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Preface

This Remedial Investigation Site Operations Plan (RISOP) Addendum was prepared by
. CH2ZM HILL , for the U.S. Environmental Protection Agency (EPA) under Work Ass1gnment
No. 90-67-SL08 for the Phase IT Remedial Investigation (RI) at the Fischer and Porter site in
Warminster, Bucks County, Pennsylvania. The objectives of this Phase II 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 RI 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 I R1.

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

. Modlﬁrmg procedures in the Draft Ground Water Sampling Plan to reflect the
- sampling and analyses plannéd during this Phase TRT

e Preparing additional standard operating procedures (SOPs) for ground water
samp]mg and hydrogeologic testing -

e -Preparinga health and safety plan (HSP) that is specxﬁc to CI—IZM BILL's
personnel and their on-site activities

Sections and attaehments either revised from the pfevious 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

| NIRI64035RI64DOC | 1
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Section 1
Project Description

Introduction

CH2M HILL received Work Assignment No. 90-67-SLO8 from the U.S. Environmental
Protection Agency (EPA) Region III Office, under Contract No. 68-W8-0090 (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 (TES VIII). Dynamac discontinued work on the site when their
TES VIII contract concluded in May 1994.

The activities for which Dynamac was responsible included the following:

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

e Preparation of Remedial Investigation Site Operatlons 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 on-site and off-site
wells, and sampling of existing air stripper effluent discharge

. Preparatlon of a soil gas results report

o Preparatlon of sections for the site RI report describing the Phase I mvestlgatlon ‘
: including the soil boring and surface water and sediment programs

EPA has charged CH2M HILL 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 II field investigation, preparing an RI report describing the results of the Phase I and I
field investigations, and conducting a human health and environmental risk assessment and
feasibility study (FS).

The overall objectives of the Phase II 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

| NIR164/036R164.DOC S I » 1'1_ | ﬁﬁ300768
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II RI will not collect further data on the nature and extent of ground water contaminatiorl
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
mvestlgatlon at the site to evaluate the potennal 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 lsolated 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 S—year remedial actron review was due in Fiscal Year 1989

Most of the studies performed at the Fischer and Porter site have involved hydrogeologmal
- 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 in 1985, under contract to EPA Region IIl. 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

' NJRI64/036R164.D0C o 1-2 AR30076 9
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treated in an air stripper. The effluent is discharged to-a stream via an epen 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 mariagement 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 weli FP7.

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

e InFebruary 1992, a soil gas survey was implemented to mvestxgate subsurface
contamination by VOCs and focus the soil boring program. Soil gas samples were
analyzed for total and individual VOCs.

e InNovember 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 (T AL) 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 follomng

) Installatxon 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 installei_l by USGS and previously
existing at the facility

>Nm;64lp3éR164.DOC | - o 1-5 | aRBDU??Z
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o Packer testing of the deep wells and samplmg of ground water from the packers at
each of the five locatxons along the penphery of the site

{

. Water—level momtonng

RI/FS Objectlves

The objectives of this Phase II RI are as follows

S

e To mvestlgate ground water contamination by VOCs in the source area at the s1te

*» To mvestlgate ground water contammatlon by VOCs that has mlgrated to the
penmeter of the site

e To mvestrgate the presence of other contammants such as metals and heavier
‘organics in the source area

e To deterrmne 1f light non-aqueous phase hqu1ds (LNAPLs) are present \mthm the
source area and if present to mvestlgate their extent thickness, and make—up

¢ To investigate the hydrogeologlc conditions within the source aree that control
transport of free-product and dissolved-phase contamination in the shallow ground
water zone ﬁ'om this area

e To evaluate the effectiveness of the present ground water extraction system (wells
FP1, 2, and 7)

NJR164/036R164.DOC '. L 1-6 | : 77 QR300773
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Section 2
Project Organization

Project Organization

The project team organization for the Phase I 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 HILL site manager (SM). Tables 2-1 and 2-2 outline the QA organization and
personnel for the project. All routine analytical services (RAS) will take place through a CLP
laboratory or the EPA Region II Central Regional Laboratory (CRL). Dehvery of analytical
services (DAS) will be procured through CRL personnel or CH2M I-I[LL

Slte Manager

The SM will be responsible for pro;ect execution and for all technical, ﬁnanma.l, adrmmstrauve and
agency-related aspects of the project. The SM will also select properly trained and quahﬁed
personnel. The SM will be the primary contact between CH2M HILL and the RPM.

Program Manager

The program manager (PM) will ensure that work is performed in accordance with the ARCS TII
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
respons:bﬂmes mclude

e Verifying that ﬁeld personnel are trained and qualrﬁed in saqmplmg procedures and
field analy'tlcal procedures before taking samples

e 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

NIRi64/038RIE4DOC . . . 2-1 GR3[}077!4
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Table 2-1
QA Organization
Fischer and Porter Phase Il RI
" QA Task Responsible Organization/Personnel
Overall management EPA Region I/Project Officer
: EPA Region III/RPM :

CHIM HILL/PM

CH2M HILL/SM
Preparation of RISOP Addendum and supporting documents CH2M HILL
Review and approval of RISOP Addnedum and supporhng EPA Region II/RPM
documents EPA Region IIVCRL

CH2M HILL/QC Manager

CH2M HILL/SM
QA review and approvat of reports, SOPs, ficld activities, CH2M HIL/SM
auditing of reports, procedures, and internal corrective actions | CH2ZM HILL/RI Manager
Approval of QA procedures for other than CLP-RAS EPA Region III/CRL
Approval of QA plan for field sample collection and CH2M HILL/SM
measurements EPA Region IVRPM
Approval of field sample collection activities . CH>M HILL/RI Manager
“LP-RAS initiation of requests CH2M HILL/ASM
DAS initiation and preparation of DAS requests CH2M HILL/QC Manager
Review and approval of DAS EPA Region IIVVCRL

NIR164/038R164.D0C , . 2.3
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Table22 | .
QA Project Personnel ‘

Fischer and Porter Phase II RI

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

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

Analytical QC Officer, Ann West
and Data Validation Manager CH2M HILL R
' | P.O. Box 4400

Reston, VA 22090 . -

703/471-1441 o e

ARCS Sample Manager Julie Lovett
' CH2M HILL
P.O. Box 4400
Reston, VA 22090
703/471-1441

S— . AR300777
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. S - ARCS Sample Manager (ASM)

'Ihe primary reeponsibll[ty of the ASM will be proceesmg of the samples and the analytzcal data.
The ASM will perfonn the fo]lowmg dutles

e Coordmatlon wnh Reglon I for the dehvery of sample containers and appropnate
paperwork for sample collection, custody, and shlppmg

c‘_ Schedullng through Regxon ]]I for analyncal lahoratory services by the CLP or rthe

. Processmg of analyncal results in paralIel wnh vahdatlon and presentatlon of the 'I
results for the ﬁnal report

Fleld Personnel (Sample Collectors)

'The ﬁeld personnel will be under the dlrectron of the RI Manager The ﬁeld personnel wdl be
respons:ble for the follow:ng o

- o ‘: N \Collectmg and labeling the samples folIowmg the procedures outlmed in the
. ~~  RISOP Addendum ‘ , o , ,

: Takmg photographs of the samphng locanons »
. 'Completmg all necessary documentanon

e Packagmg and sh1ppmg the samples _ .
o Venﬁnng that samples are collected, labeled, preserved, stored, transported and
~ when necessary, ﬁltered as specnﬁed in the RISOP Addendum

e 'Checking that all sample documentatron (labels ﬁeld notebooks cham—of custody
- (COC) records, ‘packing lists) is correct and transmlttmg that information with the
: samples to the analytlcal laboratory

Analyncal QC Ofﬁcer and Data Vahdatlon Manager

'The Analytlcal QC Officer and Data Vahdat:on Manager will prepare all DAS requests and
submit them to the CRL. In 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. _ S

lesuoasmaooc o ‘ S 2'5 B AR300778
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Section 3
Field Investigation

Field Investigation

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

Well Installatmn and Hydrogeologlc Testmg

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 ﬂoatmg on top of
the ground water table is also suspected

Several hydrogeologlc mvest1gatlom 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 II 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 eﬁ'ectlveness of the existing ground water
extraction system to capture any free-product found and control the off-site mxgratlon 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
entxre site.

The ground water well installation and hydrogeologic testmg program designed to investigate

-any light non-aqueous phase liquid (LNAPL) within the source area wdl be comprised of the
following elements:
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¢ Installation of up to four observation wells (PH1 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 80
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.
e Installation of a fifth well (PHS) within the source area (Figure 3-1). This well will
" be left as an open borehole initjally so that up to three packer-pumping tests may
be performed to identify the hydrogeologlc zone whlch can create the greatest
- coné of depressxon for LNAPL recovery.

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

e 72-hour pumping test on the test well fdllomg completion of the well to provide
Jhydrogeologic information and data to evaluate the capablhty of tl'us well for free-
produc'dground water recovery, if needed.

" e  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:

e Several Weeks:aﬁer the existing extraction system has discontinued pumping
e 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 in 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, the existing pumping system must be switched off during the
packer-pumping tests and the long-term pumping test on the test well.
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The times and estimated duration when pumping will need tobe 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 samphng of ground water from all on-site wells.

As per conversations between the USGS and CI-I2M 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 (PH1 through PH5) are proposed to delineate the
extent of the free-product and identify 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, PH1, 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-in§:h 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 ﬂoatmg
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 observatlon wells

Following installation, the wells will be developed, using a baller 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 off, 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 free-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 ﬁ'ee—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 descnbed below

Well PHS will be installed and hydrogeologxc testing performed even 1f no free-product is
measured in the observation wells in order to obtain some hydrogeologic information within
the source area at the s1te

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 co]lected 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, PHS5, 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-pumpmg test, a 72-hour pumpmg test will be performed on well PHS.

Background water levels will be collected for a minimum of 3 days pnor 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 followmg 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 PHS.
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Sampling procedﬁrm 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 diffused 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 Samplmg

Ground Water Samplmg from Momtormg Wells

The objectives of the ground water sampling program are to providé 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:

o The four shallow observation wells (PH1, 2, 3, 4)
‘o The 14USGS wells
e 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 (PH1 through PH4) and prior to the installation of the test well (PHS). Test
well PHS 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 I 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 (PH1-5, 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 (PH1-4). It should be noted that well FP8 may not be sampled if found dry as durmg the
USGS downhole geophys:cal logging of the well.

Because the sampling results from the four new shallow weﬂs (PH1-4) wﬂl be used to decide
on the location of test well PHS, 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 (PH1 through PH4) and well FPS 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 e)nstlng extraction system on or off
depending on the determination made as a result of the momtormg 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 1L.evel 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 addmon to ground water samples from monitoring wells samples will be collected durmg'
the hydrogeologic testing of the shallow test well PHS: - :

® During packer—pumpmg testmg of the well, to deterrmne the zone to be screened

e During the 72-hour pumping testmg of the well, for information about contaminant
levels expected after prolonged pumping
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The sampling and analytical program during hydrogeologic testfng 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 w1thout ﬁ'ee-product contamination.

Just before the pumping test begins, a ground water sample will be obtamed 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 Electromc 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 Qil/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 Samplmg

Finally, the sampling program will include co!lectmg samples from the Lowry unit and
oil/water separator systems which will be brought on-site to treat ground water generated'
during the RI. 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 operatmn

e Two samples collected at the end of the pumpmg test on well PHS to evaluate
- performance of the treatment system and provide information to help evaluate 2

NJR164/026R164.DOC 39

AR300787

s A S - Lo sl st e _




RISOP Addendum NO. 1
Date: April 1995

full-scale system, if needed during the FS. These samples will be collected from
taps as follows: effluent from on]/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 HILL will assist EPA in disposing solid wastes such as drill cuttings and used personal
protective equipment ( PPE), generated during Dynamac and CH2M HILL activitiés 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 RI-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 BK251IM.

| Location Type:

FB = 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 iumbered sequentially as they are collected. For example, FB1 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 duphcate is taken and its des:gnatlon

Depth Codes (for USGS wells only):

S = Shallow
M = Intermediate
D =Deep

Ground Water Samplmg Dunng Hydrogeologlc Testmg (W ell PH5 Only)

PHS5PT = Well PHS samples collected dunng packer testing; PHSPT1 and
PH5PT2 will be collected from first zone; PH5PT3 and PH5PT4 will
be collected from second zone tested; PHSPTS and PH5PT6 will be

collected from third zone tested.
PHSLPT = - Well PHS samples collected during 72-hour pumping test. PHSLPT1
. will be collected prior to start of test; PHISLPT2 will be collected at end
-of pumping test. '
EFLPT = -~ Effluent sample from treatment system at end of pﬁrﬁp test. EFLPTI .
' will be collected from effluent from oil/water separator; EFLPT2 will
be collected from effluent from air stripper.
PHSLPTFB = --Field blank during long-term pump test.
. PHSLPTEQ= ~ Equipment blank during long-term pump test.
PHSPTTB and ‘Trip blanks during packer test ‘andllonguterm pump test.
PHSLPTTB ‘
PH5PTDUP ,-Duplicate durihg packer and long-term pﬁmp test.
PHSLPTDUP

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

A record will be made in the field notebook as to the sample of wh.lch the duphcates taken and
its designation.

Treatment System Sampling

EFl-5 = ~—Samples 1 through 5 from effluent from treatment system. . .
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RI;Delfived Waste Sampiing
W1-10= - -~ Samples 1 through 10 from the RI-derived wastes.

| Décontamihation
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 submerstble 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 analysis. 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 Eqmpment

To prevent contamination between installation of monitoring wells, all dnllmg tools will be cleaned .
before commencement of drilling of each monitoring well. 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 leavmg the work site, w111 follow the decontannnatlon procedures
described in the HSP and SOP No. 8. e ,

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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and cyanide; O&G; TPH; field parameters

Table 3-1
Ground Water Sampling
Fischer and Porter Site
‘Wellt Analysis Analytical Program®
Extraction Wells ‘
.3 . AllRAS
nd2 TCL organics; * TAL metals {iotal) and cyanide; field
pamxnet:rs’
TCL organics; TAL metals (total) and cyanide; field | AULRAS -
Honitoring Wells
- Product thickness; TCL organics; TAL metals (total)
and cyanide; field parameters
TCL VOC,; ficld parameters AIRAS
TCL VOC; field parameters AllRAS
TCL organics; TAL metals (toal) sod cyanide; field | AL RAS
parameters -
18 Monitoring Wells
511 Well Location ) Al DAS
- -8 Low level TCL VOC; ficld parameters
M Low level TCL VOC; field parameters
-D Low level TCL VOC; field parameters
312 Well Location ALLDAS
-8 . Low level TCL VOC; field parameters
-M Low levei TCL VOC; ficld parameters
-D Low level TCL VOC,; ficld parameters
513 Well Location » AllDAS
-S Low level TCL VOC; field parameters
M Low level TCL VOC; field parameters
-D Low level TCL VOC; ficld parameters
514 Well Location ‘ Al DAS
-8 Low level TCL VOC; field parameters
-D Low level TCL VOC: ficld parameters
515 Well Location ALDAS
-8 Low level TCL VOC; field parameters
-M Low level TCL VOC; ficld parameters
-D Low level TCL VOC:; ficld parameters
‘se II RI Free Product Observation Wells .
. : . RAS-TCL (semi VOCs),*
Product thickness; TCL organics; TAL metals (fotal) TAL and cyanide

DAS-O&G and TPH and TCL VOCs (fast turnaround)

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

RAS-TCL (semi VOCs), TAL and cyanide
DAS-0&G and TPH and TCL VOCs (fast turnaround)

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

RAS-TCL (semi VOCs), TAL and cyanide
DAS-0&G and TPH and TCL VOCs (fast turnaround)

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

RAS-TCL (gemi VQOCs), TAL and cysnide
DAS-O&G and TPH and TCL VOCs (fast turnaround)

NJR164/027R164.DOC

3-13

AR30079




Table 3-1
Ground Water Sampling .

Fischer and Porter Site
Welll : Analysis Analytical Program®
Free Product
One of PH serics wells, to be determined in the field | Spocific gravity, viscosity, and TCE analysis of AILDAS
LNAPL
Note: T T ’ o T -

S-Shallow; M-Intermediate; D-Deep

The wells to be sampled during each round are as marked. QA/QC samples are not included.
TCL organics include TCL VOCs, base-neutral/acid compounds, pesticides, and PCBs.

Field parameters include temperature, pH, and conductivity.

Semi VOCs include base neutral/acid compounds (BNAEs), pesticides, and PCB analyses.
Analytical program does not include field measurements. '

W oA W -
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Table 3-2
Summary of Sampling, Bottle, and Preservative Requirenents
Flscher and Porier Siie

! Bollies lor Blaaks
' Semph Laboratary Analyifeal Bollle _ ~ Tolal
| Matzic Ayl Method Semph _ Trpe of Boithe* Prescrratives’ Boctln |
[ Groand Weer 3 ing Well Sampiing
Fitcher & Pocier  |TCL YOCs abmol 2 1 2 3 [somivia |HC1 w pH2, £°C 14 days 15 E 1 [ 3 l{omivial Q1 to pH<Z, £C []
Exraction Wells  [TCL Seml-VOCs oLMBL 2 1 2 1 [21amber ghubonts ) 7 duyr; 40 duys extraction 3 i [ [] 1 [tLamberghmbonis  |¢°C [}
(FPaed FPL, FP7)  [TAL Metals o ILM01 2 1 1 1__ 1L pety botse 1040y to pil<2, £'C 5 montus; Hy-28 days 4 i [ 0 1__jl-Lpoly boms £ i
Cyanide ILM01 2 1 1 1 1L poly bore [NeOH io pH>12. £°C 14 days 4 1 [ [} 1 |I-L poly bottie NaOH o piHi>12, £C 1
Fischer & Porur  |TCL VOCs OLMOL 2 0 [ 3 |somivia) 1D 10 pil<?, 6°C 14 duys 6 0 1 1 3 lomivia HCY 10 pHi<, 4'C [
Moatioring Wets  [TCL Semi-VOCs ™ OLMoL 2 ] [] 1 [2-Lamber ganbotiie Tﬂn 7 days: 40 days extraction 2 [ [ 1 1 |2l ammber gl botte _..n 1
(FPS. FPID) [TAL Metals lotal LMoL 2 [ ) 1|1 L poly bouss __.Eo.sNxﬁ.ﬁn § months Hy-28 days 2 9 [ 1 1 |1-Lpoly bouls _Es%ﬁn 1
Cyauds LMoL 2 o ) 1|1t porybomn ot pits12, £C 14 days 2 [ [ 1 1 |t-Lpeiybonte N0t 1 pit> 12, £°C 1
Fichee & Porler  [TCIL VOCs oLMol 2 [ [ -3 [somivia HQ 10 pi<2, 4°C 14 duys 3 ] 1 1 3 MHomiva _m.nse:.n.ﬁn ]
Mostioving Wells  [TCL Semi-VOCs i QLMD [ ] [] 1 2-L angher gias hotria 4°C 7 fays; 40 duys extrection [] ] ) 1 1 P-Lamber ginss baels X 1
(FPS, FPE) AL Metals ol oL [ [ [ 1 [1-Lpoiy botie i0N0, to pti<2, £C 5 month; Hy-28 days 0 0 o 1 1 |1-L poty bettie IR0, to pH<?, 4°C 1
Cysmids L2401 [ 0 0 1 1L poly bottle [NeOH to pit>12, 4'C 14 daps [] ] [ 1 1 5L polyboile [0t o pli»12, £C 1
UISGS Movic Wells [FCL ¥OCs tlow OLLO2.0 14 1 2 3 __{aomivia 1Oy 10 pii<T, &°C 14 dsys 51 i 10 i0 3 Jwomivia HCl o pHc?, 4C 63
Rew ToL voos B OLMDL 4 '] [] 3 |eomivid HCi 1o pil <), 6°C 14 days 12 ] 3 3 3 [40mivint HCl 1o pH<2, 4°C 13
Observation Wells  |TCL Semd-VOCE ! QLMoL 3 0 ] 1 21, amber gl bomie 4'C 7 dayt; 40 ALy antrection 4 0 4] 3 1 2-L, ambar gless hoatk _%n 3
(BHIL, P2 PH3,  [TAL Menls ol 3401 4 [ [] 1 11-L poly boitle HNQ, to pH<Z, £ & moathy; Hye28 daye 4 [] o 3 1 [1-L poly bottie HDy 1o pH<2, ST 3
; md PHa) [Cymise Mol 4 0 ] 1 {1-Lpoky botle N0k 1o pH>12, 4°C 14 days 4 [ ) 3 1 [t-Lpoly boude 2O topH>12. £C 3
1" 01l & Grears ® EFA 413.1 4 1 [ 1 J1.Lgusrbonk |50 pHez, 82 24 duys 3 1 g 3 1 [t-Lghrebouts 50, 1o pHi<2, £°C 4
frr-ac SWE4S 50150 4 1 [ 1 1-L ghst bomie (HCI 1o pEi<?, 4%C 14 daye 5 i ] 3 1 1-L gheez hotrse Tﬁ. to pH<2, 8C 4
Frae Product Spacific Graviy/Vircasiy ASTM B1293 1 Q9 ] 1 8oz, ju 4°C 14 days i 0 a 9 1 ]
7 = OHCOL2 1 1 0 1 [40mivia j&'C 14 days 2 0 0 [ 1 [eomivia {11 pic2, 4°C 0
acker-Pamping Test Sampling
: PHS lrcLvocs 1__OLhiol | § | 1 | [ | 3 [40mivial _za lo pH<Z, #'C L2 days 21 ) 1 9 | IR [T lHQ ol £°C ! 3
i g Terme Pumping Test Samplin
b PHS TCLL vOCs OLMD] 3 1 2 3[40l vial 1HGI 10 pHi<r, #°C 14 days 13 1 1 1 3 [acmivia B e pliez, $°C 2
i TCL Seml-VOCs [T 2 ! 2 1 {2l timber gheas howis | 7 days; 4Ddays entraction 3 1 [ 2 1 [eLumberghasrony  [ofC 3
i 01L& Gresse EPAd1 4 1 [] 1 |1-Lgiesbotle Hh304 to c 23 days 3 1 0 3 1. 1L gssboitle 1,50 lo pli<2. £C 4
. TRILGC SWE4S 3015B 4 1 [] 1 Jt-Lyghsrben HCl o pH<2, 4°C 14 days 3 1 0 3 1|11 glussbonle HCl o pita, 4°C - 4
I EPA 160.], 1602,
. 155, TDS, Alkuinity, Hardnesr 310.1, 13601 1 1 [ 1 |1.therpaty boute vc 7 days 1 0 0 0 0 {1.llter paly bexs e [
[ . Toc ETA 4151 1 1 [ 1 |so0ml umber phes HCVHS0, 1o pHe2, 4°C |28 days 2 9 0 ¢ a uﬂ.a_ﬁﬁm _:QSLEEW_% o
I Iron EPA 200 Seriex 1 1 [} 1 |500 mi poiy bottie Jiecn so pHicz, £°c 5 rronths 2 g o 0 0 1500 m poly boitle HNO fo piH<l, 4°C []
|| Treatment Systern Effluent Scmplin,
) Effient icL vocs DIM0) s ) ) 3 lsomisal Jucisphicy, ¢ 18 days 15 0 3 o 3 Jsomiva Ictnpita, s'c 15
Swnpie Pert 01 & Greass EPA 413.1 3 [ a 1 LE ginebonie 0, to pHi<?, 4°C 28 days 5 q [] [ 1 1L glass bolths 304 to plic2, &C [
i TPH.OC SWI4S 20158 5 [ [ L Ltk glass bottle HEL to o<, £°C L4 days 3 ] 0 o 3l LL gless bodle HClto pH<l. 4°C 0
Waste Scmpling "
Drums of Rkdsnived  [TCLP VOCs SWa46 1311 10 [ a 2 |eomiviu 4'c 14d8yz 20 [ 0 o 2 |eomivial e o
wasis [TCLP Sem}-VOCs SWas5 1311 10 [ ] 1 8-02 widé molik gUds i 4°C 7 days; #0 daye extriction 10 ] 9 1] 1 02 vide mouth gheos jar  |4°C -]
] [reLp Mo SWB44 1311 10 [ [ 1 8o wide mows grmss Jor__14°C L4 deyz 10 ] ] [ 1 [t-oz wide mouth plens jr ¢ []
Noles
! OLMO1 - US. EPA Comract Laboratory Progrun Stareanent uf Wosk for Orgiaics Amysls, Malti-Medis, Multl-Concentraiion (OL MO1). .
BLM0L - US. EPA Coutrast Laboratory Program Sakement of Work for Inorgantc Adyris, Mukl-Media Mulli-Conceatration, (ILMO1)
' OHC012- LS. EPA Conwact Laboratocy Program Stasment of Work fos Grgwatcs Aalysts, Muki-Meia, High QS.E.EH (ORCO1-2).
EPA - EPA Mudiods for Chemical Anelysis of Waser and Wasies, March 1993
ASTH - Ameriend Soclery of Testing Muerials
W46 - EPA Tes! Mothods for Evatueting Solit Wastz Phyvical md Chemical Methods, Decamber 1687
OLC02.2 - US. Comuct Laboruory Stustment of Werk for Organles Analysis - Low Concrairation Waler (OLCO2.0) Druft.
* Oz f1ei doplleate will ba coliectad for svery 20 of Jors sumples per sampliag eveon.
# One MS/HSD will be collectad for every 200r less sumples per sumpiing evens'for TCL VOCs and TCL $6mi-VOCs caly. One malriz dupEeats (MD) will ba ¢olicied for svary 20 of sy tanples per event for TAL metsls sod cyanide.
3 Two additionsl votwmes will be soliccted for a MS/MSD for e TCL VOCH rd TCL seaad- VOCs. Ouly ouo addiiional volume will be-coliected for e MD fes TAL metals wd eyaadde.
# Al banies will have Teflon Haed caps oe sapon. .
i # Ampreservatives will b witra pure grade.
7 Hobtog limes tre from dake of sample collection.
" * Oue flukd Mk will by cellected per eash serepling event, '
* Oma trip blank il ba'colireted per day when analysis lvaives VOCS. Q_p squipment blank witl be colfectsd per duy per sqalpment type.
# Dot equipment bRk sumplt w1l be collected per day pér 4qepment typs for enelytics] prrametacs [ndicated n this cotutan.
H FCL Semi-VOCs alsq bnclude buse pesticldes, xd PCB azalyses. -
*“ Two week twnarowsd Lime.
e
~
L
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! Field parameters include temperature, pH, and conductivity, ‘
? Field parameters during the long-term test will be measured at the begmnmg of the test, once per hour for the first 3 hours,

and then once every 6 hours until the end of the test.
* Conventional parameters include Total Suspended Solids (TSS); Totat Dlssolved Solids (TDS), Alkzlinity, Hardness, Total

Organic Carbon (TOC), and Tron.

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

Table 3-3
Ground Water Samplmg During Hydrogeologic Testing of Well PHS
Fischer and Porter Site
No. of Analytlcal
Activity Samples Analysis Program
Packer-Pumping Tests :
3 zones % 2 samples/zone 6 TCL VOCs; field parameters’ | DAS-TCL VOCs
(2-week turnaround)
Long-Term Pumping Tests ‘
Prior to start 1 TCL VOCs and TCL | RAS-TCL VOCs and semi-
BNAEs;, 0&G; TPH; field YOCs
parameters? DAS - 0&G
and TPH
Prior to end 1 TCL VOCs and TCL RAS-TCL VOCs and semi-
BNAEs, O&G; TPH; field | VOCs
parameters?, conventional = { DAS-O&G, TPH, and
parameters’ : conventional parameters
Atend: effluent from 1 Q&G; TPH DAS-O&G and TPH
_} oilfwater separator '
At end: effluent from air 1 TCL VOCs;, O&G;, TPH RAS-TCL VOCs
stripper (Lowry unit) DAS-O&G and TPH
Treatment System Effluent — -
Effluent® 5 : TCL VOCs; O%G; TPH RAS-TCL VOCs
DAS-O&G and TPH
Notes: ‘
QA/QC samples are not included. .
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RISOP Addendum No, 1
‘ Date: April 1995

Seéﬁon 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-Custbd_y Procedures

Sampie possession must be traceable throughout the collection, preparaﬁon, 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
properly. 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 III are outlined in SOP No. 11.

Aﬁer collectmg the samples, the field samplmg personnel will complete a chain-of-custody records.- -
The following information will be specified for each sample on the chain-of custody records:

e Laboratory name and address and contact person

NIR164/037R164DOC .‘ B 4-1 | A R 30 07 g5




RISOP Addendum No. 1
Date: April 1995

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 mumber (if applicable)
Preservative

Name of person receiving the data

‘When transferring samples, the individuals relinquishing and rece:vmg 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 prov1ded by the sample management office
(SMO) and will be assigned in the field.

All samples will be shipped via Federal Express Priority 1 Qvernight Service each day they are
collected. Sample shipping will be reported to the SMO or CRL daily depending upon whether
CLP or CRL are doing the analysis. Sample shipping information may be provided to SMO or
CRL by fax and confirmed through daily telephone conversations. Sample shipping protocols are
also described in detall 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 aﬂixed t6 each sample container, and it w111 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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- RISOP Addendum No. 1
Date: April 1995

: . e Analysis to be perfonrred;
e Preservative added; and
e 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 alll 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 jn 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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RISOP Addendum No. 1
" Date: April 1995

Section §

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 calibratlon and ma.mtenance activities is as unportant as the
 data record itself

Field Equipment Calibration
The following ﬁeld equipment to be used duﬁﬁg the field activities reqixires calibration:

pH meter

Conductivity meter

Dissolved oxygen meter

Turbidity meter

HNu

OVA

Combustibie gas indicator (CGI) meter

The field equipment will be calibrated before and during each day’s 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 devnée shall be removed from service,
- tagged so that it is not inadvertently used, and the ARCS equipment manager nouﬁed so that a
substltute piece of equipment can be used.

Equipment that fails 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 aﬂ'ected, the outcome of the evaluation will be documented and the SM
notified.
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RISOP Addendum No. 1

Date: April 1995
Table 5-1
Calibration Standards
Fischer and Porter Site
Calibration
Instrument Standard Span Reading Method
HNu, 10.2 ev probe 100 ppm 98+20 55ppm | 1.5 Vmreg;
: isobutylene .| T-tubing
HNu, 11.7 evprobe 100 ppm 50+20 68 ppm 1.5 Vmreg;
isobutylene T-tubing
OVA | 100ppm 30+15 100 ppm | 1.5 Vmreg;
‘ methane T-tubing
pHmeter | pH4and7 NA WA N/A
: Buffers
Conductivity meter EC 225 and N/A N/A N/A
' 1,000 ms/cm ’
CGI . . | 0.75% pentane N/A 50%LEL | 1.5Vmreg: direct
- +5% of LEL | 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 cafibration criteria specified in the CLP User's Guide and instructions provided with
. DAS requests. : : .

i
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Attachment A
Standard Operating Procedures

" Electronic Water Level Mcasurcménts

Ground Water and Treatment System Sampling

- VOC Sampling

Field Measurement of Specific Conductivity and Temperature
Field Measurement of pH | -
Field Rinse Blank Preparation

P.reservin‘g Non-VOC Aguéoﬁs Samples

Decontamination

- Field Measurements of Organic Vapors Using an HNu dr OVvM
_Oil/Water Interface Level Measurements

- Sample Documentation, Packaging and Shipping Instructions

Site Logbook

Photographic Documentation

7 Combustible- Gas Indicator

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

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

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

. One at the time of mstallatlon of data Ioggers 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
Detonized water for cleaning water level indicator
Straight edge ruler | |
Paper towels
Keys
Manhole opener (if applicablej

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

" PROCEDURES AND 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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SOP NO. 1

When "tone" sounds and/or the light comes on, probe has contacted the ground .

3.
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 usmg the center of the
straight edge ruler as your datum pomt

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 levéls 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.

ATTACHMENTS

None.

KEY CHECKS AND ITEMS

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

Pecontaminate electronic water level indicator between wells.

 Straight edge ruler must lay flat on top of casing.

-
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SOP NO. 2: GROUNDWATERkANID TREATMENT SYSTEM SALMPL]NG

L  PURPOSE o A

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

E ,SCOPE . e s e L o

Standard groundwater sampling techniques using fhe appropriate sampling equipment
. are summarized. Site-specific details are discussed in related sections of the RISOP
addendum. . ‘
IL EQUIPMENT AND MATERIALS
| Water level indicator
Oil/water interface level indicator -
Deionized water |
2.5% (W/W) trisodium phésphate (“ISP”) ,énd water solution
Calibrated bucket to measure volume of water purged
| Plastic sheeting to lay on ground afpund the well

Bottles and preservatives (if required)

Personal protectlon equipment - [atex or surgical gloves, etc. (REFER TO
HSP) ‘ .

-, | “PH, specific conductance, temperatufe meters with calibration solutions
Peristaltic orjet.pdmp |
Submersible pump |
Silicon and polyethylene tubmg

Stainless steel bailers with Teﬂon-coated leaders
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**SOP NO. 2
IV. PROCEDURES AND GUIDELINES - ‘ .

A.  MONITORING WELL SAMPLING

These procedures are to be followed for all monitoring wells except \}vells 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 PH1, 2, 3, 4, and F5, using an oil/water interface Iévg:l 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 grav1ty

Do not sample ground water in wel]s 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 dejonized water rinse when done,

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

V=3.14x (D¥4)xHx 7.48

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

S
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SOP NO. 2

H = height of water column in the well ()
(depth to bottom of well minus depth to water)

8. Lay out plastlc 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.

Dependmg 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 penstaltzc
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 serm-VOCs samples
(sce 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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SOP NO. 2

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. After sample collection,
temperature, pH, and specific conductance should be measured again.

measurements will provide evidence of stability. If stability is indicated at three .

10. SAMPLING BY BAILER: 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
Jost 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
decontammated bailer must be used to sample all wells.

11. SAMPLING BY PUMP: When using a penstaltxc pump, posmon the tubmg 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
1 /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 1 //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.

AR300809
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SOP NO. 2

EXISTING EXTRACTION WELL SAMPLING (Wells FPL, 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.

C.

The port should be allowed to run open continuously for at least 1 minute §13
possible) before the sample is collected. Collect purged water and bring to on-
site treatment system for treatment.

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

Take measurements for pH, conductivity, and temperature (in accordance with
SOP Nos. 4 and 5).

Sample containel:s 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.

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.

D.

~ 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.

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.

PACKER TEST SAMPLING (Well PHS)

Two samples will be obtained from each zone (3 zones) isolated by packers during the
packer-pumping test on test well PHS.

NJR164/029R164.DOC
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E.

SOP NO. 2

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.

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 the container
in the same manner as discussed above.

For samplit:g 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.

PUMP ﬁST SAMPLING (Well PHS)

Sampies will be collected during the pump test from the test well PHS and from the
treatment system. .

Pump Test Well Initial Sample

1.

NJR164/029R164.D0C ‘ 6

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

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 leve! indicator (SOP NO. 1). Decontaminate
with detergent and deionized water rinse when done.

'Calculate the volume of water in the well with the following equatlon

V=3. 14x(D2/4)xHx748

Where:
-V = total vclume 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)

Lay out plastlc sheetmg in areas where equipment must bc set on the ground.

Lower a decontaminated submersible pump below the ﬁ'ee product, ifpresent. o .
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SOP NO. 2

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 1 I/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 dedlcated, 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 stablhty 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 serm-VOCs TPH, and oil & grease. For
sampling VOCs, see SOP No. 3.

Pump 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 conventlonal parameters. For
sampling VOCs, see SOP No. 3.
Sampling of Treatment System

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

2. Open sample porfs 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 Salnpling, see SOPNo. 3.

NJR164/029R164.DOC . - 7
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. SOP NO. 2 |
VIL ATTACHMENTS | |
None. - | : S | ‘ .
VI KEY CHECKS AND ITEMS

. Cover ground.

. Wear latex or surgical gloves.
Secure bailer line end.
For VOC sampling: do not sample with pumps unless speclﬁed (e.g., pump ‘and
packer tests); check for bubbles.
Remove sample tap aerator
Collect samples upstream of any water treatment umts unless specified
otherwise

NJR164/029R164.D0C
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SOP NO. 3: VOC SAMPLING

PURPOSE

To provide general guidelines for sampling for volatile organic compounds.-

'SCOPE

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

1.

I
ML
V.
2.
4.

" EQUIPMENT AND MATERIALS

Sample vials with Teflon septum caps, clean latex or surgicél gloves, pH mefer
derochloric aéid (HCY) for preservation (ultra-pure grade)
pH indicating paper | |

Nitrile or latex gloves

PROCEDURES AND GUIDELINES

- Sample VOCs before sampling other analyte groups.

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 fiuid,
windshield de-icers, carburetor cleaners, etc.} and household paint products
(paint strippers, thinners, turpentine, etc.).

To check the amount of hydrochloric acid (HC) 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 acid (HCI), gently mix, and check the pH. Repeat this cycle (if
necessary) until you reach a pH of 2, counting the number of drops of HCI
required. HCI used must be ultra-pure grade. DISCARD THE TEST VIAL

. and add an equal number of drops of HCI to each of the sample vials. Proceed
_ to sample.

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

Wear clean latex or surgical gloves.
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SOP No. 3

* Fill the sample vial unmedlately, 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. T

Fill the sample vial with a minimum of turbulence, until the water forms a

positive meniscus at the brim.

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

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

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,

-nnmedlately upon collection.

ATTACHI\IENTS ' — o

None.

KEY CHECKS AND ITEMS

Check for possible sources of contamination.
Check pH.

Fill slowly, with as little turbulence as possxble
Check for air bubbles.
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SOP No. 4 Field Measurement of Specific Conductivity

and Temperature
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CALIBRATION

NJR164/043R164.DOC L c 1

SOP NO. 4: FIELD MEASUREMENT OF SPECIFIC CONDUCTIVITY
" AND TEMPERATURE

' PURPOSE

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

SCOPE

Standard field conductivity and temperature techmques for use on ground water
samples.

. ,EQU-IPMENT AND MATERIALS ~— =~

' Conductivity meter and electrode:
Deionized water in squirt bottle
Standard potassium chloride (KCl) solution (0.01 N and of differrent orders of
conductance) .

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

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

" recommiendations.

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. . Tum 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 KClI 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.
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9.

10.

SOP NO. 4

Turm the mode switch to appropriate conductivity scale (i.e., x100, kl(), or x1).
Use a scale that will give a midrange output on the meter.

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

Calculate conductivity using the formuta:
Gas= Gy /[1+0.02 (T - 25)]

Where: : o

Gys = conductivity at 25°C, umho/cm

T = temperature of sample, degrees C _

Gr = conductivity of sample at temperature T, umho/cm

' The table below lists the va_luesof 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.

5 : Conductivity
Temperature°C = 77 _(umho/cm)
15 " L1415
16 - - 1,167.5
17 | 1,193.6
18 o . 1,219.9.
19 ' 1,246.4
20 1,273.0
21 1,299.7
22 ‘ - 1,326.6
23 _ . 1,3536
24 . -~ - 1,380.8
25 | 1,408.1
26 ' : 1,436.5
27 _ . 1,4632
28 .. . 1,4909
29 . 1,5187
30 ' 1,546.7

. Rinse the probe with deionized water.

Run sample and rinse with deionized water when done.
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V. KEY CHECKS AND ITEMS

Check battery.
Calibrate. : o
Clean probe with deionized water when done.

‘When reading results, note sensitivity settings.

VL. PREVENTIVE MAINTENANCE .

Refer to operationis manual for recommended maintenance.

Check batteries, and have a replacement set on hand.

SOP NO. 4
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Date

Time'

- CONDUCTIVITY METER CALIBRATION SHEET

Instrument Readings
Analyst Uncalibrated __-__Calibrated

Initials - @EC=225 - ... . . @EC=225 Comments
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SOP NO. 5: FIELD MEASUREMENT OF pH

L PURPOSE
To pfovide a generai guideline for field measurement of pH.
I. SCOPE |

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

III. EQUIPMENT AND MATERIALS

. pH buffer solutmn for pH 4, 7, and 10
. - Deionized water in squirt bottle

. pH meter

. Combination electrodes

. Beakers '

Glassware that has been washed with soap 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 solunon |

2. A]low meter to stabilize and then turn cah'bratlon 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 agaixi and then turn slope adjustment dial
until a reading of 4.0 is obtained for the pH 4 buffer solutlon 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.
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SOP NO. 5

B. PROCEDURE

1.

.5‘ T

Before gbing out into the field:

a) Check bétterie_s.

b) Do a quick calibration at pH 7 and 4 to check electrode.
c) Obtain fresh solutions.

Calibrate meter using calibration procedure.

Pour the sample into a cleé.n beaker.

Rinse electrode with deionized water between samples.

~ Immerse electrode in solution. Make sure the white KCl junction
on the side of the electrode is in the solution. The level of | '

electrode solution should be one inch above sample to be
measured. Rinse electrode with deionized water after every
measurement.

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

C. GENERAL

NIR159/012R159.WP5

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.

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 buf:fcrs to calibrate the pH meter

Weak orgamc 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.
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SOP NO. 5
4. Following field measurements:
. a) Report any problems.
b) Compare with previous data.
c) Clean 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 +/-01pHumt. -

V. KEY CHECKS AND ITEMS

e Check batteries
. Calibrate

VL. PREVENTIVE MAINTENANCE

. Refer io operation manual for recommended maintenance.
. Check batteries, have a replacement set on hand.
NIR159/012R159. WP5 - 3 ) ﬂ R 3 U G 8 2 5




pH METER CALIBRATION SHEET

N Instrument Readings
Uncalibrated Calibrated
* Analyst (Two Required) (Two Required)
Dste Time Initial @ pH4 @pH7 @pH4 = @pH7 Comments
-‘NIR139/041R 139.WP5/4
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SOP No. 6 Field Rinse Blank Preparation
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' SOP NO. 6: FIELD RINSE BLANK PREPARATION

PURPOSE

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

SCOPE

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

EQUIPMENT AND MATERIALS

. HPLC»gradé water

. Sami)le bottles as defined in sampling plan

«  Phthalate-free gloves

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 eqmpment, not to exceed one per day per matrix,

B.  Field blanks shall be prepared in the followmg order: VOCs, semi-
VOCs, metals, TPH, and oil & grease. For volatiles, 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.
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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 I’I‘EMS
3 ‘Wear phthalate-free g]ovés.'_

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

NJR1S9013RISO.WPS . 2
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SOP No. 7 Preserviiig Non-VOC Aqueous Samples ‘
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SOP NO. 7: PRESERVING NON-VOC AQUEOUS SAMPLES

PURPOSE

 To provide‘ general | guidelines for preserving aqﬁeous'samples.

- 'SCOPE .

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

' EQUIPMENT AND MATERIALS

- Disposable eye droﬁpers '
Clean beakers for'tfansfer of small portions of chemical preservative
pH papé'r strips (Range O to 14)
Chemical preservatives (ultra—pﬁre | grade) |
Personal protecti;)n ('REFER TO HSP) |
PROCEDURES AND GUIDELINES

1. Remove caps from sample containers to be chermca]ly preserved. Add
appropriate amount of chemical preservative to opened container. See Table 3-
2 of the RISOP addendum for presewatrves to be used.
2. After adding the appropnate preservatwes to the sample containers, cap
' contamers tlghtly Invert sample container a few tlmes to mix.

3. ‘After presemng all the sample contamers and mlxmg, open the contamer 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 accordmg to the CLP User‘s Guide.

ATI‘ACBMENTS

* None.
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SOP No.7

. Add appropriate preservatives to sample containers and mix well;
Check pH with pH indicating strlp

Put samples on ice.

~
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| ' SOP NO. 8: DECONTAMINATION

L PURPOSE

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

O. SCOPE

This is a general description of decontamination procedures F or site-specific
dewatlons see the RISOP. addendum and HSP.

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

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

10% (V/V) nitric acid (HNO;) and water solution (only ultra-pure grade HNOs;
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 apptoved 55-gallon drum for disposal of waste -
Phthalate—ﬁ'ee gloves

Decontamination pad and steam cleaner/hlgh pressure cleaner for large
equxpment

IV. PROCEDURES AND GUIDELINES
A, PERSONNEL DECONTAMINATION: To be performed after completion of -

o tasks whenever potential for contammanon exists, and upon leaving the
. exclusion zone. : .
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SAMPLNG EQU]PMENT DECONTA@AﬁON
.

VWash boots in low phosphate detergent then rinse wi Water. If |
, drsposable latex booties are worn over boots in the work area, rinse
- with low phosphate solution, remove and discard mto DOT approved

| Rmse w1th potable water.

}Arr dry

SOPNO. 8

_ Remove inner gloves and dlscardt |

Sanltrze resprrator if worn.

e end of the work day, shower entlre body, mcludlng han‘ elther at

,the work site or at home.

o,
2o

Don phthalate-ﬁ'ee gloves.

- Wash all equtpment surface that contacted the potentlally contammated

soxl/water with TSP solutlon

SRR

Rmse w1th 10% HN03 solutron when sarnplmg for morgamcs (carbon

8P plrt spoons will be rinsed wrth a 1% solutlon and rmse)
ijse with distilled or potable water

. Rmse with methanol followed by a hexane rlnse when samplmg for
! orgamcs

P - - IR

”Rmse with HPLC grade water. Use at least ﬁve tlmes the volume of
- solvent used.

V Completely air dry and wrap exposed areas with aluxrlmum foil for
-transport and handling if equipment will not be used lmmedrately

i Ss-gallon drum.
7 Wash outer gloves in low phosphate solutlon, rinse, remove and drscardA
E mto DOT approved 55-gallon drum o N
’ Remove d13posable coveralls (‘ Tyveks") and dlscard rnto approved
55-gallon drum.
Remove resprrator (if wom)

e




SQP NO.§

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

Note: Instrument probes wﬂl be rinsed with delomzed 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 eqmpment '

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 undercal‘riage, wheel wells, lugs or tracks)
containing onsite contamination priofr to le'aving the site.

3. Collect all liquids and solids generated from decontanunatlon process i
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 o

1. Vlee 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 delonized

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

E SAMPLE CONTAINER DECONTAMINATION: 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.
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V.  ATTACHMENTS

None.

VL KEY CHECKSAND ITEMS R

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

- Do not Use acetone for decontamination.

. Drum all contaminated rinsate and materials.

"« Decontaminate filled sample bottles before relinquishing them to anyone. i

- - A3
\ ,
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..SOP 9: FIELD ‘MEASUREMENTS OF ORGANIC
VAPORS USING AN HNU OR ovm -

L ]?URPOSE

Do j"To prov:de general ‘gmdelmes for the#ca]xbratlon and use of the HNU or OVM
NIRRT photmonmnon detector R .

L SCOPE

T :? 4 > s ‘-iﬁ\“‘ i L -'“EV,:‘!;. ”
Lo ]‘_‘Thts is a broad guldehne for the ﬁeld use of an HNU or OVM. For speclﬁc
o mstructlons, refer to the operatmns manual
e o | »]An HNUreadout/control umt and photmomzatlon probe (elther 10 2¢ or
. 1 7 eV dependmg on requlrements) with fully charged battery pack
o :A short length of l/8th—mch tube to-transfer cahbratlon'gas from the cy[mder
' ot the HNU probe (as short as possxble)
A na HNU PROCEDURES AND GUIDELINES o ’
| ONLY PROPERLY TRAINED PERSONNEL $HOULD USE THIS
) ]NSTRUNIENT FOR SPECIFIC INSTRUCTIONS SEE OPERATIONS
A | CALIBRATE THE HNU |
R ' 1 ”'i,Identlfy‘the probe by lamp model . |
: -2
}7"’3; ' -




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

- Fischer and Porter

‘Roll 1 ..
Frame 1 of 36 ,
‘May 30, 1995 — M. Smith
B-1

5. I a time dated video camera is used, audio notes can be made while
video taping an act1v1ty Fleld logbook entnes, however, must also be
made. ,

6. Refcr to SOP No. 12 for guldelmes on sne logbook entries.
V. " ATTACHMENTS |

" None.
Vi KEY CHECKS AND ITEMS .» ,

. Record mformanon on each photograph taken into site logbook
«  Check camera for batteries and film.

m#m/mmw?f o 2 AR300840
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SOP No. 9

A 1.5 L/min regulator for the calibration ga.s cylinder

T-tube of 1/8th-inch transfer tubing to transfer the calibration gas from the
cylinder to the OVM - o

'PROCEDURES AND GUIDELINES

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

A OPERATION

Power—up mnstrument by piuggmg in the power plug or the charger

1.
cable.
2. Depress " ON/OFF" key to ignite lamp and initiate sample pump.
“LAMP QUT" will be displayed untll lamp is ignited. Unit is now
operational.
B. . SETTING ZERO
1.  Depress “MODE/ STORE" key.
2. Using *-/CRSR" key, scroll through: “"LOG THIS
VALUE"%' ' R/COMM'% " CONC METER"% " 'FREE
SPACE"% RESET TO CALIBRATE " Display should read
“RF=_ -
3.- Depress "RESET" and -/CRSR" keys sxmultaneously to select cursor
: position. :
4, Depress "RESET" and " +/INC" keys sunuitaneously to scroll through
- preset response factor (R¥) values. Set RF =1.00.
5. Using “,-/CRSR" key, scroll through '
“LAMP" " ALM™ AVERAGE"/ " LOC. CODE MODE"% " AUTO
LOGGING"% CONC. METER"%FREE SPACE." Display should read
- “RESET TO CALIBRATE i Depress RESET" key.
6. Depress *-/CRSR" i in response to’ R.ESTORE BACKUP" prompt.

3 © AR3008LI




SOP No. 9

SETTING THE ALARM

1. Depress "MODE/STORE" key. Use '-/CRSR" key to scroll to
TALM". Depress "RESET" and -/CRSR" keys simultaneously to
‘select cursor position. ' ‘

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

e

3., Depress “MODE/STORE" key. Unit is now operational,
ERASING PREVIOUS DATAPOINTS

1 Depress "MODE/STORE" key. ‘Use “-/CRSR! 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.

- 1f " COMMUNICATE" is displayed, depress **-/CRSR" key in
~ response to ""COMMUNICATE" and “'DISP. LOG DATA"
prompts. , o
2. DepreSs +/INC" key in response to ' "RESET" prompt. 'Depress

“MODE/STORE" key. Unit is operational. All datapoints have been
erased. : ' T S '

' STORING A DATAPOINT
- 1. Depress “MODE/STORE" key when ydu want to store a datapoint.

Depress ' +/INC" key to store the point. Use the ~"+/IN (o key to set
datapoint number or location code; use ~ -/CRSR" key to move cursor.

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

> . AR3008L2




. | ‘ SOP No. 9
IX. PREVENTIVE MAINTENANCE

A complete preventlve maintenance program is beyond the scope of this document
For spec1ﬁc 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.

"~ Charge batteries daily.

. Occasionally allow the batteries to totally dmcharge before recharging to
_ . '  prevent battery memory from occurring.
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V.

'SOPNo.9 .

'

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 tﬁat it is powered. A faint
- bumming sound will be heard.

6..  Set the range to the appropriate setting.

7. Connect the tube from the calibration £as bylinder 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. . SAMPLINGWITHTHEHNU = =~ 7777 70777

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 rebharge takes 14 hours).

4, For preventive maintenance, refer to instruction manual.

OVM EQUIPMENT AND MATERJALS

- Operations manual

~

An OVM data loggér (either 10.0, 10.6,.or 11.8 ¢V lamp depending on
requirements) with filly charged battery pack and air filter (silver in-line filter,
or plastic disk in-line filter)

Charging unit

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

AR3008LL




SOP No. 9

Table 1
OVM DATA LOGGER
Lamp Gas Reading | Response Calibration Method
. Factor
10.0eV 100 ppm 100 ppm Reset to . 1.5 L/min regulator; use ~"T'' tubing
10.6eV | isobutylene | (RF=1.0) - 0.55 arrangement to connect to OVM.
o  Flush and fill tedlar bag with calibration gas;
connect directly to QVM. |

11.8 eV 100 ppm 100 ppm | Resetto | e 1.5 L/min regulator; use *"T'' tubing

isobutylene | (RF=1.0) 0.68 arrangement to connect to OVM,

e  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 ¢V 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 (11.8 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 t0 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.

Exposure Limits:  Refer to HSP.

" Action Levels:

Refer to HSP.
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SOP No. 9

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
zero¥aconnect prior to depressing a "RESET" key.)
'CALIBRATION
L Instrument should dlsplay 'SPAN PPM = -.-+ TO CONTINUE."
2. Depress RESE "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. Whén finished calibrating, display will read "RESET TO . .
CALIBRATE." Depress "MODE/STORE" key. Display should read
about 100 ppm. Turn valve off. Disconnect span gas cylinder. Unit is -
now operational.

SETTING RF TO MIMIC HNU

1 Depress “"MODE/STORE" key.

2, Using **-/CRSR" key, scroll through: _'__“LOG THIS
VALUE"%"R/COMM"%" CONC METER"% " FREE
SPACE"%""RESET TO CALIBRATE." Dlsplay should read “'RF =
1.00." R

3. : Depress ‘RESET" and "-/CRSR" keys sxmultaneously to select cursor
position. o

4, Depress "RESET" and **+/INC" keys simtﬂtaneously 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.
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SOP No. 10 Oil/Water Interface Level Measurements
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- VIL

H  RETRIEVING ADATAPOINT = . .. . .-

1. Depress "MODE/STORE" key. Use "-/CRSR" key to scroll to™
- UR/COMM." Depress "RESET KEY". Depress "-/CRSR" key in
response to *COMMUNICATE" prompt. Depress " +/INC" key in
response to * DISP. LOG DATA" prompt. Datapomt(s) and the
date/t:me of collection will be displayed.

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

I | TURNING THE AUTOLOGGER FUNCTION ON

1. Dep'ress “'MODE/STORE" key. Use **_/CRSR" key to scroll to
" AUTO LOGGING" prompt Depress "RESET" key Depress
“+HINC" key.

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

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

L. 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

VII. KEY CHECKS AND ITEMS

Check battery.

Zero and calibrate.

Verify sensor probe is working.
Recharge unit after use.

AR3008U8
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| SOP NO. 10: OTL/WATER INTERFACE LEVEL MEASUREMENTS

PURPOSE

General reference information for measuring depth to and thickness of free product in

- monitoring wells.

SCOPE

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

1.

" EQUIPMENT AND MATERIALS

Electronic oil/water interface probe'

Deionized water

Trisodium phOSf’hate (TSP) dete:rgent solufion

Straight edge ruler

- Paper towels

Keys '
Manholg. opeﬂer (if applicable)

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

PROCEDURES AND GUIDELINES

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

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

‘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.

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.

NJR164/041R164 DOC o e QRBUUBH’g




SOP No. 9

INSTRUMENT PROFILE: ORGANIC VAPOR

Hazard Monitored:

Application:

Components:

Detection Method:

Operation:

Readout:

Calibration:

Inherent Safety:

METERDATA (OVM) LOGGER
Organic and inorganic vapors and gases.
Determines relative concentrations of air contaminants. Information
used to establish level of protection and other control measures. It

will not detect methane.

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.
Photolonization.

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.

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

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-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 (HSP). '

The OVM is approve'd for Class I Division 2 Gr_oups ABCD,
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~SOP No. 11 Sample Documentafion, 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 thiough 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.

Dun'ng"the sampling event there are_é few things you should keep in mind:

e  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.

" e QC samples: make sure all of the QC requirements hsted 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)

AR300852




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
CLP Sample Numbers. If they don’t you will be wntmg a. memo-to-file scon there
after. _

Sampler didn’t call SMO (RAS) or Ilm McKenzie (DAS) Wlth shipping information
or didn’t call before 3:00pm on Friday for Saturday deliveries. RAS or DAS
caontacts 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 andfor 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 safnples‘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 descnpt:on for tnp blanks, field blanks and eqmpment blanks not noted as
~ Field QC/Rmsates _

- 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.

\

AR300853




SOF NO. 10

5. Continue lowermg the probe through the free product. Whena beepmg “tone”
sounds, the probe has contacted the top of ground water.

6. Read the depth to ground water from the datum point at the tbp 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.

ATTACHMENTS

None.

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.
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Sample Preparation Checklist

— If the samplmg event has DAS analyses, have you had ‘the DAS requcst written and
submitted a_minimum of 6 weeks before the samplmg takes place?

Check the following 1 week before samphng

Has the RAS Iab been set up yct‘? (it apgllcable, 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?
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 list to get proper
preservative for desired analyses)
Paperwork (tags, chain of custody forms, etc. - Call the

Things to complete:

——
e
T —

Do you have enough:‘

l_l

|

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)

||

N

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 advantag'e of it. Even people who have done this before need to be refreshed from
. time to time. It is easy to make a simple mlstake 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.

AR300857
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Sample Paperwork Checklist
Inorganic Traffic Report/Chain of Custody

Fill out forms with available information:

>

> 0

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. (IIT), Sampling Co. (CH2M HILL), Sampler Name and Signature

C — Date Shipped, Carrier (Fed Ex), Airbill No.

A - Site Name, City, State, Site Spﬂl ID (last 2 digits of account code)

A — Type of Activity (We will fill in: Lead: SF=Superfund or PRP - also fill 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 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

— .. 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 (composne or grab-fill in the one being used)

A . D. Preservative (from box 6) - See attached table for analyses and preservative
'reqmrements i

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 HILL’s designated sample locatmn identifier.
Example: GW-2, GW-2DUP)

C — H. Date and Time of Sample Collection

A L Sampler Initials

A — & Correspenchng CLP organic Sample No. (if we have orgamc 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 HILL rarely uses)
C ____ Shipment for Case Complete? (If more sampling under this case, NO - if sampling
totally complete, YES)
. Pagelof_ ?
— Samp]e Used for Spike and/or Duphcate (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, 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

IIN / A"

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 samplmg event.

‘ -A RBU 0859
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- Sample Paperwork ‘Checklist
Organic Traffic Report/Chain of Custody

Fill out forms with available information:

o > W o0 pUW

-

0

>0

aona

e

> »>Q > b Pr

—

IH_I

1

Case No. (RAS No.)

Project Code (W.A. No.), Account Code. (You can get these from the sample
manager, Julie Lovett/WDC)

Region No. (III), Sampling Co. (CH2M HILL), Sampler Name and Signature
Date Shipped, Carrier (Fed Ex), Airbill No.

Site Name, City, State, Site Spill ID (last 2 digits of account ‘code)

Type of Activity (We will fill in: Lead: SF= Superfund or PRP - alsc fill in:
Remedial: RIFS, RD, etc. depending on the site) -

Lab Shipped to Address and "Attention-Sample Custodlan - no phone number in
this box. -

CLP Sample No. (sticky labels) from bottles. Make sure you use the Organic Traffic
Report {OTR) labels. ' -

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

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

C. Sample Type (composite or grab-fill in the one being used)

D. Preservative (from box 6) - See attached table for analyses and preservative

requirements. :

E. RAS Analysis - "X" the proper box for the desired analysis

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) -

G. Station Location (this is CH2M HILL’s designated sample locatlon identifier.
Example: GW-2, GW-2DUP)

H. Date and Time of Sample Collection

L Sampler Initials

J. Corresponding CLP Inorgamc Sample No. (if we have inorganic sampling at same
Iocation, put in the inorganic CLP sample no.)

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 HILL rarely uses)
Smpment for Case Complete? (If more sampling under this case, NO - if sampling
totally complete, YES) ‘

Page 1 of __?

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.)

Additional Sampler Signatures (Just another place for more samplers to sign)
Chain of Custedy Seal Number (We don’t have seal numbers in Regmn IIT)
Relinquished Slgnature, 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 Checkhét
DAS - (CRL) Chain of Custody

USE ONLY EPA Chain of Custody Records | o | B

QOO OQAQPRFQQP PPy

11

Project Name (Use Site Initials (i.e. for Fike Chemical use F. C)
Samplers (signature)

Project No. (W.A. Number) .

- Analysis type(s) (write in the slanted boxes available)

Lab Name (write in above where "remarks" is written) '
Case Number - write the DAS number assigned directly under where "remarks" is

“written - it will be R3###. (R3 for Region IIT)

Station No. (the CH2M HILL station number assigned)

Date of sample collected ‘

Time sample is collected

Comp./Grab - if you know ahead of time

Station Location (the CH2M HILL station location assigned)

No. of Containers (1, 2, 3, etc.)

Analysis (simply put an "X" in the analysis requested for that sample)

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 nnmber for that sample.

‘Relinquished by (Signature), sampler signs

Date/Time - The date and time the sample is sent out
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.




Sample Paperwork Checkl‘ist - 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 shlpments on Saturday unless
authorized in advanced ,

Things to do back at the office after the samphng 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) cham
of custody to:

Amnnette Lage -

United States Environmental Protectlon Agency
~ Region III o

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

‘samgle manager, Julie Lovett/WDC for the site sample files.

Mail "SMO" co;ﬁy 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 bgttdxﬁ 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
50 you can have the proper forms to fill out. Then return the forms to Julie
Lovett/WDC so they may ba submitted by diskette ta EP&R 200864




Sample Paperwork Checklist - Sample Tags

These can be filled out before the sampling event takes place. Fill m everjiiﬁng but the date and p
time, but just 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 "X" 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, HC}, etc.) Also, if the sample is filtered note it in
this box.

NERRREEN

|

AR3UUBES




| Sample Paperwork Checklist
Samplers Nightly Shipping Information

* Fill out forms with available information:

, . C | Date of Shipment

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

AQEWwWwEe>pp0n

IHIHIIHH

This form is written documentatlon of what samples you are sending. NO’I‘HING 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 (U.S. 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 copie's 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 ‘Logé

~

These are filled out afterr_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 . __ |

DAS:

HIIHII

HIH

|

||

Prolcct 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 S
DAS Request Details - if applicable

. Write analyses type (Examplc SULFIDE)

. Preservation - Write in name of the one used (Example:

HNO3, H(], 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=0rganic, INOR=Inorganic, or DAS)
EPA Sample No. (RAS-CLP Sample Numbers from sticky labels)
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 s hlgged)
Data Received ("X" out items NOT requested)
Put a large "X" through the DAS columns (it currently still says SAS cross
that out and replace with 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 Recelved This is for CRL

Final Sampling (Located at the bottom of the page. Most hkely will be "yes"
since shipping logs will be filled out aftﬁr the sampling event)

Final Shipping Date

AR300867
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Sample Paperwork Checklist - Miscelléneous}

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 stxcky 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 matchmg times and dates of
sample collection?

Did you neatly cross-out any changes with cne 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 Iog 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 .

If the skiipmcnt of samples is delayed,b canceled, or the sample count number .

B

LT

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

. CH2M HILL.

-Did you write “Attentlon-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

. questmns should go to the sample manager, Julie Love:t/WDC

|

n

* I

DAS Samples: Jim McKenzie/U.S. EPA 215/597—3229

DAS Fax Number v 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 fequircd to_iixform SMO about.
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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

ERRRRRREE

*

Once all this is included i in the memo-to-fi le it needs to be d1stnbuted to certaln mdmduals

Custodian of Samples at the Laboratory (they get the ongmal 51gned copy -
Fed Ex'd)

EPA RPM for the specific site -

Annette Lage/RSCC/CRL B '

SMO RAS Coordinator or EPA DAS ‘Coordinator (dependmg on lab \
assignment)

DAS: Jim McKenzie RAS: Roger Nowakowski

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

|

L]

DAS - Regional Point of Contact (RPOC):
Mr. Jim McKenzie _

- United States Environmental Protection Agency
Region III
841 Chestnut Building, MC:3HW43
Philadelphia, PA 19107-4431

L AR300871
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' SOP NO 12: SITE LOGBOOK
PURPOSE

General guidelines are provided for keeping a site logbook.

~ "SCOPE

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

o Arrival and departure of site visitors

. Arrival and departﬁre of equipment

«  Sample pickup (airbill ﬁumber, carrier, tlme)

. Start or completlon of borehole trench and momtonng well installation
or sampling activities

. Sample locations and ;dentificati‘on numbers and any observations made
. Field measurements taken fer each sample

-_l Any deviations to Athe Woﬂ: 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.

EQUIPMENT AND MATERIALS

_» . Bound notebook with consecutlve]y numbered pages that cannot be

removed - e e

"PROCEDURES AND GUIDELINES

1. - One current site logbook is maintained per task

NJR159/013R159.WP5 /I AR30 087 5
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ZOTTLE TYPE. FEESSRVATIVE AND HOLDING TIMES SY ANALYSIS
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Nitnita (NO2) . 11 liter potv {48 hours

NitritasNitrate NO2FNG3Y - - [Triitenpoty - i | RESQ4pH<2T |28 days: -

Qi ang Greasa (Q&G) i1 fiter oo |H2SQ4 nH<2 128 davs
PEBPestdcidasy - +<| 800z amber: NGOG

Phernot i1 liter golv IH2S04 oH<2 28 davs

PHosohorus {F03) e PR RO DO Y D N O |48 hours:;:

ISitica (S1Y '1 liter ooty . ]None 128 davs

:Stilfate (SCE):. o Iviterooty: - [NOBew - 7| 28days |
:Sulfide ' 1 liter porv ‘None 17 davs ‘
[ Shlfites (SO}~ mroes e | rriterpoiysss . -4 | immediatalys: il
iTotat Dssscwea Sclid {TDS} i1 liter poiv iNane |7 davs |
Tatat Kiaidaht Nitrogen (TKNY. ' |Tliterpoty + 7+ |H2ZSC4pH<2. |28davs: i |
Total Orgamic Carson (TOC) 11 liter potv H2S04 pH<2 .28 davs |
TRai Phiosphommus (TPF~ 43 sk litenpolys - i HESO4 pHe 2 | 28 davs . bl
Tatal Solid (TS) , i1 liter polv INane i7 davs !
Tital Suspended. Soiui WSS& | Bliterpolyy - ENW'*%‘??““ = Tdavs o’
Turbidity , i1 liter pav iNone . i48 hours |
‘Voladles: - T |3240mkviats: - 5 |HEL pH<2Z:, | - fA:davs preserved - |

HCL - rydrocnioric Acid
NaOH - Sodium Hydroxide
HNQ3 - Nitric Acid .
2S04 - Sulfuric Acig

This list does not contam ail possible analyses or accepiable bomie types. it was compiled trom a .
tabla in the “CRL Sampie Submussion Guidelines (9/18/20).” !n tne event a gesireg analysis is not
gn e ust. cait the sampie manaager 10 get the Droger Dottie type ang oreservanve.
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SOP NO. 12

VI. KEY CHECKS AND ITEMS

Logbook is initiated with the first 0n51te actmty
All site activities are recorded.
Entries must be made daily.

NIR159/018R159.WPS 3 AR300874
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SOP NO. 13: PHOTOGRAPHIC DOCUMENTATION

L PURPOSE

- General gu:de]mes 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.

I, 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:

e & & & 4 & 5 » »

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 battenes -
Site logbook : : el

v, 'PROCEDURES AND GU]])'ELINES

Load film into camera. Make sure type of film bemg used (i.e., ASA

1.
and speed) are appropnate for the typa of photographs to be taken

2. Aim and focus at obJect to be photographed |

3. Record information listed in IL. 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,

NIR164/034R164.WPS5 o - 1
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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 followmg mformat:.on 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 protectlon
required. B ,

7. Record all sampling information (location, lieadspace 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. Al photographlc documentation must be logged into the logbook
following procedures outlined in SOP No. 13.

V. ATTACHMENTS

None.

NIR159/018R159.WP5 - 2 : ' | ﬂ R 3 U O 8 7 7
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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.
I. SCOPE

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

nI. EQUIPMENT AND MATERIALS

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

Operations manual

Calibration gas (75% pentahe, 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%).

" NJR164/047R164.D0C o 1 AR3UJ08B7S




SOP NO. 14

Therefore, they should not be used in confined spaces where the oxygen
concentration may potentially fall beyond this range. AnLEL/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, fuming acids, silicones, and silicates.

ATTACHMENTS
Explosimeter Calibration Sheet
KEY CHECKS AND ITEMS
Calibrate often.
Know and respect limitations.
. Follow the site safety plan.
PREVENTIVE MAINTENANCE
Refer to the opération 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.

 AR3U0880




Date

Time

CONDUCTIVITY METER CALIBRATION SHEET

Analyst

Instrument Readings

Uncalibrated - ___Calibrated o
@75% Pentane @75% Pentane Comments
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SOIL BORING LCOG GUIDELINE

SOIL BORING LOG POLICY

This soil bering guideline will be used for all CE2M EILL
projects in which scoil bering techniques are used during
geotechnical field exploration. The purpose cf the gquide-
line is to assist CEZM HILL staff in accurately recording
and presenting all f£ield data that are necessary to suffi-
ciently describe, label, and package recoverad soil samples
in a consistent manner. The guideline establishes tihe
minimsm kinds of informaticn that must be recarded iz the
field to adecuately characterize recovered scil samples.

Because each of cur prejec:s is unigque and because jeob re-
quirements can vary widely, the minimum standards presented
in this guideline may need to be supplemented with addi-~
ticnal technical descriptions or field test results. Eow-
ever, all soil bering field logs, regardless of special-
project circumstances, must include information addressad in
this guideline to achieve mn_mum ac'*entable stzndards re-
cu:.:ed bv C=2M EHEILL.

All Cz2M EIZL sta2fZ members ars encouraced to present their
suggestions for clarification or improvements +o this cuide-
line. Please submit all suggestions or comments in writing
to the Gectech.n:.cal Dz.scz.nl_ne Grom: Director.

‘R...CO?DING SCIL BOR.‘.’NG FIZLD DATA

CZ2M EILL Standard Form D1586, the Scil Bering Log form,
will be used on all CE2M EILL projects for £ield legging
(see Figure 1). Adherence to a standard forma: for recaord-
ing data will help streamiine cur project eZffgris and ensure
a ccnsistent presentaticn ¢f factunal subsurface data. All
heading information must be completely filled cut on each
leg sheet used, and all technical items in each column must
be addressed ;Ln the field.

The bcring lcg shculd be completed in the field accesrding te
the attached instzucticns. Forms should be filled cut neatly
and completely. Laboratory testing, if required, should be
initiated immeliately aiter cocmpletion of the field work.
Field classifications of samples should be checked against

- the laboratory test results, and correcticens should be nctead,
. initialed, and dated on the field log.

INSTRUCTICNS FOR COMPLETING SOIL BORING LOG, FORM D1584

For=m D1386 is a standard CHE2M EILL form that is available in -
weatherproof paper £zcm all recional form distributers.

Pnzs§.ols.; - 1. - RR300885




J— PROIECT NUMBER T PORING NUMSER
et | SmEZT i
I .
‘ . SOIL BORING LOG
aguecT, ‘LOCATION ‘ g
ELEVATION CARLING CONTRACTTA '
DRILLING METHOD ANG EQUIPMENT : : : '
WATER LEVEL ANC CATE START FINISH — LOGGER,
STANGAAD ; MENT.
. - sausez | L SOK. DESCRMPTION . COMMENTS
SEl L la | = s -] 30T NAME COLOR, MOISTURE CONTENT. e DEPTH OF CASING,
a%| 2 | 25| § ™ RELATIVE OENSITY OR CONSISTENCY, SOIL 2 DRILLING AATE,
=z| 2 | 2| 3 L el STRUCTURE. MINERALDGY. LISCS GROUS - DRILLING SLUID LOSS.
-] - L] B ™ SYMBOL ag TESTS AND
¥3 1 z | Z2 | 28 al INSTRUMENTATION

1 Figure 1 .

- SOIL BORING LOG,
FORAM D1586
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Follcw-ng are instructions for ccmpletzng the 'log forms in
the field. See Figure 2 for an example of a field log com-~
pleted according to the znst-uct*cns.

. Field personnel should review logs on completicn for accu-
racy, clarity, and thoroughness of detail. Samples should
2lso be checked to see that informaticn is correctly re-—
corded on both jar lids and labels and on the lcg sheets.

' If anf changés to the soil classification are made on tha
leg forms after completion of the field work, they should be
done in red, then lnlt;aled, and dated

Eead;na Information

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

Boring Number. Enter the boring number. A numbe:ing system
should Se chosan that does not conflict with information-
recorded for previous exploratory work domne at the site.
Number +he sheets consecutively for each boring. If rock
core log sheets are also used, continue the consecutive num-
bering.

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

. Locaticn. If staticning, coordinates, mileposts, or similar
project layout infecrmation is available, indicate the posi-
ticn of the bcr;ng with respect to that sysitem, using modi-
fiers such as "approximate®™ or "estimated" as approcpriata.
If this Lnformatlcn is not available, identify the client
facility (e.g., Richland STP, center of Clarifier No. 2

- site) ox the town and state, ,

»

Elevat;cn., Enter the elevat-cn. If it is estimated from a
topographnic map, or if it is roughly determined using a hand
level, use the modifier "approximate.” IZf the elavations

re to be surveyed later, or if the elevation is unknown,
entar th;s Lnfc:mat;cn.

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

Drilling Method and Eguipment. Identify the bit size and
type, crilling fluic (e.g., mud, Revert), and method of
drilling {e.g., rotary, hollow=-stem auger, air track).
Information on the drilling eguipment (e.g., CME 55, Mocbile
B6l) should also be entered here.

Watar Level and Date.: ter the depth at which groundwater
. 1s rirst encountered. If frequent water measurements are

taken, the information should be recorded in the Ccmments

PD253.016.3 ' -3
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column. If water is not enccunteved during drilling, or
couléd not be detected because of the drilling method, this
information should be noted. Generally, water lesvels should
be measured each morning before resuming drilliag and at the
completion of each boring. Record date and time of day (for
tides, river stage, etc.) of each water level measuxement,

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 tae sample spacing and for the ccmnlexlty of subsu:face
'cond;tlcns.

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

Sample Tvepe and Number. ter the sample type and number.
For -instance, S1 = split spoon, first sample. Number sam-
ples consecutively regardless of type. Enter a sample
number even if no material was recovered in tha sampler.

Samsle Recovery. Enter the lencth to the nearest tanth of a
- foot of scil sample recovered from the sampler.

Standard Penetration Test Results., In this column: enter the
number oI blcws reguired 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 inveolving 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 penetrztion of more than:

6 inches but less than 12 inches with a blow egount of 100,
or a penetration of less than 6 inches with 2 blow count of
50. A partial penetration of 50 blows for 4 inches is re=-
coarded as 50/4". :

S50il Description. The so0il classification should fcllow the
format described in the section below entitled "Field Class-
ifica+*ion of Soil.”™ '

Svmbolic Leg. This column is usually omitted during field-
wWOrk. :

PD253.016.5 5
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soil types in a bedded depcsit, can be obtained only in the
- field. Corractions and additions to the field classifica-
tion can be provided, when necessary, by laboratcry testing
cf the soil samples.

Soil descriptions should be precise and comprehensive with-
out being verbecse. The correct overall impression cf the
soil should not be distorted by excessive emphasis on in-
 signitricant details. In genexal, similarities between con-
secutive samples should be strassed rathe: than dlfferences.

Soil descriptions shall be recorded in the Sozl Descrlptlcn
column for every soil sample collected. The format and order
for soil descrzot;cns should be-

l. Seil name (synonymous with ASTM D 2487-85 Group
Name) with appropriate medifiers

2. Color

3. Moisture content
4. Relat‘ve density or con#istgncy
5. Sc;l structure or mineralogy

€. Group symbcl

This order fcllows, in general, the format described in ASTM
D 2488-84. Examples of scil descriptions are provided in
Ta.blé 1- b

Scil Nanme

The basic pame of a scil shall be identical to the ASTM

D 2487-85 Group Name based on visual estimates of gradation
and plastzc;ty.- The soil name should be capitalized. The )
only acceptable soil names are those listed in Figures 3 and
4, whﬂch are trom ASTM D 2487-85.

Exammles of accentable sozl names are Lllustrated by the
followlng-

A soil sample is wvisually estimated to ccntaln is
percent gravel, 55 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 Symbel of (SM).

Another scil sample has the fcllcwzng v;sual estimata:
10 percent gravel, 30 percent sand, and €0 percent
fines (passing the No. 200 sieve). The fines are
estimated as low plastic silt. This sample is SANDY
SILT. The gravel porticn is not included in the soil

PD253.016.9 5
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‘II' ‘ ‘Tabhle 1 .

. EXAMPLE SOIL DESCRIPTIONS

POORLY GRADED SAND, fine, well-rounded, light brown, moist, loose (SP)
PaT cCLay, dark gray, m:’.st. sti.ff. (CE)
SILT, :L:.gh.t g-ean:_sh gray, vet, very loose, some n:.::a, lacust=ine (ML)

WEI.L-GRADED SA.ND WITH GRAVEL, subangul.a: g::avel o 0 6 :.nr:hes max,
reddish brown, meist, dense, (SW)

POORLY GRADED SAND WITE SILT, white, wet, medium dense (S2-SM)

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

.SILTY GRAVEL WITE SAND, subrounded gravel to 1.2 inches max, brownish
red, moist, very dense, (vaz«nv

n::nplas.:.c, sudden reaction to shaking, medium greenish gray, layers

zly 1.5 to 8.3 inches thick; CLAY, dark gray, fizm and brittle
u.nd'v sturbed, beccmes very soft and st cky when remclded, layers 0.2 %5
1.2 inches thick (ML and CT)

. . INTERTAVERED SILT (60 percent) AND CLAY (40 percent): SILT WITE SAND, .

- SILTY SAND WITH GRAVEL, weak gravel to 1.0 inches max, light yellowish
brown, compacs, moist, very faw small particles of coal, £ill (sM)

SANDY EILASTIC SILT, very lighe g"ay to white, wex, stif ‘.f wea.k
' calca:eous camantation, (MH) : .

STLTY CTAY WITH 'SAND, dark brownish gray, moist stiff (ML-CL)

WELL-GRADED GRAVE:!:. WITH SILT, rounded gravel to 1.0 .:.nche.s max, browa,
meise, ve'y dense (G’J-GM)

PDP253.021.1 - 10 AR3U0893




name because the gravel portion w=3s estimated as less
. than 15 percent. The Group Symbol is (ML).

The gradation of coarse-grained soil (more than 50 percent
retained on No. 200 sieve) is included in the specific soil
ftame in accordance with ASTM D 2487-85., There is no nead to
further document the gradaticn. However, the maximum size .
and angularity or roundedness cf 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 appropriatas plast;czty/elast;czty term in
accordance with ASTM D 2487-85. _

*

Interlayered soil should each be described starting with the
predcminant type. An introductory name should be used such
as "Interlayared Sand and Silt." Alsoc, the ralative
proportion of each so0il type should be indicated (see

Table 1 for example).

Where helpful, the evaluation of plastl¢1ty/elastLCLty can
be justified by descrlbzng results from any of the visual-
manual nrccedu:es for identitying fine-grained soils, such
as reaction to shaklng, toughness of a seoil thread, or é&ry
strength as descxibed in ASTM D 2488-84,

Color

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

Moisture Contant

The deg'ea cf meoisture present in a soil sample shculd be
defined as dry, meist, or wet. Moisturs content can be

estimated as follows:

Dry . Requires addition of considerable moisture to

cbtain optimum moisture content

Moist Near optimum moisture content

Wet Reguires drying %o obtain optimum meisture
content

Relative Densitv or Conszs;encv

Relative Cansity of a ccarse—grained {cohesionless) scil is

based cn N-values (ASTM D 1586~B84). ' If the presence of

large gravel or disturbance of the sample makes determina-

tion of the in situ relative density or cons:.sg.ency .

PD253.016.10 ' . 11
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‘@ifficult, then this item should be left cut of the descrlp-
tion and exn’a_ned in the Comments column of the soil borlng
log.

Consistency of fine-grained (cohesive) soil is properly
based on results of pocket penetrometer or torvane results.
" In the absence of this information, consistancy can be esti-
mated from N-values. Relationships for dete*m;n;ng relative
density or consistency of soil samples are given in Tables 2

and 3.

Soil Struc*ure or Mineralogy

Discontinuities and znclnszcns ara Lmnortant and shculd be
described. Such features include jclnts or fissures, slick-
ensides, bedding or lam;natzcns, veins, root hales, and woed
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
debrls or odor.

Res;dual soils have Eharaéteristics cf both rock and soil
and can be difficult to classify. Relic+ rock structure
should be described and the parent rock ldentlfLEd if pos-
sible.

. Group Svmbol

Each soll description is concluded with the appropriate
group symbol from ASTM D 2487-85 (sees Figures 3 and 4). The
group symtcl 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., GZ-GM

- ©r SW=-5C) can be used to indicate that a scil is estimatad
o have between § and 12 percent fines. Borderline symbels
(e.g., GM/SM or SW/SP) can be used to indicate thdt a scil
sample has been identified as having properties that do not
‘distinctly place the scil 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 sorl into a single
group.

STANDARD P"'NETRATION TEST P'QOCEDUR_.S

Standard 1=eret.at:.cn Tests (SPT) are conducted to cbtain a
- measure of the resistance of the soil to penetration of the
. sampler and to recover a disturbed soil sample. Standard
Peretration Tests should be conduckted in accerdance with
ASTM D 15B6-84, Penet:at;on Test and Split Barrel Sampling
of Soils.

AR300895
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RELATIVE DENSITY

Table 2

CDevelcped fzom Sowers, 1979)

OF COARSE-GAAINED SOIL

Relati;vc :
Hlows/Ts Density Fimsld Test _
Q=4 Very loége Easily penet:ated‘ with h=in. st=el rod pushed
s by hand
5=-10 loose Easily penetrated with &-in.' steel rod pushed
by hand
11=-30 ) Mediam Easily penetrated witii hein. steel rod driven
with S=1b5. hammer .
31-50 Dense Penetrated a foot with 4-in. steel rod driven
with 5-1b. hammer ‘
>50 Very dense Penstrated only 2 few inéhés with h-in, stsel

‘rod driven with S«lb, hammer

CONSISTENCY QF FINE-GRAINED SOIL

Penetrometer Torvane

Table 3

.(Develaped; from Sowers, 13979)

Pocket

Blows/Ft Consistency {TST) {TSE) Field Test
<2 Very soft <0.28 (0.121 Easily ‘pevnet.:a‘-.:e& several
) inches by fist
-4 Sof: 0.25-0.50 0.12-0.25 Easily penetzated several
_ '~ inches by thumb
5-8 Fim 0.50-1.0 0.25-0.5 Can be penetrated several
' inches by thumb with mod-
‘erate effors
8-15 Seiss 1.0-2.0 0.5-1.0 Readily indented by thuzb
"but penetratsd cnly witk
great gffart
16-30  Very stift  2.0-4.0 1.0-2.0 Readily indented by thumb-
: - nail -
>30 Eard 4.0 32.0  Indentad with difficuley by
thumbnail
PP253.022 13
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Ecuicmeﬁt and Calibration

Before starting the testing, the necessary equipment should
be inspected for compliance with the requirements of ASTM
"D 1586=-84. The split-barrel sampler should measure 2 inches
©.D,, with 1-3/8 inches I.D., and should have a split tube
at least 18 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 0.D.,). A
stiffer rod, such as "N" rod (2-5/8 inches 0.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 £all of

- 30 inches.

Procedures

-Standard Penetration Tests should be conducted at every
change of strata or, within a continucus stratum, at inter-
vals not exceeding 5 feet. Before 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 thai the sampler is being
driven from the botitom cf the borehole. The Standard Pene-
tration Test should be performed by driving a standard
splig-bar=zel sampler 18 inches into undisturbed soil at the
bottom of the borehele by a l40-pound quided hammer or ram,
falling freely from a height of 30 inches.

The numbex of blows rezcuired to drive the sampler for three
€—inch intervals, for a2 total of 19 inches, should be ob-
served and recorded on the soil boring leg. The sum of the
number of blows regquired to drive the sampler the second and
thizd 6~inch intervals is considered the Standard Penetra-
tion Resistance (N) or the "blow=-count.® If 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 fraction of 1 foot
penetrated. If possible, the field logger shculd observe
the sampler being driven and count the blows for each sample

' General Considerations

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

1. The borshole should be cleaned out before every sample
attampt. Because a minor amount ot caving can be
expected, the borehole can be considered to be ade-
guately cleaned if noc more than 4 inches of lccose or
foreign material has collected at the bottom of the
borehole. A greater amount of caving is sufficient
cause to reguire the hocle to be cleaned again.

P»D2$3.‘C(116.14 ' 14 QRBGUBQ-I,




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
- £irst attempt), 2 spring catcher should be used during
subsequent attempts to facilitate recovery.

3. During SPT samplirg, it is important that all zzod -
cennections be tight and that the hammer gquide be con-
nected securely to the drill rods. If the hammer quide
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 positicned at the canter of the drill hela,
This is necessary to preclude the development of fric-
tion between drill rods and the walls of the boralole
or casing.

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

6. Occasionally, ncnstandard procedures or eguipment are
used for cbtaining samples (such as 3-inch 0.D. splis-
barrel samplers, or 300=-pound hammers). Any nonstan-
dard practice shculd be described on the boring log
form. Alseo, the blow cocunts should ke clearly marked
as not conforming to SPT values.

SAMPLE LASELING AND PACRAGING

The samples recovezred from the boreheocle are an important
part of the boring record and must be properly packaged

and labeled. Samples that are improperly or inadequately
labeled are useless. Tke following description outlines the
minimum reguirements for packaging and labeling of samples.

Disturbed samples should be placed in jars that are marked

both on the jar 1id and on a label on the side of the jar.

Standard CH2M EILL jar labels are available (Form No. 131,

‘Soil Sample Labels) for this purpese., The follcwing infeor-

mation should be clearly marked on the jars: Jjob number,

boring number, sample numbker, 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

PD253.016.15 , 15
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to the laboratory and the i:estiﬁg initiated as socon as
possible; testing shounld occur within one week. See Figure
5§ for labeling details.

Boxes contéininQ the‘ jars should be labeled on tcp and on
- one end with the following information: Jjob 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 £ull.

FIELD BQUIPMENT CHECKLIST

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

NJR47/032BR47.50 , TH ﬁﬁ3{]0899
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Table 4
FIZLD EQUIP&ENT CHECKLIST FOR SOIL BORING LOGGING

Siting

- Lath, flagging, ard orange spray ga;nt
Lumber crayon

T 100-foot tape

Brunton or Silva compass

logoing Ecuipment .

—. Soil Boring Guideline

Cl;nbca:d

~ Form D1586 on all-weather paper

Pens/penc;ls
—___Engineer's pocket tape measure with tape lock
—__Pield notebook on all-weather paper
—___Squirt bottle with water
Spatula -
___BCL, 10 percent solution

Sampline and Packading

Jars with lids and labels (Form #131)

Shelby tubes and plastic end caps

Airtight tape {e.g., electrical)

Newspaper

Wax, stove, melting pot, and matches

Indelible fine felt-tipped markers (e. e 'Sha:p;e
brand)

Test Eguipment

Pocket penetrometer
Torvane
Well sounder

i

er

Camera, f£ilm

"Hand lens

Rags

___Ear protectors

~ Screwdrivers

Hard hat

Sunscreen -
Insect repellent

PD253.016.18 18
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Attachments:

ASTM D~1586-84 Standard Test Method for Penetration Test and
Spl:.t-Barrel Sampling of Soils




L]

qm}’ Designation: D 1586 - 84 {(Reapproved 1'99'2)“ o Co '

Standard Tes’c Method for

Penetration Test and Split-Barrel Sampling of Sails?

This stendacd }s imped mmmmnzsmmmmmfwmgmmmmmd
exiginad adogtion of, It the case of revision, the your of Jast revision. A nomber in parentheses idizates the yura[hs-uwvul..\
supecipt epaiioa (r) indicares an editorisl change sinee the s revision of repproval,

mwdmbmmdhmbmduikw#mCauuuduDaDIndaq’quﬁmmmd
Wﬁwmm(wﬁumwm&ﬁzbwq’wm

“M@dwﬁmmﬂewmm

1. Scope

1.1 This test method describes the procedure, g:n:rany
Inown as the Standard Penetration Test (SFT), for drivinga
split-barrsl sampler to obtain a represeqtative soil sample
and 1 measure of the resistance of the 201l to penetration of
the saeapler,

12 I?zustandard’daesnarpwpanmaddrmaﬁofthe
safety problems, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate sgfery and health proctices and determine the applica-
bility of regulatory limitations prior to use. For a specific
precautionary statement, see 5.4.1.

1.3 The values stated In m:h-pou.nd umfs are w be
regarded as the standard, :

z. Referenced Documeats

2.1 ASTM Standards: ’
"D 2487 Test Method for Classification of ‘Soils for Engi-
pesring Purposes®
D2488 Pracues for Dampt:on and Id:nnﬁcancn ofSaﬂs
 (Visual-Manual Procsdure)?
. D422.0 Practices for Pressrving a.nd Transpomng Sail
* Sempies® - - B

"D 4633 Test Method for Stress Wave Enctgy Measure-

meat for Dynmmc Pummctcr 'I‘snng Syst:msz

3. Tmnmalczy .

. 3,1 Descriptions of Tcrms Spe:gicmﬂm&mzdard

" 3.1.1 anvil—that portion af the drive-weight assembly
which ths hammer strikes and through which the hammer
eneTgy passes into the drill rods.

3.1.2 cathecd—the fomrng drom or windlass in the
rope-cathead 1ft system zround which the operator wraps 2
rope to lift and drop the hammer by successively tight=ning
and loosening the rope tarns arcund the drum. .

3.1.3 drill rods—-rods used to transmit downward force
* and torque to the drifi bit while driliing & borehole,

3.14 drive-weight assembiy—a device consisting of the

'Thumxdzodmund:nb::nm&cunnofm&mmD-KSenSﬂmd
Rock 1nd i1 the direc; resporsibility of Subcommittee D102 oo Serapling aad
Reletad Field Texing for Soill Investigationz,

Current edition appeored Sept. 11, 1934, Published November 1984, Qriginally
pablitad 33 D 1586 - S3T. mevwmedeHunG?(:Bﬂ).

3 irnug! Book of ASTM Stendords, Vol 4.08. -

T 241

hmnmzhmmc:fangmdc,thcanvﬂ andanyhammu

15 harnmer—-—chz: partion of the drive-weight assembly
conszmgoftbc 140 = 2 Ib (63.5 = ] kg) impact weight
which is successively lifted and  dropped to pmvxde the
energy that accomplishes the sampling and penetration.

3.16 hammer drop system—that portion of the drive
weight asssmbly by which the operator accomplishes the
lifting 2nd dropping of the hammer 10 produce the blow.

3.7 hammer fall guide—that part of the drive-weight
assembly used to guide the fall of the hammer,

3.1.8 N-valyg——the bloweount reprasentation of the penes
Tzdon resistancs of the soil, The N-value, reported in blows
per foot, equals the sum of the number of biows required to
drive the sampler over the dcpth mmul of 6to 18 m. (150
to 450 mm) (se= 7.3).

3.19 AN—the oumber of biows.obtained from each of
the 6-in. (150-mm) intervals of sampler penstration (see 7.3).

3.1.10 mumber of rope turrs—the total contact apgle
betwesn the rope and the cathead ar the beginning of the
operator’s rope slackening to drop the ham.m:r, divided by
360° {ses Fig. 1),

3.1.11 sampling rods—rods tbzx connect the dnve-wmghx

Vasscmhiymthcsampier Drm’odsmoﬂmusedfanh:s

purpose.
3.1.12 SPT—abbreviation for Standard Pcnmnon ‘1‘:5:.

nt::mbywlm:h :ngmc:zs commanly refer to :h:s mc’chod.

4, Sigmficance and U

4.1 This t=st method provides a sofl sample {orxdcnuﬁca-
tien purposas and for laboratory: tests appropriate for soil
obtained from a sampler that may produc:largc:hcarsmn
disturbance in the sample.

42 This test method uusadmensvdymzmvancty
of geatechmical exploration projects. Many local corrslations
and widely published correlations which relate SPT blow-
count, or N-value, and the enginesring behavior of earth-
works and foundations are available, Sy

5. Apparatus

51 .Dn('lmg Equzpmenz—Any drilling eqmpmcnt that
prcvxdcs at the time of sampiing 2 suitably clezn open hole
before insertion of the sampier and ensures that the penetra-
tion st is performned on undisturbed soil shall be accaptable.
The following pieces of equipment have proven to be

AR30090L




tir Hisane o £ax o el

Yrens 19 1994

2:9774  CH7Y BID1-WDC ZTINDON, VA

€ o 1588

A -

A
) xtarcockwien rowson
- apprmdmaaly 1% wms . .

PER Ty
. -

. ’ !
- B - -

ﬂ-- -

7 - B“
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suitabie for advancmg'a bomhole in some subsznﬁce condi-
tioms. - - T

- T % | Drag. Chopping, andl-"whtazl.&it: !1hm:6.5m.
(lﬁzm)mdmthanz.lm.(ﬁ mm) in diameter may
_’bemdmeon;ucannwﬂhopcn-holzmtarydnmnsor

casing-advancement ddiling methads, To avoid disturbance
of the underdying soil, bottom discharge bits are not per-
mm:d,cniyad:dlscnargem:arepexmmd.

5.12 Roller-Cone Birs, less than 6.5 in. (162 mm) and
mu-tbanmm.(ﬁ mm) in diameter may be used in

*  copjunction with open-hole rotary drilling or casing-ad-

vancement drilling methods if the drilling fluid discharge is
deflectad. -

513 Hal?ow-&em Continuous Flight Augers, with or
without a-center bit assembly, -may be nsed to ¢4l the
boring. The inside diameter of the hollow-stemn augers shall

_ belmthanﬁ.&m.(lﬁlmm)andmtetthanum(ﬁ
mm)

514 Sohd, Continuous Flight, BudcetameandAugm,

 less then 6.5 in. (162 mm) and greater than 2.2 in. (56 mm)

in dizmeter may be used if the soil on the side of the boring
dnql;atczve onto the sampler or sampling rods during

mmphn& .
52 Sampling Rods—Flush-ioint stes! drill rods shall be

i usadmccnnectthesp!nban‘clsampicrwtbcdnve-mght

assembly. The sampling rod sball have a stiffness {moment
of inertia) equal to or greater than thar of parallel wall “A™
rod {a stes] rod. which has an ourside diameter of 1%4 in,
{412 mm).and an inside dlameter of 1% in. (28.5 rem), .

242

Notz l—Rm:m:hmdwmpamvcm:gmdxmthcm
mduscd,mmmﬁnmmm&nm'A‘mmdm‘N‘mmd.mn
RMYQD !;‘avezueghp‘blceﬁe:un:hch’m“wdcpmsafulmwﬂ

-1

5.3 Split-Barrel Sampler—The sampler shall be -con-
muctadw:th:h:dmcnswnsmdxcatadmﬁz.lncdmng
shoe shall be. of hardened stzel and -shall be replaced or
fepaired when it becomes dented or distorted The use of
livers to produce 2 constant inside diameter of 134 in. (35
mm) is permined, bux shaill be noted on.the penetraton
rword:t‘used.’i'hcuaofasampicrcﬁmcrbasmu
permitted, and should also be nored on thc penetration
recard if nsed,

MZ—MWMMWMMWMN-W
may incregse between 100 0% wh:nknmmuud.

5.4 Drive-Weight Assembly:

5.4.1 Hammdm—l'hehammershaﬂmgh 140
=215 (63.5 = 1 kg) and shall be a solid rigid ‘metallic mass.
The hammer shall strike the anvil and make stes]l on stesl

‘contact when it s dropped. A hamrper fall guids permitting a

free fall shall be nsed. Hammers used with the cathead and
rope method shall bave an unimpeded overlift capacity of at
least 4 in, (100 mm), Fonafctyrcasons,theuseofahmmu
assembly with zn internal anvil is encouraged.

Nots 3-—It is suggested that the hammer A} guide be permanently
mﬂmnﬂe&wuwmm@mmam

542 Hamma Drop Sysxm—Ropc-mb:ad, trp, semi-
anmmma,cramamanchammerdmpsymmsmaybcused,

_pmwd.mgthe lifting apparatus will not cuse pmcn-;uon of

- AR3U0905
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. FIG. 2 Sp!l!-alrn! Sampiar

the sampler while re-engaging and lifting the kammer. .
5.5 Accessory Eguipment——Accsssories such as labels,
sampls containers, data shests, and groundwater level mea-
suring devices shall be provided in accordance with the
requirements of the project and cther ASTM standards.

6. Drilling Procedure -

6.1 The bonngshsﬂbcadvanc:d incrementally to permit
intermitten: or continuous szmpiing Test ‘intervals and

loancnsmnm-mzﬂysnpulawdbyﬂu project engineer or -

gcolog:st. Typically, the intervals salscted are § ft (1.5 mm)
or less in homogensous strata with test and sampling
locations at every changs of strata,

£.2 Any drilling procsdure that provides 2 suitably clean
and stable hole before insertion of the sampler and assures
that the penstration test is performed on essentially undis-
turbed scil shall be acceptable, Each of the following
procedurss have proven to be accaptable for some subsurface
conditions. The subsurface conditions anticipated should be
considersd when sslecting the drilling method to be used.

6.2.1 Open-hole rotary drilling method.

6.2.2 Continuous flight hollow-stem auger method.

§.2.3 Wash boring method.

6.2.4 Continuous flight solid auger method.

63 Several drilling methods produce unacceptable
bormygs. The process of jering through an open tube sampler
and then sampling when the desired depth is reached shall
not be permitted. The continuocus flight solid auger method
 shall nat be used for advancing the borng below 2 water
" table or below the upper confining bed of a confined
non-cohesive stratum that is under arzesian pressure. Casing

' may not be advanced bc!nw the samplmg elevation prior to

sampling. Advancing a boring with bottom discharps bits is
nct pc:mxssihl:. It is not permissible to advance the boring
for subsequcm insertion of the. sampler solely by means of
previous sampling with the: SPT sammpler. -

6.4 The drilling fuid level within the boring or hollow-
stz augers shall be maintained .at of above the in sim
zroundwmlcvda:aﬂnmesdunngdﬁ}hng.mmoval of drill
rods, and sampling.

SnmplmgandTunngProeedm .

72Aﬁuthebnnnghasbecnadvancedmth=d:smd
szmpling elevation and excassive cuttings have been re-
moved.prepa:efcrthetstwﬂhth:ﬁaﬂov\ringseqnmuf
operations,

7.1.1 Am:hnhcsplnbarrdsampi::mthemphngmds
udbwummm:bomhdamnmmowthemplerm
drop onto the sofl to be sampled.

7.1.2 Position the hammer abhove and attach the anvil to
the top of the sampling Tods. This may be done before the
sampling rods and sampler are lowered into the borehole,

7.1.3 Rest the dead weight of the sampler, rods, anvil, and
Grive weight on the bottom of the boring and apply a seating
blow. If excessive cuttings are encountered at the bottom of
the boring, remove the sampler.and sampling rods from the
boring and remgve the cuttings.

7.1.4 Mark the drill rods in three successive §-in. (0.15-m)
increments so that the advance of the sampler under the
xmpaaaf:hehzmmcrmbems‘lyobsavedformhé—m.
(0.15-m) increment. :

72 Dnv:th:samplcrmthblowx&omthc!% (63.5-
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k@) hammer and count the gumber of blows.applied in sach
6-in. (0.15-m) increment untl one of the following occurs:
72.1 A total of 50 biows have been applied during any
ane of the thres 6-in, {0.15-m) increments desczibed in 7.1.4.
7.22 Ao of 100 biows have besn applied.
7.2.3 There is no observed advance of the sampler during

the appiication of 10 successive biows of the hammer, -. .

7.2.4 The sampler is advanced the complet= 18 in. (0.45
m) withowt the fimiting blow counts occurring 2s described
in7.2.1,7.2.2, or 7.2.3.

7.3 Record the sumber of blows required w0 effect each 6§

iz. (0.15 m) of penetration or facton thereof, The first 6 in.
is consider=d to be a searing drive. The sum of the number of
blows required for the second and third 6 in. of pensmadon is
termed the “standard penetwation resistancs ™ or the

“N-value,” [f the sampler is deiven less than 18 in. (0.45 m), -

2s permunted iz 7.2.1, 7.2.2, or 7.2.3, the oumber of blows
per each compiets 6-in (0.15-m) increment and per each
partial increment shall be recorded on the boring log. For
partial increments, the depth of peneradon shall be reported
10 the nearsst 1 in (25 mm), in addidon o the number of
blows. If the sampler advances below the bottom of the
boring under the static weight of the drill rods or the weight
of the drill rods plus the stadc weighr of the hammer, this
information should be noted on the horing log.

7.4 The raising and d.roppmg of the 140-Ib (63.5-kg)
hammer shall be accomplished using «ither of the following

two methods:

7.4.1 By using a tmp, au:cmznc, or semi-zutomatic
hammer drop system which fifts the 140-b {63.5-kg)
hammer and allows it 1o drop 30 = 1.0 in. (0.76 m £ 25 mm)
unimpedad.

7.4.2 Byusmgamhmdmpunampe attached to the
hammer, When the cathead and rope method is used the
system and operation shall conform 1w the following:

"7.4.2.1 The cathead shall be essentially free of rust, ofi, or
grezscaﬂdhav:adzamcmmth:rangeofSw10111.(150:0
250 mm).

7.42.2 The cathead shmﬂdbeapcmedazamxmmum

Speed of rouatian of 100 RPM, or the approximats spesd of
- rotation shall be reported on the boring log.
7.4.2.3 No more than 2% rope turns on the cathead may

beuseddunngthcpcrfcrmanceofthepenemﬁonm,as

“shown in Fig. 1.

-

Note 4~Tae ap:mnrshmﬂdgcnmﬂymdthw I%urzl/.:ope
tures, depending upon whether or 1ot the rope comss off the top (1%
turns) or the bowom (2% wirns) of the cathead, It is generally known
sud accepred that 2% or more rops tutns considerably impedes the fall
of the hammoer and shoald act be used o pesform the test. The cathead
'mpeshouldbemnnmedmardmdydry, denn,mdun&ayed
mdnmn.

7.4.2.4 For mh hamraer biow, 2 30-in. (o 76-m) Lt and'
drop shzil be employed by the operator. The operation of
puiling and throwing the rope skall be performed rhythmi-
cally withour kolding the rope at the top of the sooks.

7.5 Bring the sampler to the surface and open. Record the
percent recovery or the length of sample recovered. Describe
the soil samples recovered as to composition, color, stratifi-

cation, and condition, then place one or more reprasentative

portions of the sample into sealable moisture-proof coo-
tainers (fars) without ramming or distorting any apparent

stratification. Seal each container to prevent evaporatior
sofl moisture, Affix labels to the containers bearing
designation, boring number, sample-depth, and the b
count per 6-in. (0.15-m) inccement. Protect the sam:
against exwreme temperature chosges. IF there is 2 soil cha
within the sampler; make a jar for each szatum and nou
location in the sampler barrel. - ,

8. Report

8.1 Dnlhngmfcrmanonshzﬂbcrecordedmth:ﬁcld
shall incinde the following: - )

2.1.1 Name and location of JOb

8.1.2 Names of crew,

3.13 Type and make ofdrﬂhngmachm:

8.1.4 Weather conditicns,

8.1.5 Date and time of start and finish of boring,

8.1.5 Boring number and location (station and coo:
nates, if available and applicable),

8.1.7 Surfacs elsvation, if available,

8.1.8 Method of advancing and cleaning the banng,

8.1.9 Method of keeping boring open,

8110 D:pthofmzrsu:ﬁc:anddrmmgdepthat:
tirne of a noted loss of drilling fluid, and. time and datc w!:
reading or sotation was made, i

8.1.11 Locaton of stata changss,

8.1.12 Size of casing, depth of cased porton of boring,

8.1.13 Equipment and method of driving sampier,

8.1.14 Type sampler and length and inside diameter
barrel (note use of Gners),

i .1.15 Size, type, and section Ic:;.gr.h of the sampling roc
an

8.1.16 Remarks. -

8.2 Data obtained for each sa.mple shall be rccordcd int
fieid and shall include the following: .

8.2.1 Sampie depth and, if utllized, the sample pumbe:

8.2.2 Description of soil,

8.2.3 Strzua changss within sample,

B.2.4 Sampler penetration and recovery lmgﬁ:s, and

£.2.5 Number of blows per &in. (O {5-m) or par
increment.

9. Precision and Bias
9.1 Precision—A valid estimate of tast precision has p

“besn dearmined bacause it is too costly to conduct ti

pecsssary  inter-laboratory  {feld)  tests  Subcommirt
D18.02 weicomes proposals to aliow development of 2 val
precision statetnent. '
9.2 Bias—Bacause thers is no refersuce marverial for th
1est method, there can be no bias statement,
-9.3 Variadons in N-values of 100 % or more have be:

" observed when using different. standard penetration te

apparatus and drllers for adjacent borings in the same sc
formation, Current opinicn, based on fleld experienc
mdlmrhz.twhcnumgtbemm:appamxs and drlle
N-valuss in the same soil can be mprod.umd with 2 cocff
clent of variation of about 10 %. .
9.4 The use of fauity equipment, such as an extrame.
massive or damaged anvil, a rusty cathead, a low spes
cathead, an old, ofly rope, or massive or.poerly lubricare
rope sheaves can significantly contribute to differences i
N-vaines obtained betwesn operator-grill rig systems, -

AR300S07
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9.5 Thcmﬂ:i’niyml\ﬁﬂmspmdncedbymm adjustment is given in Test Method D 4633, .
1igs and operators may be reduced by measuring that part of _ .
the hemmer energy defiversd imto the doill rods from the  10. Keywords - . '
sampler and adjusting N on the basis of comparative 10.1 b!owconnt;m—smmpenmuonmmxspm- .
energiss, A method for energy measurement and N-value bme!mmpﬁngmdardpenzuauontut

mmsmmrmmmmmmwwmdqwm axsarted in connaction
witls acty Nem mectioned in this atanclard. Users of this standiard wre sxpressly sqvised thet detsrminetion of the velidity of any such
"pamant rights, and the risk of infringetent of mxsit Hgits. & entirely twic own responsibilty.

This standand js subject i revision &t any tkne by the respanible RCIEN commites and Xusst De reviewed evary five yesrs and

# Bot revienc, sithec reapproved or wiharewt, YOur cOTENents & avicsd ather for revision of this stendard o for acditions! stanceras

s should be acdeessed 1o ASTHM Headquarters. Your comynente will meceive careltsl conaiderstion st & meesting of the razponsitie

. . lechnical sommiZes, wich you mey stend. lm“ﬂmwhmuﬂaﬁ“ﬂnm“nﬁm
wiws: it £ the ASTM Coanmites on Standards. 1916 Aece St., Phiscenivs. PA 19101

-
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CH2ZM HILL HEALTH AND SAFETY PLAN

This health and safety plan will be képt 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 2, -

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: NAE63191.PP.WP
Agency - Region 11 S S i :

PROJECT MANAGER: Juliana Hess ~ OFFICE: NJO
SITE NAME: Fischer and Po;ter

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 rclanvely 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.

" NJHS10/005.WP5 - - 1
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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
tetrachioroethene (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 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 III. 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
coliected, 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
arcas Include the drum storage area, the waste compacting ared, the area in and around the waste 0il
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 ireatment 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 011 layer is highly contaminated
with TCE.

The Site consists of unconsolidated weathered shale and silistone 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 FLAN

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., Wark Plan) 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
Pprotection 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 CH2ZM 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

* & 2 0 0 0 0
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23 DESCRIPTION OF SUBCONTRACTORS

{REFERINCE SECTION 3, CORPORATE HEALTH AND SAFETY PROGRAM MANUAL)Y

‘When specified in the project documesnts (e.g., contract), this plan may cover those subcontractors contracted with CH2M HILL.

However, this plan does not address hazands specific to specialty subcontractor’s work (e.g., drill rig safety as it applies to the
operation of the rig). The specialty subcontractor is responsibie for health and safety procedures and plans specific to their
work. Subcontractors must 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 15401 .. . -
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 HII I before subcontractor begins work on the site.

24 DESCRIPTION OF CONTRACTORS
{REFERINCE SECTION 3, CORPORATE HEALTH AND SAFETY PROGRAM MANUAL)

This plan does not cover contractors that are not contracted with CH2M HIL1. CH2M HILL is not responsible for directing

contractor personnel; CH2M HILL personned are not to direct the details of the contractor’s work, including health and safety.
When the coutractor is in control of the site, request that the contractor conduct a briefing of their health and safety practices

and to describe how they apply to CH2M HILL’s activitics. Request a copy of the contractor’s health and safety plan.

NA
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3.0 HAZARD EVALUATION AND CONTROL
31 HE;AT AND COLD STRESS (REFERENCE CH2M HILL SOP HS-09)
{| 3.1.1 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, preferably 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.
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 possﬂ)le

Provide adequate shelter to protect personnel against heat which can decrease physical eﬂﬁcxency
and increase the probability of heat stress. T

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 penods Persons who notice skin problems should
consult medical personnel,

These devices,

3.2 SYMPTOMS AND TREATMENT OF HEAT STRESS A
ol o s o OO O W
Heat Disorder Signs/Symploms Treatment Prevention Measures
Heat Syncope Sluggishness or fainting while Remove to cooler area. Rest Acclimatization and intermittent
standing erect or immobile in in recumbent position. activity (see below under "heat
heat. Increase fluid intake, stroke™).
Recovery is usually prompt
and complete.

Heat Rash (miliaria
Tubra; "prickly heat™)

Profuse, tiny, raised, red blister-
like vesicles on affected areas,
along with pricking sensations
during heat exposure.

Mild drying loticns, powders Allow skin to dry between heat
and skin cicanliness to dry exposures.
skin and prevent infection. -

moist; complexion pale, muddy,
or hectic flush; may faint on
standing with rapid thready
puise and low blood pressure;
oral temperature normal or low

Heat Cramps Painful spasms of muscles used - | Remove to cooler area. Rest Acclimatization and intermittent
during work (arms, legs, or in recumbent positiott. activity (see below under "heat
- abdomen); onset during or after | Increase fluid intake. stroke™).
werkhours. '
" Heat Faligue, nausea, headache, Remove to cooler area. Rest Acclimatization and intermittent |
Exhaustion giddiness; skin clammy and in recumbent position with activity (see below under "heat

head in low position.
Administer fluids by mouth,
Seek medical attention.

stroke”).

NJHS10/005.WP5
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1.2  SYMPTOMS AND TREATMENT OF HEAT STRESS

e

Red, bot, dry skin; dizziness;
confusion; rapid breathing and
pulse; high oral 1emperature.

Cool rapidly by soaking in
cool (not cold) water. Call
ambulance and get medical
attention immediatety!!

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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321

COLD STRESS PREVENTION

= Be aware of s;anptom.s of cold-re]ated disorders and wear proper clothing for the muwzpated Jield
work.
+ Consider monitoring the work conditions and adjusting the work schedule using gmdehn&s
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 vsed only as a guideline to warn workers when they are in a sitvation
that can cause cold-related illnesses. Uséd in conjunction with the NSC guidelines, the windchill
. index provides a starting point for adjusting work and warmup schedules.

»  NSC Work/Warmup Schedule Guidelines. The cold exposure limits recommended by the National
Safety Council can be used in conjunction with the wiandchill index to estimate a work and
warmup 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 gmdelmes are found in the CH2M HILY. Manua! Standard of

Practice HS-09.
322 SYMPTOMS AND TREATMENT OF COLD STRESS
Immexsion (Trench) Foot Frostbite Hypothermia

Feet discolored and painful; infection and
swelling present.

Blanched, white, waxy skin, but tissue
resilient; tissue cold and pale.

Shivering, apathy, sleepiness; rapid drop
in body temperature; glassy stare; slow
pulse; slow respiration.

Seek medical treatment immediately.

Remove victim to a2 warm piace.
Rewarm area quickly in warm (not hot)
water. Have victim drink warm fluids—
not coffes or alcobol. Do not break
any blisters. Elevate the injured area
and get medical attention.

Remove victim to a warm place. Have
victim drink warm fluids—not coffee or
alcohol. Get medical attention.

3.3 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). ‘

NIHS10/005.WPS
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Hazard and lLocation Control Measures

34 BIOLOGICAL HAZARDS AND CONTROLS ’ u .

Snakes are ypically found in { If 2 snake is encountered, stay calm and look around; there
underbrush or tall grassy areas, may be others present. Tuwm 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 spake (note color, size, patterns, and markings).

Polson lvy, poison oak, and poison Jj Become familiar with identity of plants. Wear protective
sumac are typically found in brush or | clothing that covers exposed skin. Avoid contact with plants
wooded  areas. They are more } and outside of protective clothing. If skin is contacted, wash
commonly found Is moist areas or || area with soap and water immediately. If reaction is severe or
along the edges of wooded areas. worsens, seek medial attention. '

Bloodborne pathogen exposure may || Training is required prior to task involving potential exposure.
occur when rendering first aid, or {| Exposure controls and PPE are required as specified in
contacting medical or other potentially )| CH2M HILL SOP HS-36 Bloodborne Pathogens. Vaccination
infectious material, or contacting | may be recommended prior to participating in task where
landfili waste or waste streams [ exposure is a potential.

containing such infectious material. .

Other Potential Blological Hazards:

35 TICE. BITES orarxncr cizs BILL BS-A3, 770K BITES)

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 DEET; 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 temoved 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,

S . ' . f T
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“ 36 RADIOLOGICAL HAZARDS AND CONTROLS

Refer to the CH2M HILL Corporate Health and Safety Program, Program and Training Manual, for
standards of practice for operating in contaminated areas.

Hazards Controls

N/A

3.8 HAZARDS POSED BY CHEMICALS BROUGHT ONSITE

Refer to CH2ZM HILL Hazard Communication Program Marual 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, and
subcontractors for chemicals that CH2M HILL employees are potentially exposed to.

Chemical | Quantity Location

' Nitric Acid <1 liter Support zone |

. Hydrochloric Acid - <1 liter - ‘ Support zone
Isobutline | 1 cylinder Support zone
Pentane ' 1 cylinder Support zone
Methanol <1 gallon ' Support and decontamination zone
Hexane : <1 gallon Support and decontamination zone
TSP , <1 liter " Support and decontamination zone
Sulfuric Acid <1 liter . | Support zone

AR30092¢2
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4.0 PERSONNEL : . H .

4.1 CH2M HILL EMPLOYEES ®RIFTrRINCE CH2M HILL SOP BS-#t, MEDICAL SURVEZLLANCE, AND H5-02, HEALTH AND SAFETY "
TRAINING) .

Employees 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 zomes 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 Office Responsibility SSC/FA-CPR

Juliana Hess NIO Site Manager

Scott Vozza NJO Field Team Leader Level C SSC; FA-CPR

Site Safety Coordinator

Greg Waller NJO Field Team Member Level D SSC; FA-CPR
Laura Gavin NJO Field Team Member Level C SSC; FA-CPR
Teiri Boehn NJO Field Team Member Level D SSC; FA-CPR
Rob MacEwen NJO | Field Team Meraber Level B SSC; FA-CPR
Peter Walter NJO Field Team Member 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.

« Obraining 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 reéquired, based on physician’s recommendation.

4.2 FIELD TEAM CHAIN OF COMMAND AND COMMUNICATION PROCEDURES

4.2.1 CLIENT

Contact Name: James Feeney/EPA

Phone: (2135) 597-8309

Facility Contact Name: William H. Gross/Fischer & Porter
Phome: (215) 674-6789

NIHS10/005.WP5 15
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422 CEH2MHOL | . o

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 Manéger. In general, the
Project Manager will contact the client. The Health and Safety Manager should be contacted as
appropriate.

423 SUBCONTRACTOR - Barry Isctt & 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 CHZM HIIL, 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 pauge [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-d&sxgnated representative if an apparent hazard (e.g., violation of
established plan) is observed. Specialty subcontractors ar¢ responsible for mitigating hazards (e.g.,
a drill rig safety hazard). ‘

o 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.

424 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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P

» 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
(ie., 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 HILL 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 reasonabie 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) ‘ |

(REFIRENCE CEIM HILI, SOP HS-87, PERSONAL PROTECTIVE EQUIPMENT, and HS-08, RESPIRATORY PROTECTION)

PPE *
Task Level .
Body Head Respirator
Survcying, packer test D Work clothes; steel toed leather work Hardhat® None Required
boots; work gloves, or surgical nitrile Safety glasses
Water level measurements gloves, as applicable. Ear protection®
Surface water/sediment
sampling
RI waste disposal
Groundwater sampling D Polycoaied tyvek; steel toed chemical- Hardhat® None Required
resistant boots, OR steel toed leather work | Splash shield® '
Drilling activiliss/monitoring boots with outer rubber boot covers; inner | Safety glasses
well installation nitrile surgical glove, AND outer chemical- | Bar protection®
resistant nitrile glove.
RI waste sampling
Tasks where upgrade is required C Polycoated tyvek; steel toed chemical- Hardhat® APR, full face,
a3 per Section 5.1 or 6.0 resistant boots, OR steel toed leather work | Ear protection® | MSA Ultratwin
boots with outer rubber boot covers; inner or eqivalent;
nitrile surgicat giove, AND outer chemical- with MSA i
resistant ritrile glove. GMC-H com-
binaticn
cartridges, or
equivaleat

* Modifications are as indicated above. CH2M HILL will not provide PPE to any individual, except for CH2M HILL employees.
® Hardhat and splash shield areas are to determined by the SSC.
* Esr protection should be worn while working around drill rig, or other noise-producing cqulpment

NJHS10/005.WP5
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S.1 REASONS TO UPGRADE OR DOWNGRADE LEVEL OF PROTECTION

Upgrade

Dovwngrade

emission.

hazards.

= Known or suspected presence of derm

» 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 vapo

» Instrument action levels (Section 6.0) exceeded.

o New information indicating that situation
is less hazardous than originally thought.

» Change in site conditions that decreases
the hazard,

. ‘s Change in work task that will reduce

contact with hazardous materials.

6.0 AJIR MONITORING SPECIFICATIONS (REFERENCE CH2M HILL SOP HS-8, AR MONTTORING)

Instrument

Tasks - Action Levels! Frequency Calibration
PID: HNu 11.7 ¢V | GW sampling 0-1 ppm Level D Drilling-minimum-each Daily
probe or equivalent | Drilling activities 1-5 ppm Level C time auger is removed
Packerfpump test >5 ppm  Stop work, re-evaluate; from borehole or
R] waste sampling may require Level B periodically during
advancement of auger,
whichever is soorer. GW
Sampling/pump
test/packer test-Initially
when well is open and
minimum at beginning of
sampling and 30 min.
thereafter.
CGI: MSA 260, or | Drilling activiites | 0-10% LEL No explosion hazard Continuous Daily
equivalent 10-25% LEL ;
: Potential explosion
hazard
>25% LEL Explosion hazard;
evicuate or vent
O; Meter: MSA Drilling activities >25.0% 0O, Explosion hazard; Continuous Daily
260, or equivalent evacuate or vent
209% O, Normal O,
<195% O, O, deficient; vent or use
SCBA .
Colormetric Tube: GW sampling 0-lppm  Level D orlevel C. After PID reading in the Not
Drilling activities depends on PID reading | breathing zone is greater Applicable
Packer/pump test >1 ppm Level B than 0.5 ppm above
RI waste sampling background
Note 1: Action levels are for breathing zone readings, above background.

NJHS10/005.WPS *
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6.1 CALIBRATION SPECIFICATION

Inatrament Gas Span Resding Method
PID: HNU, 10.2 eV 100 ppm 9.8 + 55 ppm 1.5 I/m reg
probe isobutylene 2.0 T-tubing
0.25 I/m reg
direct tubing §
PID: HNU, 11.7 ev 100 ppm 50 =% 68 ppm 1.5 V/m reg
probe isobutylene 20 T-tubing
0.25 Y/m reg
direct tubing
FID: OVA-128 100 ppm methane 30 100 ppm 1.5 I/m reg
‘ 1.5 T-tubing
CGIL: MSA 260, 261, 0.75% pentane N/A 50% LEL 1.5 Jm reg
360, or 361 *5% direct tubing
LEL
6.2 AIR SAMPLING
l Method and Description: N/A
Personnel:
i
Areas:
Results to be Interpreted by:

NIHS10005. WPS
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7.0 DECONTAMINATION SPECIFICATION ®EfERENCE CHIM HILL SOP HS-18, DECONTAMINATION) "

SSC to monitor the effectiveness of decontamination procedur& Decontamination procedures "
found to be ineffective will be modified by the SSC.. : . '

Personnel Sample Equipment Heavy Equipment |
» Boot wash/rinse J « Wash/rinse equipment , s Power wash
+ Glove wash/rinse + Solvent rinse equipment « Steam clean
* Outer glove removal + Solvent disposal method: + Water disposal method:
+ Body suit removal Containe.d in 55-gallon drum for Contained in 55-gaflon drum i
proper disposal for proper disposal

o Inner glove removal

s Respirator removal

« Hand wash/rinse
s Face wash/rinse
«» Shower ASAP

« PPE disposal method: Municipal waste unless PPE appears visually chemicaily contaminated

= Water disposal method: Contained in 55-gallon 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 SPILL CONTAINMENT PROCEDURES

Sorbent matenals will be made available to contain incidental spxlls that may result from CH2M
HILL activities.- o

9.0 CONFINED SPACE ENTRY .
Confined space entry requires an additional health and salety 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 properly postea', or that emplayees are mfomed of their location and informed of their
hazards.

~ KR300930
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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 facial 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 intemsity "to read a newspaper without
difficulty.”

10.2 DRILL RIG SAFETY PROCEDURES (REFERENCE CHZM HILL SOP BS-35, DRILLING)

This section covers general safety requirements for working around a drill rigg 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 drilier 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 drilier 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 (<30 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 (ie., 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-producmg equipment around the drill rig.
The drill ng must be equipped with a kill wire or switch, and personnel are to be informed of its
“location. -
« Be aware and stand clear 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 ail machine guards are in place while the rig is in operation.
+ The driller is responsible for housekeeping (maintaining a clean work area).
s The drill rig should be equipped with at least one fire extinguisher.

s o & 90

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.

Il

AR300932
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10.3 BHEAVY EQUIPMENT SAFETY PROCEDURES Rryxrmick CH2m HILL ¥S-27, HEAVY EQUIPMENT)

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 yourseif between fixed and moving parts or objects.

Do not stand adjacent to the equipment.

Stay clear of equipment on cross slopes and unstable terrain. S

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 REFERENCE CH2M HILL BS-23, ELECTRICAL)

* » & & 0

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-msulated :

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 clectricians are to install and work on electrical circuits and equipment.

10.5 FIRE PREVENTION AND CONTROL REFERENCE CH2M EILL HS-22, FIRE PREVENTION AND. CONTROL)

* & & & @

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 ouiside should be at least 10 feét from the building.

Unnecessary combustible materials and flammable or combustible liquids must not be ailowed o
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 :
* Silc salely coOrdinator (5SC) t0 conauct site safety briehng (see below) before stariing 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.

NIHS10/005.WP5
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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 homn

- 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 (REFTaENCE CHIM HILL SOP HS-12, EMERGENCY RESPONSE)

111 PRE-EMERGENCY PLANNING

The SSC performs the applicable pre-emergency planning tasks before starting field activities and
coordinates emergency response with the facnhty and lJocal 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, safcty, radlologunl biological hazards.

Confirm and post emergency telephone numbers, evacuation routes, assembly areas, and route to.

hospital; commumcate to onsne pexsonnel Evacuanon routes and assembly areas are shown on
Figure 11-1. :

Post site map marked wnh lomnon of emergency equlpmcnt and supphes.

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 m;ury, exposures, fires, explosions, chemical
and vapor releases.

Review notification procedures for contacting CHZM HILL’S medical consyltant and team
member’s occupational physician.

Rehearse the emergency response plan once pnor 1o 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.

NIHS10/005. WPS5 a ) 24
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1.2

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

Location

20 Ib ABC fire extinguisher

To be determined in the field

First aid kit

To be determined in the field

Bye wash

To be determined in the field

Stretcher or blanket

To be determined in the field

Potable water it

Other facility or additional equipment

11.3 EMERGENCY MEDICAL TREATMENT

+ Contact CH2ZM HILL’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 mcdlcal 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.

»

114 EVACUATION

Evacuation routes will be designated by e prior to beginning of work.
Oupsite and offsite 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 desxgnated 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.

s —
¢ .
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1L.5 EVACUATION ROUTES AND ASSEMBLY POINTS

Evacuation, rout&s and assembly areas (and alternate routes and assembly areas) are spemfied on

Figure 11-1. .. e o — -
11.6 EVACUATION SIGNALS ..
Signal 'Meaning
Grasping throat with hand Emergenéy -- Help me
Thumbs up OK; understood
Grasping buddy’s wrist ' Leave area now "
Continuous sounding of horn ‘ Emergency; leave site now
1.7 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.,

120 EMERGENCY RESPONSE TELEPHONE NUMBERS °

SITE ADDRESS: Fischer & Porter Phone: {215) 6746789
125 E. County Line Road
Warminster, PA 18974-4995

Police: Warminster Police Department Phone: 911! (verify)
215/672-1000
Fire: Warminster Fire Department _ Phone: 911! (verify)
215/674-3333
Ambulance: Warminster Fire/Ambulance Squad " Phome: 911! (verify)
’ 215/674-3333
Water: Warminster Water & Sewer Authority Phone:215/675-3301
Sewer: Upper Moreland-Hatboro Joint Sewer Authority Phone: 215/659-3975
' Gas/Electric: Philadelphia Electric Co. ‘ Phone: 800/341-4141

Note 1: Whea wing a cellular phone outside the phone’s nocmal calling area, caution should be exercised in relying on the cellular phone to activate 911 Whea outside
the normal calling ares, the cellular service carrier should connect the caller with emergancy services in the area where the call was ociginated from — however this may not
occur, Back-up emecgency services phone numbers shouk] be provided when relying on a cellular phone to activate 911

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. Counry Line Road. At the second traffic light (Newtown Rd.) make a left. Follow
Newtown Road for 3 blocks (approx. 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
Environmentzal Medical Resources, Inc.
Atlanta, Georgia

800/229-3674 OR 404/455-0818
(After hours calls will be returned within 20 minutes.)

Occupational Physician (Regional or Local)

Dr. Michael Basista

557 Broad Street

Bloomfield, New Jersey 07003
201/680-8300 ’ .

Corporate Director Health and Safety

Name: Marty Mathamel/WDC
Phone: 703/471-1441

Site Safety Coordinator (SSC)

‘Name: Scott Vozza/NJO
Phone: 201/316-9300

Medical and Training Administrator

Name: Vicki Kambic/WDC
Phone: 703/471-1441

Regional Manager

Name: Bud Ahearn/WDC
| Phone: 703/471-1441 .

Health and Safety Manager (HSM)

Name: John Longo/NJO
Phone: 201/316-9300

Project Manager

Name: Juliana Hess/NJO
Phone: 201/316-9300

Radiation Health Manager (RHM)

Name: Frank Patelka/ORO
Phone: 615/483-9032

Regional Human Resources Department

Name: Susan Thomas/DEN
Phone: 303/771-0952

Client
Name: US EPA
Phone: 215/597-8309

Corporate Human Resources Department

Name: Susan Thomas/DEN
Phone: 303/771-0952

Federal Express Dangerous Goods Shipping
Phone: 800/238-5355

CH2M HILL Emergency Number for Shipping
Dangerous Goods
Phone: 800/255-3924

NIHS10/005.WPS
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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. The 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 DATE: 10/05/94

APPROVED BY: John Longo/NJO DATE: 10/06/94

14.1 AMENDMENTS

CHANGES MADE BY: o DATE:

CHANGES TO PLAN:

AMENDMENT APPROVED BY: DATE:

150 DISTRIBUTION

Name - Office Responsibility Number of Copies
Cindy Carr WDC Senior Program Assistant 1
John Longo ' NJd Health and Safety 1
- Manager/Approver :
' Juliana Hess NIO - Site Manager 1
Scott Vozza S NJO Field 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.

EI EMPLOYEE NAME EMPLOYEE SIGNATURE / DATE
NIHS10/005.WPS o » o ) ﬂR3DU939
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Genium Pubhshmg Carperation
1145 Camalyn Street Sheet No. 357
Schenecmdy, N 12303-1836 USA n-Hexane
(513)377-3852

Issusd: 8/83 Revision: C. 8!89

e

“Sechonﬂf;%tmat Tdentification: i

322
£ ALY A b S

n-Hexate Descripdon: n-Hexaze is the chisf constiment of pemrolewn ether or ligroin, Usdrade:::nmth:me R 1

index of mineraiss mmd 13 2 merenry replacement in thermometzes (usually with bioa or red dys). i 3 0
Ottier Designadons: Nerral-hexsnes CH. ; CAS No. 0110-54-3. s 2 000
Mannfacturer: Conmct your supplicr of disgibumr. Consult the latest Chemicafiwest Buyers’ Guide (Genium r=f, 73) K ¢ ,

for & suppifers fisc : NFPA

Commenty: Ses MSDS Coileticn, No. 357A, for isohsxanes. ‘ 31515

a-Hexane, =2 lDO%

OSHA PEL ' ACGIH TLYV, 1988-39 Toxicity Datat
8- TWA: 50 ppm, 130 mg/m’ TLY-TWA: 50 ppm, 130 mgim? Human, infjation, TC, ; 5080 ppr/10 miz
o Rae, oraf, I.Ds. 23,710 mg{kg

~

* a-Hexeae iz this product’t major componeat; bowever, pouﬂ:tncnunmmmm«hcrucmcn of hexane, C, 10 Q ammad hydrecashons, C,to G, clefiie .

hydrocurbons, and wromane hydrocarbons.

T Ses NIOSH, RTZLS QvNOZTS0X)). for addisionsl dats with mferences W regroductive, irritative, and acvrological affects,
FSectionz3:: Pivsicali Datag: e e

Boiling Point: 155.11 °F (68.85 'Q) i ‘A'olcculzr Weign:: 26 gfmol

Melting Pointz =x -139 ‘F({-95 *C) Speciflc Gravity (B, 0 = 1); 0.66 « 68 “F (20 CJ

Vaper Pressures 124 worre ag 63 °F 20°0) Water Solubility: Insalubls

Vapor Dansity (Alr =1): 3.0

Appesrances 2nd Odor: A clesz, mbdmmhﬂthﬁlé.ﬂmxbhﬁquid:tmﬂdhy&oczbmodm

FashPome ZFG0OCC | Aumeignition Temperature: 473 F (23 'C) | LEL: 12% viv | UEL: 8% viv

Extinguishing Medla: Use carbon dioxide (CO,), founs, or dry chemical tn gut out r-hexane fires. Never direct soiid steams of warer nfo
burming poals of liquid since this can scatter and spread the fire, Use water sprays w0 cool Sre-exposed containers. prevent dangerous pressurs rise
and/or rupore, disperse vapors, and fush emignited spills awsy from sensitive exposures.

Unusuat Firs or Expiosion Hazards: r-Hexans ix 2 very flamrable, volatle Gquid which burns like gasciine, It represent admgmusﬁreand.
explosion hazzrd. Sines it evaporates grickly, the resulting denser-than-air vapars can flow along sturfaces, collect in low-lying or enclosed areas
ke sumps and urility reoms, mmech distant soomes of igniton, md flash back to the originai liquid.

Special Fire-Ightng Procadures: Wear a self-contained breathing appm.n:: (SCBA) with 2 full facepiece operated in the pressw=-demand or

poszuve-p:usxamnde.

R e

Sectiom:Sx:Reactivity:Data

Stabitity/Poiymerization: n-Hexane ix stzble at room temperanure duzing Toutine operaticns. Hamrdcus poly*ne::zan.cn exmnotocswy.

Chemlcal Inccmpattbilities: n-Hexzns can reace violeatly with strong oxidizing agents. \
Cond!tions to Aveid: Never axpose this iquid to any ignition scurcs (heat, sparks, cpen Qames, or minsuiated leadng elements), .
Hazardoos Products of Decompaositioa: Thermal oxidative dcg:‘uizmn of ni=xane can produce carton dioxids and toxic carber mengxide
{Cox .

C-?!chd i519 Gemiuan Pettisamyg Corporaaon,
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Section 6. Health Hazard:Dafa -~ o s rSiSiS Tl il

Carcinogenicity: Neither the NTP. IARC, 2or OSHA liss a-ilexane 23 2 carcinogen. :
Summary of Risks: Tha metabolic products of in vive panial oxidaden of a-hexane mnclude 2, S-hexamediona. This meubojiez is the most hightly
Reurvtege mmpomd Jesned frem A-hexane, Occupzdonal expasures to f-hexane are associaced with chrenic newromxic damage to the csnwal -
nervous sysem (CNS) 1od the perinhersi nervous sysiem (PNS). The effears are ot pecnanent: Gendum referenca 100 nowes thilt recovery from,
teuropadiy i3 usuaily complate within a yesr afier the exposure, Mediyl a-butyt kecome (MBK) (MSDS Colleccion, Mo, 425) produces the
neuroaxie metabolits 2, S-hexadions In even greater quantities tian tha a-lexame. Provent simuitamenus exposures t a-hexams and MBE.
Genium referenes 89 notes: *...concuroens exposnre &3 methyl sttyl ketone, and possibly other chemicals or drugs which beest iver axidative
mechanisms, reduces the'3ma for nouropathy t appear as 2 result of sxposura © both a-hexane md MBK,” Medlcal Conditfons Agzravated by
Long-Termt Exposure: CNS and PNS disordess, vision defects, and memory diminution, Target Organs: Skin, eyes, CNS, PNS, Primary
Enay: Inhslanes, skin contzer. Az Effeces: Iitation of eyes. nose, d upper respiratory tact (URT): dermal erythema (abnormally red skin
Fom cxpillary congession), edemz (abrormat 2ccemulation of clear, watery fliid in body tissue), and vesiculation (blistering). Acute nhaladon
causes headache, dizziners, pruses, Jarcasis, md coma. High concengwdons may act ax asphyxiants, Chronic Effects: Anorexdiz, nauses, weighs
loss, alnise: sveculay weakmest, pain, and spaums in exgemitise; eurntoxic efecs liks senoritotor pelyreuzonsihy, generalized poiynewrapa-
thy, snd other degenerative changes in the penph:ml nervous syswem (PNS).
FIRST AID
Eyes: Flush immedizaly, incloding under the syelids, gently but thoroughly with Jooding ameumes of ainming water for azleasz 15 min.
Sidiny Afeer ritsing affectsd ares with flooding mmounts of water, wash it with soap and water, Inhalaton: Remove expased person @ Fesh air
i RppaT: breatting 25 needed. Have £ qualificd medica] pessonne! adminsister oxygen s requirsd, [ngestion: Never mdites vorniting! Severs
expiririon hazard existe, IF vanmiting ocours sponcmecusly, lower vicdm's head to the kues level, Never zive anything by mauh © m umeonscious
ar convulsing person. Administer several dunces of edibie of ta drink,
-Alter firse ald, get appropriate in-pians, paramedic, ar community medicai aczention and supporr.

Section 7. Spill, Leak;and Disposal:Procedures:

" SpillLank: Design and proctice a n-hexone spill conrol and countermessure plm (SCC2). Whm Y spﬁl ccsurs, notify safaty personnel
svacuate umnecassary personnel, elirpinate heat and ignition sourses, ;mmde, maximum axplosion-proef vensladen, and implement the SCCP,
Jlewnup personnel sheuld wesr Sreproof personal protestdve equipment, (Sec, ),

Otsposal: Contact your suppiler oc 2 licensed contraetar for detziled recommendations. Follow applicable Federal, state, and lecdl reguiztions.
JSHA Designations

lxtad as ot Adr Conteminmm: (28 CFR 1910.1000, SubpatZ)

ZIPA Desfgnations

Aszigred the RCRA Hrzardous Wasta Ne. DOOL (40 CFR 251.21, Igniahility}

Asvigned a3 3 CERCLA Hazardous Subatnee (40 CTR H12.4), Reportabie Quantity (RQ): 100 b (45.4kg)

JARA Extremely Hazwrdous Suimares (40 CFR 335): Not ligad

IARA, Taxic Chemical (40 CFR 372.55): Not Bxtad.

Sectfon 8::;Special Protecton-Dataiisiaisats

Joggies: Wesr prowctive syeglistes or d:mmsxlsue:y ;cggla. per OSHA eys- mdf:m-mwcuonmgulmcns {29 CFR 1910.133). Wh:n:

plashing is pom'ble‘ wexr 3 foll face shisld, Respirators Wear 2 NIOSH-approved respirasor if necessary. Follow OSHA respirutor regulations

29 CFR 1910.134), For emergency or aommoutine aperations {spills or cleaning resctor vessels and storsgs tanks), wesr an SCSA.

Naraings Alr-purifying respirarers & nof proteet workess in oxygen-deficient atrnosphetes. Others Wear | mpemnus gloves, boots, aprons, and

jrunders w prever skin caritace. Ventilation: Provide general and local expiosion.proof vendlation sysems to maintain sirbame concentrations

:elowthsOSHA PEL standard (Sec. 2). vamﬂamnmfa&muwmmmdmmm&mmw

Jminating iz at Iry source (Gerfum sef. 103). Safety Stations: Make svailable in the work ares emergency eyewash srcons, safsty/quick-drench
" hawezz, washing facilices, and propedy sevviced fire extinguishers, Contaminated Eqaipments Never wear contact lenses in the work area:

oft leases mxy sheorb, and il jenses coneentrace, irritants. Lawnder conmaminaed sithing before wearing. Remave this materal from your shoes

nd equipment, Other; Preplaczmert and periodic medical exams focusing on the skin od the central servous systea: are advised.

Zamments: Never 21¢, drink, or smeke &z work zreas. Practica good personal hygiens after using this matarial, especially befom zating, drinking,

amaldng, using the toilet, o applying cosmedics. Handle this ﬂmadawhﬂemdmxhwmm

jection' 9. Speciai' Precautionsdn & Commentsifa

torzge Requirements: Swre A-lexme 1t ciosed contziness in & caal, d:'y. ed-vcr.uizlad. ﬁrzpmuf area away Tom heat and 1 1gmm-n sourcss
d incompaible chemicals. Pratec: these conumga from physical damage; shield tham Fom direct suniighe,

‘nglneering Controls: To prevent sade sparics, electicslly ground and bond ail containers, tmik cars, and pipes used i shippintg, receiving, or
mfc.—rm; operadons in producdon wmd sterage wress. All elecmical serviess, mdudmg lighrs, mustbe spn'icpmof

Tmspomnon Data (49 CFR 172.101-2) ] T

HOT Shipping Name: Hexane IMO Shipping Name: Hexane (and izs iscmers)
10T Bazprd Class: Flemmable Bquid : MO Hazard Class: 3.0

10T ID Ne. : UN1208 IMO Labei: Flammable Bquid

WOT Label: Flsmmable liquid ™DG Packaging Group: [

10T Packaging Requirerzents: ¢9 CFR 173.119
10T Packagiog Exceptant: 43 CFR 173.118

15DS Collecrion Refersnces: 1, &, 1. 3494, 100, 114, 117, 115, 120, 122

Tepared by: PJ Igoe, BS: I::du.s:rm[ Hyglene Rev:ew- DF Wilson, Cﬂ— Medxcz.[ Raview: W Silverman, MD 74
FYrIEM O LAY by Ganseen Publl by C. wwhat Hoe padiLs2ar's p (s prebudrird, Ju n.m-ﬂadwmhmwiw
--—-dyu-p-ﬂ—ﬂn-p-—-hﬂq .&m.nﬁn—uﬂcmh-h-naﬂln@-,. of i @ Comcmmma Py i < ersle 0 Siaices v rYpr
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AR 1.
oDUCTS =

Specialty G:
Material Safe
Data She:«

EYRNE SP‘CJALTY GASES

m-d-

Bvwes Soeciesly Gagen, M.
Sta X, Alver Sireue

ERGENCY PHONE (8008 SZI-3TTA PROCUGT NAME

PENMNSTYLYANIA 300) 322.9092 ISQBUTYLENE CAS #115-11.7

1 PROGUSTS ANG CHEMICALS, IMC. TRAGE NAME ANG SYNCONYME ‘
X sz Iscouviane

ENTROWN, PA 15103

CHEMICAL MAME ANDO SYNGONYMS

5 4813257 Iscoutviene, Isctutane, Z-Methvicrooens
AE CATE FORMUZLA CHEMICAL FAMILY -
2 revrsions (14/73. Q8/85 {iso} CiHa Alkene

HEALTH HAZARD DATA

{E WEIGHTED AVERAGE EXPOSURE LT :
‘ See last page, . : . D e e e

UPTOMS CF EXPOSURE

1atatior: Moderate concantrations which exclude an adequate suppty of cxygen te the lungs cause dizziness,
swsiness and eventual unconsciousaess. L dlso has a very m:id anesnem: eﬂe: whxc.'z mxgm cause lack of
argination ar lessaned Mental alertness. -

in and Sye Cantacs Itis midly irratng © mucSus memoranes, Due to its rapzd rate aof evapcrancn isotutyiene
n czuse tissus freezing or frostita on contace, :
. LCILICICAL PROPERTIES

v - i —— —— e —

:nutyfene nds a very mild anesmatic effec:. hawever me ma;cr neaith hazard is the exciusion of an adequat&
poty of axygen | 3 the Iungs.

.ange in c:*cr <t the skin 10 gray ar white pcssxl:!y fouowec by r:ns:emg.

st erfec:s arsa g

SSMMENDED FIAST AIC TREATMENT . _

OMPT MEDICAL ATTENTION IS REQUIRED IN ALL CASES OF OVE'-'iEXPOSUHE TQ ISOBU"‘!LE;\:E. FlEa-
'E PERSONNEL SHCULD 8E SQUIFPED WITH S:..F-CuNTAJNED BREATHING APPARATUS AND MUST 8&
{ARE QF EXTREME FIRE AND EXPt OS!CN HAZARD.

alaticn: Move expesaed gerscnneat i an uncantaminatad area, if not Sreathing, give artificial respiration, prafera-
| mouth-ta-moutl. If Breatning is diificutt, give exygen. Medical assistance shouid be sought immediately.

n Contact or Frastbitz: Remave cantantinadtad cothing and flush affactad areas with lukewarm water. 0Q NOT

Z HQT WATER. A physician siiculd sa= the patient promptly if the crycgenic “Bum'™ has caused Blistering ot
skin or deep tissue free:.mg.

e e e v P s e - 4 e e

ntarmanon contamned ¢ dug matenit sty Citd stiant i3 ferad waNour Crarme (e yse Oy techmeily Quaified persannet IT haw
AiscTencn and rrsk. Al stilemems, leCiucCl »HOTIANION 2nd (ECSMMendIsens Cantuned herewt 218 Sa14C O (2513 ING CATI WSt
wis Deneve 10 D¢ rERalle. Dutl Ne 1CSUrAcY oF Somointaness arsat 1 NAl JUAraniesd AN AC WArrENty a1 4y ki 3 MASE wm
resgecs therets, msn!armnnncsmnm:snmmmtemwlrmamwmwpnm
ot itus Camoany of QMers COvenng any process, SSmMpasucn of marter or ya,

mxne&mmmuuwemmammmmmmmn«m m&uno:nyqsmﬂeum:y!crbssor
. damage ncurres (oM Na Sropet OF Worcder use of mr.:nploaac.
AR3009LB




HAZARTOUS MIXTURES QF CTHER LIQUISS, SOUDS, GR QASES ‘
Isoouryiene s Jammainie gver a wida range in air.,

PHYSICAL DATA

UQUID DENIITY AT BOILING POINT
39,1 /13 (626 kg/md

GAZ DENSITY ATTS'Y, 1 st

BAQILING AOINT
19.6"F { — 8.9°C)

vApQR PRESSURE  (© TOF (21.1°C) =

33 psia (253 kfe) 0.148 Dy/123 (2.37 kg/m)
SOLUBILITY X WATER FREEZING POINT
Insoiunte = 220.6°F (== 140.3°TY

APPEARANCE AMD COAR
Calariess gas with an uncleasam Qasr sirtnlar 1o 11at which rs emxt'ed wtian burmna amnr-acze coal

F‘:’RE AND EXPLOSICN HAZARD DATA

~—

FLASH PAIMT (Method uted)
Sae last page.

AUTT IGNITICN TEMPERATURE
863°F (485°C)}

FLAMMABLE LIMITS % SY VOLUME
L 1.3 yEL 9.8

EXTINGUISHING MEDLA

Water, caroaon dioxide, dry chemical ..

i ELECTRICAL CLASSIFICATION
- Cfass 1. Grcuu nat specifie:

SPECLAL FIRE FIGHTING PACCEDURES BT S

. | “eec cylindes} coal with water spray from a distanca, If pessible withcut risk, mave cﬁ‘mde.'{sa away frem fire area. [f
- pcssxbtemmcuznsk.smpmﬂcwotgasmaﬁre_mowgasﬁ'emamdseum 7 (Contnued an last page

UNUSUAL FIRE AND EXPLOSION MAZARDE

.} lsooutyiene is denser an air and <an travel :::nszderanle d:s:anm o an :gmtzcn scurse ana flasn Eack. Cylin-
der{s} may sxgiQde qr vent wihen axgesad 1o fre,

BEACTIVITY DATA
CONOQITICNS TO AVYOLIS :

STABILITY
Unstxoie

p:4

Sznie l

INCIOMPATIBILITY {(Matanzix to 2vaid)
Qugizers

MAZAROQUS DECAMPASITION PRASUCTS ’ .
None

—- ] HAZARDQUS FOULTMERIZATION CANDITIANS T AVOID

May e
- Wil Mar L . e e e e . . IR o
- }‘ Oamur x . . R -= B s mimoe— — v

SPILL OR LEAK. PROCEDURES

STEPS TQ BE TAXEN IN CASE MATERIAL IS RELEASED O SPILLED
Evacuate all gersonne! from affecied area, Use appropriata grotective equipment. !f leak is in usar's equipmant, be

cemriam {0 purge piping with an inert gas prior to attampting repairs, If leak is in container or conuinar vaiva. caft
the ~300" amargency phone numeser listag hacsin, ' ' o T

WASTE DISPQSAL METHQD

All Fegerat, Stata and Locat reguiations ragarding heaith and poiiution shouid be fotlawed in wasta dispasat. Can-
tace Air Proaucss for spec:ﬁc recammendauans. Co not dispesa of unused quantities. .
S E - (Cantinued an fast page.
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| MRATORY PRATECTION (Soecity type) FUsilive oressure air ine with masx ar seif-cantaned Sreaming apparams
sneuic be avadanta {or emergency usa.

TILATION LOCAL, EXHALST ‘ SPECIAL
Hoog with {arcad venuiaztcen TQ orevent ac=umuiation anave Se LS2,
' MESHMAMICAL (Tar) , STHER
i acS=roancs wih slecTical coces

TECTIVE GLAVES
Plastic or ubter

PROTESTION . .
Salety qoggies or glassas

IR PAGTECTIVE EQUIPMENT .
Saterv snoes, saferv shower. svewash “Tountain.”™

SPECIAL PRECAUTIONS™

AL LABELING INKQRMATION .o »
QT Shicomng Name: Luguitied pegoifeum gas OCT Hazarg Class: flammacie
OT Shiseme Lane: Flammagie gas 1D No: UN 1075

SIAL HANDLING AECOMMENDATIONS : , 7

anty in wetl-venuiateqa areas. Vaive protaction caps must remain in place unless container is secured with

: gutlet piged to use point. Do not.arag, stice or rall cylinders. Use a suitable hanag ruck for ¢ylinder move-

L Use a pressure reducing regulatcr when connecting cyfinder @ lower prassure ( < 250 gsig) piping or sys-
i« Da nat heat gylinder Dy any means o incraasa the discharge rate of product from the cylinder. Usa a ctteck
} or rap in e discharge line 1o prevent hazardous back flow into the cylinder, -

idditionat recommendations cznsult e Air Procucts Sgeciatty Gas Céta'lcg Safety and Technical Infermation
‘an or Compressad Gas Association Pampniat B-1,

IAL STORAGE RECOMMENDATIONS

12 cylinders from phiysical damage. Slare in caot, dry, well-ventilated araa of non-camaustibie censTuction

- from Reawily traffickeg areas anc emergency axits, 0o not aliow tha temparature where gylindars are stored .
caeq 130°F (S4°C). Cylingers sitould Be stored ugrignt and firmiy sacured tc prevent falling or deing knockegd -
Full and ematy cylincars shouid Be segragateq. Use a “first in-first out” inventary sysiam to pravent fuil cyl-

s Deing sioreg for excessive periods of ime. Pest “No Smoking or Cpen Fames™ signs in e sworage or usa
There snouid Be no saurces cf igniticnt in the stgrage or use area.

ceiticnal recommencaticns csnsult e Air Products Sgeciaity Gas Catalog Safery ana Technicat Information
on or Comgprassag Gas Association Fampniet P-1. T i : .

(1AL PACXACING RECOMMENCATIONS ‘
utylene is noncarrasive and may Be usad wilh any commen structural matarial.

AR ABLIMMENDATICNS QA PRECAUTIONS

-ground anc bend afl lines and equicment asscciated with the ischutylene system, Elacrical aquipment
g Be non-sparking or expicsion proof. Compressad gas cyfinders shouid nat Se rafiiled axcagt Dy quatified

icers of compressed gasas. Shipment of 2 comprassad gas cylingar which has nat been filled by the owner
n his (wrtan) consant is a vialation of Federal Law (43CFR).

anout Soverrument agences (i.e.. Ceganmaent of Transoonanon. Occupanonss Safety Ing Hean Admwmsiranon, food and Orug

rrnesirahaon and gthers! Miy Nave 1060HC regquiatans SANCerrtng MNe ranspanaton, BInding, SIoCIge or usa af TS Arocues wiach
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- 105°F { = T76°C} Closec Cup
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thmhwmwnmﬂamabteummmmuﬂyfm '

WASTE DtSPOSAL METHOD (Cannnued} .
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. YAPDQOR PRESSURE: TT78.0 MM - 37.3 § v
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TWx: (9101 282-33%2 Alanenem

aldrich chemical 0. EmAEE
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:l A2, Qax T=X, Milweuxee. w!mm 207 Usa

SA1F ST Y g'a T A s - S & T 2
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USZE ~ATZ2 323ay T C24QL ~IRE=-2XPQSED CIMTAINEARS.
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BUTASMILY ~i_smmalrd] Z.
v5ﬁgq ;az{raavEL CONSIDERASLSE QISTANCE TC SQURLE QF IGMITION aNg
Bl A5+ 3ACK.
CONTAINEY ZXPLISIAN MAY QCCUR UNQER FIE cnnorfrcma.
RELCTIVET? SATA
INCOM2ATIIILITIES
QXI0IZING AGENTS :
HAZARDAUS COM3USTIIN OR DECIHPASITION FRICUCTS
TOXIo FuUMEs JF: '
CARZGN MONOXICEZ S CARaﬂﬂ DIQXIDE
. SPILL QR L,AK PRGC:DURES
STE®S TQ 35 _TAKEN IF 2 ‘RI-L IS RELZIASED aR SPILL_
EvaguaTe ARZA.
SHUT OFR ALL SSURCSES JF IGNITION -
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r CYANAMID

. ERIAL SAFETY DATA

e i PACZ 1 QF =

MSDS NQ. 0233-04
CAS NQ. 0Q7884-53-3
DATE: 01/30/%0

ucT PROCUCT NAME: Suifuric Acid,60 degra=s Be’,56 degree Be/,
THCATION 98-100%

SYNONYMS: Sulfuric acc: ai of viertel.

CHEMICAL rAMlLY’ ~ Inorganic add

MOUECULAR FORMULA:  H2S0+

MOLECULAR WCT . $8.C0
NG , DANGER! CAUSES SEVERE BURNS OF EYES AND SKIN
. - COMPONENT CAS.NOQ. . %% TWA/CIILING ‘REFERENCE
AR s Sulfuric Acd 007554339 80-100 1 g/ 3 OSHA/ACGIH
HAZARD e - FIRE: Mateniais that wiil ast burn.
G Fira " HEALTH: Matanals which on shart axposure couid causa

' Q sarious temparary or residual injurv even though

Heaith 3 2 Reactivity promat madical eaument were givern.
B e

Ty

- -

Special

REACTIVITY: Matertais which in themsaives are narrnaily
unstable and readily undergo viclent chemical

<hang= 5ut do nat detonate. Also maternais

whichl may reacs viciently with watar or which

may form potentiaily exnlns:ve mixiures

with water,

H HAZARD  ESFFECTS OF
WAATION QVERE(POSURE:

Ingestion of Suifuric Acid can cause mucsus memdrana burns,
abdeminal pain, respiratory disvess (sacsadary ©

_epiglotal edern3) shock, renal faiiure and lesions or

jons of e esconagus.and gasrointestnal ract,

Coneenrrated soiutions are extrematy carrasive and may causa

severe skin burns. Repeated contacs with Gifute solutions

| may Qusa skin irritation and dermatitis. Severe damage (@

the eyes can occur very rapidly and cencanuated solutions
may causa towily imaversibie damage, compiete cormeal
opacty or perforatidn of the giabe. Inhalation aof low
concentrations of vapers < cause iritation of the

-+ respiratory ract. Cveraxpesurs ta highar cencantrations

cause brcncnocnns:nczxon and laryngeal spasm cr larynge=al
edema,

In ase of skin contacs, remcve contaminated cothing withaut deiay.
Wear impervious gloves. Cleanse skin tharoughiy with scap and water.

" Da not omit cleaning hair or under fingemails if contaminated. Oa

not reuse dothing without laundering, Da nat reuse contaminated

leatherwars,
In case of aye contacs, immadiately irvigate with planty of water for

1S minuces, Qbiain medxcz.i am:nncn withaut datay.

.aENCY PHONE 201 /335-31 Qo0

AN CYANAMID CDMPANY 1 CYANAMID PLAZA, WAWE NEW JE3SEY O7<7BR d yusgbi




MSDS NO. 024300 PACE 2 OF 4

Suifum. Ac:d 50 degre= Be/, 66 decree Be/, 98-100%

it vapcr af this matcna! is inhaled, remave from exposure. Administer
cxygen if there is diificuity in breathing. Cive artificial resgir-

" dticn if persan s Agt breazhm and conunue untl normal breathing

EXPOSURE
CONTROLMETHQDS

A —— e 3 ma a w

x —

TR e e t———

is astablished. Chtain m attention without defay. .

Utiize a closed systam process wiere feasible. Where this material
is not used in a dosad system, goed endlosure and lecal exhaust
venulation should ke provided to conuoi exposure, Food, beverages,

- and Wwbacew products shouid nat be Cirried, stored, or consumed

where this materal is in usa. 3efore eating, drinking, or smoking,

wash facs and hands with seap and water, Prevent ave and skin ‘
contact. Wear the special oroteciive squioment speciied below for
operdtians witers eye of skin contact can oceur. Prevent
contartination or skin or dothing when remaving proteciive equioment.
Provics evewash fountin and sarfecy shower in dosa proximity 10

. points of setantai exposure. Whers expasuras ara beigw the PSL,

Ao respifatary pmtec:x’on is requz'raci. Whare sxgosures axcaed
the PSL, use respirator aoproved &y NIOSH or full protective suit
with air supply appropriate for the matardal and level of exgosure.
Se= "CUIDE TQ INDUSTRIAL RESPIRATORY PROTECTION [NIOSH).
Spe:ai proteciive equigment - Ta prevent skin conact wear

skin protectdon, such as impervicus gioves, agron, workpants,

long sleave workshirt, or disposable coveralls. To pravent eye
can:acr. wear aye protection such as chemical splash proof gegeies

crtac-sﬁlefd. ToTrm e e e e e me

FIRE AND : FLASH POINT Not Applicabie

STLORION FAMMABLE UMITS :
INFORMATION (36 BY VOL): Nat Appiicabie

AUTOIC\H"'ION TEMP: Not Available

DECDMPOSWQN TEMP: Not Availabie

FIRE FIC"E-TNG. . Sulfure acg wiil

not burm, buz itis c:nat:!e of igniting finely

dividad carmbustbie materials on contact. May reacst viciendy
- organic materiais and water with the evolution of hear. fires
invoivin cj 3 srnail arnount of combustibles may be smothered b

chemi

Use water on combustizies buming in vicnity of ack

use care s water apgpiied to the add resulits in severs generatic

of Aeat and may

cause boiling and splactering. Wear seif-conta

positive pressure breathing apparatus and fuil firefighting

. * - protactive clothing, See Exposure Controi Mathods for suec:ai
pmtecnve dct.hmg

REACTIVITY DATA ST:\BILITY' : Stabla
-~ CON DITIONS TO AVO!D‘ None known

POLYMERIZATION: Wil Naot Qezur
CDNDITIONS TO AVQOID: Nane known

-~ INCOMPATIBLE Water, many metais, and szrcng alkaii materials. Contact with
‘ ' " MATERIALS: . . carbides, chicratas, fulminates, nitrates, or picratas may causa
. - - - . + viclent reaction/explosicn or form unstabie comaounds.
i R L - Contact witl} Grganic matasials, particularty arganic
- - S - . .. acids, acetates and anhydrides may resuit in highiy
. exotherriic reaction. Contact with mesal may release
explosiva hydrogen §as. Cantact with finely divided crganic
materal may cause fir

DECOMPOSITION
PRODUCTS:

HAZARDOUS Thermal decomposiden or combustion : ' I

AR300962




iwic Acid,60 degree Be/,65 degree Be, 98-100%

MSDOS NO. 0223.04 PACE BOF’ 3

may produce suifur trioxide and/or sulfur diexide. Toxic and
explosive hydrogen suifide may e formed under c2rain conditions.

ICAL APPEARANCE AND Clear to stightty doudy, aily liquid; odoriess (o sligndy
ERTIES COOR: pungent cdor
N SOILING POINT: §<0Q F(338 Q
MELTING POINT: . Suifuric Aad 98%: 37.4 F; 3.0 C - Suifurnc
Aad 100%: 31.0F; 10.49C :
VAPQR PRESSURE: Vanable funciion of temoer3aiura and concantraticn
SPECIFIC CRAVITY: 1.%=1.3 '
VAPOR DENSITY: Nat Avaiiabie
% VOULATILE (BY VCL: 0-20 (water 2v weignt}
QCTANCL/H20 '
PARTITICON CQEF.: Nat Agpiicaoie
pH: e )
Variabie function of temoperature 2nd congantration:
v Q01N = 2.1;0.10N = 1.2; 1.ON = 0.3)
SATURATION IN AIR ‘
(BY VOLX: Not Avaiizble
EVAPQORATION RATE: Not Availabie .
SOLUBIUTY IN WATER:  Comglete
OR LEAK STEPS TO 8E TAKEN IN  Where exposure level is not kniown, wear NICSH approved positive
EDURES CASE MATERIAL IS pressure ssif-contained respirator. Whers expasure levei is known,
RELEASED OR SPILLED: wear NIOSH approved respirator suitable for level of expasure, Wear
the sarme proteclive equipment as in Exposure Cantrof Methods, excas
acid hood and suit should be wom when soraying or spiashing can
eceur. Dilute spill cautiousiv with 3 or § volumes of water anc
neurraiize gracually with scda ash or fime. O ot allow unneutraiizac
acid to get mto sewers containing suifides, because of the danger of
evoiving nydrogen suifide gas. For further information on Suifuric
Acid, consuit the American Cyanamid brechure PRT 225,
E DISPCSAL Oisoesal must be made in accordance with apoficasie governmental
reguiagons.
AL HANDUNG AND Suifuric add attacks many rnetals, refeasing flammabie hydrogen gas.
AUTIONS STORAGCE/OTHER:  Exirsmely hazardous in contact with many maternais, partcuiarly
. . .axplasives. Hydrogen gas can aczumuiate in metal tanks conzaining
acid. Do not smoke or have other sourcas of ignition around open
: ‘ . drums or tanks conaining acd. When diluting, afways add acd to
. ’ ‘water. Never add water (0 acid. Protec: against chysical damage to
containers and contace with incompatible materials, Uo not stike
tank fittings with toois ar other hard objeczs.
. SHIPPING PROPER SHIPPING SULFURIC ACID -
RMATION NAME: 4 ‘
‘ HAZARD CLASS: CORRCOSIVE MATERIAL
- - LN/ NAC .. UN1830

: T i . .
PR e —— e we . - e e e e e c s
R X - Lar .- - PR

- AR300963
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| MSDS NO. 024304  PACE S OF +

Suit’urxc Acd 60 degre= Be’,66 degree Be’, 98-100%

2.0.T. HAZARDQUS ( orntabie Quantity of Produc) '
SUBSTANCES: RICACID(Q (1.073 Ib5-93.2%)

0.0.T. LABEL REQUIRED Ccmve

Thspmdu::umanufamedmcnmplunamthaﬂpmmunsofthe

TSCA
INFORMATION Texic Subsancs Congai Act, 15 US.C
MRONME\{TAL 7 The fai!amng companents are defined as toxic chemicais sub;ec: to repOrtng requiraments «
INFORMATION Seczion 313 of Titfe {1t and of 40 CFR 372 or subject to other EPA regv.danons.g
SARATITLE It ‘
COMPONENT CAS. NQ. %  TPQEs AQ(Bs) S13 RCRA  TSCA
Suifuria Ar::'d 007664-93-3  30-100 1000 1000 YES NONE NQ

FRODUC' CIASSIFICATION UNBER SECTION 311 OF SARA -
ACUTE (‘ﬂ CHRONIC (N) ARE (N} REACTIVE (1) PRESSURE (N)

Al

et R - L

This inforrn:dcn = gven witlioug arty warmanty crmprsennnan. We do not:ssumgznyfeg;! responsibiiity for same,

nordo we

n,inducement, of recommendation 0 practice any patentad inventicn without a license.

It ks ofered zalely for your consideration, investigaton and verification. Befors using any pmdu:: read ics abed,

AR %U096h




JoT3AKER InC. 222 RES SEmJTL LaNs, PHILLIPS3URS. NJ 08865
M a T 2R I AL 353+ F =Ty AT A SHEF=T
ey S EALSNCY TELSPHONE — (22171 359-2IS51L
TadS 2 (800) =24—30J = MATIOJNAL RESPJINSE CEMTER @ (3301 424=8302
' RYURAUCHLSRIC aClo PaGET I
2 L3/0L/:v ' ISSUEQ< 05/14/89

ALET MYORX SO ALUR IS AC IS
NYMS: MURIATIC ACius CSHLIRUAYSRIC ACITT  HYORJGE' CHLORIIE,
‘ AQU=EAU S
FAMILY S INLAGAUID ASICS
HCL
T.= ' ' 350‘1’@

TesT=3 1=y
CS MJ.T MA¥125300C
Sz LA=TRATORY Ru=AGEAT .
QDES: 953399549+ 3557,7529+95+394800.9539,9547,5367+95355,9549+9548
53T 495449 IS+3 9 T534 27542 »£504

PRECAJTIONARY LARSLING
~T=JATA= SYSTEH .
ABALT - 3 SSVERE (PCTSQNY .
FLAMMASILITY - @ NONE '
- - - FEACTITITY = T  MODERATE
CaNTACT . = 3 SEVERE (CCRROSIVE)
Y PROTECTIVE SAUIFMS.T . ‘ -
SAIZZLUT LAl COAT 2 APHRSNT VEMP HCSTT PROPER GLOVES

UeS. PRAZCAUTICHARY LA3SLING

. ULS3M QANGER
VERZ BURNI. MAY 3Z FaTAL [F SHaLLCWED JR IHHALSD.
T Ly EYESe 2N SKIM, OM CLUTHIMG. G$Q NOT 3RSATHE VvaP2R. CAUSES DAMAGE
ATUOKY SYSTSM CLUNGS)s 2YSS AdD SKINe K2SP IN TIGARTLY CLOSED
e LIUSEN CLOSURE CAUTTUOUSLY « URE WITH ADSQUATE VENTILATION. WKASH
Y AFTER HANOLING. I3 CASS JF SPILL MEUTRALIZE WITH SO0A ASH CR LIME
P IN DRY CONTAIMER. : _ ‘ :

CUMTINUED ON PAGET 2

AR3G0965




SCHUIL LaNGy PHILLIPSSURSG. dJ 038635
AFET Y 9 4T A SHEZ ST

24=rtTUR SMENIJIMCY TELESPHINE — (2211 359-21°51 .
CAEMTRE. 7 (8001 $24~3300 == MATIOnaL RESPUMST CEMTER 2 (3007 424—-8A8Q2

20 =33 HYURLCALIRIC ACID PAGEZ |
sCTTVE: 4a3/CL/35 , ‘ '~ ISSUEdT g5/16/

PR ICAUTICHARY LAsELING (CONTIMUZO!

o pepeRirs e =S mmmIEmIISET i e i e e e e e e A I S NS =S S TR S ST T
LMTERNATIINAL LA3SELING

LTATIMG Tu ZYSS Ay 3K
SR JUT OF RZACh OF CalLJRSM. I CASSE TF CONTALT WITH EY=S+ RINSEZ TMMEDTATEL:
A PLINTY OF #ATEx A:D 333X ®I3ICAL AlVICE. =

~T-3ATae STTRAGE COLUR CUDZT WHITZ (CIRRASIVED

= A ——— == = —_——

- m—— ——— —
= e B e

PONENT . - CAS Wu- HEIGHT % USHA/PEL  ACGIH/TLV
KOCHLIRIC ACID T84T—il=C  33-43 5 PP 5 peM
.- - 7732-15-5  5C-57 fE NE -

-

B

e N T - =
i SZCTION ILI - PHYSICAL CTaTa o
———3———3F——— 1t ﬁﬁ'—"-&‘%—a=m A e S o e ——y

LID.IG POLNT=2 1l1a € (230 Fi L VAPIJR PIESSURS (MMHGIT N/X
AT Ta&G MM HG! ’ - - - - S '

TING- POINTT =25 C (=13 &) ' VAPIR OSNSITY (AIR=LIT T.3
AT Tad Mm HG)

CIFLC GRAYITYZ 1.19 ' SVAPQRATION RITE: /A
(B2d=11} ' )

UBILITYTH20) s CIMPLITS tI103%1 Z YOLATILES 3T vwOLUME:T Id0
o ' ‘ . tZ1 C1

IuQ -- (GelM SOLJTIONT R N
R THRESHULD (PP atal N4 7 PHYSCCAL STATE: LIQUID
FELCIENT WATER/QIL QISTRIITIOwz N/2

SARANCE & ODUR= CLEAR, CJILURLESS FUMING LIQUID. PUNGENT OD0OR.

CONTINUSS ON PAGE:T 3

HR300966
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Jel e6AKSR INC . 222 R3ID Q=Y ANEy PHILLIFS3URG, MJ Q3865
A AT 2 A L AU S A =T Y JaAaTa § = T ZT
| Ze=ndUR BE4S7LZHCY rs;specue — {271) 859-2151 ,
SMTREC # (EQ) +26=330J0 -— NaTIOnaL RESPUNSE CSNTIR = (300) 424-8302
3 : AYURUCHLIRIC aCly : PaAGE: 3
{E3 Q3/CL/8% Co ‘ : ' [SSUEDT Q5/15/89%
——— F L & - § -~ =“.‘=== :-‘2‘-1‘--—--—1-==--a_:.'===_-¢.-==-‘==="—""ﬂ:.‘===_.—"_ﬂ.'===.====.._ ]
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