT MAY rtAVc ScSIGUS ACVtRSE H5AtTH EFFECTS. THIS
MAY IKTEilACT J ITH UT.4SH 5U3STA.\CcS. SI«CE THE PuTsNflAL OSES

CJrtTINUsO O.M PAGEr 3

AR30097



IfiK INC- 222 X«O SuHJOu UAWEf Pw ILLIPS3UHG* ^IJ 03665
n A r ~ s i i L 3 A F s r Y D A T A S H E E T

24-HCUK E^c-vGS-'iCY TEucPHQNE — (201) 859-2151
CHEMTREC 2 C30QJ 424—7̂ 00 — WATiaaAL RESPONSE CENTER ft (300] 424-8302

dO -03 HYORJCHUiRIC ACID . PAG
2CTTV6-1 Q5/01/3V ISSUED" 05/16̂

SO- VAJUED. SAKE?. CArJMOT WARN UF ALL OF THg PaTHNTlAL OANG€RS OF USE
^ircRAcriaw V*ITH am EH CHEMICALS Oft ;IAT£RIALS. dAKSR WARRANTS THAT
CHEMICAL MEETS THE SPSCIFICATIC:;̂  THT FCPTP ON THE LASSL-
Sl OISCLAlflS AMY or-fEH WARRAfiTlcSr cX?R£SScO OK IHPtlEU WITH REGARD
I"HE PRODUCT SUPPLIS HE"<.SJ*taaR t ITS HERCHANTAgiLITY OR IT? FITNESS
A PARTICULAR p*j*tj»'j32.
USER SHJUuD SSCaaNIic TnA r THIS PKG«UCT. CAM CAUSS SEVERE INJURY AWC
^ OcATH* =S?t=CIALLY IF I3P.%a?eALY HAriULED OR THc KNOWN CADGERS OF USE
:-iUT- HSEUSU. READ ALL PRECAUTIONARY INF3RMAT 1(3*5. AS N«W DOCUMENTED
=RAL SAFETY' iNFCRT'.AriCrt cECOMES AVAlLAtiCE* 5A<EK VJ-ILL PERIODICALLY

THIS MATERIAL SAFETY DATA SHEHT. IF YOU HAVE ANY JOSSTTONS*
CALL CUSTGMER SERVICE 1 1-300- JTBAKERJ FOR ASSISTANCE-

1939 J-T.HAK£K
<AUHHA«XS OF J-.T-3AKEH INC. :

iOVSO 2Y DUALITY A S3 USANCE OSPART*lc*!T.

— LAST PAGE . —
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