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1.0 PART I - FIELD SAMPLING PLAN



1.1 PROJECT DESCRIPTION

1.1.1 Introduction

Previously under a contract to the Base Realignment and Closure Office (BRACO), demolition
and removal of buildings, including removal of slabs and foundations, was done at Load Lines 5,
7, 8, and 10. As per that contract, the BRACO contractor surveyed the corners of the buildings
in Ohio State Plane coordinates, and also left green metal (drive) fence posts at the corners of all
demolished buildings. A figure along with locations of these corners will be provided as
Attachment A. Upon removal of the floor slabs and foundations, the BRACO contractor
regraded the surface of the bare earth below the slabs to drain and seeded those areas. There was
no fill dirt or materials placed over the areas where the floor slabs were removed. The
investigation discussed in this addendum is being conducted to evaluate the nature and extent of
potential contamination in the surface soil from previous manufacturing operations in the surface
soil under the slabs at these AOCs. Subsurface sampling beneath the former floor slab areas and
adjacent to foundations will be conducted in a future study.

This Sampling and Analysis Plan (SAP) Addendum includes the sampling and analysis
objectives, rationales, planned activities, and criteria specific to the soil investigations at Load
Lines 5, 7, 8, and 10. Where appropriate, the SAP Addendum contains references to the Final
Facility-Wide Sampling and Analysis Plan for the Ravenna Army Ammunition Plant (FWSAP),
March 2001, for standard procedures and protocols.

Both the FWSAP and this SAP Addendum have been developed following the U.S. Army Corps
of Engineers (USACE) guidance document " Requirements for the Preparation of Sampling and
Analysis Plans”, EM200-1-3, September 1994 (USACE 1994a), to collectively meet the
requirements established by the Ohio Environmental Protection Agency (Ohio EPA), Northeast
District, and the U.S. Environmental Protection Agency (EPA), Region 5, for conducting
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
investigations.

A project-specific quality assurance project plan (QAPP) is included as part 11 of this sampling
and analysis plan addendum.

A project-specific site safety and health plan will be prepared per the Facility-Wide Safety and
Health Plan and provided as Attachment C.



1.1.2 History and Contaminants

The Ravenna Army Ammunition Plant (RVAAP) is located in northeastern Ohio in Portage and
Trumbull counties and lies about 4.8 km (3 miles) east northeast of the city Ravenna, Ohio
(Figure 1-1). Operations at the facility began in September 1941 and included the storage,
handling, and packing of military ammunition and explosives. The facility encompasses 8,775
ha (21,683 acres) and is jointly operated by the Base Realignment and Closure Office (BRACO)
of the U.S. Army and National Guard Bureau. The BRACO controls environmental areas of
concern (AOCs) and active mission areas. A detailed history of process operations and waste
disposal processes for each AOC at RVAAP (Figure 1-2) is presented in the Preliminary
Assessment for the Ravenna Army Ammunition Plant, Ravenna, Ohio (USACE 1996).

Load Lines 5, 7, 8, and 10 are located in an area known as Fuze and Booster Hill, which is in the
south central part of RVAAP (Figure 1-2).

1.1.3 Summary of Existing Data
The following assessments and evaluations have been conducted at Load Lines 5, 7, 8, & 10:
e Installation Assessment of Ravenna Army Ammunition Plant (USATHMA 1978);

e Preliminary Review and Visual Site Inspection conducted as a part of Resource Conservation
and Recovery Act (RCRA) Facility Assessment conducted by the USEPA. (Jacobs 9
Engineering Group, Inc. 1989);

e Preliminary Assessment Screening of the Boundary Load Line Areas (USAEHA 1994);

¢ Relative Risk Site Evaluation for Newly Added Sites at the Ravenna Army Ammunition
Plant (USACHPPM 1998);

e Final Report of the Characterization of 14 RVAAP AOCs, RVAAP, Ohio, March 2007,
MKM Engineers, Inc.; and

e Hazardous and Medical Waste Study No. 37-EF-5360-99, Relative Risk Site Evaluation for
Newly Added Sites at the Ravenna Army Ammunition Plant, Ravenna, Ohio 10-23 October
1998.

Discussions of the environmental contamination at Load Lines 5, 7, 8, and 10 determined in the
14 RVAAP AOCs Characterization, GSA Contract No. GS-10F-0542N, Order W912QR-04-F-
0161, are provided in Volume 11-B (LL 5 and 7) and Volume I1-C (LL 8 and 10) of the Final
report for that investigation.



1.1.4 Specific Sampling and Analysis Problems

Even though the buildings have been removed from each of the load lines, some habitat exists
for wildlife that represents potential biological hazards (e.g., snakes, ground spiders, chiggers,
etc) during the planned field activities. Also, the high deer population at RVAAP and vegetation
overgrowth can result in a high tick population. Per the Final Facility-Wide Safety and Health
Plan for Environmental Investigations at RVAAP, March 2001, all sampling personnel will be
advised specifically of biological hazards and pertinent preventive measures.

1.2 PROJECT ORGANIZATION AND RESPONSIBILITIES

The project organization and responsibilities are presented in Figure 2-1. The functional
responsibilities of all key personnel, except the Field Logistics and Investigation-Derived Waste
(IDW) Coordinator, are described in Section 2.0 of the FWSAP and, therefore, are not repeated
here. Field sampling is scheduled to occur in early August 2007.

The Site and Sample Managers will coordinate operational logistics such as supplies, rentals,
deliveries, sample packaging and shipping, and IDW management.

The sampling technician position will have specific responsibilities for labeling all samples,
preparing the Chain of Custody, preparing the samples for shipment, and coordinating the
shipping of all samples with the sample manager.

The Site Manager will coordinate disposal of all IDW generated under the project. The Site
Manager may designate a sampling team member that will conduct an IDW management quality
assurance (QA) and compliance review at the conclusion of each field project to ensure all
containers are accounted for and properly labeled and staged pending characterization and
disposal. The designated sampling team member or the Site Manager will work, in conjunction
with the Project Manager, to prepare IDW characterization reports and to ensure proper
disposition of IDW upon receipt of characterization results.

1.3 SCOPE AND OBJECTIVES

1.3.1 Sub-floor Sampling Scope and Objectives

The scope of this investigation is to assess the extent of potential contamination in the exposed
surface soil from the removal of the slabs for the razed buildings in Load Lines 5, 7, 8, and 10.
The primary objectives of the under the slab investigation are as follows:

e Conduct surface soil sampling using multi-increment field sampling to determine if
manufacturing operations at the load lines have impacted the surface soil beneath the building
slabs;
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e Assess the acquired data to determine if any data gaps exist with respect to sources and
extent of surface soil contamination.

e Provide recommendations for any additional investigations and/or actions.

Investigation-specific objectives have been developed using the data quality objectives (DQO)
approach presented in the FWSAP. Project-specific sampling objectives are presented for surface
soil in this SAP Addendum.

1.3.2 Data Quality Objectives

The project DQO is to provide sufficient high-quality data to address the primary project
objectives identified in Section 3.1.

1.3.2.1 Conceptual Site Model (CSM)

The facility-wide CSM for RVAAP, presented in the FWSAP, is applicable to each of the load
lines for this investigation, based on current knowledge. The CSM for these lines, although
based on the compilation of previously collected data, may be limited due to the nature of the
operations conducted at each of these lines.

A summary of each of the load line operations is presented in the Final Report of the
Characterization of Load Lines 5, 7, 8, and 10, GSA Contract No. GS-10F-0542N, Order
W912QR-04-F-0161, dated March 2007, and has been used in the design of the surface soil
investigation to be conducted herein. It is expected that surface soil contamination is limited due
to the nature of the operations conducted at each of these lines.

Uncertainties within the CSM for Load Lines 5, 7, 8, and 10 are for the most part minimal. The
production activities at each of the lines are documented in the archives.

1.3.2.2 Problem Definition

Surface soil data have not been collected under the slabs or in the proximity of the foundations of
buildings at Load Lines 5, 7, 8, and 10 during previous investigations, and collection of
sufficient data is required for these AOCs in order to further characterize these areas for presence
of manufacturing related contamination.

1.3.2.3 Remedial Action Objectives

Section 3.2.3 of the FWSAP describes the process for identifying remedial action objectives for
RVAAP under the CERCLA process.
5



1.3.2.4 Identify Decisions

The key decisions for all investigations at RVAAP have been identified in Section 3.2.4 in Table
3-1 of the FWSAP.

1.3.2.5 Define the Study Boundaries

The investigation areas for Load Lines 5, 7, 8, and 10 are presented in Figures 4-1 through 4-4.
These areas were established by the USACE team during the previous scoping process and
encompass all known or suspected historical operations areas and adjacent support areas.

1.3.2.6 Identify Decision Rules

Decision rules used to guide remediation decisions are provided in Section 3.2.6 of the FWSAP.
Since no soil data exists to define the nature and extent of contamination in the exposed surface
soil, risk of exposure to contaminants if any has not been ascertained. The purpose of the
investigation is to determine the presence, type, concentration, and extent of contamination in
surface soil. These data will be used to identify areas where additional characterization may be
needed.

1.3.2.7 Identify Inputs to the Decisions

Inputs to the decision process are the analytical results and the refined AOC-specific conceptual
model developed from field observations and environmental data.

1.3.2.8 Specify Limits on Decision Error

Limits on decision errors are addressed in Section 3.2.8 of the FWSAP.

1.3.2.9 Sample Design

The rationale for sampling of surface soils and the sampling design for the investigation of
exposed soils after slab/foundation removal from razed buildings at the specified load lines are
described in detail in Chapter 4.0 of this AOC-specific SAP Addendum. Appendix A provides a
summary table of the proposed sampling for the potentially contaminated areas.



1.3.3 DATA EVALUATION METHODS

The methods for identifying site related chemicals (SRCs) related to past AOC operations are
described in the following sections. The data evaluation methods to be employed for the load line
investigations are consistent with those established under previous Phase | and Phase 11

Remedial Investigations (RIs) at RVAAP.

Analytical results will be screened against the facility-wide surface soil background values for
RVAAP developed as part of the Phase 11 RI for the Winklepeck Burning Grounds (WBG)
(USACE 2001c). These facility-wide background criteria and the processes used to generate
them have been reviewed and accepted by USACE and Ohio EPA. This screening step will be
used to determine if detected metals are SRCs or if they are naturally occurring. Discussion of
this process is contained in Paragraphs 3.4 and 3.5 of “RVAAP’s Facility Wide Human Health
Risk Assessor Manual”, 2004.

Alternatively, if the clean-up goals for the proposed future uses of Load Lines 5, 7, 8, and 10 are
established prior to finalization of the report discussing the results of the sampling described
herein, the measured concentrations of constituents in the surface soils in the former building
areas will be compared directly to those clean-up goals for surface soils and dry sediment.

1.3.3.1 Definition of Aggregates

Data collected from Load Lines 5, 7, 8, and 10 will be aggregated by environmental medium (i.e.
- surface soil,). Soil data will be aggregated by depth interval [i.e. - surface soil from 0to 0.3 m
(0 to 1 ft) below ground surface (bgs)].

1.3.3.2 Data Screening

Data screening prior to the preliminary evaluation will consist of four steps: (1) data quality
assessment, (2) frequency of detection screen, (3) background screening, and (4) screening of
essential human nutrients. These screens will be used to identify SRCs.

A detailed assessment of the quality of the investigation analytical results will take place. Data
that are rejected as a result of the data quality assessment will not be evaluated further in the
screening process.

1.4 FIELD ACTIVITIES

In order to organize and track sampling efforts for Load Lines 5, 7, 8, and 10 for the exposed
surface soils after slab removals, a summary of the number of sampling locations, and sampling
rationales, was developed for reference during field operations. The selection of these locations
for multi-increment surface soil sampling is based on the project DQOs and the CSM. The
sampling locations planned for the exposed soil after the slab removal investigations are shown
on Figures 4-1 through 4-4. Tables 4-(1, 2, 3, 4) provide detailed listings of the proposed

7



sampling locations of surface soils. Appendix A contains a summary of planned sampling
activities of surface soil, inclusive of QA and QC samples.

1.4.1 Geophysics

Not used.

1.4.2 Soil Gas Survey

Not used.

1.4.3 Groundwater

Not used.

1.4.4 Sub-surface Soil

1.4.5 Surface Soil

1.4.5.1 Rationales

Surface soil sampling will employ multi-increment field sampling to provide characterization of
the exposed soils after the removal of the slabs and in the proximity of the foundations of each of
the razed buildings at Load Lines 5, 7, 8, and 10, except at those buildings thought to have
negligible potential for residual contamination. The buildings thought to have negligible
potential for residual contamination, and therefore not sampled, include the time clock houses,
change houses, inert storage, ice houses, shipping, and boiler buildings. These buildings are
outside the main production operations and were utilized in support of the production conducted
at the load lines. Surface soil field samples from 0.0 to 0.3 m (0 to 1 ft) will be collected from a
minimum of 30 discrete sample locations at each sample area during the investigation to assess
contaminant occurrence and distribution, if any, in surface soil within the exposed soil. All
samples will be analyzed for explosives and TAL metals. Additionally, approximately 15% of
the total number of multi-increment field samples will be analyzed for volatile organic
compounds (VOCs), semi-volatile organic compounds (SVOCs), polychlorinated biphenyl
compounds (PCBs), pesticides, and propellants. Also at those locations where historical
information indicates a potential, the multi-incremental samples will be analyzed for nitrates
and/or chlorates.



For the purposes of multi-increment field sampling, one sample will be taken from a designated
area for every 10,000 sq. ft. or less, which ever is the case. One multi-increment field sample that
is aggregated from at least 30 aliquots will be collected from each of the designated sample
areas.

1.4.5.2 Composite Soil Sampling Requirements - Multi-increment Samples

Surface soil multi-increment field samples are aggregated samples collected from multiple
stratified random locations within each of the designated sample areas. The sample aliquots are
collected using a small-diameter (7/8” inside diameter) step probe; thus, the corresponding
volume for each aliquot is small. As per the surface soil criterion at RVAAP, the individual
aliquots will be obtained by pushing the step probe sampler from 0 — 12” in depth. A sufficient
number of aliquots are collected to provide a representative, repeatable approximation of the
average concentration of a particular constituent within a designated area. For an approximate
0.25-acre area (exposure unit), approximately 10,000 sg. ft., no less than 30 aliquots will be
collected.

The entire volume of all aliquots is aggregated into a single field sample. That entire sample is
then forwarded to a fixed-base laboratory where laboratory sample preparation, consisting of air-
drying, sieving, and grinding will be done to provide a small representative sample suitable for
chemical analysis. The standard operating procedure (SOP) for laboratory drying and particle
size reduction of the sample is provided in Appendix B and is reference in Section 7.1 of the
QAPP. Additionally, procedures for maintaining security of the samples at the analytical
laboratory at included as Appendix C. Discrete samples will be collected in sample areas where
the subsequent analysis is for VOCs.

1.4.5.3 Sample Collection for Field and Laboratory Analysis

The locations where discrete samples are collected for VOCs analyses will be based on
knowledge of the past production procedures. For safety purposes, field screening of surface soil
discrete samples for organic vapors will be performed using a photo-ionization detector (PID)
per Section 4.3.2.3 of the Facility-wide SAP; samples for headspace analyses will not be
collected. Organic vapor screening will not be conducted at multi-increment surface sampling
points. For discrete sample locations, organic vapor screening will be performed at the time of
sampling. Surface sample aliquots for laboratory will be collected as discussed in Section 4.5.2
of the FWSAP.

1.4.5.4 Quality Control Procedures
1.4.5.4.1 Field QC
At a rate of approximate 1 in 10, duplicate, 30-increment multi-increment field samples,

designated MI QA, will be collected to appraise the repeatability of the field collection process.
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Evaluation of the field quality control will be performed by comparing the analytical results of
the primary MI sample to those of the M1l QA sample. The laboratory QC/QA procedures
described below will be conducted on the primary MI samples for which a field duplicate Ml QA
sample is collected.

1.4.5.4.2 Laboratory QC

The 30-increment multi-increment field soil samples will be brought to the sample building,
Building 1036, put in a refrigerator, and shipped with ice to the primary off-site laboratory, STL
North Canton, OH. At the primary off-site laboratory, the entire sample will be refrigerated until
it is air-dried, sieved, and ground. The primary lab will conduct its QC analysis on a
representative split of the processed primary sample, and the QA laboratory, one different from
the Primary Laboratory, will analyze a representative split of the primary processed sample.

Matrix spike/matrix spike duplicate samples will be collected at a rate of 5% of total samples per
media. Duplicate and split samples will be derived from the same sampling station, selected on a
random basis, and submitted for the same analyses as the environmental samples. Two rinsate
blanks will be collected for surface soil equipment per field cycle. Trip blanks will accompany
all shipments containing VOCs, and temperature blanks will be added to all coolers. Chapter 5.0
and the QAPP Addendum (Chapter 8.0) summarize QA/QC sampling requirements.

1.4.5.5 Sampling Methods for Soil

MI surface soil samples will be collected in accordance with the procedures presented in
Appendix D. The following procedures will be used:

e The GPS coordinates of corners of razed buildings where soil samples are to taken will be
provided by the BRACO contractor who performed the building demolitions.

e The corners of razed buildings where sampling is to occur will be located and staked in the
field.

e Within the sampling boundaries, 30 sampling points will be located in a stratified random
pattern described in Attachment 2.

e Surface vegetation and roots will be scraped aside or removed.

e Using a stainless steel soil step probe or paint-free mattock, an aliquot of soil will be
collected at each of the 30 sampling points.

e The thirty aliquots will be placed into a plastic-lined bucket. The 30 aliquots will be
combined to make one MI sample.
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e The plastic liner will be closed, labeled and delivered to Building 1036 for storage in a
refrigerator and subsequently shipped to the primary laboratory where the sample will be
processed.

1.4.5.6 Field Measurement Procedures and Criteria

Field determinations of explosives will not be conducted during the investigation. For the
selections of discrete sample locations for VOC analysis, organic vapor screening will follow
Section 4.5.2.3 of the Facility-wide SAP, with the following exception. Headspace gases will
not be collected and screened in the field for organic vapors. All organic vapor analyzer (OVA)
readings will be noted in the field boring logs.

Procedures for discrete sampling surface soil for chemical analyses are presented in Section
4.5.2.1 of the Facility-wide SAP.

Multi-increment samples will not be analyzed for VOCs. The following chemical analyses will
be conducted for multi-increment surface soil samples:

e Multi-increment samples will be analyzed for explosives including PETN, NG and NC, TAL
metals, chlorate, nitrate, SVOCs, Herbicides and Pesticides. The samples to be analyzed for
SVOC, Herbicides and Pesticides are defined in Tables 4-1 through 4-4.

The following chemical analyses will be conducted for discrete surface soil samples:
e Discrete samples will be analyzed for VOCs only.

The selection of future sub-surface samples will be guided by, among other factors, the results of
the surface soil analytical results. Tables 4-1 through 4-4 in Appendix A contain additional
detailed information regarding analytical requirements. Requirements for sample containers and
preservation techniques for surface samples are presented in Section 4.4.2.6 of the FWSAP and
in the quality assurance project plan (QAPP) Addendum.

1.4.6 Decontamination Procedures

The decontamination procedure for soil sampling activities is presented in Section 4.4.2.8 of the
FWSAP. A final decontamination inspection of any equipment leaving RVAAP at the end of
field activities will be conducted to ensure proper decontamination.

1.4.7 Sample Container / Preservation Techniques

Sample container and preservation technique requirements will follow those prescribed in Table
4-5 in the exposed soil investigation QAPP Addendum.
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1.4.8 Site Survey

Following sampling activities, the horizontal coordinates of all discrete soil sampling locations
will be determined to within 0.3 m (1 ft). For discrete soil sampling locations, the surface
elevations will be determined at the point of collection to within 0.2 ft. GPS or survey
coordinates of the razed building corners established by the decon/demo contractors will be used
to establish the MI sample areas.

All locations will be conveyed in Ohio State Plane Coordinates (NAD83). The vertical datum for
all elevations will be 1929 National Geodetic Vertical Datum. In addition, electronic results will
be provided to USACE and RVAAP in ASCII format.

1.4.9 OE Anomaly Avoidance

The OE (ordnance explosive) Contractor previously assessed the area during the removal of the
slabs at each of the four Load Lines. No UXO (unexploded ordnance) was detected at LL 5, LL
7,LL8, and LL 10. Therefore, no UXOs surveys or anomaly avoidance are required for the
sampling of surface soils described in the following sections. Details of the initial survey
methods may be found in the FWSAP (Section 4).

1.5 SAMPLE CHAIN OF CUSTODY / DOCUMENTATION

1.5.1 Field Book

All field logbook information will follow structures identified in Section 5.1 of the FWSAP.

1.5.2 Photographs

Information regarding the documentation of photographs for the investigation is presented in
Section 5.2 of the FWSAP. Representative photographs will be taken of the investigative
measures and any significant observations that are made during the field effort.

1.5.3 Sample Numbering System

The sample numbering system that will be used to identify samples collected during the
investigation is explained in Section 5.3 of the FWSAP. Samples have previously been collected
at each of the load lines; therefore, sample numbering will continue the sequence established in
the previous investigation. Tables 5-1 through 5-4 define the baseline sample identification
listing for the soil investigation. Samples collected in addition to the baseline set will be
identified sequentially by following the numbering system. If a sample in the baseline set is not
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collected or is reassigned to another location, a specific reason and notation will be given in the
project field books.

1.5.4 Sample Documentation

All sample label, logbook, field record, and field form information will follow structures
identified in Section 5.4 of the FWSAP.

1.5.5 Documentation Procedures

Documentation and tracking of samples and field information will follow the series of steps
identified in Section 5.5 of the FWSAP.

1.5.6 Corrections to Documentation

Any corrections to documentation will follow guidance established in Section 5.6 of the
FWSAP.

1.6 SAMPLE PACKAGING AND SHIPPING REQUIREMENTS

Packaging and shipping of primary samples shall follow procedures specified in Chapter 6.0 of
the FWSAP. Coolers containing QA samples that are shipped to the USACE contract laboratory
for independent analysis will also be prepared and shipped in accordance with the FWSAP.

The addresses and points-of-contact for laboratories used for chemical analyses for this field
effort are listed in Chapter 2.0 of the QAPP.

1.7 INVESTIGATION- DERIVED WASTE

All IDW, including auger cuttings, personal protective equipment (PPE), disposable sampling
equipment, and decontamination fluids, will be properly handled, labeled, characterized, and
managed in accordance with Chapter 7.0 of the FWSAP, federal and state of Ohio large-quantity
generator requirements, and RVAAP’s Installation Hazardous Waste Management Plan.

Three types of IDW are anticipated, which will be contained separately. The types and estimated
quantities for each include:

e Soil from various including residual surface soil, resulting from sample collection using hand
sampling equipment. One 55-gal drum of soil IDW is anticipated.
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e Decontamination fluids, including those derived from decontamination of sampling
equipment. One 55-gal drum of decontamination fluid is anticipated from sampling equipment
decontamination.

e Expendables/solid wastes, including PPE and disposable sampling equipment. One 55-gal
drum of expendable IDW is anticipated.

1.7.1 Investigation-Derived Waste Collection and Containerization

All solid non-indigenous (expendable sampling equipment and trash) IDW will be segregated as
non-contaminated and potentially contaminated material. Potentially contaminated and non-
contaminated, solid, non-indigenous IDW will be identified in the field on the basis of visual
inspection (e.g., soiled versus non-soiled), usage of the waste material (e.g., outer sampling
gloves versus glove liners), and field screening of the material using available field
instrumentation (e.g., OVA). All non-contaminated, non-indigenous IDW will be contained in
trash bags. Potentially contaminated, non-indigenous IDW will be contained in labeled DOT-
approved, open-top, 55-gal drums equipped with plastic drum liners and sealed with bung-top
lids.

All liquid non-indigenous IDW (e.g., decontamination rinse water) will be segregated by waste
stream (e.g., soap and water/water rinses will be separated from methanol and hydrochloric acid
rinses) and the waste stream contained in labeled DOT-approved, 55-gal closed-top drums. All
known or potentially hazardous liquid, non-indigenous IDW streams, such as methanol or
hydrochloric acid rinses, will be contained separately in labeled DOT-approved, closed-top, 55-
gal drums.

1.7.2 Waste Container Labeling

All IDW containers will be labeled prior to placing IDW in them. All IDW containers (drums
and roll-off boxes) will be labeled in accordance with Section 7.2 of the FWSAP.

1.7.3 Investigation-Derived Waste Field Staging

A field staging area (FSA) will be designated at each load line at the beginning of field activities
and approved by the RVAAP Acting Facility Manager. IDW drums or other specified containers
will be located at the designated FSA for each load line. A centralized FSA at Building 1036 will
be established for the staging of all drums of IDW. The FSA will be managed according to the
requirements of Section 7.3 of the FWSAP.

Daily inventories of IDW will be taken and provided to the RVAAP Acting Facility Manager by
the designated IDW coordinator. A final inventory will be conducted prior to demobilization
from the site and all IDW staged at the FSA at Building 1036. All liquid waste not transported
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off of the facility within 30 days following project completion will require secondary
containment.

1.7.4 Investigation-Derived Waste Characterization and Classification for Disposal

All indigenous IDW (soil) will be characterized for disposal on the basis of analytical results
from environmental samples collected from each sampling station. Non-indigenous IDW
(decontamination fluids), except for PPE and expendable sampling equipment, will be
characterized for disposal on the basis of composite samples collected from segregated waste
stream storage containers. Composite waste samples will be submitted for laboratory analysis of
full Toxicity Characteristic Leaching Procedure (TCLP) to characterize each waste stream for
disposal. Procedures for composite waste sampling are presented in Sections 7.4.1 and 7.4.2 of
the FWSAP. PPE and expendable sampling equipment will be managed in accordance with
Section 7.4 of the FWSAP.

1.7.5 Investigation-Derived Waste Disposal

Upon approval of IDW classification reports, all solid and liquid IDW will be removed from the

site and disposed of by a licensed waste disposal contractor in accordance with Section 7.5 of the
FWSAP and all applicable State and Federal rules, laws, and regulations. All shipments of IDW

off-site will be coordinated through the RVAAP Environmental Coordinator.

1.8 REFERENCES FOR FIELD SAMPLING - PART |

USACE (U.S. Army Corps of Engineers) 1994a. Requirements for the Preparation of Sampling
and Analysis Plans, EM 200-1-3.

USACE (U.S. Army Corps of Engineers) 1996. Preliminary Assessment for the Ravenna Army
Ammunition Plant, Ravenna, Ohio.

USACE (U.S. Army Corps of Engineers) 2001a. Facility-Wide Sampling and Analysis Plan for
the Ravenna Army Ammunition Plant, Ravenna, Ohio, DACA62-00-D-0001, D.O.
CY02, Final, March 2001.

USACE (U.S. Army Corps of Engineers) 2001b. U.S. Army Corps of Engineers, Louisville
District Analytical Chemistry Guidelines, Rev. 1.0, January.

USACE (U.S. Army Corps of Engineers) 2001c. Phase 1l Remedial Investigation Report for the
Winklepeck Burning Grounds at the Ravenna Army Ammunition Plant, Ravenna, Ohio,
DACAG62-94-D0029, D.O. 0060, Final, April.

USACE (U.S. Army Corps of Engineers). 2004. RVAAP’s Facility Wide Human Health Risk
Assessor Manual, 2004.
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USACE (U.S. Army Corps of Engineers) 2007. Characterization of 14 RVAAP AOCs, GSA
Contract No. GS-10F-0542N, Order W919QR-04-F-0161, Final March 2007.
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2.0 PART Il - QUALITY ASSURANCE PROJECT PLAN (QAPP)



coc
cX
EPA
FSP
GPL
HTRW
ICP
LCS
MDL
MRL
MS
MSD
QA
QAPP
QC

RI
SAP
SoP
STL
USACE
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LIST OF ACRONYMS/ABBREVIATIONS FOR QAPP - PART Il

chain of custody

Center of Expertise

U.S. Environmental Protection Agency
Field Sampling Plan

GPL Laboratories

Hazardous, Toxic, and Radioactive Waste
inductively coupled plasma

laboratory control sample

method detection limit

method reporting level

matrix spike

matrix spike duplicate

quality assurance

Quality Assurance Project Plan

quality control

Remedial Investigation

Sampling and Analysis Plan

standard operating procedure

STL Laboratories

U.S. Army Corps of Engineers



2.1 PROJECT DESCRIPTION

This Quality Assurance Project Plan (QAPP) addendum addresses supplemental project-specific
information in relation to the final Facility-Wide QAPP (FWQAPP) for the Ravenna Army
Ammunition Plant (USACE 2001b). Each QAPP section is presented documenting adherence to
the FWQAPP or stipulating project-specific addendum requirements.

Primary analytical direction for these projects will be obtained from the identified EPA SW-846
Methods; the USACE Shell for Analytical Chemistry Requirements Appendix I, EM200-1-3,
(USACE 2001a); and the Louisville Chemistry Guideline, Rev. 5 (USACE 2002).

2.1.1 Site History / Background Information

This information is contained in Section 1.1 of the Field Sampling Plan (FSP) of the Exposed
Soil Investigation from Slab/Foundation Removals at Load Lines 5, 7, 8, and 10 Sampling and
Analysis Plan (SAP) Addendum.

2.1.2 Past Data Collection Activity / Current Status

This information is contained in Section 1.2 of the FSP of the Exposed Soil Investigation from
Slab/Foundation Removals at Load Lines 5, 7, 8, and 10 SAP Addendum.

2.1.3 Project Objectives and Scope

This information is contained in Chapter 3.0 of the FSP of the Exposed Soil Investigation from
Slab Removals at Load Lines 5, 7, 8, and 10 SAP Addendum.

2.1.4 Sample Network Design and Rationale

This information is contained in Paragraph 1.4 of the FSP (Part | above). The analytical suites
for each of the areas of interested were selected on the basis of operations conducted in the
building, and the potential for significant quantities of VOCs, SVOC:s, nitrates, chlorates,
propellants, and explosives being processed in the buildings or in their proximity. The number
of samples for PCBs, Pesticides and Herbicides is pre-set by the FWSAP. Most of these
locations were selected randomly, but with the intent of gaining understanding of the potential
location where application may have occurred.
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2.1.5 Parameters to Be Tested and Frequency

Sample matrix types, analytical parameters, and analytical methods are discussed in Paragraph
1.4 of the FSP (Part | above). These sampling and analysis requirements are summarized in
Appendix of the SAP Addendum, in conjunction with anticipated sample numbers, quality
assurance (QA) sample frequencies, and field quality control (QC) sample frequencies.

2.1.6 Project Schedule

The exposed soil investigation from slab removals at Load Lines 5, 7, 8, and 10 Sampling and
Analysis Plan project schedule is discussed in Chapter 2.0 of the FSP of the SAP Addendum.

2.2 PROJECT ORGANIZATION AND RESPONSIBILITY

The functional project organization and responsibilities are described in Section 2.0 of the
Facility-wide SAP and the Exposed Soil Investigation from Slab/Foundation Removals at Load
Lines 5, 7, 8, and 10 SAP Addendum. The laboratory will meet the requirements set forth by the
Louisville District. The contract laboratories QAPP will be made available for review upon
request. The laboratory’s organizational structure, roles, and responsibilities will be identified in
the contractor’s laboratory specific QAPP.

2.3 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT

2.3.1 Data Quality Objectives

The project team shall adhere to the Data Quality Objectives (DQOs) summarized for this
investigation in the FSP addendum and will follow Tables 3-1 and 3-2 in the FWQAPP. All QC
parameters stated in the specific U.S. Environmental Protection Agency (EPA) SW-846 methods
will be adhered to for each chemical listed. The SW-846 method references found in the
FWQAPP have been revised to the Update 111 methods (i.e., 8260A is now 8260B, 8270B is how
8270C, etc.). The selected laboratories are required to comply with all methods as written;
recommendations are considered requirements. Concurrence with the USACE Shell for
Analytical Chemistry Requirements, Appendix | EM200-1-3 and Louisville Chemistry
Guideline, is expected.

2.3.2 Level of Quality Control Effort

The project team shall ensure that all QC efforts will follow Section 3.2 of the Facility-wide
QAPP. Field QC measurements will include field source water blanks (or alternatively written
documentation that the water meets project requirements), trip blanks, field duplicates,
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equipment rinsate blanks, and temperature cooler blanks. Laboratory QC measurements will
include method blanks, laboratory control samples (LCSs), laboratory duplicates, and matrix
spike/matrix spike duplicate (MS/MSD) samples. LCS measurements will include the standard
mid-level analyte concentration, plus a QC/method reporting level (MRL) low-level
concentration, per the Louisville Chemistry Guideline. It is recognized that the laboratory will
routinely perform and monitor the QC/MRL; however, guidance check limits will be utilized as
advisory and corrective action will not be required for individual analyte variances.

2.3.3 Accuracy, Precision, and Sensitivity of Analysis

Program accuracy, precision, and sensitivity goals identified in Section 3.3 and Tables 3-1
through 3-9 of the FWQAPP will be imposed by the contractor for this investigation. In addition,
the Louisville Chemistry Guideline identifies analytical method quality objectives related to
individual method QC protocol. Current analytical method control limits will be submitted to the
USACE, Louisville District Chemistry group by the contractor’s selected laboratory for review.
Upon acceptance, these QC limits will be imposed during analytical runs. If these internal QC
operational limits are not acceptable to USACE, Louisville District, the laboratory will impose
the Louisville Chemistry Guideline control limits.

Program and project reporting levels are identified in Tables 3-1 through 3-9 of the FWQAPP.
The contractor selected laboratory will make all reasonable attempts to meet these levels for each
individual sample analysis. When samples require dilution, both the minimum dilution and
quantified dilution must be reported. The laboratory will screen all samples to determine
optimum dilution ranges. Dilution runs will be performed to quantitate high target analyte
concentrations within the upper half of the calibration range, thus reducing the degree of dilution
as much as possible. In addition, a five times less diluted run will then be performed to report
other target analyte reporting levels as low as possible without destroying analytical detectors
and instrumentation. If there are matrix interferences, non-target analyte, or high target analyte
concentrations that preclude analysis of an undiluted sample, the laboratory project manager will
contact USACE, Louisville District; forward analytical and chromatographic information from
diluted runs; and obtain direction on how to proceed.

2.3.4 Completeness, Representativeness, and Comparability

Completeness, representativeness, and comparability goals identified in Section 3.4 and Tables
3-1 and 3-2 of the FWQAPP will be imposed for this investigation.

2.4 SAMPLING PROCEDURES

Sampling procedures are discussed in Chapter 4.0 of the FWSAP and SAP Addendum for the
Exposed Soil Investigation from Slab Removals at Load Lines 5, 7, 8, and 10.
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Table 4-5 of the SAP Addendum summarizes sample container, preservation, and holding time
requirements for the soil matrices for this investigation. The number of containers required is
estimated in this table.

As noted in the FWQAPP, additional sample volumes will be provided, when necessary, for the
express purpose of performing associated laboratory QC (MS/MSD). These laboratory QC
samples will be designated by the field and identified for the laboratory on respective chain of
custody (COC) documentation.

2.5 SAMPLE CUSTODY

2.5.1 Field Procedures

The project team shall follow all sample handling, packaging, and shipment procedures
identified in Section 5.1 of the FWQAPP.

2.5.2 Laboratory Chain-of-Custody Procedures

The laboratory COC will follow handling and custody procedures identified in its specific
QAPP,

2.5.3 Final Evidence Files Custody Procedures

Custody of evidence files will follow those criteria defined in Section 5.3 of the FWQAPP.

2.6 CALIBRATION PROCEDURES AND FREQUENCY

2.6.1 Field Instruments / Equipment

The project team will follow the field instruments and equipment calibrations identified in
Section 6.1 of the FWQAPP.

2.6.2 Laboratory Instruments

Calibration of laboratory equipment will follow procedures identified in the contractor’s
laboratory specific QAPP and laboratory-specific standard operating procedures (SOPs), and
corporate and facility-specific operating procedures.
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2.7 ANALYTICAL PROCEDURES

2.7.1 Laboratory Analysis
Analytical methods, parameters, and quantitation or detection limits are those listed in Tables 3-3

through 3-9 of the FWQAPP.

All multi-increment field samples will be air dried and prepared in accordance with the SOP
NC-IP-0001, “Particle Size Reduction of Solid Matrices”, Revision No. 3, 05/24/04 (Appendix
B).

The laboratory specific-QAPP will be followed during the analysis of these samples. The
laboratory will implement the following defined EPA methods.

e Acid Digestion of Soil, Sludge, Sediment, and other Solid Waste Samples for ICP by SW846
Method 3050B.

e Trace ICP Quantitation for HSL Metals According to Method 6010B.

e Trace ICP Quantitation for HSL Metals According to Method 6020A.

e Cold Vapor Analysis for Mercury in Accordance with SW846 Methods 7470A and 7471A.
¢ Volatile Organics — 8260B.

e Extraction for Semivolatile Organics by Method 3540C (Soxhlet Extraction).

e Soil Extraction for Explosives by Method 3540C (Soxhlet Extraction).

e Method 3520C, Continuous Liquid-Liquid Extraction for Semivolatile Organics.

e Method 3520C, Continuous Liquid-Liquid Extraction for Explosive Organics.

e Method 8270C, GC/MS Analysis of Semivolatile Organics.

e HPLC Analysis of Nitroaromatic and Nitramine Explosive Residues in Water, Soil, and
Sediment Samples (8330).

e HPLC Analysis of Nitroglycerine in Water and Soil Samples (8332).

e Nitrocellulose, N from Method 353.2.
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The laboratory will at all times maintain a safe and contaminant free environment for the
analysis of samples. The laboratories will demonstrate, through instrument blanks, holding
blanks, and analytical method blanks, that the laboratory environment and procedures will not
and do not impact analytical results.

The laboratory will also implement all reasonable procedures to maintain project reporting levels
for all sample analyses. Where contaminant and sample matrix analytical interferences impact
the laboratory’s ability to obtain project reporting levels, the laboratory will institute sample
clean-up processes, minimize dilutions, adjust instrument operational parameters, or propose
alternative analytical methods or procedures. Elevated reporting levels will be kept to a
minimum throughout the execution of this work. When samples require dilution, both the
minimum dilution and quantified dilution must be reported. The laboratory will screen all
samples to determine optimum dilution ranges. Dilution runs will be performed to quantitate
high target analyte concentrations within the upper half of the calibration range, thus reducing
the degree of dilution as much as possible. In addition, a five times less diluted run will then be
performed to report other target analyte reporting levels as low as possible without destroying
analytical detectors and instrumentation. If there are matrix interferences, non-target analyte, or
high target analyte concentrations that preclude analysis of an undiluted sample, the laboratory
project manager will contact the investigation contractor and USACE, Louisville District;
forward analytical and chromatographic information from diluted runs; and obtain direction on
how to proceed.

2.7.2 Field Screening and Analytical Protocols

Procedures for field analysis are identified in Chapter 6.0 of the FWSAP and in Chapter 4.0 of
the FSP of this SAP Addendum. Only screening of samples for organic vapors using a photo-
ionization detector will be conducted. Headspace analysis will not be conducted.

2.8 INTERNAL QUALITY CONTROL CHECKS

2.8.1 Field Sample Collection

Field duplicate MI QA sample types, numbers, and frequencies are identified in Chapters 4.0 and
5.0 of the FSP of this SAP Addendum. In general, the project team will collect field duplicates at
a frequency of 10%. Field equipment rinsates will be collected at a frequency of 10% for water
samples, while one soil equipment rinsate sample will be collected per each load line area
investigated. This will constitute a process check for the effectiveness of the decontamination
procedure. Two site source water samples (one potable deionized and one ASTM 1) will be
collected, or written documentation that the water meets the requirements of deionized water and
ASTM | water will be provided. Volatile organic trip blanks will accompany all shipments
containing volatile organic water samples.
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2.8.2 Field Measurement

Refer to Chapter 4.0 of the FSP of this SAP Addendum for details regarding these
measurements.

2.8.3 Laboratory Analysis

Analytical QC procedures will follow those identified in the referenced EPA methodologies.
These will include method blanks, LCS, MS, MSD, laboratory duplicate analysis, calibration
standards, internal standards, surrogate standards, and calibration check standards.

The laboratory will conform to their QAPP and implement their established SOPs to perform the
various analytical methods required by the project. QC frequencies will follow those identified in
Section 8.3 of the FWQAPP.

Analyses will also be consistent with direction provided by the USACE Shell for Analytical
Chemistry Requirements, Appendix | EM200-1-3, 1 February 2001 and the Louisville Chemistry
Guideline, Rev. 5 June 2002, Samir Mansy. The following are clarifications to this guidance
relative to this project:

e The QC/method detection limit (MDL) check will be performed quarterly, until criteria can
be established. After performance criteria are determined, the frequency of this QC check may
be reduced to biannually or annually per instrument;

e Analytical method blanks will be considered clean as long as analyte concentrations are
below reporting levels. Corrective actions will be performed for any analyte detected above the
established MRL. Any analytes detected between the MDL and the MRL will be flagged
appropriately;

e LCSs will contain all project target compounds; however, for organic methods, only the SW-
846 subset of system monitoring compounds will be used to monitor method performance and
initiate analytical method corrective actions;

e For methods that have multi-responders within the same analytical process, the laboratory
will not include all analytes within the matrix spiking mixture. A representative analyte will be
employed for the MS evaluation;

e Inductively coupled plasma (ICP) initial calibration curves will be confirmed through the
analysis of a blank and three standards, and this documentation will be reported as part of the
analytical data package; and

e |CP serial dilution will be performed on a per batch basis. If the serial dilution falls outside
acceptance criteria, a post-digestion spike analysis will be performed.

25



29 DATA REDUCTION, VALIDATION, AND REPORTING

2.9.1 Data Reduction

Sample collection and field measurements will follow the established protocols defined in the
FWQAPP, FWSAP, and this SAP Addendum. Laboratory data reduction will follow the
laboratory specific QAPP guidance and conform to general direction provided by the FWQAPP,
the USACE Shell for Analytical Chemistry Requirements, Appendix | EM200-1-3, (USACE
2001a), and the Louisville Chemistry Guideline, (USACE 2002).

2.9.2 Data Verification / Validation

Project data verification and validation will follow direction provided in the FWQAPP Section
9.2 and diagramed in Figure 9-1. Protocol for analytical data verification and validation has been
updated to the following references:

e USACE Louisville Chemistry Guideline, Rev. 5, June 2002.

e USACE Shell for Analytical Chemistry Requirements, Appendix | EM200-1-3, February
2001.

e Environmental Data Assurance Guideline, USACE Louisville, May 2000.

e EPA National Functional Guidelines for Organic Data Review, EPA-540/R-99/008, October
1999.

e EPA National Functional Guidelines for Inorganic Data Review, EPA-540/R-94/013,
February 1994,

All data will be reviewed and verified by the contractor in accordance with the FWQAPP.

A minimum of 10% of the data acquired during this investigation will be validated in accordance
with the direction provided in the FWQAPP and the Louisville Chemistry Guideline, Rev.5, June
2002, Samir Mansy. An independent data validation subcontractor qualified by USACE,
Louisville District will perform this data validation.

2.9.3 Data Reporting

Analytical data reports will follow the direction provided in the FWQAPP.
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2.10 PERFORMANCE AND SYSTEM AUDITS

2.10.1 Field Audits

A minimum of one field surveillance for the investigation will be performed by the QA Officer
and/or the Field Team Leader. This audit will encompass the sampling of surface soils.

USACE, EPA Region 5, or Ohio EPA audits may be conducted at the discretion of the respective
agency.

2.10.2 Laboratory Audits

Routine USACE- Louisville on-site laboratory audits may be conducted by USACE, while audits
by EPA Region 5 or Ohio EPA may be conducted at the discretion of the respective agencies.

Internal performance and systems audits will be conducted by laboratories QA staff, as defined
in the laboratory specific-QAPP.

2.11 PREVENTIVE MAINTENANCE PROCEDURES

2.11.1 Field Instruments and Equipment

Maintenance of all field analytical and sampling equipment will follow direction provided in
Section 11.1 of the FWQAPP.

2.11.2 Laboratory Instruments

Routine and preventive maintenance for all laboratory instruments and equipment will follow the
direction of appropriate sections of the contract laboratory specific-QAPP.

2.12 SPECIFIC ROUTINE PROCEDURES TO ASSESS DATA PRECISION,
ACCURACY, AND COMPLETENESS

2.12.1 Field Measurement Data

Field data will be assessed as outlined in Section 12.1 of the FWQAPP.
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2.12.2 Laboratory Data

Laboratory data will be assessed as outlined in Section 12.2 of the FWQAPP.

2.13 CORRECTIVE ACTIONS

2.13.1 Sample Collection / Field Measurements

Field activity corrective action protocol will follow directions provided in Section 13.1 of the
FWQAPP.

2.13.2 Laboratory Analyses

Laboratory activity corrective action protocol will follow directions provided in Section 13.2 of
the FWQAPP and the appropriate sections of the contract laboratory specific-QAPP.

2.14 QA REPORTS TO MANAGEMENT

Procedures and reports will follow the protocol identified in Section 14.0 of the FWQAPP and
those directed by appropriate sections of the contract laboratory specific-QAPP.

2.15 REFERENCES FOR THE QAPP - PART II

USACE 2001a. Requirements for the Preparation of Sampling and Analysis Plans, EM200-1-3,
Appendix I, Shell for Analytical Chemistry Requirements, February.

USACE 2001b. Facility-wide Sampling and Analysis Plan for Environmental Investigations at
the Ravenna Army Ammunition Plant, Ravenna, Ohio, DACA62-00-D-0001, Delivery
Order CY02, Final, March 2001.

USACE 2002. Louisville Chemistry Guideline (LCG), Environmental Chemistry Branch, Rev.
5, June.
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FIGURES



FIGURE 1-1. General Location of Ravenna Army Ammunition Plant, Ravenna, Ohio.



FIGURE 1-2. Facility Map for Ravenna Army Ammunition Plan, Ravenna, Ohio.
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FIGURE 2-1. Tentative Project Organization Chart for the exposed soil sampling and characterization for Load Lines 5, 7, 8, and 10.



FIGURE 4-1. Surface soil sample locations for Load Line 5 at Ravenna Army Ammunition Plant, Ravenna, Ohio.



FIGURE 4-2. Surface soil sample locations for Load Line 7 at Ravenna Army Ammunition
Plant, Ravenna, Ohio.



FIGURE 4-3. Surface soil sample locations for Load Line 8 at Ravenna Army Ammunition
Plant, Ravenna, Ohio.



FIGURE 4-4. Surface soil sample locations for Load Line 10 at Ravenna Army Ammunition Plant, Ravenna, Ohio.



TABLES



Table 4-1. Baseline Surface Soil Sample Identification for Load Line 5 (RVAAP-39)

Description Sq. Ft Number of Samples
Slab Ml Pesticides/He
Facility/Area Building Building Utilization Area Area Sample ID Depth (ft) Explosives Propellants Metals SVOCs VOCs |rbicides/PCBs Other

Multi-increment Surface Soil Locations 1F-WP-1 1941-45 h';‘d'srgi”ate bry 160 160 LL5ss-031M-SO Oto1l 1 - 1 - - - -
1F-WP-3 1941-45 h’;ﬂ'srgi”ate Mix 1250 1250 LL5ss-032M-SO Oto1 1 - 1 - - - -
1F-WP-4 1941-45 - glrgg_er Loading 3750 3750 LL5ss-033M-SO Oto1l 1 1 1 1 - 1 -

QAl  1F-wP-4 s 2 g LL5ss-033M-QA Oto1l 1 1 1 1 - 1 -

Field Ml Duplicate to LL5ss-033S0O MI-QA 1F-WP-4 g g g LL5ss-048M-SO Oto1l 1 1 1 1 - 1 -

QC Duplicate to LL5ss-033SO 1F-WP-4 " " " LL5ss-050M-SO Oto1l 1 1 1 1 - 1 -
1F-wp-g | 194145~ 'i:zi';gov"der Dry 160 160 LL5ss-034M-SO Otol 1 . 1 . . . 1-Nitrate Only
1F-WP-7 1941-45 - Black Powder 780 780 LL5ss-035M-SO Otol 1 . 1 - - . 1-Nitrate Only

Pelleting House
1F-WP-8 1941-45 'Hzﬁfg Loading 3875 3875 LL5ss-036M-SO Otol 1 1 1 1 . 1 1-Nitrate Only
QAl 1F-wp-8 s 3875 3875 LL5ss-036M-QA Oto1l 1 1 1 1 - 1 1-Nitrate Only

Field Ml Duplicate to LL5ss-036S0 MI-QA 1F-WP-8 g g g LL5ss-049M-SO Oto1l 1 1 1 1 - 1 1-Nitrate Only

QC Duplicate to LL5ss-036SO 1F-WP-8 g d g LL5ss-051M-SO Otol 1 1 1 1 - 1 1-Nitrate Only
1F-wp-g | 1941-45- Primer Dry House 710 710 LL5ss-037M-SO Oto1 1 - 1 - - - -
1F-wp-10 | 1941-45 - Detonator Service 160 160 LL5ss-038M-SO Oto1l 1 - 1 - - - -

Magazine
1F-wp-11 | 1941-45- gludZ; Assembly | 30000 | 10000 | LL5ss-039M-SO Oto1 1 - 1 - - - -
1F-WP-11 " 30000 | 10000 | LL5ss-040M-SO Oto1l 1 - 1 - - - -
1F-WP-11 " 30000 | 10000 | LL5ss-041M-SO Oto1 1 - 1 - - - -
1F-wp-12 | 194145 - Fuze Testing Bldg.| 55, 1250 LL5ss-042M-SO Otol 1 . 1 1 . 1 1-Nitrate Only
1F-WP-12 : 1250 1250 LL5ss-042M-MS Oto1l 1 - 1 1 - 1 1-Nitrate Only
1F-WP-12 g g g LL5ss-042M-MSD Oto1l 1 - 1 1 - 1 1-Nitrate Only
1F-WP-18 1941-45 - Primer House 160 160 LL5ss-044M-SO Otol 1 - 1 - - - -
1F-WP-19 1941-45 -;Igg-et Storage 160 160 LL5ss-045M-SO Oto1l 1 - 1 - - - -
1F-WP-20 1941-45 'E‘;’j;‘y Storage 160 160 LL5ss-046M-SO Oto1 1 - 1 - - - -

Discrete Surface Soil Locations 1F-wp-15 |1941-45 - Paint Storage Bldg.| ¢, 160 LL5ss-047D-SO Oto1l - 1 - 1 - -

QA| 1F-wp-15 g 160 160 LL5ss-047D-QA Otol 1 1
1F-WP-15 g 160 160 LL5ss-047D-MS Oto1l 1
1F-WP-15 g 160 160 | LL5ss-047D-MSD Oto1l 1

QC Duplicate to LL5ss-047D-SO 1F-WP-15 " 160 160 LL5ss-052D-SO Oto1l 1 1
1F-WP-4 1941-45 - Elrgg'er Loading 3750 3750 LL5ss-033D-SO Oto1l - - - - 1 - -
1F-WP-8 1941-45 ;42‘3':2’ Loading 3875 3875 LL5ss-036D-SO Oto1l - - - - -

Primary Sample Primary Lab 21 6 24 9 6 9 8-Nitrate Only
Quality Assurance QA LAB 2 2 3 2 1 2 1-Nitrate Only

Field MI Duplicate
Blind Duplicate
MS/MSD Pair

Discrete




Table 4-2. Baseline Surface Soil Sample Identification for Load Line 7 (RVAAP-40)

Description Sq. Ft. Number of Samples
Pesticides/Her
Facility/Area Building Building Utilization Slab Area | MI Area Sample ID Depth (ft) Explosives Propellants Metals SVOCs | VOCs | bicides/PCBs | Other
Multi-increment Surface Soil Locations 1gwp-q  |1941-45 - Tetryl Magazine; 1968-70 - 160 160 LL7ss-042M-SO 0to1 1 - 1 - - - -
Booster Storage (A-5), Pellet Magazine
1941-45 - Tetryl Screening & Blending Bldg.;
1B-WP-2 1969-70 - Main Charge Storage, Melt Pour 470 470 LL7ss-043M-SO Oto1l 1 1 1 1 1
ey 1941-45 - Tetryl Screening & Blending Bldg.; " " _ ) ; -
QA 1B-WP-2 1969-70 - Main Charge Storage, Melt Pour PRl Vg L ! ! L !
. . 1941-45 - Tetryl Screening & Blending Bldg.; " "
Field MI Duplicate to LL7ss043SO MI-QA 1B-WP-2 1969-70 - Main Charge Storage, Melt Pour LL5ss-056M-SO Oto1l 1 1 1 1 1
. 1941-45 - Tetryl Screening & Blending Bldg.; " "
QC Duplicate to LL7ss043SO 1B-WP-2 1969-70 - Main Charge Storage, Melt Pour LL5ss-058M-SO Oto1l 1 1 1 1 1
1B-WP-3 6111'45 - Tetry Rest House; 1969-70 - Notinf 4 160 LL755-044M-SO Oto1l 1 - 1 - : i -
1941-45 - Tetryl Pelleting Bldg.; 1969-70 -
1B-WP-4 Main Charge Storage, Melt Pour and Curing 5625 5625 LL755-045M-SO Otol ! L
1B-WP-4 " 5625 5625 LL7ss-045M-MS Oto1l 1 - 1 - - - -
1B-WP-4 " " " LL7ss-045M-MSD Oto1l 1 - 1 - - - -
18- wp-5  |1941-45 - Detonator Magazine; 1969-70 - 160 160 LL755-046M-SO Oto1l 1 - 1 ; i i ;
Detonator Magazine
WD 1941-45 - Booster Assembly and Shipping; ) ) ) i )
1B-WP-6 | geo o0 Assembly and Shipping 13125 6263 LL7ss-047M-SO Oto1l 1 1
1B-WP-6 LL7ss-048M-SO Oto1l 1 - 1 - - - -
1B-WP-7 é?;gl'% - Testing Bldg.; 1969-70 - Testing 940 940 LL755-049M-SO Oto1l 1 1 1 ; i i ;
1941-45 - Tetryl Pellet Storage Bldg.; 1969- ) ) i ) i i )
1B-WPp-12 70 - M42 Primer Storage & Case Assembly 160 160 LL75s-050M-SO Otol ! !
WD 1941-45 - Tetryl Cupping Bldg. 1969-70 - ) ) ) ) i i i
1B-WP-13 M42 Primer Storage and Case Assembly 3125 3125 LL7ss-051M-SO Oto1l 1 1
VB 1941-45 - Tetryl Cupping Bldg. 1969-70 - " " ) ) ) _ _ § )
QA|  1B-WP-13 M42 Primer Storage and Case Assembly LL7ss-051M-QA Otol L !
. : : WD 1941-45 - Tetryl Cupping Bldg. 1969-70 - " o ) ) : , . - -
Field MI Duplicate to LL7ss051SO MI-QA 1B-WP-13 M42 Primer Storage and Case Assembly LL5ss-057M-SO Oto1l 1 1
. . 1941-45 - Tetryl Cupping Bldg. 1969-70 - " o _ _ _ . - - -
QC Duplicate to LL7ss051SO 1B-WP-13 M42 Primer Storage and Case Assembly LL5ss-059M-SO Oto1l 1 1
1941-45 - Cupped Pellet Rest House; 1969-
1B-WP-17 70 - M551 Fuze Storage 160 160 LL7ss-052M-SO Oto1l 1 - 1 - - - -
1B-WP-18 6111'45 - Primer House; 1969-70 - Not In 160 160 LL7ss-053M-SO 0to1 1 - 1 - - - -
1B wp-2p  [L941-45 - Solvent Storage Bldg.; 1969-70 - 160 160 LL755-054M-SO Oto1l 1 1 1 1 i 1 -
M9 Propellant Storage
Discrete Surface Soil Locations 18- wp-22 [L941-45 - Solvent Storage Bldg.; 1969-70 - 160 160 LL7ss-055D-SO 0to1 - - - - 1 - -
M9 Propellant Storage
QA 1B-WP-22 " " " LL7ss-055D-QA Oto1l 1
QC Duplicate to LL7ss055D-SO 1B-WP-22 " " LL7ss-060D-SO Otol 1
1941-45 - Tetryl Screening & Blending Bldg.;
1B-Wp-2 1969-70 - Main Charge Storage, Melt Pour 470 470 ek Otol !
T 1941-45 - Tetryl Cupping Bldg. 1969-70 - ) ) ) ) i ) i )
1B-WP-13 M42 Primer Storage and Case Assembly 3125 3125 LL78s-051D-SO Otol
Primary Sample PRIMARY LAB 19 5 19 4 4 4
Quality Assurance QA LAB 2 1 2 1 1 1

Field MI Duplicate
Blind Duplicate
MS/MSD Pair
Discrete




Table 4-3. Baseline Surface Soil Sample Identification for Load Line 8 (RVAAP-41)

Description Sq. Ft. Number of Samples
Pesticides
Herbicides
Facility/Area Building Building Utilization Slab Area | MI Area Sample ID Depth (ft) Explosives Propellants Metals SVOCs VOCs PCBs Other
Multi-increment Surface Soil Locations 2B-WP-1 biil'% - Tetryl Magazine; 1970 Era - Not In 160 160 LL8ss-042M-SO Otol 1 - 1 - - - -
R ) 1941-45 - Tetryl Screening & Blending Bldg.; ) ) ) ) ) )
2B-WP-2 1070 Era - Octol Storage Magazine 470 470 LL8ss-043M-SO Oto 1l 1 1 1
2B-WP-3 ;93;45 - Tetry Rest House; 1970 Era - Not 160 160 LL8ss-044M-SO Otol 1 - 1 - - - -
- - il - - ' N
2B-wp-a  |1941-45 - Tetyl Pelleting Bldg.; 1970 Era 5625 5625 LL8ss-045M-SO Otol 1 1 1 1 - 1 -
Melt Pour Operation
1941-45 - Tetryl Pelleting Bldg.; 1970 Era -
QA 2B-WP-4 Melt Pour Operation LL8ss-045M-QA Oto 1 1 1 1 1 1
Field MI Duplicate to LL8ss-045S0 MI-QA TR S o TE [PEIE BIEE)R LD (B - LL5s5-056M-SO Oto1 1 1 1 1 . 1 .
Melt Pour Operation
QC Duplicate to LL8ss-04550 S | e I RN ERE A S " " LL5ss-058M-SO 0to1 1 1 1 1 . 1 .
Melt Pour Operation v
>B-WP-5 1941-45 - Detonator Magazine; 1970 Era - 160 160 LL8SS-046M-SO 0to1 1 ) 1 ) ) ) )
Not In Use
: : 1941-45 - Booster Assembly and Shipping; : ) ) ) ) )
2B-WP-6 1970 Era - Assembly and Shipping 13125 6563 LL8ss-047M-SO Oto 1l 1 1
| _ 1941-45 - Booster Assembly and Shipping; _ _ ) _ _ _
QA 2B-WP-6 1970 Era - Assembly and Shipping 13125 6563 LL8ss-047M-QA Oto 1 1 1
. . ) ) . _ 1941-45 - Booster Assembly and Shipping; " " _ _ _ _ _ _
Field MI Duplicate to LL8ss-047SO MI-QA 2B-WP-6 1970 Era - Assembly and Shipping LL5ss-057M-SO Oto1l 1 1
. 1941-45 - Booster Assembly and Shipping; " "

QC Duplicate to LL8ss-047SO 2B-WP-6 1970 Era - Assembly and Shipping LL5ss-059M-SO Otol 1 1 v
2B-WP-6 LL8ss-048M-SO Oto 1l 1 - 1 - -
2B-wp.7  [1941-45 - Testing Bldg.; 1970 Era - Curing 940 940 LL8ss-049M-SO Otol 1 - 1 - - - -

: ) 1941-45 - Tetryl Pellet Storage Bldg.; 1970 ) ) ) ) ) ) )
2B-WP-12 Era - S & A Device With Detonator Storage 160 160 LL8ss-050M-SO Otol 1 L
2B-wp-13  |1941-45 - Tetryl Cupping Bldg. 1970 Era - 3125 3125 LL8ss-051M-SO Otol 1 - 1 - - - -
Not In Use
2B-WP-13 " 3125 3125 LL8ss-051M-MS Oto 1 1 - 1 - - - -
2B-WP-13 " " " LL8ss-051M-MSD Oto 1 1 - 1 - - - -
2B-WP-17 1941-45 - Cupped Pellet Rest House; 1970 160 160 LL8sS-052M-SO 0to 1 1 ) 1 ) ) ) )
Era - Not In Use
WD 1941-45 - Booster Assembly and Shipping; ) ) ) ) _
2B-WP-21 |10 0 Notin Use LL8ss-053M-SO Oto 1 1 1 1 1
oB-wp-22  [1941-45 - Solvent Storage Bldg.; 1970 Era - 160 160 LL8ss-054M-SO Oto1 1 - 1 1 - 1 -
Not In Use
- - . - A
Discrete Surface Soil Locations 2B-WP-22 t%ﬁn‘ljseso"’e”t S EREE B0 EE 160 160 LL8ss-055M-SO Oto1l - - - - 1 - -
QA| 2B-WP-22 " 160 160 LL8ss-055M-QA Oto1 1
QC Duplicate to LL8ss-055M-SO 2B-WP-22 " 160 160 LL8ss-060D-SO Oto 1 1
A\ 4
TR |t ) FEIEHY b Jer Be): 5625 5625 LL8ss-045M-SO Oto1l - ; - - 1 - -
Melt Pour Operation
ey 1941-45 - Booster Assembly and Shipping; ) ) ) ) ) ) ) )
2B-WP-6 1970 Era - Assembly and Shipping 13125 6263 LL8ss-047M-SO Oto 1
Primary Sample PRIMARY LAB 19 4 19 5 4 5
Quality Assurance QA LAB 2 1 2 1 1 1

Field MI Duplicate
Blind Duplicate
MS/MSD Pair
Discrete




Table 4-4. Baseline Surface Soil Sample Identification for Load Line 10 (RVAAP-43)

Description Sq. Ft. Number of Samples
- S Pesticides
Facility/Area Building e Slab Area Ml Area Sample ID Depth (ft) Explosives Propellants Metals SVOCs VOCs | Herbicides PCBs Other
Multi-increment Surface Soil Locations PE-1 1941 - 1945; 1951 - 1956; 1969-70 - PE Manufacturing Bldg 13125 6563 L10ss-040M-SO Otol 1 - 1 - -
PE-1 " " " L10ss-041M-SO Oto1l 1 - 1 - - - -
PE-1 " " " L10ss-041M-MS Oto1l 1 = 1 = o o o
PE-1 " " " L10ss-041M-MSD Oto1l 1 - 1 = o o o
PE-4 1941 - 1945; 1951 - 1956; 1969-70 - Preliminary Dry House 625 625 L10ss-042M-SO Otol 1 - 1 - - - -
PE-5 1941 - 1945; 1951 - 1956; 1969-70 - Preliminary Dry House 625 625 L10ss-043M-SO Otol 1 - 1 - - - -
PE-6 1941 - 1945; 1951 - 1956; 1969-70 - Preliminary Dry House 625 625 L10ss-044M-SO Otol 1 - 1 - - - -
PE-7 1941 - 1945; 1951 - 1956 - Canned Primer Storage Bldg; 1969-70 - Not In Use 625 625 L10ss-045M-SO Otol 1 - 1 - - - -
PE-8 1941 - 1945; 1951 - 1956 - Canned Primer Storage Bldg; 1969-70 - Not In Use 625 625 L10ss-046M-SO Oto1l 1 - 1 - - - -
PE-9 1941 - 1945; 1951 - 1956; 1969-70 - Final Dry House 625 625 L10ss-047M-SO Oto1l 1 - 1 - - - 1-Chlorate Only
QA PE-9 1941 - 1945; 1951 - 1956; 1969-70 - Final Dry House " " L10ss-047M-QA Oto1l 1 - 1 - - - 1-Chlorate Only
Field MI Duplicate to LL10ss-047SO MI-QA PE-9 1941 - 1945; 1951 - 1956; 1969-70 - Final Dry House " " LL5ss-063M-SO Otol 1 - 1 - - - 1-Chlorate Only
QC Duplicate to LL10ss-047SO PE-9 1941 - 1945; 1951 - 1956; 1969-70 - Final Dry House " " LL5ss-065M-SO Oto1l 1 1 - - - 1-Chlorate Only
PE-10 1941 - 1945; 1951 - 1956; 1969-70 - Testing, Packaging and Shipping 2500 2500 L10ss-048M-SO Otol 1 - 1 - - - -
PE-12 & 13 1941 - 1945; 1951 - 1956; 1969-70 - Potassium Chlorate Bldg. 470 470 L10ss-049M-SO Oto1l 1 - 1 - - - 1-Chlorate Only
PE-12 & 13 1941 - 1945; 1951 - 1956; 1969-70 - Potassium Chlorate Bldg. 470 470 L10ss-049M-MS Oto1l 1-Chlorate Only
PE-12 & 13 1941 - 1945; 1951 - 1956; 1969-70 - Potassium Chlorate Bldg. 470 470 L10ss-049M-MSD Oto1l 1-Chlorate Only
PE-14 1941 - 1945; 1951 - 1956; 1969-70 - Fuel Mixing Bldg. 470 470 L10ss-050M-SO Oto1l 1+ PETN 1 - - - -
PE-15 1941 - 1945; 1951 - 1956; 1969-70 - Wet Mix B 315 315 L10ss-051M-SO Oto1l 1+ PETN 1 1 1 - 1 -
QA PE-15 1941 - 1945; 1951 - 1956; 1969-70 - Wet Mix B " " L10ss-051M-QA Oto1l 1+ PETN 1 1 1 - 1 -
Field MI Duplicate to LL10ss-051SO MI-QA PE-15 1941 - 1945; 1951 - 1956; 1969-70 - Wet Mix B " " LL5ss-062M-SO Oto 1 1+ PETN 1 1 1 1 -
QC Duplicate to LL10ss-051SO PE-15 1941 - 1945; 1951 - 1956; 1969-70 - Wet Mix B " " LL5ss-064M-SO Otol 1+ PETN 1 1 1 1 -
PE-16 1941 - 1945; 1951 - 1956; 1969-70 - Dry House 240 240 L10ss-060M-SO Otol 1 1 - - -
PE-18 1941 - 1945; 1951 - 1956; 1969-70 - Mixture Inspection Bldg. 625 625 L10ss-052M-SO Otol 1 1 1 - - - 1-Chlorate Only
PE-19 1941 - 1945; 1951 - 1956;19 69-70 - Gum Solution Bldg. 470 470 L10ss-053M-SO Otol 1 - 1 1 - 1 -
PE-20 1941 - 1945; 1951 - 1956; 1969-70 - Potassium Chlorate Magazine 160 160 L10ss-054M-SO Otol 1 - 1 - - - -
PE-21 1941 - 1945; 1951 - 1956; 1969-70 - TNT Magazine 160 160 L10ss-055M-SO Oto1l 1 - 1 - - - -
PE-22 1941 - 1945; 1951 - 1956; 1969-70 - Solvent Storage Bldg 39 39 L10ss-056M-SO Oto1l 1 - 1 1 - 1 -
PE-28 1941 - 1945; 1951 - 1956 - Primer Canning Bldg.; 1969-70 - Not In Use 117 117 L10ss-057M-SO Oto1l 1 - 1 - - - -
PE-29 1941 - 1945; 1951 - 1956 - Primer Canning Bldg.; 1969-70 - Not In Use 117 117 L10ss-058M-SO Oto1l 1 - 1 - - - -
PE-30 1941 - 1945; 1951 - 1956; 1969-70 - PETN Screen House 240 240 L10ss-059M-SO Otol 1+ PETN - 1 - - - 1-Chlorate Only
Discrete Surface Soil Locations PE-19 1941 - 1945; 1951 - 1956;19 69-70 - Gum Solution Bldg. 470 470 L10ss-060D-SO Oto1l - - 1 - -
QA PE-19 1941 - 1945; 1951 - 1956;19 69-70 - Gum Solution Bldg. 470 470 L10ss-060D-QA Oto1l 1
QC Duplicate to LL10ss-060D-SO PE-19 1941 - 1945; 1951 - 1956;19 69-70 - Gum Solution Bldg. 470 470 L10ss-066D-SO Oto1l 1
" PE-22 1941 - 1945; 1951 - 1956; 1969-70 - Solvent Storage Bldg 39 39 L10ss-061D-SO Otol - - - 1 - -
Primary Sample PRIMARY LAH 27* 4 27 5 3 5 8-Chlorate Only
Quiality Assurance | QA LAB 2%* 1 2 1 1 1 1-Chlorate Only

Field MI Duplicate
Blind Duplicate
MS/MSD Pair
Discrete

*22 + 5 W/PETN
** 1+ 1W/PETN




TABLE 4-5 Laboratory Container and preservation requirements for analyses of soil samples to be collected at slab and foundation removal at LLs 5, 7, 8, and 10.

Approx. No. of Containers

Minimum Sample

Analyte Group incl. Field QC Laboratory Container Size Preservative Holding Time
VOCs One 2-0z. glass jar with Teflon®-lined cap (no headspace) 20 grams Cool, 4°C 14d
Explosive Compounds One 4-0z. glass jar with Teflon®-lined cap 100 grams Cool, 4°C 14 days (extract_ion)
' ' 40 days (analysis)
i . . i o 14 days (extraction)
Propellants One 4-0z. glass jar with Teflon®-lined cap 100 grams Cool, 4°C 40 days (analysis)
Metals One 8-0z. wide-mouth glass jar with Teflon®-lined cap 50 grams Cool, 4°C 180 d
i . . . o 14 days (extraction)
SVOCs One 8-0z. wide-mouth glass jar with Teflon®-lined cap 100 grams Cool, 4°C :
40 days (analysis)
Pesticides/Herbicides/PCBs One 8-0z. Wlde_-mouth glass jar with Teflc_)n®-llned cap or 100 grams Cool, 4°C 14 days (extract_lon)
use same container as SVOC, where possible 40 days (analysis)
Nitrates, Chorates One 4-0z. glass jar with Teflon®-lined cap 100 grams Cool, 4°C 14 days (extraction)

40 days (analysis)

a One sample will be tripled in volume for the laboratory to perform appropriate laboratory QC analysis.
QC = quality control. VOC = volatile organic compound.
b The field multi-incremental sample will collect a volume of about 0.125 cubic feet = 216 cubic inches ; weighs about 12.5 pounds = 5670 grams
¢ Only the VOC samples will be collected in the field in glass jars.
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APPENDIX A - SAMPLING SUMMARY FOR THE SURFACE SOIL AFTER SLAB REMOVAL

Appendix A Sampling Summary for the Surface Soil After Slab Removal

EXPLOSIVES
PRIMARY LAB MI PREP | EXPLOSIVES & PETN METALS | PROPELLANTS | SVOCS | VOCS | PCBS | PESTICIDES | HERBICIDES | NITRATES | CHLORATES
LOAD LINE 5 15 15 16 2 3 3 3 3 3 4
MS/MSD 2 2 2 2 2 2 2 2
FIELD MI DUP 2 2 2 2 2 2 2 2 1
QC DUP 2 3 2 2 1 2 2 2 1
LOAD LINE 7 13 13 13 3 2 3 2 2 2
MS/MSD 2 2
FIELD MI DUP 2 2 2 1 1 1 1 1
QC DUP 2 2 1 1 1 1 1 1
LOAD LINE 8 13 13 13 2 3 3 3 3 3
MS/MSD 2 2
FIELD MI DUP 2 2 2 1 1 1 1 1
QC DUP 2 2 1 1 1 1 1 1
LOAD LINE 10 21 18 3 21 2 3 2 3 3 3 4
MS/MSD 2 1 2 2
FIELD MI DUP 2 1 1 2 1 1 1 1 1 1
QC DUP 1 1 2 1 1 1 1 1 1 1
CONTINGENCY 3 3 3 1 1 1 1 1 1 1
PRIMARY LAB
TOTAL 73 84 6 91 20 24 18 24 24 24 8 9




QA LAB

LOAD LINE 5 2 3 2 2 1 2 2 2 1
LOAD LINE 7 2 2 1 1 1 1 1 1

LOAD LINE 8 2 2 1 1 1 1 1 1

LOAD LINE 10 1 1 2 1 1 1 1 1 1
CONTINGENCY 1 1 1 1 1 1 1 1
QA LAB

TOTAL 8 1 10 6 6 5 5 6 6 2

CRREL MI SAMPLE PREPARATION (PULVERIZATION) FOR EXPLOSIVES ONLY = (13+ 11+ 12+ 20+ 2) = 58 GROUND MI SAMPLES
CRREL MI SAMPLE PREPARATION (PULVERIZATON) FOR EXPLOSIVE & PROPELLANTS = (4 +4 + 3 + 3+ 1) = 15 GROUND MI SAMPLES
LABORATORY PROCESSING / ANALYZING OF MI FIELD SAMPLES

BULK MI FIELD SAMPLE SENT TO PRIMARY LAB IN COOLER WITH ICE

PRIMARY LAB PROCESSES ENTIRE SAMPLE (AIR DRY, PASS #10 SIEVE, GRIND WITH KITCHENAID COFFEE GRINDER)
PRIMARY LAB PREPARES REPRESENTATIVE PRIMARY JAR SAMPLE(S) FOR ITS OWN ANALYZES OF METALS AND (SVOCS, PCBS,
PESTICIDES, HERBICIDES, NITRATES, AND CHLORATES) AS LISTED ON THE SAMPLING TABLES

PRIMARY LAB ANALZES PRIMARY JAR SAMPLE(S) FOR METALS AND (SVOCS, PCBS, PESTICIDES, HERBICIDES, NITRATES, AND
CHLORATES) AS LISTED ON THE SAMPLING TABLES

WHERE INDICATED FOR QC DUPLICATE, THE PRIMARY LAB PREPARES REPRESENTATIVE JAR SAMPLE(S) FROM THE ENTIRE
GROUND SAMPLE AND RELABELS THAT JAR SAMPLE(S) AS PER THE SAMPLING TABLES

PRIMARY LAB ANALYZES THE QC DUPLICATE FOR METALS AND (SVOCS, PCBS, PESTICIDES, HERBICIDES, NITRATES, AND



CHLORATES) AS LISTED ON THE SAMPLING TABLES

WHERE INDICATED FOR MS/MSD, THE PRIMARY LAB PREPARES REPRESENTATIVE JAR SAMPLE(S) FROM THE ENTIRE
GROUND SAMPLE AND RELABELS THAT JAR SAMPLE(S) AS PER THE SAMPLING TABLES

PRIMARY LAB ANALYZES THE MS/MSD JAR SAMPLES FOR (METALS, SVOCS, PCBS, PESTICIDES, HERBICIDES, NITRATES, AND
CHLORATES) AS LISTED ON THE SAMPLING TABLES

WHERE INDICATED FOR QA DUPLICATE, THE PRIMARY LAB PREPARES REPRESENTATIVE JAR SAMPLE(S) FROM THE ENTIRE
GROUND SAMPLE, LABELS THE JAR SAMPLE(S) AS LISTED ON THE SAMPLING TABLES, AND FORWARDS THE
SAMPLE JAR(S) ON ICE TO THE QA LAB
QA LAB ANALYZES THE SAMPLE JAR(S) AS LISTED ON THE SAMPLING TABLES
PRIMARY LAB SENDS THE REMAINDER OF THE BULK MI GROUND SAMPLE TO CRREL (ICE NOT REQUIRED)
CRREL PULVERIZES THE REMAINDER OF THE BULK MI GROUND SAMPLE, PER REQUIREMENTS FOR (EXPLOSIVES ONLY) OR (EXPLOSIVES
AND PROPELLANTS)

CRREL PREPARES, LABELS, AND SHIPS A REPRESENTATIVE PRIMARY JAR SAMPLE TO THE PRIMARY LAB, AND A SECOND
REPRESENTATIVE JAR SAMPLE (QC) TO THE PRIMARY LAB, AS LISTED ON THE SAMPLING TABLES
(ICE NOT REQUIRED DURING SHIPMENT OF JAR SAMPLE(S))

PRIMARY LAB ANALYZES THE SAMPLE JAR(S) AS LISTED ON THE SAMPLING TABLES

CRREL PREPARES, LABELS, AND SHIPS A REPRESENTATIVE QA JAR SAMPLE TO THE QA LAB, AS INDICATED ON THE SAMPLING
TABLES - (ICE NOT REQUIRED DURING SHIPMENT OF JAR SAMPLE(S))

QA LAB ANALYZES THE SAMPLE JAR AS LISTED ON THE SAMPLING TABLES

PROCEDURES FOR DISCRETE SAMPLES FOR VOC ANALYSES - CONVENTIONAL

FIELD CREW PREPARES AND LABELS SEPARATE 2 OZ JAR SAMPLES FOR PRIMARY, QA, MS, MSD, AND QC DUPLICATE, AS LISTED
ON THE SAMPLNG TABLES - ALL SAMPLES SHIPPED ON ICE AND WITH TRIP BLANKS
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APPENDIX B -

STANDARD OPERATING PROCEDURE FOR
PARTICLE SIZE REDUCTION OF SOLID MATRICES






















































APPENDIX C

STANDARD OPERATING PROCEDURE FOR
LABORATORY AND SAMPLE SECURITY
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l. PLURPOSE

Ll

12

The laboratory iz a secote arca. Only lebaratory personde] ane o have free acocss to the
laboratory work areas. All other people arg treated &5 visitors and must wesr visitor

hadges.

This diwument sooourately vefleets cument standard operating procedures { S0OF) as of the
date above, All facility 300's are mainlained and updated as necessary by the laboratory
QA departinent,

2 RESPONSEBILITIES

21, Ttis the responaibility of the employee o perform the procedure described herein in full
compliance with this SOP,

21, It is the respemsibility of the Laboratory Director, A Manager, and departmental
Supervisor of this facility to assure that the procedurs described is performed in full
compliance with this SOP. 1f is also their responsibility to supply adequate training,
materials, and equipment to enable the employes tn perform thiz S0P correctly,

3. SAFETY
i1, Normal office dependent safety precautions nust be taken in performming this SOP. If

perammel e reguited w perform any portion of the procedure in laboratiry areas,
sppropriate personal protective equipiment and precautions must be utilized.

4, PROCEDURES

4.1.

4.2

43,

Any devigtions from this procedure must be documented as a noncontormancs, with a
causc and corrective action described.

In order to assure lahoratory security, the foilowing actions have been taken. Al exterior
doors of the building are locked and are accessible only with an electronic key. The fromt
doot 8 unlocked during the day shift, but, the front office personnel are responsible for
screenine all people entering the front door during the day shifi. The front effice
perennnel must have all ofher people sign the visitor logbook. issue thém a visitor hadge,
and eall an emploves to escort the person through the facility.

Electronic keys are assigned to all employces and ane maintained and isswed by the safety
coordinator.  Electronic keys arce ot 1o be shared among employees.
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44 The Choin-of Custedy and Szmple Receiving SOPs protect sample security. Under thesg
A, samiples arg either inside an official sample siorage ares or they are i the analysi's
possession. Analysts are responsible for 3 sample’s security while it i2 in their
possession. The sanaple is o remain in view of the analyst at all times when it is not i a
SECUre SIOCAQE Bren.

5 DEFINITIDNS
51.  Refer o the glossery in the Laboratory CQuality Manwal {LOM), lalest version
. AFPENDICES

6.1, Mot applicable



APPENDIX D

DRAFT GUIDANCE FOR MULTI-INCREMENT
SAMPLING



DRAFT GUI DANCE FOR MULTI -1 NCREMENT SAMPLI NG

1. Purposes & Basic Requirenments of Taking Multi-Increnent
Sanpl es

a. The purpose of collecting, preparing, and analyzing a
mul ti-increnental sanple is to provide a repeatable and
accurate neasure of the average concentrations of
constituents of interest within a sanple area. Specific data
guality objectives (DQ0s) will be required for each project
that will determ ne the types and nunbers of sanples
required.

b. Sufficient anpbunt of sanple material nust be collected
from the sanple area to account for conpositional
het erogeneity and additionally, a sufficient nunber of sub
sanples utilizing a stratified random net hodol ogy nust be
taken to account for distributional heterogeneity.

c. Typical uses of accurate, average val ues are as,
exposure point concentrations in sanple areas, delineation
of nature and extent of contam nation, characterization
sanpling of a potential waste material, and cl osure sanpling
of a renmedi ated area to provide |egally defensible,
scientifically based evidence that satisfactory renmediation
has been acconpl i shed.

d. The likelihood of determining small scale hot spots of
contami nati on by conventional discrete sanpling is extrenely
| ow, and unrepeatable. Milti-increnment sanpling provides a
much greater probability of determ ning representative and
r epeat abl e contam nation within a reasonably sized
area, see Reference 8.

2. Det erm nation of Multi-Increnment Sanple Areas

The determ nation of appropriate sanple areas depends on
many factors including, the ultimte use of the average

val ue, the constituent’s toxicity and nobility,
physi cal / chem cal characteristics of a given site, and the
reasonably anticipated future |land use. For instance, in the
ecological realm if a fish population study is to be
conducted over a specified reach of a creek or river, then
the appropriate multi-increment sanple area is the entire
sanme specified reach of that creek or river. If a



vegetation analysis is to be made at a burning pad at a
burni ng grounds, then the appropriate sanple area is the pad
ar ea.

In the human health realm if the future [ and use is known,
then the appropriate sanple area is the snall est exposure
area associated with that land use. For instance, if a
given site is to be industrial, then the appropriate sanple
area would be the small est exposure area associated with
industrial usage. |If an unrestricted |and use, residential,
is used, then the smallest exposure area is Yacre, and thus
sanpl e areas woul d be no | arger than % acre.

I n many instances, the physical/chem cal/operational
characteristics at the site will direct appropriate sanple
ar eas.

The determ nation of nulti-increnent sanple areas woul d
generally be done on a site by site basis for any given
investigation in coordination with risk assessnent guidelines
and risk assessor recomendations. Simlar site by site

sel ection is required when discrete biased sanpling is
performed, so there is nothing new or additional in

determ ning appropriate nmulti-increnent sanple areas.

3 Det erm nati on of Sub-Sanple Locations within a Milti-
| ncrenment Sanpl e Area

Qovi ously, the best and surest neasure of determning the
average value within a sanple area would be to collect portions
over the entire sanple area. But because that is cost
prohi bitive in nost cases, sanpling of only portions within the
sanpl e area nust be done. As in many other disciplines where
heterogeneity is a major concern, sub-sanple |ocations should be
sel ected on a stratified-randombasis. The stratification
assures coverage over the entire sanple area and the randommess
provi des repeatability and accuracy. Varying degrees of
sophi stication may be utilized to achieve stratified random
sanpling locations, as subdividing a sanple area into say 30 sub-
sanpl e areas and then using a random nunber generator to select a
| ocation within the 30 sub-sanple areas. This nethod requires
m nor surveying, but the major disadvantage is that sonetines the
random | ocati ons are not accessible, as for instance if a |arge
tree is present at the specified location. Alternatively, the
sub-sanpl e |l ocations nmay be | ocated by a *“drunken-sailor”
approach wherein a sanple |locator nerely wanders over the entire



sanpl e area throw ng out sanpling | ocation stakes randonly as
he/ she wal ks over the entire sanple area.

Ceneral ly about 30 sub-sanples should be taken within a
given sanple area. |If replicates yield a variability that is too
great, then the nunber of sub-sanples would have to be increased,
possi bly as high as 100 and potentially nore sanple mass woul d be
required.

4 Coll ection of a Multi-Increnent Sanple

Because of the use of multi-increnent sanpling in other
di sciplines, tools already exist to collect sub sanples of
environmental nedia, as soil and sedinment. Reference to the
Forest Suppliers, Inc Catal og 54, pages 223 — 229 and the AMS
2003 Soil and G oundwat er 2003 Catal og, pages 20 — 39 shows nany
types of tools are already available that can be used to easily
coll ect the necessary sub-sanples. Generally, the sanplers
shoul d be stainless steel if nmetals anal yses are to be made and a
smal | vol une should be collected to facilitate subsequent sanple
processi ng. For sedinment sanpling recently performed sonething
as sinple as a plastic scope was utilized. Recent exanples of
sanpling tools utilized have i ncl uded:

RVAAP Facility-Wde Surface Water Sedi nent Study,

Eckman dredges for sedinent in the |arge ponds with
soft nud,

silt or sand bottons (not appropriate for gravel,
rock

bottons, or detritus),

Pl astic scoops for silt, sand, clay creek sedinent
al ong the

rock bottom creeks,

A 7/8"-diameter step probe for small pond sedi nent
sanpl i ng



| f feasible, disposable tools nmay be utilized; otherw se
decontam nati on can be nade of tools between sanple areas, but
obviously not during collection of the sub-sanples within a
sanpl e area. Selection of sanpling tools and equipnment will also
be dependent upon the DQ0s and will be identified in the Project
Specific Sanpling Pl an Addendum

As in all field sanpling, sufficient prefield work should be
done to select an array of possible tools. Then selection and use
of the tools should be custom zed to the actual field conditions.
For instance, one type of surface soil sanpler may be nore
effective with sandy soils than with clayey soils.

The sub-sanples collected froma sanple area should be al
placed in a container, as a |arge baggie or bow, |arge enough to
transport them back to the sanple processing |ocation.

Because of volatilization issues, nulti-increnment sanpling
cannot be utilized for collection of sanples for VOC anal ysis
unl ess collected sanples are stored in a solution of nethanol.

Additionally, if SVOCs are of concern, further consideration
of the use of plastic sanpling materials should be done prior to

sanpl i ng.

5 Processing of a Multi-Increnent Sanple

The overall goal of the field collection is to collect
sufficient material over the sanple area to account for both

conposi tional and distributional heterogeneity. In al
probability much nore sanple material will be collected in the
field than will be tested in the |laboratory. |If facilities are

available in the field, field sanple processing can be done prior



to shipnment of a sanple to the laboratory. |If no facilities are
available in the field, the total collected field sanple can be
forwarded to the | aboratory where sanpl e processing can be
performed. Sanple processing nust be done of the field collected
sanple to again provide a representative, but smaller sanple of
appropriate quantity for |aboratory anal yses.

The type of material collected will determ ne the type of
processing required. For the thoroughly saturated cl ayey
sedi ments (nuck) collected fromthe ponds in the RVAAP Surface
Wat er/ Sedinent Study, the entire saturated sanple was | aid out
and 30 smal |l spoon sanpl es taken randomy across the mx to fil
each of the analytical sanple jars.

For |l ess saturated materials, the total sanple of a sanple
area should initially be air dried overnight. Subsequently, the
entire air-dried multi-increnment sanple should be sieved
according to the needs of the DQCs, but for soil the nobst typical
size is a #10 sieve. Any materials larger than #10 di scarded
shoul d be discarded. The remaining air-dried, sieved materi al
shoul d then be ground to better honobgeni ze the sanple. As
before, the ground material should be laid out and 30 snmall spoon
sanpl es were taken randomy across the mx to fill each of the
anal ytical sanple jars.

The sanpl e processing provides a nmuch nore representative,
uniform repeatable set of jar sanples that anal ytical |abs can
anal yze.

6 Quality Control/Assurance

A Field

To measure repeatability of field collection
techni ques, two separate field sanples can be collected using the
same field collection techniques fromany given sanple areas to



measure their repeatability. Collection of duplicative sanples
shoul d be done as a mininumfor each type of environnental nedia
and on a pre-selected basis of 1 in 10 where there are nore than
15 sanples of a given nedia. The results of these duplicative
sanpl es can then be used to neasure repeatability. If such
sanpl es are indeed very repeatable, their accuracy can be
inferred. If the variability of the replicates is too great,

ei ther the nunber of increments or the nmass nust be increased
(and in some cases both).

B Laborat ory

The current practice of preparing duplicates or splits from
a single discrete sanple is extrenely flawed because of no sanple
processing prior to sending the jar sanples to the | aboratory.
The neasures specified for sanple processing in 5 above wll
provi de sanples to the | aboratories that are nuch nore simlar
than the current practice. Wth nore uniform sanples received
fromthe field, the conparison of analytical results from
different | abs and QC sanples fromthe sane | aboratory will be
much nore valid. Significantly inproved agreenment between
original, QC, and QA sanples has been observed at both the RVAAP
Facility-Wde Surface Water/ Sedi ment Project and the Joliet Arny
Reserve Project.

Ref er ences
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3 Taki ng Soil Sanples, University of Kentucky Extension, AGR
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Acronyms

AOC - Area of Concern
CPR — Cardiopulmonary Resuscitation
DQOs — Data Quality Objectives

EM - (U.S. Army Corps of Engineers) Engineering Manual 385-1-1 (current
version)

EPA — Environmental Protection Agency (U.S.)
MSDS — Material Safety Data Sheet

OEPA — Ohio Environmental Protection Agency
OSHA — Occupational Safety and Health Office
PPE — Personal Protective Equipment

RVAAP — Ravenna Army Ammunition Plant
SSHO - Site Safety and Health Officer

SSHP - Health and Safety Plan

USACE - U.S. Army Corps of Engineers
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1.0 OBJECTIVES

This Project Site Safety and Health Plan (SSHP) addendum serves to fulfill the
requirements for a Site Specific Health and Safety / Accident Prevention Plan
delineated in Appendix A of the U.S. Army Corps of Engineers, Engineering
Manual (EM) 385-1-1, November 2003. This addendum must be used in
conjunction with the Facility-Wide Safety and Health Plan for Environmental
Investigations at the Ravenna Army Ammunition Plant, Ravenna, Ohio,
dated March 2001. This SSHP was developed and designed to protect onsite
personnel from physical, chemical and biological hazards, as well as any other
potential hazards which may be encountered during surface soil investigations at
Load Lines 5, 7, 8, and 10.

This site is governed under requirements of 29 CFR 1910.120/ 1926.65. The
work under this SSHP involves conducting surface soil sampling by the USACE.
Work under this project will be in accordance with USACE, 385-1-1 (Health and
Safety Requirements Manual), as well as applicable OSHA standards.

All necessary safety equipment shall be provided by the USACE, and
documentation of training, medical monitoring and health and safety plan
specifications as presented herein will be verified for persons involved in the field
sampling effort.

Employees involved in the surface soil sampling will be informed of the
anticipated hazards of the site, oriented with the required health and safety
procedures, and provided access to a copy of this document.

This is a living document and may be changed as the hazards change or new
hazards become apparent. Any changes to this health and safety plan must be
reviewed and approved by the Safety and Health Manager, Jerry Simms.

2.0 PROJECT DESCRIPTION

The scope of this investigation is to assess the extent of potential contamination
in the exposed surface soil from the removal of the slabs for the razed buildings
in Load Lines 5, 7, 8, and 10. The primary objectives of the under the slab
investigation are as follows:

e Conduct surface soil sampling using multi-increment field sampling
to determine if manufacturing operations at the load lines have
impacted the surface soil beneath the building slabs;

e Assess the acquired data to determine if any data gaps exist with
respect to sources and extent of surface soil contamination.
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e Provide recommendations for any additional investigations and/or
actions.

In addition, Facility Wide Descriptions, Environmental Settings and Surface
Water utilization can be found in the Facility-Wide Sampling and Analysis Plan.

3.0 PROJECT ORGANIZATION AND RESPONSIBILITIES

The project team shall consist of members from the Ohio Environmental
Protection Agency and the U.S. Army Corps of Engineers, Louisville District and
Kansas City District.

The project team consists of:
Project Team Lead — John P. Jent ph. 502-315-6343 — Louisville, KY

Team Members:
Tom Chanda, On-Site Site Safety and Health Manager
Glen Beckham
Craig Combs
Richard Cruz
Rick Hockett
Kathy Krantz
Mike Peveler
Angela Schmidt

Project Industrial Hygienist / H&S Manager — Shelton M. Poole, CHMM, RPIH
ph. 502-315-6290

4.0 FIELD ACTIVITIES

Field activity is described in Paragraph 1.4.5 of the Sampling and Analysis Plan
Addendum. Principal activities will include:

Field marking of the sampling areas within the footprints of former
buildings,

Laying out 30 sub-sample locations in a stratified, random manner within
each sampling area,

Collecting the sub-samples to a depth of 12-inches at each of the 30 sub-
sample locations,

Collecting the sub-samples into a plastic liner, labeling the liner,
maintaining the liner sample in a refrigerator until sample
shipment,

By use of a photoionization detector, select locations for VOC samples,
and

Collecting a limited number of discrete samples in jars for VOC analyses.
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5.0 HAZARD ASSESSMENT

(X) Heat Stress (X) Organic Chemicals
( ) Cold Stress () Truck

() Explosion/Flammable (X) Walking Surfaces
(X) Biological ( ) Falling Objects

( ) Volatile materials (X) Vegetation

() Utilities (X) Insect Bites

( ) Noise ( ) Excavations

(X) Inorganic Chemicals () Asbestos

(X) Other; Water hazards, falls, cuts/scrapes
Electrical Hazards, cut hazards

Pathways

(X) Air

(X)) Dust/Sall

( ) Surface Water
() Sediment

( ) Groundwater

(X) Other (Ingestion)

Overall Hazard Evaluation

( )High (X) Medium ( ) Low () Unknown.

Animals and/or vermin (snakes, rodents). Exposure is possible depending
on conditions at the time of work. Areas requiring access are wetlands
areas and as such, areas should be observed for any presence of snakes,
rodents, etc. prior to field work.

Insects (spiders, ticks, chiggers, etc.). Exposure is possible.

Exposure to chemicals during the sampling and decontamination
processes. Skin contact, ingestion and inhalation hazards of chemicals
are possible. Materials will be handled only to the extent necessary. To
minimize the risk of skin contact, site workers will be equipped with rubber
gloves, and boots, and exercise proper hygiene protocols to wash hands
and faces thoroughly, to minimize the risk of exposure. Workers will be
required to wear the appropriate personal protective equipment outlined in
this plan. Material Safety Data Sheets (MSDS are provided in Appendix
F.
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Weather extremes/hazards. When work is performed outside, there exists
the possibility for exposure to adverse weather conditions brought about
by thunderstorms or extreme heat or cold. These conditions will be
monitored by the SSHO and all work will cease in the event of impending
adverse weather conditions (i.e. lightning). Due to the time of year
planned for this effort (i.e. summer), cold stress (i.e. hypothermia) would
not be a likely concern. If in the future, this work is performed in the fall or
winter months, this SSHP will have to be edited and all employees will be
educated on early recognition of cold-related injuries or illnesses. The
buddy system will be employed and be essential to minimize the risk of

injury or adverse health effects.

6.0 TRAINING

USACE maintains a strong corporate commitment to employee safety and

health. Employee safety is critical. Safety awareness will be maintained through

an initial safety briefing prior to onsite activities. All employees involved in this
work will be deemed medically qualified for the work involved and trained
according to this plan and the Ohio EPA Guidance for this type of activity. All
employees performing on-site activities involving direct contact with possibly
contaminated soil will meet the requirements of 29 CFR 1910.120 (f), and
1910.134.

7.0 MEDICAL MONITORING

USACE Louisville District Full-time employees performing work in exclusion or
restricted areas are currently included under the District's Medical Surveillance
Program for their normal work activities. Personnel assisting from the Ohio
Environmental Protection Agency are included in appropriate medical
surveillance for their activities with their respective agency.

8.0 FIRST AID AND CPR

At least two (2) of the USACE personnel are First Aid trained and trained in
Cardiovascular Pulmonary Resuscitation (CPR).

9.0 PERSONAL PROTECTIVE EQUIPMENT

Personal protective equipment will be utilized as follows;

Level D will be modified to include gloves (nitrile) for surface soil sampling as well

as rubber-soled shoes. Due to the low anticipated exposures to chemical
contaminants, the need for respiratory protection is unlikely, therefore not a
requirement of the SSHP at this time.
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The site location is within reasonable proximity to hospitals and the work team
will have a 16-unit first aid kit and phone access readily available. No
environmental or chemical hazards have been identified or are anticipated while
performing this work. Normal work attire, long pants and work or heavy work
shoes during the surface soil sampling will be effective for the hazards present.
If site conditions dictate, the SSHO may elect to alter or modify the PPE
requirements.

10.0 GENERAL SAFE WORK PRACTICES AND SITE HAZARDS

Buddy System. The buddy system will be employed to assist in early
recognition of worker stress during the scope of this job.

Decontamination Procedures. No significant decontamination is anticipated as
a result of chemical contamination, however, decontamination of equipment,
materials and supplies will consist of cleaning exposed equipment with a
detergent solution, soft bristled brushes, and rinsed with de-ionized water.
Minimal equipment and clothing decontamination is anticipated. Any disposable
equipment or supplies will be properly disposed of in plastic bags and disposed
of properly.

Heat Stress/Heat Stroke/Heat Exhaustion. As all the activities for this action
will occur outdoors, temperature variations from morning to evening can vary
greatly. Due to the time of year this sampling is taking place, heat stress effects
are a definite possibility. Employees will watch for signs of symptoms of heat
stress in each other. Some symptoms normally affected by heat associated
bodily malfunctions:
e profuse sweating, nausea, fainting, dizziness, moist skin,
headaches, pale skin color, disorientation, changes in
behavior, etc.,

and follow standard precautions for dealing with recognition of these conditions.
This will entail, depending on the stage of heat stress, rest in cool place with
plenty of fluids replacing water and electrolytes lost in sweat. If the
person/worker is unconscious due to heat exhaustion or heat-stroke implement
emergency action getting immediate medical attention AND DO NOT give liquids
to the unconscious person. In hot weather, employees should refrain from
drinking excessive amounts of caffeinated drinks, coffee, etc. The Team
Leader/Workers will maintain plenty of potable water on hand and encourage
frequent breaks in hot and/or humid conditions to minimize this potential hazard.

Cold Stress. Due to the anticipated timeframe for the work cold stress is not
anticipated.
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Permit-Required Confined Space Entry. There is no anticipated need for entry
into confined spaces on this project.

Trenching and Excavation. No excavation or trenching operations will be
performed in the scope of work for this project.

Ticks/Insects. Although the areas where sampling is to take place have recently
been cleared, insects are still likely. The following preventive measures will be
undertaken. Workers will wear light-weight, light colored, clothing so that ticks
may be more readily identified and areas of exposed skin may be minimized.
Employees will maintain insect repellent containing Deet. ™ Extreme care
should be taken in application of repellent to exposed skin to minimize overspray
concerns (i.e. eye injuries, etc.).

Ladder Use. No ladders are to be used in the scope of work for this project.
Radiation Hazards. Not anticipated on this site.

Noise. Not anticipated on this site.

Unexploded Ordnance (UXO). Not anticipated on this site.

Water Hazards. Not anticipated on this site.

Adverse Weather. In the event of a thunderstorm, lightning or other adverse
weather arising during field operations, site work will be discontinued, and safe
cover taken, until which time the weather condition is safe to continue the work
effort. A long billed cap is recommended along with sunscreen to minimize the
impacts from direct sunlight during outside work.

Slips, Trips and Falls. In nearly all field operations, slips, trips and fall hazards
are present. Specifically the work areas for the subject project have had recent
building demolition and therefore some minor amounts of debris may remain.
Work boots will thus be required.

Cuts, Punctures, Pinch Hazards. During sampling employees may be working
with soil samplers and bolts and other small devices to remove soil from the
samplers. During these activities care will be taken to prevent pinching or
bruising of the hands. A first aid kit will be readily available for use.

Insects, Vermin and other Vectors. Ohio has been identified with potential
occurrences of West Nile Virus as well as other insect (i.e. tick-borne)
communicable diseases. The field team will keep on hand for use, insect
repellents containing Deet. ™ Field conditions also exist for snakes and other
vermin. Workers will avoid work in or around debris or other obstructions, which
could harbor nesting areas for these animals.
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Chemicals. Sampling of surface soils with possibly trace amounts of chemicals
are probable, albeit the risk to human health may be low due to the relative low
levels of contaminants likely. PPE will be maintained and utilized when
sampling.

11. EMERGENCY PREPAREDNESS

The following is a list of emergency response numbers in case of emergency:
FIRST CALL:

RVAAP Security, Post 1 330 358-2017
Radio Channel 1, Call Post 1

IN THE EVENT NO RESPONSE FROM POST #1 THEN CALL:
Land or Air Ambulance Ravenna City Fire Dept 911 or
330 297-5738

Emergency Hospital Care Robinson Memorial Hospital 330 297-0811

Police Portage County Sheriff 330 296-5100
Police Trumbull County Sheriff 330 675-2540
Fire Department (City of Ravenna) 330-297-5738
Irv Venger Acting Facility Manager 330 358-7304

Radio Channel 1, Call
Shelton Poole (Corps Off-Site Safety and Health Mgr.) 502-315-6290
Matthew Burg (Corps Chief Safety Officer-Louisville District) 502-315-7061
12. ON/OFF-SITE COMMUNICATION

Communication will be facilitated by the use of Ravenna provided radios. Access
to off-site resources will be facilitated by use of cellular phones.

13. ACCIDENT PREVENTION AND REPORTING

In the event of an accident, immediate first aid will be sought. Within 24 hrs of
any reportable accident, an Accident Report (ENG 3394) will be completed in
accordance with AR 385-1-40, and notification to the District Safety and
Occupational Health Office, within 48 hours. Any injury to 3 or more employees,
requiring hospitalization, an accident resulting in a fatality, hospitalization and / or
property damage in excess of $200,000 requires notification to OSHA within 24
hrs. Notification will also be required to the USACE.
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14. APPENDICES

Appendix Subject Reference

A Site Map to Hospital

B Hazards Inventory (See Attached)

C Activity Hazard Analysis (See Attached)

D Potential Exposures (See Attached)

E Accident Report (ENG 3394) Hard Copy

F Material Safety Data Sheets (See Attached)
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APPENDIX A — HOSPITAL DIRECTIONS AND MAP
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Figure 1 — Robinson Memorial Hospital, Ravenna, Ohio
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Directions to the Hospital from the Site

Robinson Memorial Hospital is located approximately 16 km
(20 miles) from the site at
6847 N. Chestnut Street in Ravenna, Ohio.
330 297-0811
It can be reached by taking
Highway 5 west, approx 6.3 miles,
Stay straight on Highway 5, approx 0.7 miles to OH-14 (McDonalds)
Turn right onto OH-14, approx 2.3 miles
Turn left onto N. Chestnut St.

Go approx 0.1 to the hospital.
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APPENDIX B - HAZARDS INVENTORY
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APPENDIX B Hazards Inventory

Yes No Hazard

X Confined space entry [Not anticipated. Any confined space entry will
require assessment in the SSHP Addendum and compliance with Section
9.4]

X Excavation entry [Not anticipated. Any excavation entry will require
sloping or shoring excavation and compliance with all other applicable
requirements.

X Heavy equipment (drill rigs, backhoes). [Not anticipated]

X Potential dangerous tools (brush clearing with chainsaws, machetes, sling
blades)
X Heavy lifting (IDW handling), sample coolers

X Fire (fuels)

X Explosion (munitions and explosives of concern)

X Electrical shock (electrical equipment)

X Exposure to chemicals (site contaminants and chemicals used during site
work)
X Temperature extremes
X Biological hazards (poison ivy, Lyme disease, Histoplasmosis)
X Radiation or radioactive contamination
X Noise (equipment)
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APPENDIX C — ACTIVITY HAZARD ANALYSIS
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APPENDIX C ACTIVITY HAZARD ANALYSIS

Safety and Health Hazards | Controls | Monitoring
Surface Soil Sampling
General safety hazards | Level D PPE Daily site and safety inspections.

(moving or heavy equipment,
slips, falls)

Hazardous waste safety training

Field marking sampling areas
and points

Be cognizant of isolated above ground debris

Daily site and safety inspections.

Collecting sub-samples

Do any lifting with lower body.
If use of mattock, beware of people close by.
When extract soil sample from sampler, use hex-head screw
wearing
thumb protection.

Daily site and safety inspections.

Moving filled sample coolers

Do any lifting with lower body.
Use two people to move heavy coolers.

Daily site and safety inspections.

Heat related stress

Provide plenty of water

Provide breaks

Wear hats

Be alert for symptom of heat stress (profuse sweating,
disorientation, changes in behavior, exhaustion)

Daily site and safety inspections.

Exposure to chemicals

PPE (Level D) plus nitrile or equivalent gloves for contact with
contaminated material. Washing face and hands prior to
anything by mouth. Staying upwind of any dust-generating
activities. Minimal contact.

Hazard communication training.

MSDSs for chemical tools on site.

Chemical containers labeled to indicate contents and hazard.
Medical clearance for hazardous waste work.

Decontamination of potentially contaminated equipment prior to
servicing.

Photoionization detector or other
sampling as appropriate.
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APPENDIX D — POTENTIAL EXPOSURES
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Appendix D Potential Exposures

Chemical Health Effects/Potential Hazards Chemical and Physical Properties Exposure
Route(s)
Chromium Eye irritation, sensitization Solid; properties vary depending upon | Inhalation
specific compound Congestion
Contact
Dinitrotoluene (DNT) Suspected human carcinogen, anorexia, | Orange-yellow solid, VP: 1 mm; FP: 404 | Inhalation
cyanosis, reproductive effects degrees F Absorption
Ingestion
Contact
Gasoline (used for fuel) | Potential carcinogen per NIOSH., | Liquid with aromatic odor; FP: -45 | Inhalation
dizziness, eye irritation, dermatitis degrees F; VP: 38-300 mm Absorption
Ingestion
Contact
Hydrochloric acid (HCI) | Eye and skin irritation and/or destruction | Liquid with acrid odor; FP: NA; IP:NA Inhalation
Absorption
Ingestion
Contact
Lead Weakness, anorexia, abdominal pain, | Solid metal; VP: 0 mm; FP: NA; IP: NA Inhalation
anemia Ingestion
Contact
Liquinox  (used for | Inhalation of eyes and skin; coughing, Gl | White powder, odorless, nonflammable | Inhalation
decontamination) disturbance, anorexia Ingestion
Contact
Mercury Irritation of eyes and skin; coughing, Gl | Silver liquid; FP: NA; VP: 0.0012 mm Inhalation
disturbance, anorexia Absorption
Ingestion
Contact
Methanol (potentially | Eye and skin irritation, headache, cough; | Liquid; VP: 96 mm; FP: 52 degrees F; | Inhalation
used for equipment | optic nerve damage IP: 10.84 eV Absorption
decontamination) Ingestion
Contact
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APPENDIX E — ENG FORM 3394
ACCIDENT INVESTIGATION REPORT
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APPENDIX F — Material Safety Data Sheets
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MSDS Number: H3880 * * * * * Effective Date: 01/19/06 * * * * * Supercedes:
09/24/04

24 Hour Emergency Telephone: 908-859-2151
CHEMTREG: 1-800-424-2300

MSIS | Material Safety Data Sheet /  Macieee o o

Oulide LS. and Canada
Chemires: T03-527-3807

Fram: Mallinckrodt Baker, Inc,
222 Red School Lane
Phillipsburg, NJ 08865

i‘ ]-l Mﬂlhnckmdt‘ JT.Baker NOTE: CHEMTREC, CANUTEG and National
CHEMIC&L& FHasponss C¢n1¢rame-rgar¢!.rnum‘:.ars o ba
= s only i dviend of s misal e nge ik s
imvolving & spill leak, Ire, exposurns o oo n
invohyving chamicals

All ron-emergency cuestions should be directed 1o Customer Senvice (1-800-582-2537) for assistance,

HYDROCHLORIC ACID, 33 - 40%

1. Product Identification

Synonyms: Muriatic acid, hydrogen chloride, agueous
CAS No.: 7647-01-0
Molecular Weight: 36.46
Chemical Formula: HCI
Product Codes:

J.T. Baker: 5367, 5537, 5575, 5800, 5814, 5821, 5839, 5861, 5862, 5894, 5962,
5972, 5994, 6900, 7831, 9529, 9530, 9534, 9535, 9536, 9538, 9539, 9540, 9544,
9548

Mallinckrodt: 2062, 2515, 2612, 2624, 2626, 3861, 5583, 5587, H611, H613,
H987, H992, H999, V078, V628

2. Composition/Information on Ingredients

Ingredient CAS No Percent
Hazardous

Hydrogen Chloride 7647-01-0 33 - 40%
Yes

Water 7732-18-5 60 - 67%
No
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3. Hazards Identification
Emergency Overview

POISON! DANGER! CORROSIVE. LIQUID AND MIST CAUSE SEVERE
BURNS TO ALL BODY TISSUE. MAY BE FATAL IF SWALLOWED OR
INHALED. INHALATION MAY CAUSE LUNG DAMAGE.

SAF-T-DATA'  Ratings (Provided here for your convenience)

Health Rating: 3 - Severe (Poison)
Flammability Rating: 0 - None
Reactivity Rating: 2 - Moderate
Contact Rating: 4 - Extreme (Corrosive)
Lab Protective Equip: GOGGLES & SHIELD; LAB COAT & APRON; VENT
HOOD; PROPER GLOVES
Storage Color Code: White (Corrosive)
Potential Health Effects
Inhalation:

Corrosive! Inhalation of vapors can cause coughing, choking, inflammation of the
nose, throat, and upper respiratory tract, and in severe cases, pulmonary edema,
circulatory failure, and death.
Ingestion:

Corrosive! Swallowing hydrochloric acid can cause immediate pain and burns of
the mouth, throat, esophagus and gastrointestinal tract. May cause nausea,

vomiting, and diarrhea. Swallowing may be fatal.
Skin Contact:
Corrosive! Can cause redness, pain, and severe skin burns. Concentrated
solutions cause deep ulcers and discolor skin.
Eye Contact:
Corrosive! Vapors are irritating and may cause damage to the eyes. Contact may
cause severe burns and permanent eye damage.
Chronic Exposure:

Long-term exposure to concentrated vapors may cause erosion of teeth. Long
term exposures seldom occur due to the corrosive properties of the acid.
Aggravation of Pre-existing Conditions:
Persons with pre-existing skin disorders or eye disease may be more susceptible
to the effects of this substance.

4. First Aid Measures
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Inhalation:
Remove to fresh air. If not breathing, give artificial respiration. If breathing is
difficult, give oxygen. Get medical attention immediately.
Ingestion:

DO NOT INDUCE VOMITING! Give large quantities of water or milk if available.
Never give anything by mouth to an unconscious person. Get medical attention
immediately.

Skin Contact:
In case of contact, immediately flush skin with plenty of water for at least 15
minutes while removing contaminated clothing and shoes. Wash clothing before
reuse. Thoroughly clean shoes before reuse. Get medical attention immediately.
Eye Contact:
Immediately flush eyes with plenty of water for at least 15 minutes, lifting lower
and upper eyelids occasionally. Get medical attention immediately.

5. Fire Fighting Measures

Fire:

Extreme heat or contact with metals can release flammable hydrogen gas.
Explosion:

Not considered to be an explosion hazard.
Fire Extinguishing Media:
If involved in a fire, use water spray. Neutralize with soda ash or slaked lime.
Special Information:

In the event of a fire, wear full protective clothing and NIOSH-approved self-
contained breathing apparatus with full facepiece operated in the pressure
demand or other positive pressure mode. Structural firefighter's protective
clothing is ineffective for fires involving hydrochloric acid. Stay away from ends of
tanks. Cool tanks with water spray until well after fire is out.

6. Accidental Release Measures

Ventilate area of leak or spill. Wear appropriate personal protective equipment as
specified in Section 8. Isolate hazard area. Keep unnecessary and unprotected
personnel from entering. Contain and recover liquid when possible. Neutralize
with alkaline material (soda ash, lime), then absorb with an inert material (e. g.,
vermiculite, dry sand, earth), and place in a chemical waste container. Do not
use combustible materials, such as saw dust. Do not flush to sewer! US
Regulations (CERCLA) require reporting spills and releases to soil, water and air
in excess of reportable quantities. The toll free number for the US Coast Guard
National Response Center is (800) 424-8802.

J. T. Baker NEUTRASORB® or TEAM® 'Low Na+' acid neutralizers are
recommended for spills of this product.
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7. Handling and Storage

Store in a cool, dry, ventilated storage area with acid resistant floors and good
drainage. Protect from physical damage. Keep out of direct sunlight and away
from heat, water, and incompatible materials. Do not wash out container and use
it for other purposes. When diluting, the acid should always be added slowly to
water and in small amounts. Never use hot water and never add water to the
acid. Water added to acid can cause uncontrolled boiling and splashing. When
opening metal containers, use non-sparking tools because of the possibility of
hydrogen gas being present. Containers of this material may be hazardous when
empty since they retain product residues (vapors, liquid); observe all warnings
and precautions listed for the product.

8. Exposure Controls/Personal Protection

Airborne Exposure Limits:
For Hydrochloric acid:
- OSHA Permissible Exposure Limit (PEL):
5 ppm (Ceiling)
- ACGIH Threshold Limit Value (TLV):
2 ppm (Ceiling), A4 Not classifiable as a human carcinogen
Ventilation System:

A system of local and/or general exhaust is recommended to keep employee
exposures below the Airborne Exposure Limits. Local exhaust ventilation is
generally preferred because it can control the emissions of the contaminant at its
source, preventing dispersion of it into the general work area. Please refer to the
ACGIH document, Industrial Ventilation, A Manual of Recommended Practices,
most recent edition, for details.
Personal Respirators (NIOSH Approved):
If the exposure limit is exceeded, a full facepiece respirator with an acid gas
cartridge may be worn up to 50 times the exposure limit or the maximum use
concentration specified by the appropriate regulatory agency or respirator
supplier, whichever is lowest. For emergencies or instances where the exposure
levels are not known, use a full-facepiece positive-pressure, air-supplied
respirator. WARNING: Air purifying respirators do not protect workers in oxygen-
deficient atmospheres.
Skin Protection:
Rubber or neoprene gloves and additional protection including impervious boots,
apron, or coveralls, as needed in areas of unusual exposure to prevent skin
contact.

Eye Protection:
Use chemical safety goggles and/or a full face shield where splashing is
possible. Maintain eye wash fountain and quick-drench facilities in work area.
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9. Physical and Chemical Properties

Appearance:

Colorless, fuming liquid.
Odor:

Pungent odor of hydrogen chloride.
Solubility:

Infinite in water with slight evolution of heat.
Density:

1.18

pH:

For HCL solutions: 0.1 (1.0 N), 1.1 (0.1 N), 2.02 (0.01 N)
% Volatiles by volume @ 21C (70F):
100

Boiling Point:
53C (127F) Azeotrope (20.2%) boils at 109C (228F)
Melting Point:
-74C (-101F)
Vapor Density (Air=1):
No information found.
Vapor Pressure (mm Hg):
190 @ 25C (77F)
Evaporation Rate (BuAc=1):

No information found.

10. Stability and Reactivity

Stability:

Stable under ordinary conditions of use and storage. Containers may burst when
heated.

Hazardous Decomposition Products:
When heated to decomposition, emits toxic hydrogen chloride fumes and will
react with water or steam to produce heat and toxic and corrosive fumes.
Thermal oxidative decomposition produces toxic chlorine fumes and explosive

hydrogen gas.
Hazardous Polymerization:
Will not occur.

Incompatibilities:

A strong mineral acid, concentrated hydrochloric acid is incompatible with many
substances and highly reactive with strong bases, metals, metal oxides,
hydroxides, amines, carbonates and other alkaline materials. Incompatible with
materials such as cyanides, sulfides, sulfites, and formaldehyde.
Conditions to Avoid:
Heat, direct sunlight.

F-6
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11. Toxicological Information

Inhalation rat LC50: 3124 ppm/1H; oral rabbit LD50: 900 mg/kg (Hydrochloric

acid concentrated); investigated as a tumorigen, mutagen, reproductive effector.
———————— \Cancer Lists\-——-----—m -

-—-NTP Carcinogen---

Ingredient Known Anticipated 1ARC
Category

Hydrogen Chloride (7647-01-0) No No 3

Water (7732-18-5) No No
None

12. Ecological Information

Environmental Fate:
When released into the soil, this material is not expected to biodegrade. When
released into the soil, this material may leach into groundwater.
Environmental Toxicity:
This material is expected to be toxic to aquatic life.

13. Disposal Considerations

Whatever cannot be saved for recovery or recycling should be handled as
hazardous waste and sent to a RCRA approved waste facility. Processing, use or
contamination of this product may change the waste management options. State
and local disposal regulations may differ from federal disposal regulations.
Dispose of container and unused contents in accordance with federal, state and
local requirements.
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14. Transport Information

Domestic (Land, D.O.T)
Proper Shipping Name: HYDROCHLORIC ACID
Hazard Class: 8
UN/NA: UN1789
Packing Group: I
Information reported for product/size: 475LB
International (Water, [.M.O.)
Proper Shipping Name: HYDROCHLORIC ACID
Hazard Class: 8
UN/NA: UN1789
Packing Group: I

Information reported for product/size: 475LB

15. Regulatory Information

Risk and Safety Phrases:
Symbol: C
Risk: 34-37

Safety: (1/2-)26-45

———————— \Chemical Inventory Status - Part I\--—————-————————————

NDSL

Ingredient TSCA EC
Australia

Hydrogen Chloride (7647-01-0) Yes Yes
Yes

Water (7732-18-5) Yes Yes
Yes

———————— \Chemical Inventory Status - Part 2\--——————————————————

--Canada--

Ingredient Korea DSL
Phil.

Hydrogen Chloride (7647-01-0) Yes Yes
Yes
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Water (7732-18-5) Yes Yes No
Yes

-SARA 302- —————- SARA
313--——--
Ingredient RQ TPQ List
Chemical Catg.
Hydrogen Chloride (7647-01-0) 5000 500%* Yes
No
Water (7732-18-5) No No No
No
-------- \Federal, State & International Regulations - Part 2\------—-
-RCRA- -
TSCA-
Ingredient CERCLA 261.33 8(d)
Hydrogen Chloride (7647-01-0) 5000 No No
Water (7732-18-5) No No No
Chemical Weapons Convention: No TSCA 12(b): No CDTA: Yes
SARA 311/312: Acute: Yes Chronic: Yes Fire: No Pressure: No
Reactivity: No (Mixture / Liquid)
Australian Hazchem Code: 2R
Poison Schedule: None allocated.
WHMIS:

This MSDS has been prepared according to the hazard criteria of the Controlled
Products Regulations (CPR) and the MSDS contains all of the information
required by the CPR.

16. Other Information

NFPA Ratings: Health: 3 Flammability: 0 Reactivity: 1
Label Hazard Warning:
POISON! DANGER! CORROSIVE. LIQUID AND MIST CAUSE SEVERE
BURNS TO ALL BODY TISSUE. MAY BE FATAL IF SWALLOWED OR

INHALED. INHALATION MAY CAUSE LUNG DAMAGE.
Label Precautions:
Do not get in eyes, on skin, or on clothing.
Do not breathe vapor or mist.
Use only with adequate ventilation.
Wash thoroughly after handling.
Store in a tightly closed container.

F-9
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Remove and wash contaminated clothing promptly.

Label First Aid:
In case of contact, immediately flush eyes or skin with plenty of water for at least
15 minutes while removing contaminated clothing and shoes. Wash clothing
before reuse. If swallowed, DO NOT INDUCE VOMITING. Give large quantities
of water. Never give anything by mouth to an unconscious person. If inhaled,
remove to fresh air. If not breathing, give artificial respiration. If breathing is
difficult, give oxygen. In all cases get medical attention immediately.

Product Use:
Laboratory Reagent.
Revision Information:

MSDS Section(s) changed since last revision of document include: 16.
Disclaimer:

K*kkkkkkkkkkkhkhkhkkkkkkkhhhhkhkhkhkhhkhkkkkhhhhhhhhhhkkkkhhhhkhkhkhhhhkkkhhhhhkhkhkhhkkkkhhkhhkhkhkhkhhhkhkkikhikx

*kkk

Mallinckrodt Baker, Inc. provides the information contained herein in good
faith but makes no representation as to its comprehensiveness or
accuracy. This document is intended only as a guide to the appropriate
precautionary handling of the material by a properly trained person using
this product. Individuals receiving the information must exercise their
independent judgment in determining its appropriateness for a particular
purpose. MALLINCKRODT BAKER, INC. MAKES NO REPRESENTATIONS
OR WARRANTIES, EITHER EXPRESS OR IMPLIED, INCLUDING WITHOUT

LIMITATION ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE WITH RESPECT TO THE INFORMATION SET
FORTH HEREIN OR THE PRODUCT TO WHICH THE INFORMATION
REFERS. ACCORDINGLY, MALLINCKRODT BAKER, INC. WILL NOT BE
RESPONSIBLE FOR DAMAGES RESULTING FROM USE OF OR RELIANCE
UPON THIS INFORMATION.

kkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkhkkhkkkhkkkkkkkkkhkkhkkhkkhkkkkkkkkkkkkkkhkkkkkkkkkhkkkkkkkkkkhkkkkkkkkkkkk

*kkk

Prepared by: Environmental Health & Safety
Phone Number: (314) 654-1600 (U.S.A))

F-10
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Alrgas i
MATERIAL SAFETY DATA SHEET " 0‘0 -
<>

smpared b U5, QEMA, CMA, ANST and Canaoian WHMIS Standams

L)

PART |  wnatis the material and what do | nesd io know in an ermergency?

1. PRODUCT IDENTIFICATION

CHEMICAL NAME: CLASS: METHANOL - CH;OH
Cocument Number: 001065
PROCUGCT USE: For general analylical/synthetic chemical uses.
SUPPLIERMANUFACTURER'S NAME: AIRGAS INC.
ADDRESS: 258 M. Raclnor-Chester Road
Suite 100
Radnor. PA 19087 -5283
BUSINESS PHONE: 1-610-887-5253
EMERGENCY PHOMNE: CHEMTREC: 1-800-424-930C
Intarnatianal: T03-527-3887 [Call Collac)
DATE OF PREFARATION: Saptember 15, 1987
FIRET REVISION: January 23 1958

2. COMPOSITION and INFORMATION DN INGREDIENTS

CHEMICAL WAKIE CASE moa EXSSURE LIMITS 1N AIR
ECGIH CEHA,
LY STEL PEL ETCL IDLH QTHER
PR pm PR mam ppm
Metharcl 67541 100% M, Skin 2450 200 230 I RIS REL:
Y maled TWaA: 200, Ekin
149440 FEL) BTEL 250
LG MAK: 200
HF = hgl Eglabbared © = Coaibing Limi Fere Seclion 16 for Debnitiors of Temrrs Used

HOTE: Al WHMIS requiredd informmerion s nduded. 1t 1s located in appropriata sacions based on e ANE| 2400 1-1003 il

METHAMNOL - CH,OH MS0S acwmant ¥ 004055 PAGE 1 QF 8§
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2. HAZARD IDENTIFICATION

EMERGENCY OVERVIEW. wethanol is & clear. coloress, mabile, lammabie Bquid wih a sireng alkcohal odor.
Irihalation of Methanol's vapors can imtale the vpper rasprabeey System and cass Seniral narvoue eyetent deprestion
(presduging symplomes such as headaches, drowsinass, Bnd confusion). Inkalation, skin comsct or ingeation of Mefand
may cause Mindness and iver damaga. Inhalation of high conceniratians of e vapors may be fatel Dract kin or &y
contac: may be iritating. Wapors of Methanol are heaer than air and may spresd lang distances; dstant igniion anxd
finshback are possible. Methans! is nol reactive. Emergency respandsrs mus! wesr the proper pareonsl probective
equigment (and have approprata fire-suppresson equipment) sultablke o the situatiion o which thay are reepording

EYMPTOMS OF QVEREXPOSURE BY ROUTE OF EXPOSURE: The
mast sigrificant routes of cecupational ovenespasura are by inhalation, HAZARDOUS MATERUAL IFORMATION
tkin and eya contact. The symptoms of cvamxposure o Methan are SYSTEM

as follows;

IKHALATION: Inhaiation of Mathano! wapore wil cause Cemiral e }"EAL“" {BLE 1
gystem depraseicn.  The symptoms of such exposure i inchde
headaches. nauses, dizness, drowsiness, conbfsgion,  and
unconscousness. [mrslion of the nose, throst, and cihar esuves of the

- |
uppel respirdtory Systam may alss accur. Thare ere rapore thet il
irhalation cwemxposures can cause blindress and iver demege. Other FI-AMWLIW = &

symptoms, similar o fhose descibed ondar “Inpestion”. mey sleo s
dewpfop. Bevere inbalalion evenexposuras may ba fatal. -
CONTACT WITH SEIN or EYES: Contact of the ligwd with the eyes REACTIVITY reLam | g

Ty -:aua-& redness and pam.  Direct comact with the =Xin (espectally
after prelonged oversxposwe) CBN cBuse imtaion.  Prolonged or
rapagted skin ovareECOSUNas Can CAUBE demratnE,

SKIN ABSORPTION:  Skin abewpton = a potecsal rowe o | |PROTECTIVE EQUIPMENT (C

owgraxposurd for Methanol.  Severa casae of shn overexposure can

result in blindness and lver damaga. Cvenexposure can aleo resalt in e e i wa
oiher symptome descrized under “Ingastion”

INGESTION: Meifhanal is lexic by ingestion. The Fatal dose in man is @ Gaa G
batween 2 and 8 puncee  Death may be prompl, bt 8 is usually Secthon B Section 8
delayed for several days and the modalily rale s high,  Fgestion of |

Medhanol wil cause visusl disturbances cenfral nervous syskem o nimrfns inchsiial appl ctiors

depression, Enoresis, leg ersmps, verlige, resleseness. nausen,  Bee Seciop 18 for Definilon of Rafings
vomiting, abdominal or beck pain, =pathy, and coma.  One of e

chamctanstic symptaome of Methanal poiscning = visual dialurbance, Including dinnsss of vision with diabad pupils which
raact poorhy ta light. The ayes &re oftan sensitive b pragsure, and eye MOVEMes are pairful  Pasrmanant bindness may
Azo rasult. Acdosis may 8is0 ocour, 85 & result of methancl oxkation to formic acid; et acidosis can saverely reguse the
Eady's alkali reserees,

INFECTICN: Injecion is not anticpated to be @ sigrifcant route of ovarexpasure for Meihanaol 1f Mehanal (g Snjecled” (=
gy psour Ihreegh punciunes by contaminated. sharp objects). local ewelling and imitation can occur. Depending on the
cdegres of Tyechan dwarbxposune, sypioms described under “Inpestion” mey devekop.

HEALTH EFFECTS OR RISKS FROM EXPOSUIRE: An Explanation in Lay Terms,

ACUTE: Inhalstion of Methard vapors can iritase the upper raspirafory systam and caldes cenfral nefvaus sysberm
deprassion [producing Sempoms tuch a5 headaches, drowsinass, and canfusion). Inhalstion, skin contact of Ingeshion of
Miesihansl may cause bindness and liver damage. Inhalstion of high concenirgtons of {he wapors of ingestion may be fatal
Diract skin or eye contact may be mmkating.

CHRONIC. Fralonged or repeaied skin owarmspos0uies chn CRUSE darmabns. Chronlc inhslation of Methanol vapors can
CAusd parmanant dindmess and Iver gamaga. Refar iy Sadion 11 | Todcology formation) for adddicnal information.

TARGET ORGANS: Skin, epes, cenbral nenours sysiem

METHANOL - GHyOH M3D03S gDocument #031035) PAGE 2 OF &
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PART Il  what shouidt do # a hazardaus sliualion ooours?

4. FIRST-AID MEASURES

SKIN EXPOSURE I Methanal conlaminses the skin, jmmedigtaly bepn deconiamination with rumning water. Mipimum
fushing |6 for 15 minuses. Remouve exposed of contaminated clothing. 1Bking cara not o contaminate syes Wichm must
eaek madical sthantion if any edverse reacton gosurs

EYE EXPOSURE: F Methandd liqiid or vapors entar the ayas. open wiclim's yes while urdes gentle rumiing water. Use
sulficient faree 1o open epelids  Fave vicin "oll' eyes, Minmum flushing iz for 15 mingtes. Viskim must sesk immediate
medical aferdion

IKHALATION |f vapdes, Mists, o sprays of Methandl are inhalad, remove vichin 10 resh air,  IF necassary. use arificial
respiralion o suppar wtal fundtions. Remove or cover grose corfamingtihon b sweld expasume bo rescuers.

[NGESTION: If Mathanol |z evallowed . CALL PHYSICIAN OR POBON CONTROL CENTER FOR MOST CLRREMT
INECHMATICN. If professional etivice 1z not avallaiie, @a not nduce vamibng.  Vicim showld drink il egq whites, or
|H‘QE”{I!.IEI'|1.iIiE=B of water. If vamiting oocuns nabsally, hane viclim kean foreerd 1o reduce risk of aspiration. Newsr induce
voming oF give diuants {milk of wabar} 1o someons whao s um i i i of who cannod ewsallow

Wictima af chemical expogure nusl be Gaken for medical abention.  Rascuars shoud be teken for medical atenton, if
recesasry.  Take copy of label and MEDS to healih profegsiomal with wclim.  Physicians shoud refer b Sechon 11
[Toxicological information) for additicnal Information on dhe regtrment of Metharal poisoning.

5. FIRE-FIGHTING MEASURES

FLASH POINT (TCE, 1250 (54°F)
AUTIGHITION TEMFPERATURE: 47070 (BT3°F)
FLAMBIABLE LIMITS (in air lum

Mma.r 5.0

FLAMM BLITY
UpperiUELY  365% 0
EIRE EXVNGLNGHING MATERIALS. HEALT REACTRITY

NFPA RATING

WWaler Spraw: YES Carbon Dioxide: YES

Foam: YES Dy Chemicsl: YES
Halay YES CHher: Any "B" Class,
UNUSUSL FIRE AND EXPLOSION HAZARDS: This k& a Class 18 e

flarmmsdle wqued. Whan inwalvad n a fire, this metenal wil igrde and

produce o gasss [ncluding carbon monoxide. camon dioxide, and Se8 Jactlon 16 for Definition of Ratings
forrnaldedwda). Mathanod burma with 8 nonduminous, Bluish lame. The vapors of Methanc! ate haaviar than air and may
apraat long distences. Digtant ignition and fash-beck are podsine.

Expiogion Senalivity 1o Mechanizal Impact Mot sengilive

Explaeion Sensilivity to Stats Discharge: Stalic tochange may oige Methanol to ignite
SPECIAL FIRE-FIGHTING FROCEDURES Structural firgfighiers must wear Salf-Contained Breathing Apparatus and full
prolechve equgment  Waler spfay can be used 1o ool firg-gxposed containers. Water fog or spray can &S0 be usad by
Ireined ire-fghters b Giegersa Methano's vapons and b protec persamel. IF this liquid & immlved in a fire, firm runcf wetar
ahould be contained to prevent poasible envrorrrentad damege, If necessary, dieomaminats fra-reesponse equipmant with
B0ap and watar sciution.

6. ACCIDENTAL RELEASE MEASURES

SPILL AND LEAK RESPFOMSE: Uncontroled mieases should be responded to by tremed parsannel usng pre-plaanas
procedures. Progef prodectivg edquipmant should beé used. Incase of arelease. deer the affectad arsa, profsel people, and
rEspOnd Wk rainad personn.

In the puem of & non-incidental relesse minkmum Personal Probacgive Eguipment showd be Levol B: triple-gloves [rubisr
gloves and nirle gloves, ovor latex ghoves), chemical resistant sult and boms, hard-hat, and Self-Contalned
Breathing Apparaius. Mondor the sumounding area for combustible vepor leveta, Methenol, and aygen. Combuslible
VR cohtenlialion mus alse b below 10% of tha LEL [ 0% for Methanol} pricr 1o entry.  The concenbration of Metraan)
rugt be below the limis indizaled in Bection 2 (Compoesiion and Infarmation on Ingredients) and the gimosphsns mmust
hewe at beast 19,5 percent axyoen bafare persennel can be alliéezd in the area without Salf-Contained Ereatning Apoaraius
and ofrer protecive squipment

METHANOL - CH;OH M5S0 joocenant ¥ 001085 FAGE3IOF 8
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&. ACCIDENTAL RELEASE MEASURES (Continued)

! : POMSE icontinued]: There is B colodinedsic tube availabie for Methanal. 1 a colarimetric wba s
!.lserdﬂiurrgn spill raspones, 1he reading mMuEs not be abave Backgrund bevels before non-emergency personnel are allowad
imo BE5E argd.

Ekmiinate all sources of igeficn before dean-up operaticns begin, Use nan-sparkng toole.  Absorh spiled quid with
activaied carbon, polypads or ofhar suitable absorbent materiais. Preven material o antenng sewsr of sonfined spaces.
Decontamingte the ares thorcughly. Piace all splll residue in &h appropriale contamar and s=al. Dispoes of in acoardance
with Fegeral, State. and local hazardous wasta dispoesl requiations {526 Setion 13, Disposal Considerakions),

PART ll rowecan: prevent hezendous situations from ooclrring ?

7. HANDLING and STORAGE

ES: As wilh all chemicals, avoid geting Methanol ON YOU & 1M YO
Waeh hands afier handing chemesis Do not eat or dink while handling cnemicals. Remeve coitaminabed slothing
Immedietely. He sware af ary gigre of effects of expogure indicated in Section 3 (Hazand Identfication) expasuiies o @Rl
cancanretions of Methanal coukd cocur regadhy.
. All emgployeas who handke tis meteral showld Be rained to handie | sately.
FAvmid breathing vapors or mists generated by Methenal. Use ey & wellventilaied [acation. Cylinders of Maethanol must be
property lebaled. i Mathanal i wsed in ather types of contalners, anly use porable contminers and dispensing equipiran
(faucet pump, drip can) apgroved for lammable liquids. Fost *MO SMOKING® signs, where apgropigte = storede and use
Aneas.

Hore cylindare of Methanol in 3 eool, gy locaban, away from diset suilight, sources of inleres heat, or whers fresaing i
peasible Do not alow amas whare oylinders are stered fo exceed 52°C (125°F). Metemsal should be stored in secondary
cartainess, o in a dived area, as sppropridle. Blore cofifaingrs away from incompetible chemicals  Kesp cordainer fightly
dozed when not in use. Storege #eas snoult be made of fre-rsisiant maerials. napect &l incoming containers befars
shorage, (o ersune contalness ane propady labeled and not damaged.

Emply confariers may contan residua flammakie ligwd or wapors.  Therafere, emply comainers should be kandled with
cars, Do net mepose "amphy” continers b welding tauches, or any othar sourca of ignioan.

SPECEIY PRECALTIONS FOR HAMEL NG CYLINDERS: Poatect oyvlindera of Maihanal sgainst phy sical darpaga.
approprate. cylinders shoud be stored in an up-ght pagiben. Cylingers shocid be rnly sacured b prevent Slling or being
knockad over. Cylinders can be stored In the open, but In such casas, should be protecied againgt extremes of weather
and from e dampness of the ground bo prevent rusting. Mever famper with pressure relief devices in valves and oylndars,
Electrical eguipmant ehould be non-aparking or edplesin proal. Tre Elowing rles are applicable to sitiaions in which
cylinders are Baing usad:

Betora Use: If approprista, move cylingars with 8 sultable rend4reck. Do not drag, skde or moll odinsers. Do not drop
cylirders or pemii them o strike each other.  Secure cylinders Ay Leaye foa valie probection cap in-place until cylinder
13 rerdy for ues

During Use: Use designaled CGA fifings and cther suppeet squipmend, Do not uss adapters. Do not hest odinder by

any Means o nerease e dischargs rate af the presduct from the cylinder. se check vahme or frap in decharge e ta
prevent hazardous backfow inbg fhe oylinder. D nob wse olls or grease on gas-handling fitngs or squipment.

After Uas: Cloee men cylinder valve, Replace valve prolection cap Mark amply cylinders "EMPTY”

NOTE: Usa griy DOT o ASME code containers, Easthground and bond all limes and equipment assoaatad with
Methar. Clese vahe afer sach ves pd whan emply. Cylnders must nol be recharged sxcapt by or with e consent of
owner. For additional informalion rafsr i the Comprossad Gas Asscdation Bullgtin SB-2 "Qrwran Dafficlant Atmosphanss”

FROTECTIVE PRACTICES DURING MAINTENANGE OF CONTAMINATED EQUIPMENT: Follow practices ndicated in
Saction & dAcoedantal Release Meazuras). Make certain apglicalion equipment is locked and tagged-out safely.  Ahways
wse Methanol in aress where adedquate verdliation & provided. Decontaminate equipmerd using scapy watar befons
mantanance bagine. Colect sl rineatas and dispose of accordng b apphcalde Federal, Slate, o local procadumss.

8. EXPOSURE CONTROLS - PERSONAL PROTECTION

YEMTILATICH AMD ENGINEERING CONTROLS: Lise with adequate wentilation  Use 8 mechanical fan or verd amea o
outsida.  Whara sppropista, UBs & non-apathing, groveded ventiaion system Separali froen ofher exhaust vensiataon

systerns. Ensure eyewashisafety shower siations are available neer sreas where Methanol is userd.

METHAMOL - CH;OH MSDH jbocumant * D01086) PAGE40OF 8
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B. EXPOSURE CONTROLS - PERSONAL PROTECTION (Continued)

BESPIRATORY PROTECTICIN  Maisdain arborna contaminant concendialions balow ExposLra limits $sted in Section 2
(Compoaition and Informmabon on Ingredients), # apphcabla. It resplratory protection is needed, use oty proteclion
suihonzed m 25 CFR 1910.154. or applicabls Sfate regulabons. Use supphed air respimtion prolection IF ooy pers bavd e
below 19.6%  For sdditional information. the following MIOSH recormmensationg for respiratory proteclion ane piowided for
Melhans

CONCENTRATION RESPIRATORY EQILIP

Up 1o 2004 ppm Suppled Air Respiratar (SAR)

Ug o 5000 ppm S4R cperatad in contrucus-flow mode

L 10 8000 P Tight-fitling SAR operated in contnuaus-fow mode, full facepiece Salf-Contained Braathing

Apparatus (CBA), or full faceplece SAR.

Emergency of Planned Enry inte Unknown Concantretion or IDLH Condilions Positive pressure, full facepece SCEBA or
prasitre pressure. full facepieca SAR with an awdllasy positive pressue SCEA

Escape Escapa-tvpe SCEBA should be used.

The IDLH canceniration for Methanal is 5000 ppm
EYE PROTECTION: Spdash gogales or safety oiassas.

HAND PROTECTION: Waar Nitile or vion gioves for rowing industial use Use fripls glovas for apll responsa, as stated
in Gection & (Accidantal Felasse Massuraa) of ihia MSDS.

EODY PROTECTION. Use body prolection apprapriste B task  Coveralls, chamecaily-resistant boals, ard mber body
protection Mgy be approprate, degendng oh P opetation in which Methanal is used.

8, PHYBICAL and CHEMICAL PROPERTIES

RELATIVE WARGH DENSITY {air= 13 1.11 pH Mo applicable

SPECIFIC GRAVI TYiwatar = 11 0.79 Eﬁw BTN [ 14d0F
SOLUBEITY IN WATER. Saluble. : BASC [148°F)
EYAPCRATION RATE (n-Bufc=1}y 20 mm.m Human Odor Parmaption: 4.3 mgim”
EAPANSION RATIC Mot applicabie. SPECIFIC WOLUME: Mot applicabis.

WARQR BREGIURE. 500 mm Hp, 25'C
LOG COEFFICIEN mTEFv".'ﬂlIL I}IET BIFLUTION: -0.77
APPEARANCE AND COLOR: Msthanal |s & chear, colariezs, matile lauid with a strong alcohe ador.

HOW TO DETECT THIS SLBSTANGE [waming properdigs): The odor may be a distinctive characlansiic of Mathanm.

10. STABILITY and REACTIVITY
STABILITY: Stedle at slandard tlampersiures and prassures

DECOMPOSITION PRODLICTS When ignited i air, the products of thermeé decomposition include carbon mosoxide,
carbon dioride, and farmaldehyde.

MATERIALE WITH WHICH SUBSTANCE 15 INCOMPATIBLE Methanol is incompatibsa with strong axidizieeg apsnts,
acads, add ghigrides add anhydrides, reducing agents, and alkali maetals (e, sodivm and kthium). Exploeive reaction
wilh chioraform + sodium medhoxide, disthyl sine Viokat maction with alky aluminem ashs, acetyl bremide, chioraform +
spcium hydraxiae, caramive (V1) oxide dyanedc chigrde, (iodine + ethangd + mearcury (1] oxide), phosohons Eoxde,
(potagsiurn Fydrewide ¢ drdarofoemn), nitic ackl incampalbla with Beryllivm dibydride, metals {e.q., paassium, magnesium),
patasalurn tert-butceide, catdan betrachianide + metale (e.g., aluminum. magresiom, zine], dichisomeathans

HAZARDOUS POLYMERIZATION: Wil mad oour,
COMDITICNES TO AVDHD. Conkact with intcompalible materials and exposure to heet, aparks and other sources of Igriion,

PART Wl How can ! pravent hazardous situations from Gocinng ?

1. TOXICOLOGICAL INFORMATION
TOXICITY BATA The followang toxicology data are far Methans

Skim IRy (TEBET 500 nidl 24 Pours. nodsiaks Microsomal Mulageridty Sssay Iwophocyie. mouss) TA00mgl

Cye imitancy {rabbil) 4¢ mp; maderate: TOLa feral, rak) = 750 mgika, @prodiciees afiecs

DR, Inkibidan Swalem emphocyie. human) 300 rrenokl TCLa {inmaiatan, ) = 10000 pomd 7 hours, mrtcganis slscs
METHANOL - CH,OH MEDE iSocurnant & 1058} PAGEEOF &

F-15



SITE SAFETY & HEALTH PLAN
SOIL SAMPLING & CHARACTERIZATION AT LL 5,7,8, & 10
RAVENNA AAP — AUGUST 2007

11. TOXICOLOGICAL INFORMATION {Continued)

TORICITY DATA [gorfiryad):
LOLn [oral nuan) = 8472 rma'ky. conlral nermus syshem. puimonary, |. Do linirave oL, ause) = 4714 mgig
“{ﬂ:amr:mf " o TOLa oral, man} = 3425 mpkg; ey sfecis
Gl . human) = 5000 mghnn’. ey, pulircrary efieds LOLe fiwal i) = 428 mg: cankal needis Syatan, pultiorany
T&wnmhﬂm. human} = 3K pprw sy, canlml RORTAE By, effecis
pnany effacts LDLe (oral, Fiurree] = 143 ; | el
tg”t“m rik] = BEEA makg effects e
sofinhakdnn, mlh = G000 ppmd heolss. T0o {ora, = 41K ;Epe,
LDsolinliapavilansal, rat) = 525 mpig effecis i P
L Do fireiransanionss, 1al) = 2131 mgig Lty jrinrmal, rabbt] = S0000 my kg
LD oeai], mouss] = F300 mgieg LOLo {ora. mankay) = 7KK mahg
LD (Inirapantenaal, meuss) = 107ES Mm%y LCLa finhakatian, mankey} = 1000 ppm
LD subotanecus, mousa) = 180 mgikg LOLa {skin, marnary) = 353 mpky

CER AGENT: Methanod is red found an the following iste: FEDERAL OSHA Z LIET, NTP, |ARG, o
CALOSHA. Bnd |2 therefors not corsicened {o ke, nar suspected 1o be, a cencer-causing aganl by thesse agencies.

IERITANCY OF PRODLICT: The liqud or vapars of Methanol can be rritatng b sontaminatad tissue.

SEHRSITIZATIIN CF PRODUCT: Msthanol e not known 4o cause sersilization in humans afier prolonged or repeated
Lafee ol
BEPRCOUCTIVE TORICITY INFORMATION: Listed betow is Information conceming the effecte of Mathanct on the
Fuman reproductiva sesbem
Human mutalion data ara avaiiable far Mathanod; hese data wene obtanad from sludas in whoh :apen{ﬂ-c
Frarnan cls ware soposed io relatively high cancantretions of this compaund
Embrycimicty; Methanal is not reporied fo cause embryoiouic efiects In bumens
Temtogernciy: Methanel is nat reported bo cause teratagenic effects in humans. Teralogericity dala are available from
clindcal stadhes of best animals.
Towigib: Methanol is not reported to cause edverse reproductive effects In humans, Reprotucdive toxaty
tata are mvailatle from dircel shudies of test animala.
A myfagen is a chemical wilch causes pemanent changes fo genefic makedal (DNA] st dhat the changes wi propsgata
thpagh gangration fnes. An ambnpfoon 5 8 chemical which ceuses demhdge fo a develosing embrya (1.a, within e first
wigh wesks of pregrancy in frumans), bl fhe demage does mof propagsde BCMOSS ganeratinal ings A ferafogen i a
chweica which ciuges damage fo 4 developng fefus, bual Mo tamage doss not propegals Scross genershonal ines A4
renrodietfes fowin i3 any subsfance which mierferes m any way with ihe eormoductive pmes2s.
MEDICA| CONDITIONE AGGRAVATED BY EXPOSLIRE: Arute or chronic respimlory condilions, cential nenas sysiem
conditions, aye disorders, or skin problems may be eggreveted by owsrexpoaune 1o Methano

RECOMBMENDATIONS TO PHYSICIANS: Trest symptoms and elivnate edpoaure. I necessary, adrminigter [var funchicn
tests, and eye and vieion exems.  Tha foliowng ireatment for Methanol polsoning 1§ swummadised from *Clinical Toxioology
of Commargial Chamical Products (Fifth Ediban, 1965)

«  Gastric lavage with 3-5% sodum bicerbonats, leawving some solubon i the stormach alar The lavage

= Ethamol realment s designed to produce and sustain an ethamol blocd level of abaut 100 mgidl

= (Ghe & gm by mouth or siomach fube untl te atenial Deed BH s narndd. Even whia fully comacied, it is mmpartant to
note thet acidoala ey occur at eny dre during the st severl days

Cuygen gnd arifical ventlation should be provided f respiration becomes waak or msufficlent.

Protect petlent s ayes from light.

Morphing may be givan for abdominal pain (unieas reepiretion is depressed).

Craatrosa, siline, and sodium bicarbonate may be administerad imravencuely.

HEdeHIy‘Ii-‘G can be dona In aevere cased (0 which e alkali reatment cay be delaned oF s incomplats.
Lescmaatin i injecliors (2 mokg: im. & O 4, 8, 12 and 18 hours) may be expecied o reverss the coungs of
aloghol poisaning

BIOLOGICAL EXFOSLIRE INMCES: The fokawing Bulogical Exposure Indices JBEI3) are associated with Mathanc!:

LIRS I

CHEMICAL DIETCRMINANT SAMPLIMG TIME REL
METHANDL
bkl o umie End ol =hifi 15 rril
METHANOL - CH,OH MEBDE Cocurnant # 001055 PAGEEOF G
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12, ECOLOGICAL INFORMATION
ALL 'WORK PRACTICES MUST BE AIMED AT ELIMINATING EMVIRDNMENTAL CONTAMINATIIN

A STABIITY: Mathanc will be degredad over lime into other arganic compounds.  The foliowing
srmvirormantal data are evailable for Methanol:
WETHANDL: g Kpn 477, Water Soublify = Mizobio. BLEY [gig) = 076112 standend diutans seed. R oonum nalMaky s 3

Flanl vietke and during mécnobial degradalon of biclogicsl wastes.  Wwhen released on land or water, | 1B apl s wilaEios = biodegrade. The
mslivwided ball-ife in water s 5.3 hours 10 24 days. Metanal 15 highy mohia in scll The Baconcanteaion Faciar for Methanat (s 2.0

EFFECT OF MATERIAL ON PLANTS or ANBAALS: Methanol may be haemifid of [tal b contaminated péant and animah
likz: {espacizlly if large quantities of Methenal Bre relessed). Refer $o section 11 [Towicowgicel Informaton) for adEnonal
infarmalion or effects on animals. The following data are evatable for plant lifk;

METHANGL:

Sarlice-warier distriburbon cosficient dor T culice membang of Cémm gumssdnm: -1.11

Carlichg-waarter thbriterion coafliciand fo0 Ba cuticks mesntvane of Bresats camcer 374

Lema-air cistribution coeffident for the whole eaf of Ermsica oloecea: 355

EFFECT OF C_I'IE‘MEIEP-L OM AQUATIC LIFE. Methanal can be harmful or fatal to contaminated eguatic plant and aniral
lifz. Tha following aquadic loxicity dale ane avellabie for Methanal,

LiCap (Fimaphavs provedss folhesd micnow) = 280,800 mgls 96
naurg

ECp {Fsanmnmnoias tubda. bacians] = 5,500 mgis 1 hours
EC; {Mimmeyshs sengnosd, dgas) = 530 mgiL B des

ECe | Seanada i quadricdudal = 5 000 maL! ¥ days

LD [ Somnacssmus, sigae) = 10,0650 ma'L

i {Enfngipfan awnalm, protazea) * 11,000 moiLd 72 hours
EXCe | hrnsrmia poviuear Chattoretwerl, prolozaa) = 90,000 mgl

Ly [ATRMIA 254G, crustacaane] » 10, K0 mepls 24 hours
L Cag sty = 5,00 mygl 1 4B hours

| o (st chmaty) = B.000 mgiLr 24 Feolirs.

LT fiek chot) = 17,080 mol! 24 hours

Ly Sndmo patedniarn, fsh} = 20,100 mgdLi 56 hours

ECan [ gaiernar, fof) = 13, K0 mgho 96 bowrs

L Cag ( Litpisriig macmobenas, fxh) = 18,400 mgels 56 hours
Et, (Lapamis macmating, feh] = 12,7 mpild 86 howrs

Lify, (Sapoaty, prolas) = 1,260 mgil

MOEC (Daphn's, orustdcaank) = 10,000 mgiLr 48 hieue

ECay [Dépime megna Sious, cusiaosars) = 10,000 mgl 22
hows

L Cag (AT etbarrus, fahd = 28,000 mgilr 94 hours
LiCs (Moo spenpes) = 12,000 mgi! 94 houra

13. DISFO3AL CONSIDERATIONS

PREPARING WASTES FOR PMSPOSAL: Waste disposal must be in accordanca with approgriste Federal, State. and local
mguations. Return cyfinders with residusl product bz Airges nc. Do not dispoes of locaty.

14. TRANSPORTATION INFORMATION

THIZ MATERFAL 15 HAZARDOWIS AS DEFINED BY 43 CFR {72401 BY THE WS DERARTMENT OF
IEARSPORTATION.
PR HIFPING M Methanal
| ESCRIPTION 3 {(Pammate Linuid)
LR [DENTIFICATICN NUMBER., UN 1233
FACKING GROUF, PGl
DOT LABELS: REQUIRED Flarnrnatde Liguid
MORTH AMERICAN EMERGENGY RESPONSE GUIDERQOK NUMEER (1596 131

MARINE POLLUTANT. Wetharal is mot dassified by the DOT a5 a Marine Pollutant {as defined by 48 CFR 172.101,
Appandis B).

JRANSFORT CANADS TRANSFORTATION OF DWMNGER 3] ;. THIS MATERLAL IS
COMNSIDERED AS DANGEROUS GOODS. Uee he fallowinng infeermation for the preparation of Canadian Shipmarnts.
Adgitional Hezard Clazs for Methamadl &0 6.1 (Towx: Liguid)

15, REGULATORY INFORMATION

AR REPORTI . Methanol s subject bo the reparting requiremenls of Sedions 207, 34 ard
31.3-G'TH1E 8l of the Syperting Amendients and Reauthorzation Act, g follows:

GHEMICAL NANE SARA 12 GARA 304 SARA 13
(40 CFR 385, Appendin &) {40 CFR Table 302.4) {40 CFR 372.85)
Melhanal L[] YES YES
METHANOL - CHyOH MSDS (tocurmet# potoas) PAGET OF 8
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15. REGULATORY INFORMATION (Continued)
WLE SARA THRESHOLD FLANMING QUANTITY: Mot applizedia.
L5 CERCLA REFORTABLE QGUANTITIES [RE]. 5000 Ib
CANADHAM DSLINDSL INVENTORY STATUS: Mathanclis listed en the Garadien DSL Inventary.
LLE TSCA INVENTORY STATUS; Methand is listed on the TSCA Inventcry

F . Deperding on apecific operators Nveling ihe uss of Methanol, he regulstions
of the Process Safety Management of Highly Hazarpous Chemicals may be applicable (28 CFR 18900019 Urder e
requiation, Methanol Is ot 12ied In Appendi A; Poweser, any process hed nvglves 3 lammable ligeid on-site, in ona
kzcalion, in quantitiss. of 10,000 Ib (4,553 ko) or greater k3 covered urder Jhis requiation wless it s used &5 a fual.

LL5. STATE REGLILATORY [NFQRMATION Mathard| is covered under specific Siate reguletions, 82 demted bekos:

Alaska - Dealgnaded Toxlo and Homrdous L = hiuaadin. - Sui b Liad: Malh 1 P i - Harnrdous Substanon Lk
Submtances: Metan. Michigan - Critical Makarials Raq leter: Mo Metharal,
Callfamia - Pominaibla Expopuns Liis: M 1 - Employ f jonToxle  Rhode lsland - Harmndous Substsncs Lisd:
rlhan, Subsiance Ligl: Medhanc Meftaral.
Fhorichs - Saib Lint; wiaih Wew Jorsey - Right to Know Hazsrious  Toxns - Hozardows Sohetamsea Lt
lilincls - Tovic Bukstanes Uit Rathanol Siibetancs Liel: MstFar. Mathamal.
Kanass - Jection J0A313 Lisk: Malhanid Worth Daokois - List of Hezamigus  'Wesi Vieginle - Mazardous Substancy List;
Minresols - List of Hazendoms Subestances: Chemicals, Meportable Quantitios: Mathane],
k=ihanal athannl Wisconain - Toxie apd  HeEzerdous
Subwilsmoms: Meihanol
CALIFCRENIA SAFE ORINKING WATER AND TOXIC ENFORCEMENT ACT (PROPOSITHHM 857 Msthanol iz not an the

Calfornta Praposition BS Lt

LABELING  WARNIMNG! FLAMMABLE LIQUID AND VAPOR, PROLGNGED OR REFEATED SKIN CONTACT MAY
DRY SKIN AND CALISE IFRITATION. HARMFLUL OR FATAL IF SWALLOWED CAM CALSE CENTRAL NERWOUS
SYETEM EFFECTS, BUKNDNESS OR LIVER DAMAGE. CAMN CAUSE DEATH IF TOD MUGCH VAPOR 15 BREATHED,
Keep away from heat. sparks and fame. Keep ontaines closed. Use anly with adequate ventilefion. Avoid contact with
gkin and cofwng. Avoid exposure (e vaper  Wash oroughly after handing. FIRST-AID: In case of contact, mmedately
flizgh skin with plenty of water, Remoue contaminated cathing and sheet Gol medical sitemtion if iniation develops or
perslass. If inhzled, remove t2 fresh ain 1F nod breathing, ghe adifical séspicalion. IF breathing is dificult. give cogen. If
swElowad, &0 mat Induce vamiting. =24 medicsl alteafion. IN CASE OF FIRE: Use wabter fog, foamn, dry chemical, or GO,
IM CASE OF SFILL Abecrt spdl with Ineft materials (8., sctivebed carban, dry sandk  Flush residual spil web watar.
Coneult Metaral Satety [rata Sheet for addwonal information.

CANADIAN WHMIS SYMBOLS:  Class B2 Flammabls Liquid

Clasa DiA: Poecnous and Toxc Materal
Clasa D2MDIR: Materlats Causing Ciber Tods ERecls

© @

16. OTHER INFORMATION

PREPARED BY: CHEMICAL SAFETY ASSOCIATES, Inc.
4163 Chesapeake Drive, San Diego, CA 82123-1002
618/565-0302

The wderination conlaimed berein = bassd on daia considamed anourmie.  HoWewer, No Wamarty & exprassm] of mollad ragaediog e
accuracy of these datz ar the: sesuls 10 be cbézned Som e use thensa!  AIRGAS, W asdiis 19 sspornibiity b iy bo Tre vendes o
Tird parnons prodmalely caused by e meaberial F nesscnabbs mafely procechros ane ol adbepsd B0 as shpualed n tha dola sheet
Agdbonaly, AIRGAS Inc assamas i reaponskiily B infary 1o vwendee of 1hrd perons proximabely caused by abnormal use of e maderial
wwin il eaonable safely propedues ans dollowed. Furthemane, vendee essumes The rsk n his usa of Tha maleral.

METHANOL - CH:OH MSDS (Documant 001068 PAGE B OF &
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DEFINITIONS OF TERMS

A lame number of sbbrraations and aconys appear on @ MENS. Save of Feas which e commanky used ndude he lnlorwing

CAR ¥ This & 1ha Chersice Alswart Sardoe Noebe ahich uriquely iderifiss each consthuent. His used far compilar-ratasd searching.

EXFCEURE LINITS IM AR,

ALGIH American Comeence of  Ciowernmantal | indusral
P_'I'mrl'nll-. A profespichdl destision which sstabizhes svposum
lmts.

TLY - Theashold Limit Vakme - 2n aihome concammtion o a
substanon which mprasents condHons undae which L 13 gasmnally
beliewved $hat neardy al workes may be repsmiady axposad whhau
adwaran afact, Tha dumlion mupl ba conesdensd. induding the &
hour Tira Welghtod Avorogs (TWA). the 15-rinuin Sheart Temmn
Erponrs Limil, smd e rwlamlansous Celling Lawel  Skin
ateorpdon eifeck mus ssa ba corsidered.

0FHA - 1.5 Qeipatonal Safely end Hastl Adminetabon

PEL - Permissibins Exposurn Limi - This aspnsies waliia magns
Ay the samn ag @ TILV, axiapl TS i B anforceable by COHA,
Thee Ci3Hs Permbabde Exposure Limis se based an the 1983
FELs and #he June. 1993 A Contaminans Ruts

55 3MAEE-30301 pnd 59 40101). Godh the cument PELe arvd the
wiihed FELe e indicaled. The phrase, “Yamted 1929 PEL," 1=
plared nest 1o the FEL which wak waimied by G oL Cinder,

HOLH - e kel lirtaly Dangerows #o Life and Health - This kevel
repmseTs a oncomraion fmm which ong can eacsps within 30-
minules wihcul eutieriey atspepravaniling o pamenent nury.
The OFS - MAK |= 1ha Rapuslic of Gamany's MAaKmans Exposuns
Leeml, simiidar o the U5 PEL. KIOEH & the kational Insibhse of
Cucupational Safiety and Healih. which b Ihe eseandn ann of te
LS Oocupational Safrty and Headh  Adminiirason (O8HA)
MICEH Is5uns axposLrn Juisalings calkd Recmimerded Exposuns
Lervele (RELa). 'When no eapodure gueelines e established, an
oniry of NE & madix lor rakrmnrsa,

RATARD RATINGE:
HAZARCCHIS MATEFLALE IDEHTIFICATION SYSTEME Hoglh
Hazard @ |minmmal acubr or chronio axposure hazard); 1 (slght
aone or chrondn cxpesig hagard): 3 (=odemls aouls of sgrifisant
cironic esposure hazam): 3 (severs ande opasiae harant
coglima overssEosure an resull 0 permanant inury amd ey be
fatall; 4 fedreme gods aposure MSEERD; OPSIME GwRISSEoELE
can be fatal). Flammagiky Hazard: 0 (minkmad hezard); 1 matanak
thal requice =ubslinlisl pre-heafing before buming; 2 (combustica
fuvid o sulids; lyuids with = fash point of 3!-53":'.:-[1IJ:I-2I:II.I"I-[| 3
(Class 1B ard IC fammable llguids with Aosh poris balow 38°C
[HO0FE # iClass 18 Rammabie iguida wit flash points below 23°C
[ | s boiig points below 30°C [400°F) Eegdwty Hazand ©
jrormally stabie); 1 {malznal thal can becomi wiglabdp al glgaglag
lamparangned of whech can ragct sighthy with walis); 2 imalenak
Lhal are vrelable e do nol delonate ar which can neact viclanty
with wiekers. 3 nalsise ihal can delonek whan miieed or which
can react explosaly with wahar]; 4 imakerisie Pl an galensts al
nemsal fampsaraningg. of PRl i)
MATIOMAL FIRE PROTECTION ABSOCIATION: Haphh Hezard: 0
[mptaral 1hal on eaposdm wnder Tre coidifcrs woold ofer oo
hazzrd beyond #ha of andinary combusdbie meterss) 1 (makiel
Ihal an sxgpdeurs uikke e comdidons could cuse mialon or minar
msKa Inkeyl; 2 (materins et on kmense or cantimed expasure
undir fing ooelliorn okl cauee mmpaciaton o
possein sosdudl Inuny); 3 (mabenats dat can on Sher adpheurs
il i i ¥ ar | iRyl A [maledals. Fral
under vary sham ﬁpﬁﬁ.ll'll couil cauke death of ropel resdusl
inpry),  Planunaliite Hazan) and Feacedy Hagam:  Refr o
definbions & “Hazamious Matenals Identfcaten Sysiem”

FLAMMABILITY LIMITS IM AIR:

ik af tha infimmaton ralated 1o e and saplosion 5 defsed Fom
the Mafional Fira Pridacion Asaccalion (MEPA).

Mimivum emperatune 21 whech & liquid gives oft Mdanl vagom Iu
form an igkabéa micturs wih A, Auksnifion Tergeraes: The
miirium lempershurs equind o rbsds combustgan in & with oo
cthar scurce of igriion. LEL - the Mwesl percent of wapor Inoain, by
wolume, B will esplode or grike In the preserce of an ignilion
soume LEL - 1ha higheat panceed of wapar in air, by volumae, thal wil
Bl or ignibe in e gresan s of a0 gnivan soume

TOEICOL 3G CAL P ORMATION:

Possiie hapth hacands as dedwsd fam hunman daia, aremal
sudns, oF from the nsfls of shefen with simiar compounds ars
presamed. Dofritions of somas berms used in s Sackon s LDy -
Lathal Dose [sobds & liquids) which bils S0% of the esposed
snirrals. LGy - Ladal Concentmbian (gases) which kils 5074 of the
mvposed gnlmalks; ppm conoeninsicn expnsssed i parts of matnal
par milon pos of air o warer e concsTiE e egiressed in
‘wRigh] of subalancs pef wohad of air mgSg quamiiy of materal,
Ly wiighil, administen=d 1o a tesl subjets. bagad on Fnin Eody weight
im ky. Dala o saveesl souncas ane Lesd o avaluals the @noor
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